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THE GREAT TRIGONOMETRICAL SURVEY OF 
INDIA. 


Tue Indian Survey t, under the direction of 
the superintendent of the Great Trigonometrical Survey, 
and of the Surveyor-General of India, comprises three dis- 
tinct branches, viz.: the Great Trigonometrical, the Re- 
venue, and the Topographical Surveys, each of which has a 
separate’staff of superintending and executive officers. The 
operations of the Great Trigonometrical branch of the 
d ent are essentially scientific, and of the highest 
order of geodetic undertakings, and form the basis of the 

ical maps of India ; its subjects are similar to 
ose of the great national scientific surveys undertaken in 
other parts of the world for the determination of the figure 
of the earth and the three co-ordinates of latitude, longi- 
tude, and elevation. It is under the more immediate con- 
trol of a superintendent, whose head quarters are at Dehra 
Dhoon, at the foot of the Mussoorie Hills, and is composed 
of a staff of twenty-four officers and forty-six assistants. 
This staff is divided at present into fifteen ies of vary- 
ing strength, which are scattered over India, and are em- 
ployed in trigonometrical, topographical, geodetic, astrono- 
mical, and levelling operations, as well as phical 
explorations beyond the frontiers of British fod, The 
trigonometrical operations comprise the primary and 
secondary triangulation, and the measurement of base lines 
for their verification. 

The Revenue Survey branch, in the Bengal Presidency, 
extends its operations into such of the country as are 
under British administration, and yield a fair revenue. It 
is the most extensive branch of the department, and to 
insure proper supervision has been placed under two super- 
intendents, each of whom has a distinct circle of control ; 
the head-quarters of both being at Calcutta. The entire 
staff consists of two superintendents, thirty-one military 
and civil officers, and seventy-three assistants, with a large 
addition of subordinate native cy. 

The Topographical branch of the Indian Survey Depart- 
ment is under the immediate superintendence of the Sur- 
veyor-General of India, whose head-quarters are at Calcutta. 
The staff consists of fifteen military and civil officers, and 
forty-nine assistants, with a small number of native survey- 
ors and draughtsmen, divided into seven parties, employed 
in various parts of Upper and Central India. The Topo- 
graphical Survey operates chiefly in hilly and jungle-covered 
ground, yielding but little revenue, in parts of the country 
not actually under British management, and in friendly 
native states along the British frontier. Its object is to 
obtain a cheap, rapid, and reliable first survey for geogra- 
phical and administrative purposes. 

The Trigonometrical Survey, which at the present time 
extends from Cape Comorin to Thibet, and from the meri- 
dian of Calcutta to that of Cashmere, was commenced at 
the nes the present century by the late Colonel 
Lambton. That officer, who had previously served as a 
surveyor in America, joined her Majesty’s thirty-third regi- 
ment, at Calcutta, in the year 1797. Professor Airy, in his 
report on Astronomy ted to the British Association 
in 1832, stated that, at the beginning of the century, an 
are was measured “in India by Reuben Burrows.” Of 
this, however, we have been unable to find any confirma- 
tion; Mr. Burrows did make many observations of latitudes 
and longitudes of places in Bengal, which were more accu- 
rate any others previously determined, a list of which 
was published in the Asiatic researches, but no account is 
to be found of any operations by him for the measurement 
of an are of the meridian. 

Immediately after the fall of Seringapatam, and the suc- 
cessful termination of the war with Tippoo, Captain Lamb- 
ton brought forward his — of a geographical survey of 
 < the peninsula of India. This work subsequently 

e the nucleus of the Great Trigonometrical Survey ; 
but the first idea was much more circumscribed, and was 
confined to throwing a series of triangles across from 
Madras to the opposite coast, for the purpose of determin- 
ing the breadth of the peninsula in that latitude, and 
fixing the latitudes and longitudes of a great many im- 
portant places, the geography of which was supposed to be 
very erroneous. This plan was, in the year 1800, sub- 
mitted to Government, with the recommendation of the 
Duke of Wellington, to whose cordial support the Trigono- 
metrical Survey of India owes its origin. Lord Clive was 
at that time Governor of Madras, ba warmly approved of 
the ee which was accordingly sanctioned by 
Government. Instruments were forthwith ordered from 
England, and in the interim a preliminary survey was 

e of that part of Mysore extending from the Eastern 
Ghauts to Seringapatam and Perah westerly, and to Bag- 
gepilly northerly, taking in some points within the ceded 
istricts. The instruments used in Colonel Lambton’s 
operations were a 36in. theodolite by Cary ; an 18in. re- 
peating theodolite by the same maker ; a 5ft. zenith sector 
y Ramsden ; two steel chains by the same maker; a standard 
brass scale by Cary ; and several small theodolites by dif- 
ferent makers, for minor purposes. These instruments were 
the finest that the state of art at the commencement of the 
present century could produce. Thegreat theodolite received 
an injury in the year 1808, while it was being hoisted to the 
summit of a lofty pagoda in Tanjore, and it was repaired by 
Colonel Lambton himself, who, to the duties of an astro- 
nomer and surveyor, had, throughout his operations, to 
combine those of a mathematical instrument maker. 
Colonel Everest, in an account published by him in 1830, 
of the measurement of an arc of the meridian, &c., states 
that “in the commencement of the Great Trigonometrical 
Survey in 1799 one steel chain by Ramsden was the only 
Measuring apparatus. The history of this was rather 
singular. It had been sent with Lord Macartney’s embassy 
48a present to the Emperor of China, and, having been 

refused by that potentate, it was made over by his lordshi 
to the astronomer, Dr. Dinwiddie, who brought it to Cal- 
cutta for sale, with a zenith sector (a beautiful in- 
time, by Ramsden). The purchase of 
at 


both was made by Lord Clive, the Governor of 
Earl of Mornington, Governor-General 
of India.” The work of measuring a base line was com- 
the 10th April, 1802, on a plane near St. 





Thomas Mount, Madras, at no great distance from the 
shore, and nearly on the level of the sea. The length of 
the base, reduced to the level of the sea, and to the tem- 
a of 62 deg., is 40,006°44ft., or 7°546 miles; the 

itude of the north end was 13 deg. 0 min. 29 sec., and it 
made an angle of little more than 12 min. with the meri- 
dian. Captain Lambton used a chain similar to one al- 
ready employed by General Roy on the Ordnance Survey 
in England. It was made of blistered steel, in forty links 
of 23ft. each. The chain was laid in coffers or long boxes, 
supported on stout pickets driven into the ground, and 
their heads dressed even by means of a telescope. At one 
end of the chain was the draw-post, to the head of which 
the near end of the chain being fastened, could be moved a 
little backwards or forwards by means of a finger-screw. 
Near the handle of the chain, and at the point where its 
measuring length was supposed to commence, there was a 
brass scale with divisions, which was fixed to the head of 
another picket, distinct both from the draw-post and from 
those supporting the coffers. This scale could, by means 
of a screw, be moved backwards and forwards on the head 
of the post, till it coincided with the mark on the chain. 
A inter arrangement was made at the other end, but the 
handle of the chain, instead of being firmly attached to the 
weigh post, as it is called, had a rope ing over a pulley; 
ot this rope was appended a weight of 281b., to keep 
the chain stretched. This arrangement enabled the 
measurer to move his chain backw: and forwards with 
the greatest nicety, and, when satisfied that it was correctly 
placed, to keep it there perfectly steady; while, by means 
of the registers, he marked exactly the places of the two 
extremities of the chain. The chain was then taken for- 
ward, and the near end being adjusted to the scale which 
had before marked the fore end, a new chain’s length was 
laid off, and so on till the base was finished. ‘thermo- 
meters were placed in the coffers to determine the tempe- 
rature of the chain; and the rate of expansion being pre- 
viously determined by experiment, the necessary correc- 
tions were made for the varying temperature of the 
measurement. The quantity of this correction had been 
found to be on 100ft. °0075in. for every 1 deg. of Fah.; but 
Captain Lambton, by some experiments previously per- 
formed with the chain, found ‘00725, which quantity he 
applied as the correction of his measurement. Besides the 
original chain, a second was obtained from England exactly 
similar. Its length had been fixed in the temperature of 
50 deg. This chain was preserved as the standard, and to 
its indications were reduced all the measurements made 
with the other. 

In May, 1804, a base of verification of 39,793°7ft. was 
measured at Bangalore; and though the distance was 
nearly 160 miles, the computed and measured lengths of 
this base differed only 3°7in., or about half an inch ina 
mile. This base was adopted for the origin of the Great 
Indian Arc series. From it triangles were carried across 
the peninsula to the opposite coast, and a meridional series 
was also commenced on a meridian about thirty-five miles 
west of Madras, which was subsequently abandoned for 
the meridian of Dodagontah, further to the west, and on 
which the Great Indian Arc series was gradually esta- 
blished from Cape Comorin up to Jatitude 293 deg. north, 
being the largest are yet measured on the earth’s surface. 
Colouel Lambton’s operations detected an error of no less a 
quantity than forty miles in the breadth of the peninsula, 
as previously laid down astronomically, and all the prin- 
cipal places on the old maps, which had been fixed astrono- 
mically, were found a of position. Thus, 
Arcot was out ten miles, and Hyderabad no less than 
11 min. in latitude and 32 min. in longitude. The dis- 
tance from Madras to the opposite coast, in the same 
parallel, was found to be 360 miles, very nearly; whereas 
the best maps, till then, had made it exceed 400 miles. The 
triangles were contrived so as to avoid, as much as possible, 
very acute and very obtuse angles, and the sides of many 
were from thirty to forty miles in length. In computing the 
sides, Colonel Lambton reduced the observed angles to the 
angles of the chords, according to the method of De Lambre; 
ont although hecomputed the spherical excess, he did not use 
itin any other way than as ameasure of theaccuracy of his ob- 
servations. The chords, which were the sides of the triangles, 
were then converted into arches; and, as Major Lambton 
had contrived that the sides of the four triangles which 
connected the stations at the south and north extremities 
should lie very nearly in the direction of the meridian, 
their sum, with very little reduction, gave the length of 
the intercepted arch, which was thus found to be 95,721°326 
fathoms. By a series of observations for the latitude at the 
extremities of thisarch made with the zenith sector, the ampli- 
tude of the arch was found to be 1°58233 deg., by which, 
dividing the length of thearch justmentioned, Colonel Lamb- 
ton obtained 60,494 fathoms for the degree of the meridian 
bisected by the parallel of 12 deg. 32 min. This, till the 
survey was extended further to the south, was the degree 
nearest to the equator (excepting that in Peru, almost 
under it) which had yet been measured, and was, on that 
account, extremely interesti The next object was to 
measure a degree perpendicular to the meridian, in the 
same latitude. This degree was accordingly derived from 
a distance of more than fifty-five miles, between the stations 
at ee and Carnatighur, nearly due east and west of 
one another. Very accurate measures of the angles which 
that line made with the meridian at its extremities were 
here required, and these were obtained by observations of 
the Polar Star when at its greatest distance from the 
meridian. For this purpose a lamp was lighted, or blue 
lights were fired at a given station, the azimuth of which 
was found by the Polar Star observations, and afterwards 
its bearing in of the line in question. Thus the 

le which the meridian of bog me ly makes at the pole 
with that of Carnatighur, or the difference of longitude of 
these two places, was computed. It was then easy to 
calculate the amplitude of the arch between them, and 
thence the degree perpendicular to the meridian at Caran- 
gooly was found to be 61,061 fathoms. 

Between the years 1802 and 1815 Colonel Iambton 
covered the whole country as high as 18 deg. latitude with 
@ network of triangles, whereby 


the peninsula was com- 








pleted from Goa on the west to Masulipatam on the east, 


with all the interior country, from Cape Comorin to the 
southern boundaries of the Nizam’s and Mahratta terri- 
tories. Fora long period these operations were frequently 
interrupted by the disturbed political condition of the 
country, which was often the scene of warlike operations. 
‘The mysterious character of the instruments and opera- 
tions, as well as the planting of and signals, always 
more or less awakened the apprehensions or excited the 
jealousy of native princes, and it required, therefore, no 
ordinary tact, firmness, and patience on the part of the 
head of the department to secure good-will. The area 
comprised by the whole of the operations prosecuted durin: 
the time Colonel Lambton was superintendent aggrega 
165,342 square miles. The expense incurred amounted to 
Rs. 835,377, consequently the rate at which the triangula- 
tions were executed averaged Rs, 5 0 10, or less than 10s. 
per square mile. 

In October, 1817, the Marquis of Hastings, impressed 
with a well-founded conviction of the important utility of 
the Trigonometrical Survey, resolved to transfer the control 
over its operations to the Supreme Government of India; 
and in consideration of Colonel Lambton’s increasing age 
and infirmities, Captain (subsequently Colonel) Everest 
was appointed to assist him. Captain Everest joined the 
appointment in 1818, and the Great Arc triangulation was 
subsequently extended nearly to Takal Khera, in latitude 
21 deg. 6 min. The greater part of the Nizam’s eastern 
territories was triangulated by meridional series between 
the Kistnah and Godavery, and considerable progress was 
made in the longitudinal series from the Beder base line 
towards Bombay. Upon Colonel Lambton’s death, Captain 
Everest succeeded to the office of superintendent, and he 
immediately proceeded to concentrate all the resources at 
his disposal on the extension of the Great Arc series, which, 
after many difficulties, was at length carried up to latitude 
24 deg., where a base line was measured at Seronj. Colonel 
Everest then proceeded to England on sick leave, and 
durivg his absence a longitudinal series was extended from 
the Seronj base line towards Calcutta. This series was 
eventually brought to a close in the year 1832, at the 
Calcutta base line, having occupied a period of six years in 
accomplishing a direct distance of 671 miles. In 1830 
Colonel Everest returned to India, liberally provided with 
geodetical instruments and apparatus of every description, 
comprising a complete base line apparatus, the invention of 
Colonel Colby, precisely similar to that employed on the 
Ordnance Survey ; a great theodolite, 36in. in digmeter, 
designed by Troughton, two 18in. theodolites, and a varie’ 
of smaller instruments from 12in, diameter downwards, all 
of which were manufactured by Messrs. Troughton and 
Simms. The signals, all of the most efficient kind, and 
receutly invented, consisted of heliotropes, reverberatory 
lamps, and Drummond’s lights, of which the two former 
have been exclusively used. The substitution of luminous 
signals for opaque ones contributed vastly to the subsequent 
improvement of the observations. Alterations in the 
departmental arrangements, official delays, and the mea- 
surement of the Calcutta base line occupied Colonel Everest 
until the end of 1832, from which time the Great Arc may 
be considered to have actua!ly recommenced after a cessation 
of seven years. The work was carried on unremittingly 
till December, 1841, when the whole Indian Are, from Ca 
Comorin to the Himalaya Mountains, forming the main 
axis of Indian geography, was finally completed. 

The Calcutta base line was measured upon a broad road 
leading from the Government House in Calcutta to the 
Government Palace at Barrackpore, which immediately on 
emerging from the suburbs is sufficiently straight for about 
six miles and a-half. Calcutta and its vicinity, and in fact 
all places in Lower Bengal, being so encumbered with lofty 
trees and dwelling-houses as vo restrict the view to a very 
short distance, and as these could not be removed, there 
was no other mode of carrying on trigonometrical opera- 
tions than by raising both ends of the geodetical line so as 
to overtop these obstructions. Two towers of 75ft. high 
each were accordingly erected at either limit of the Calcutta 
base, whereby it was connected with the triangulation. 
This base was the first occasion on which the new compen- 
sation bars were brought into use in India. 

(To be continued. ) 








LILLE AGRICULTURAL SHOW.—/( From our own Correspondent ),— 
The addition of an international show and competitive trials of 
machines to the General Agricultural Exhibition at Lille, created 
great interest and drew a very large attendance. The English 
machine makers made a very good show, and some of them having 
establishments in France, were enabled to show both in the 
general and special exhibitions, and to enter into the competitions 
on both sides. Thus, Messrs. Aveling and Porter obtaineda gold 
medal with a sum of 500f. in the general show, and a gold medal 
of the value of 500f. in the international competition for their 
great steam ploughing machinery. The second prize in the 
tormer case, a silver medal and 400f., was awarded to M. Hamoir 
of St. Saulve, for a ‘* Fowler’s steam plough.” In the competition 
with ploughs, M. Cogniaux, of Haulchin, in the Nord, obtained the 
first prize with a double Brabant, the second being won by Messrs. 
Howard, with one of their two-wheel ploughs; the latter carried 
off all the honours in subsoil ploughing, winning both gold and 
silver medals, while the bronze medal was withheld. The same 
firm obtained the sole prize for their collection of harrows. 
Messrs. Aveling and Porter won the only medal for rollers. The 
two medals for extirpators, seed drills, and horse hoes, were 
awarded to French makers. Messrs. Howard won the only medal 
for thrashing machine. The mowing machines trials, as usual, 

ited great attention, the result being that the first prize was 
awarded to Mr, Samuelson, and the second, ex equo, to Messrs, 
Walter and Woods and Messrs. Howard; the first-named firm also 
won the only prize awarded, that of the first-class, for their horse 
rake. The largest amount of interest was, however, reserved for 
the reapers, and the prizes were awarded as follows :—First prize, 

ld medal, Mr. Samuelson; second, silver ss 

oward; third, bronze medal, to Messrs. Brigham and 
of Berwick-upon-Tweed. In addition to the - 
Aveling and Porter obtained a gold medal with 100f.—for a road 
locomotive; Messrs. Roberts and Collyer, of Lille, a silver 
medal for their flax beating engine; Messrs. Wood and 
Cocksedge, of Stowmarket, a silver medal for their collection 
of implements, and especially their oil-cake breakers. 
English machine makers should be well pleased with 
success at Lille; everyone who competed won a 
generally of And the fact must not be over- 
looked that French makers also produce machines, 
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THE BLAST FURNACE HOISTS OF THE 
CLEVELAND DISTRICT. 


Tue following is the i ging of a paper on the 
above subject recently read by Mr. Thomas Wrightson, 
A.LC.E., of the firm of Head, Wrightson, and Co., before 
the Cleveland Institution of Engineers : 

We cannot reflect upon the enormous quantity of material 
daily smelted in the furnaces of this district and the great height 
to which these are now built, without seeing the importance of 
having simple and effective means of raising this material to the 
summits of the furnaces. At present there is a considerable 
variety in the means adopted, and it is my object in this paper to 
investigate the advantages and disadvantages of the different 
hoists used. In all cases in this district the primary power is 
steam, which is applied in various ways directly or indirectly. 
The operation of raising the material is necessarily intermittent ; 
the actual time occupied in lifting being very small, compared 
with that in which the material is at rest. As the steam pro- 
ducing power of the boiler goes on without intermission, it has 
been considered an advantage by some engineers to accumulate 
this power by means of a small engine constantly going, which 
accumulation of power, transmitted through some more convenient 
medium than steam, can when required be developed, 

A convenient division of classes will be those hoists which 
accumulate power and those which require the full power of the 
steam brought to bear at the time of lifting, or accumulating 
hoists and non-accumulating hoists. 

Among the non-accumulating hoists may be mentioned—(1) the 
direct-acting steam ram lift, which has lately been successfully 
applied by Jones, Dunning, and Co., to their 75ft. furnaces. (2) 
The ordinary winding engine, with drum and wire rope and re- 
versing motion, of which many examples occur in this district 
applied both to vertical and inclined lifts. (3) The pneumatic 
lift of Mr. Gjers, in which the power is transmitted through the 
medium of air to the raising of the weight. 

Among the accumulating hoists we have—(4) The water balance 
hoist, of which so many cases occur in this district. (5) The 
Armstrong hoist, which I shall presently describe. (6) The hydro- 
yneumatic hoist, in which compressed air is the medium accumu- 
ated. 

I will proceed at once to describe these several plans, and 
investigate the power of each respectively, then show the actual 
number of pounds raised by the combustion of 1 Ib. of coal in each 
case, and finally compare the advantages and disadvantages of the 
various systems. 

Non-Accumulators.—The first hoist I shall describe is the 
direct-acting steam hoist. Although there are many cases in the 
district where this class of hoist is applied for lifting to calcining 
kilns, Jones, Dunning, and Co., is the only firm I am aware of 
which has applied this principle of lifting to the platform of blast 
furnaces. The height of lift in this hoist is 75ft. ; and the con- 
struction of the machine is as follows :—A cylinder of cast iron 
22,3,in. diameter inside, and a little more than 75ft. long, is sunk 
into a deep pit, the gland of the cylinder being a little below the 
surface of the ground level. Through this gland passes a ram 
22in. diameter of cast iron bolted together in convenient lengths 
by internal flanges, and turned smoothly throughout its length. 
The stroke of this ram is 75ft. and the top is formed into a strong 
crosshead, widening out into a spacious platform 15ft. Gin. x 
15ft. 6in.; the four corners of this platform are guided in a strorg 
framework of cast iron pillars, running up to a few feet above the 
top of the furnaces. At the top of these columns are placed four 
sheaves over which chains pass from the four corners of the cage, 
to four heavy balance weights which balance the weight of the 
table and ram all but 12 ewt. On this cage are sent up alternate 
loads as follows :— 





dels ewt. qr. 
1st. 2—6 cwt. barrows, each containing 12 cwt. mine= 36 0 
6—6 ewt. 99 +6 0 1 140f coke= 68 1 
Cwt. 104 1 
2nd. 6—6 ewt. barrows, each containing 12 cwt. = 108 0 


The steam is admitted at a pressure of 451b. per square inch 
at the bottom of the cylinder, The valve for working the hoist 
is placed at the ground level, as the heat of the pit is such that no 
man could go down to examine the valve were it placed below. 
A 3in. pipe condticts the steam from the valve down to the 
bottom of the cylinder. On trying the hoist Mr. Jones found so 
much unsteadiness caused by the expansion of the steam, if let in 
too suddenly by the valve that he was obliged to limit the steam 
supply to an area of 1} square inches, and even then the steam must 
be cut off at about 15ft. from the end of the stroke, which is com- 
pleted entirely from the expansion of the steam. This expansion 
would not take place were it not that the area of the ram is larger 
than necessary. 

Thus, *T# 380 - 45 Ib. 


: * = 152 ewt., which the steam is able to 
uphold at 451b, pressure; but the greatest weight it has to uphold 
is 


Load and barrow. Unbalanced 


Wt. of Cage. 
108 + 12 = 120 cwt. 
120 x 45 


‘ bea 0 
The steam might therefore expand until it was — 152° oF 361b. 
pressure. This would (disregarding the expansion of the steam in 


the obnoxious spaces round the ram and in the steam pipe) require 
‘ " 36X75 , 
the steam to be cut off in the cylinder at ‘67 i.e. 60ft. from the 


bottom or 15ft. from the top, which is proved in practice to be the 
case, as before stated, 

The ram descending into the cylinder is in a cool state 
from exposure to the air, but by having an exhaust passage at 
the top as well as at the bottom of the cylinder a large portion 
of the exhaust steam meets the descending surface of the ram, 
and thus warms it again, preventing condensation on the re- 
admission of steam. In practice Mr. Jones has found the heat 
of the pit such, that when the barrows are wheeled off the cage at 
the bottom the steam in the obnoxious space is gradually raised 
in temperature and pressure, so that the cage rises a few feet ‘1p. 
The attendant has to check this by re-opening the exhaust when 
the barrows are to be wheeled on. The high temperature of the 
pit when once warmed prevents any condensation of steam most 
effectually. The steam has already been shown to have a pressure 
of 36 lb. per square inch when the ram arrives at the top of its 
stroke. When the exhaust opens for the descent this cylinder 
full of steam at 361b. pressure is expanded into the air. This is 
no doubt a cause of loss in the hoist. Mr. Jones has made arrange- 
ments to 1ntercept the heat of the escaping steam to heat the feed 
water for the boilers, but with steam at such a pressure this is 
not economical To compare the loss with that of other systems 
of working we must assume a rate of expansion of steam as used 
in the steam engines driving the other hoists through the medium 
of air or water, and thus come at the actual work done by a certain 
weight of fuel. This we will do afterwards, but at present we 
may consider what we have to exert to lift two cage loads con- 
sisting of 104 ewt, + 108 ews, or 212 cwt,—84 ewt. (weight of four- 
teen barrows) = 128 cwt. Mr. Jones leaves unbalanced of the ram 
12 ewt., therefore we have 24 cwt, to lift in the two lifts, or by 


exerting a force of 152 ewt. the result is only 128 cwt., so that the 


power resulting is 15°8 per cent. less than the power exerted, ex- 
clusive of the question of friction in the glands and guides; 5 per 
cent. at least should be added for this, which would make the 
power resulting 208 per cent. less than the power exerted, There 
is a considerable variety in direct-acting engine hoists in this 
district. Whitwell and Co., the North Stockton Furnace Company, 





| 


The incline is formed of girders rising from a point near the 
calcining kilns to the girders joining the furnaces. It has two 
ways, upon which, in opposite directions, pass and repass trian- 
gular shaped trucks, on the level top of which are placed the 
barrows. The top of the truck is level with the furnace platform 
or the ground level, according to whether it be at the topor bottom 
of its travel. The ropes pass from the upper end of each truck 
over large pulleys revolving in journals supported under the 
charging platform girders, and pass down one to the top and the 
other to the pottom of arope drum in the engine-house underneath, 
and near the foot of the incline. This drum in revolving there- 
fore winds in one rope and lets out the other. The drum is usually 
driven by a pinion acting on a spur wheel keyed in the same shaft 
as the drum — the pinion being on the crank shaft of a double cylin- 
der steam engine, with slot link reversing gear and a powerful 
brake. At W. Whitwell and Co.’s works the cylinders are 12in. 
diameter and 2ft. and 4in. stroke. The gearing is such that it 
requires 17} revolutions of thie engine to raise the load the height 
of the furnaces. Mr. Barrett has adopted, at Norton, a very 
simple arrangement of vertical engine, the drum being driven by a 
wheel and pinion, the rope going vertically upwards, and passing 
over sheaves at the top, descends into a brick shaft, up which all 
the material is carried to the furnace platform. Mr. Howson, of 
Newport, is placing his winding engine at the top of the hoist. 
The cages balance each other, and the spur wheel is on the same 
shaft as the pulley over which the connecting rope passes, so that 
the cages are raised through the friction 7 the ropes. One of 
the neatest arrangements of direct acting hoists is that designed 
by Mr. Charles Wood, of the Tees Ironworks, and which has been 
adopted by Gilkes, Wilson, Pease, and Co., for their new furnaces. 
The engine is placed at the bottom of the framework, and through 
spur gear drives a large drum with spiral grooves cast in the rim. 
An endless rope takes one complete turn round this drum and then 
passes vertically upwards, one end from one side and the other 
from the opposite side of drum, over two strong sheaves at the top 
of framing and down to the cages, which are suspended so that 
when the right-hand-cage is at the top the left-hand cage is at the 
bottom, and the cages balance each other. In all these the ele- 
ments of loss of power are essentially the same; the loss in friction 
and steam pressure in this class of engine is usually taken at three- 
tenths of the calculated power, when such calculation is based upon 
the pressure in the boiler. To this must be added the friction of 
the guides, ropes, and pulleys, which should not be taken at less 
than 10 per cent. additional. As we shall afterwards treat of the 
loss from using the steam in an expansive engine, we may take that 
in this form of hoist the power resulting is 10 per cent. less than 
the power actually exerted by the engine. One of the latest hoists 
introduced into this district is the pneumatic hoist, designed by 
Mr. Gjers, of the Ayresome Ironworks, and is illustrated in Fig. 1. 
This hoist at Hopkins, Gilkes, Fic. 1 

and Co’s works consists of a a 
large tube, between 80ft. and 
90ft. long, 3ft. in diameter, 
made of cast iron, bored out, 
and bolted together in suit- 
able lengths. The tube is 
erected vertically and is open 
at the top. Inside is placed 
a piston, which works easily 
up and down in the cylinder. 
The piston also acts as a 
balance weight, and transmits 
its power to an annular plat- 
form, moving up and down 
the outside of the cylinder, 
by means of ropes or chains 
passing from the top of the 
piston over pulleys to the 
platform or cage. When the 
cage has to be lifted the piston 
is at the top of the cylinder, 
and an air engine exhausts 
the air from the inside of the 
cylinder to such an extent 
that the pressure of the at- 
mosphere against the piston, 
relieved bythe partial vacuum 
in the cylinder, depresses the 
piston and raises the plat- 
form. When the platform is 
required to be lowered the 
piston is raised by the air 
engine compressing the air in 
the cylinder to about the same 
extent above the atmospheric 
pressure as it was previously 
exhausted below the same. 
The weight of the cage then 
exceeding the resistance of 
the piston and balance weight causes the platform to descend- 
The top pulleys are supported upon a neat framework on four cast 
iron pillars, fixed on the girders joining the furnaces together, 
and the top of the tube is also steadied by the same cluster of 
columns and framing. This hoist is very steady in its action, as 
the time required to exhaust and compress the air at each operation 
is considerable, and the motion commences slowly in consequence. 
In ascending, the cage is brought slowly to rest by the orifice for 
the exit of the air in the cylinder being gradually throttled, as 
shown by the cup and cone arrangement at the foot of the cylinder; 
this cushions the piston most effectually. In practice Mr. Gjers 
makes the piston and furnace hoists to exceed the weight of the 
platform and four empty barrows by halfa ton. The table carries 
up four barrows, each weighing 5 cwt., and each able to carry up 
5 ewt. of coke, or 12 ewt. of ore; the table itself weighs 34 tons, 
or with empty barrows 44 tons, The piston is 5 tons weight, and 
therefore in lifting four barrows of mine the unbalanced weight 
is 














Tons Cwt. 
3 10 weight of platform 
1 0 + 4 barrows 


2 8 bs mine lifted 





6 
Less 5 


= Tonl 18= 4256lb. 
This on the area of the cylinder is equivalent to an exhaustion 


of i O17 = 4°1851b. per square inch. Adding the friction of piston 
at 24 per cent., which is as low as advisable to take it, the amount 
of exhaustion required to move the piston in lifting mine would 
be 4°3 lb. per square inch. For lifting four barrows of coke the 
amount of exhaustion required will be 3 tons 10 cwt. + 1 ton +1 
ton of coke — 5 tons = 10 cwt. = 1120 1b., to which add 24 per 
cent. = 1,148 Ib. 


1148 , . 
jol7 = 1°128 Tb. exhaustion. 


In ona the cage the weight unbalanced is 5 tons weight of 


18 
0 veight of piston 








piston — 35 weight of cage — 1 ton weight of barrows = 10 cwt., 
which would require a pressure per square inch above the atmo- 
sphere of 1°128 Ib. ac’ ing on the piston to raise it. There is 
another case in which a light pressure might be required, viz., 
when the platform might be required to descend without any 
barrows on, in which case the unbalanced weight would be 14 tons, 
requiring three times the above pressure, or 3°384 Ib. per square 
inch, We will not, however, regard this as being an exceptional 
case. We may therefore say that at various times during the 


, action of this lift for blast furnace purposes we shall be called upon 


and Stevenson, Jacques, and Co., haye adopted the incline hoist. ' to exhaust 530 cubic feet to a tension of 4°3 Ib. below the atmo- 





heric in lifting mine. To exhaust 530 cubic feet to a ten- 
aos of Pigs lb. in{lifting coke. Tocompress 530 cubic feet pressure 
of 1°128 lb. above the atmospheric pressure in lowering empties. 
The best way to illustrate the power required for exhausting 
530 cubic feet of air to a tension of 4°3 lb. below the atmospheric 
pressure, or reducing the pressure from 15 lb. per square inch to 
10°7 lb. per square. inch, is to calculate the number of cubic feet 
which will be occupied by the same weight of air when expanded 
from 15 lb. pressure to 10°7 lb., which (disregarding the question 
of heat being insignificant at this small difference o pressure), by 
Marriotte’s law, being inversely as the pressures, will be equivalent 
to a = 743 cubic feet. Imagine a cylinder 743 units of length 
high, and with two pistons at the top, the upper one having an 
upward force preventing it descending, equal to 4°3 units of weight, 
and the piston immediately underneath to have a downward force 
in excess of this ; as the lower piston descends a vacuum is formed 
between the two pistons, and tmospheric resistance increases 
as represented by diagram No. 1, Fig. 2, until it reaches 4°3 units 
of weight, when the Fic. 2 
atmospheric resist- | _ - ae 
ance acting as much “?S N22 
on the top of the 
upper piston as on 
the bottom of the 
lower one, the upper 
one begins to follow 
at a distance of 213 
units of length be- 
hind the other, and 
continues moving 
against the same re- 
sistance for 530 units 
of length. .Now the 
work of the lower 
ley is represented 

y the total figure of 
the diagram No. 1, 
where A C represents 
743 units of length ; 
B E 43 units of 
weight; and the ordi- 
nates between B and 
A representing the 
varying pressures 
during the attenua- 
tion of the air. The 
total area of the 
figure will then re- g 
present the work = 
done by the exhausting power, and the area of the figure 
BCD E will represent the work done by the piston. The 
loss in this mode of transmitting power is therefore represented 
by the area of that part of the figure A BE. The respective areas 
of the total figure representing actual work done, viz., B C D E, 
compared with loss of power represented by A B E, are as 
2279 to 419°4; or, in other words, in the case of lifting the mine 
to the furnaces the power exerted is 18°4 per cent. more than the 
power resulting therefrom. Diagram No. 2 shows on the same prin- 
ciple that the percentage loss of power is much smaller where the ex- 
haustion is only 1°128 lb, below the atmospheric pressure. The area 
representing work done being compared to that of work lost as 597°8 
is to 22°56; or, in other words, in the case of lifting coke the power 
exerted is 3:75 per cent, in excess of the power resulting therefrom. 
Diagram No. 3 shows on the same scale as the two other figures 
the power required to compress the air 1°128 lb. above the atmo- 
spheric pressure, or raising it from 15 Ib. persquare inch to 16°128. 
In this case the piston begins to move from the bottom practically 
atthesame time that the power is applied: BC D A in the diagram 
will represent the power resulting in raising the piston 530 units 
of length. It is evident that this compressed air, if expanded to 
its natural pressure, would occupy a space represented by the 
total figure AC D, and the small area bounded by the expansion 
curve will represent the power which has been expended during 
the passage of the piston up the tube. The area ABE, there- 
fore, as in the case of the other two diagrams, represents the loss 
due to this mode of transmitting power. The area representing 
work resulting from the operation, viz., BC DE, is, compared to 
the area representing work lost, as 597°8 : 20°3, or, in other words, 
in the case of lowering barrows the power exerted is 3°4 per cent. in 
excess of the power resulting therefrom. Now, assuming that the 
heavy lifts to a furnace are three times the number of the light ones, 
and tabulating the results we have arrived at, we get the follow- 
ing :— 
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Area of No. of Units of | Areaof No. of Units of 
BCDE. lifts. work. | ABE. lifts work. 
Diagram 1— 2279 8 heavy lifts = 6837 4194 xX 3 = 12582 
” 2— 597°3 X llight lift = 597°3) 2256x%1= 22°56 


” 3— 597°8 X 4 lowering 2391'2; 203 xX4= 812 








Total units lifting and lowering .. 9826°0 Loss .. 1361°96 


Totul units of power exerted = 9826 +- 1361°96 = 11187°96. 

Or the total units of work transmitted during the lifting of four 
complete rounds of mine and coke and lowering the barrows are 
to the loss of power in this mode of working by air as 9826 : 
1361°96. Inother words, theaverage power exerted is 13°86 percent. 
in excess of the power resulting, or that the power resulting is 12°2 
per cent, less than the power exerted, due to the loss of power 
in compressing the air alone. To this must be added the loss from 
friction of ropes, pulleys, and guides, which may be estimated at 
5 per cent., and the leakage, which isin practice found to be 
10 per cent. his latter loss is made apparent in the hoist under 
notice by watching the number of strokes of the air pumps re- 
quired to bring the piston down after it once begins to move, and 
comparing this with the number which theoretically it would re- 
quire ing no leakage to take place. Capacity of two strokes 
(one with each pump) 





representing one revolution of engine = 
16°33. cu. ft, P= 32°4 revolutions of engine required in theory ; 


36°0 revolutions are actually required, or a difference of 3°6 re- 
volutions, representing the loss in 36 revolutions of the engine, 
which equals 10 per cent. This added to the loss from friction of 
guides, ropes, and pulleys, 5 per cent., and 12°2 per cent. from 
compression and exhaustion of air, makes a total of 27°2 per cent. 
loss of power independent of the friction of engine and pumps. 
Accumulating Hoists.—The most frequent type of furnace hoists 
in this district is that known as the ‘* water balance lift ;” this 
is one of the accumulating class of hoists. A strong vertical double 
framework extends from the base of the furnaces to a t about 
15ft. above the charging platform. This framework is generally 
composed of six cast iron columns, strongly braced together, form- 
ing two square spaces in plan, in which divisions of the framework 
the cages pass each other in going up and down. The cages are 
connected one 4 the other - Borage! Le one or = wire ro 
passing over pulleys, supported on a large water tank p on 
the topof the framework. These cages are equal in weight, andthe 
bottom of each forms a tank, capable of holding a weight of water 
in excess of the greatest weight ever desired to be raised. When 
one cage is at the top and it is required to descend, a stream of 
water is allowed to pass from the top reservoirinto the tank under 
the cage, which stream is continued until the weight of the water 
is sufficiently in excess of the weight of the load being lifted on 
the other cage to overcome the ion of the ropes, pulleys, 
and guides, andcause ittomove downwards. Theaccelerating force 
of gravity is checked by a powerful brake working on the same 
shaft upon which the wire rope pulleys are hung. When the 
cage arrives at the ground level a valve opens at the bottom of the 
tank and allows the free escape of the water. While this is going 
on the brakesman, who is generally at the top of the furnace, 
keeps his brake down to prevent any movement while the barrows 
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are being taken off at the top. The other cage is brought down 
exactly in the same way, bringing down its empty barrows and 
raising the full barrows in the opposite cage. The reservoir rests 
upon an entablature on the top of the six columns, is of an oblong 
form, and has a quadrangular space in the centre large enough to 
allow the pulleys and brake wheels to runin. The axles of these 
usually run in plummer blocks resting on the tank. (A drawing 
of one of five hoists designed by Mr. Alfred Hill, and now working 
at Clay Lane and Southbank Ironworks, was shown on the walls.) 
This lift is 92}ft. from floor to floor. The cages are 10ft. square, 
to take four barrows, and the tanks under the cages will each hold 
900 gallons, cz more than four tons of water. The water is raised 
to the top reservoir by means of donkey pumps, the water passing 
up inside one of the columns of the framing. The exhausted 
water is drained by a culvert from the recess into which the cage 
tank descends, and passes back to the suction pipe of the donkey 

ump. The sources of loss of power in this mode of working, 
independent of the question of friction of engine and pump, are : 
(1) The difference of height the water is raised compared to the 
height it falls in doing its work. (2) Friction of pulleys, ropes, 


“and guides. (3) Loss by getting more water into the cage than 


absolutely necessary, owing to the impracticability of closing the 
supply valve at the exact moment. The second has been proved 
by fr. Alfred Hill experimentally to amount to 10 per cent. of 
the weight lifted, and the third may be assumed to be equal to 
2 per cent. of the power. In considering the first we find in prac- 
tice that in this arrangement to get headway sufficient for the 
cage, and depth of top reservoir, we cannot reckon k ¢4 a less 
height from the top of charging platform to water level in reser- 
voir than 15ft. (though in the majority of hoists in this district 
it is more) at the bottom ; again we cannot allow much less than 
4ft. from the ground level to the level of the exhausted water, 
after it has run away from the bottom of the cage, to the place 
from which the donkey raises it to the top reservoir. The effect 
of raising the load is produced by the weight of water, required to 
do this, falling the same height. Assuming an 85ft. lift as a usual 
height of furnace, according to present ideas of furnace buildi 
to lift 1 ton of material we shall require to lift by the donkey 
pump 2240 Ib. + 12 percent. of 2240 Ib. = 2508°8 Ib. through a 
eight of 85+ 15+ 4=104ft. The foot pounds, resulting are 
therefore 2240 + 85 = 190,400 and the foot -pounds to luce 
this result are 2508°8 + 104 = 260.915. The loss being the dif- 
ference of 70,515 foot pounds; or the power resulting is 27 ar 
cent. less than the power exerted. The only way to reduce this 
large percentage of loss is to modify the arrangement by placing 
the bottom of reservoir nearly level with the furnace charging 
platform. The valves for admitting the water are made of a large 
area, so that the water flows rapidly into the cage tank, and the 
valve is so close to the entrance of the cage tank that there is no 
appreciable loss of water on closing the valves the instant the cage 
moves. The top pulleys can be supported on a framework ubove 
the charging platform, and the reservoir by girders projecting be- 
yond the outside of the framework. This form of hoist would reduce 
the height to which the water has to be pumped from 104ft. to 
95ft., in which case the power resulting would be 21 per cent, le 
than the power exerted. Unless with special arrangements o 
very shallow reservoirs at the top, and shallow culverts to carry 
the exhaust water to the pump suction, either of which would in- 
volve considerable disadvantages in practical working, I do not 
think the loss of power in an 85ft. hoist could be reduced below 
this, although the higher the lift the less the percentage of, loss 
would be, the extra height required to raise the water beyond the 
actual lift being constant, and, for the same reason, the lower the 
lift the greater would be the percentage of loss in. this system of 
transmitting power. At the Clay Lane furnaces, Mr, Hill makes 
use of his hoist tank to obtain a high head of water for his tuyeres; 
the accumulated power in the tank is therefore never allowed to 
go to waste. Where there is no such arrangement, and 
where the pumping engine is larger than necessary, or the action 
of the hoist irregular, a further waste would occur unless 4 prose 
throttling apparatus were attached to the engine steam. sup yy: 
This waste, being entirely due to want of arrangement, I have dis- 
regarded in these calculations, although in many cases it is con- 
siderable. Sir Wm. Armstrong has adapted his hydraulic hoists 
to the lifting of material for blast furnaces. Fig. 3 shows 
the arrangement at the Ferry Fic. 3 
Hill Ironworks for an 80ft. fur- ath: 
nace. It consists of a strong 
framework of six columns, con- 
nected together by wrought iron 
bracings and by girders at the 
top. Two cages, 10ft. by 9ft. 
3in., move up and down in this 
frame, and are connected toge- 
ther by a wire rope, passing 
over a sheave, so bi when one 
is at the top the other is at the 
bottom. These cages in ascend- 
ing and descending _ therefore 
move in contrary directions, and, 
being of equal weight, balance 
each other. The motive power 
for lifting each cage is indepen- 
dent, and consists of two inverted 
hydraulic cylinders, placed one 
on each side at the bottom of the 
framework. The rams in these 
cylinders are each 11%in. in dia- 
meter, and have a stroke equal 
to one-tenth of the total lift, or 
8ft. The chain is fastened at 
one end to the cylinder, and 
reeves over a five-sheaved block 
at the end of theram and a fixed 
four-sheaved block at the top 
of the cylinder, and thence over 
two sheaves at the top of the 
framework to the same shackle 
plate, on the centre of each 
e to which the wire ropes, already mentioned, are attached. 
en the pressure is admitted into the right-hand cylinder 
the ram descends, and the chain, being multiplied ‘in its 
speed and range ten times by the block arrangement, lifts the right- 
hand cage 80ft. The left-hand descends of its own weight, 
and is Binge sufficiently heavy to pull up the ram and exhaust the 
water in the left-hand cylinder. Thé Water pressure is supplied 
from a pair of accumulators, the wattle Batya forced into them at 
a pressure of 700 1b. per square inch by_a@ pair of steam engines, 
1din. diameter of cylinder, 18in. stroke, working the pumps direct 


from the piston rods. These engines are ‘ays at work, raising 

the eoomeael except when these are at the limits of their 

strokes, when a gelf-acti tarot s the engine, until by the 

working of the hoist accumulata scend, and reopen 

the throttled valve .of engine, Ly ic valve gear is 

arranged so that it can be w ping from the top or the bottom 
to rest 












of the furnace, and. a self-acting motion is provided, so that 
the cages are brought steadily t the end of their stroke. 
The principal advantages in Sir W; nstrong’s hoists are the 
uniform steadiness an sabothinas of thet action and their safety. 
The pressure used in the ateu is 700 lb. pressure per square 


inch, 

A cylinder full of water at this pressure is. therefore re- 
nized to raise the load, the av w of which (exclusive of 
barrows, which balance each other) is tr fons. The power 
exerted in filling a cylinder 113in. diameter, long, with water 

square inch, is to raising an 
ht of water, i.¢., 3751b., toa height of 1 ;the corresponding 
of 700 lb, pressure. 


at 7001Ib. pressure per squa: 


¢ ' B75 * 1613 = 604,875 foot pounds exerted. 





The power resulting is twotons or 4480 Ib. raised 80ft. = 358,400, 
or a ditference of 246,475 foot pounds. 

In other words, the power resulting is 40°7 per cent, less than the 
power exerted. Mr. Crooke, of Teesdale Ironworks, in conjunc- 
tion with the author, lately patented a lift called the hydro- 
pneumatic hoist, which has been very successfully applied to low 
lifts, and has many advantages which would be valuable for high 
lifts. Fig. 4 shows the arrangement, as applied to lifting 
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material for cupolas; the hoist consists of a wrought iron tube 3ft. 
10in. diameter, filled with water. In this tube works vertically a 
hollow cast iron bell or balance weight ; a chain or rope from the 
top p over a pulley connects it to the cage, which works up 
as the balance weight descends, and down when the weight rises. 
The weight of this bell in water is such that it will lift up the 
cage with its greatest load on, When the load is taken off at the 
top, atid the cage # Fidvired to descend, air is allowed to pass into 
ahollow space in the balance weight, until alweight of water is dis- 
placed equal to. the weight of material which has been lifted to 
the top, buoyancy this produced makes the bell so much 
lighter that the gravitates and pulls up the bell. When the 
cage is again loaded a small valve is opened at the top of the bell, 
the air fows out, the water enters in its place, and the bell again 
assumes its f fon 8 a counter weight, and draws up the cage 
and its load. A ro ad or accumulator, or compressed air is 
placed at the ee of the tube. Air is pumped into the top of this 
reservoir, and depresses the water which rises in the tube, and 
into the enlarged space at the top. A small air pump (working 
from any, shaft conveniently near) constantly pumps compressed 
air into this accumulator. This accumulating arrangement enables 
the hoist to work by means of a small pump constantly going, which 
Pry muintains this reservoir of power. The air admitted to 
the | % exactly in proportion to the weight lifted, as the moment 
th ig ¢ amount of is displaced the bell rises, and the air 
suppl valve is closed, . For low lifts, where the pressure is only a 
en fyeeds per squaré itch, we have the bottom of the bell open, 
and t 





e air expands # e bell rises, and passes up through the 
warer tthe sides. In high lifts we propose a different plan, in 
r fo Save the power already expended in compressing the air. 
This is Bmply done be ara © valve opening inwards at the 
bottom of the bell. en the bell is 4¢ the bottom this valve is 

sed bs pressing st the air delivery pipe. The air is then 
al dited, and the bell rises as soof as the proper weight of water 
ag #8 displaced. As ; the pressure of the water 
@ becomes less thee Ap the air inside, and the foot valve 
refore closed tig j e internal pressure. Arrived at 
dp we now have the 


y. 
bell full of compressed air, which we de- 
t again into the accumulator during the time the bell has 










to origin *) he top. The bell is therefore locked, so that it cannot 
and the valve atthe top of the bell is pressed down by a 
cket piece with a rim which closes air-tight. 
Fie. 6. 


See Fig. 6, 
receives the com- 
ered air a8 it escapes 
wn the pipe to the suc- 
m of pump, 
Which it is forced stroke 
by stroke into the accu- 
mulator, <A great portion 
of the power required to 
compress. the air is thus 
saved. The brake is self- 
acting, and consists of two 
or three angle iron rings 
riveted inside the tube 
near the top and bottom. 
As in the passage of the = 
bell from top to bottom, 
all the water has to pass 
the side of the bell; the 
clearance between the bell 
and the inside of the tube 
determines the velocity 
at which it shall move. 
By these angle iron rings the water is contracted at the 
top and the bottom of each stroke, thus forming a most 
simple and effective brake which can be adjusted to a 
nicety. Fig. 5 shows the arrrangement for a blast furnace, 
Two tubes are placed one at each end of the centre line of 
the cages. Each tube works its own cage, and in order to 
insure the cages moving simultaneously, and also for pur- 
poses of safety, they are connected by a wire rope, passing over a 
central sheave. There are thus two distinct ropes to each cage, 
and one cage balances the other. The bells are supplied with air 
from one reservoir at the foot of the hoist. The air is forced into 
this by a small air pump, which is constantly going, and either 
pumping the already comp: air, from whichever bell is at the 
top, into this accumulator, or com: ing atmospheric air to supply 
loss from leakage. When either bell arrives at the one of the 
top men by a corivenient form of lever locks the bell; the same 
lever is made to push down the sliding pipe, this opens the air valve, 
and the air being unable to pass the joint formed het cup on the 
pipe passes into the return pipe (which has a flexible joint to allow 
of the vertical metion of the cup), and thence down to the suction 
of the air pump. While the is at the top the air pump pushes 
the comp: air back into the accumulator at little more expense 
of power than the same amount of an inexpansive fluid would cost 
if ones Oe eee aoe & Saae, The loss from having 
the air 





to compress is thus broughttoa minimum. No attendance 
is required, as the chargers have only to lock the bell by means of a 


lever which also works the necessary valves, and the cages cannot 
then move until the chargers have emptied the barrows, placed 
the which motion admits the 


them on the cage and 
' air into the lower bell, and the hoist performs its duty without any 


further attendance or care. Two of these hoists for low lifts are 
| now working, one at the Fe: Hill Ironworks, and the other at 
Bacon and Co,’s Works, Middlesbrough. At the latter works the 
hoist raises 120 tons of material in twenty-four hours, for two of 
Bacon and Co.’s patent refining furnaces. It is entirely worked by 
| a small air pump 6in. diameter, actuated by.a crank on an engine 
shaft some distance from the hoist. The friction of the hoist 
erected at m and Co.'s does not, as proved by experiment, 
amount to 24 per cent. In a furnace hoist we may take 5 percent. 
as a safe approximation. After the accumulator has once been 
filled with compressed air the pump has little more to do than is 
equivalent to raising an amountof water equal in weight to the total 
weight lifted to a height of about 
95ft.; this it does by depressing 
the water inthe accumulator, and 
thus raising it in the tube against 
the head of 95ft. This height of 
95ft. is 117 per cent. higher than 
the actual lift. The loss, there- 
fore, independent of the compres- 
sion of air at first and leakage, 
will in this hoist be 11°7 + 5 per 
cent. = 16°7 per cent. The leak- 
age cannot be very much, as the 
valves and pumps are all small 
and work in water. We have 
found the loss from leakage in 
Mr.Gjers’ hoist to be 10 per cent. 
with his large piston and air 
umps working open to the air. 
F think if we took 5 per cent. as 
the additional loss in the hydro- 
pneumatic hoist through the 
causes above mentioned we 
should be on the safe side. This 
being the case, we have a total 
loss of 167 +5=217. Or, in 
other words, the power resulting 
is 21°7 per cent. less than the 
wer exerted. Having now 
investigated the causes and 
amount of loss in the principal 
types of hoists, we will go on to 
the second stage of our inquiries, 
which is to ascertain the effect of 
the combustion of 1b. of coal 
in the different classes of hoists 
described. Ist. Assume the duty 
of 1 1b. of coal in raising steam to 
50 Ib. pressure to evaporate 8 Ib., 
or *128 of a cubic foot of water. 
| This will produce 425 times its volume in steam at 300 deg. 
temperature and 50 lb. pressure = 55°7 cubic feet of steam. 
As in all these hoists steam is the first motive power, 
which through various media transmits its energy to lift 
the weights, let us investigate the number of pounds lifted 
100ft. high by the consumption of 1 Ib. of coal in genera- 
ting 55°7 cubic feet of steam at 50 lb. pressure per square inch. 
We must take an equal range of expansion in each case 
where a steam engine is the means of driving. Let us assume, for 
purposes of comparison, that steam is cut off in all cases at half 
stroke, in which case the average pressure throughout the stroke 
will be 40 Ib. above the atmosphere, and, allowing for back pres- 
sure of steam 3 lb. will equal 37 Ib. as the average net effective 
pressure. Now, emppese a cubic foot of steam at this pressure to 
“ admitted into the bottom of a cylinder under a piston of I square® 
foot area, it is perfectly evident that if the weight of the piston is 
equal to 144 x 37, or 5328 lb., the steam would (disregarding fric- 
tion) raise the piston exactly onefoot. The measure, therefore. of the 
power of 1 cubic foot of steam at 37 Ib. pressure is to raise 5528 Ib. 
1 foot high, or 53°281b. 100ft. high. But1 cubic foot of steam at 31 
average is only equal to half a cubic foot of steam at 50. Tl 
fore 1 cubic foot of steam at 50 Ib. expanded into two volumes /ias 
energy to raise 106°56 Ib. 100ft. high. But 1 Ib. of coal has been 
assumed to generate 55°7 cubic feet of steam at 50 1b. Therefore 
the work of 1 Ib. of coal in evaporating water into steam at 5) 
pressure, the same being expanded into two volumes, equals 
106°56 x 55°7 = 5935°4 Ib. raised 100ft. high. This is, of course, 
the theoretical power, without taking into consideration an 
from radiation of heat, loss of heat in expanding, friction of 
engine, or friction in pumping where a medium is emp! ; 
Allow one-tenth of this power to be lost by expansion and ravlia- 
tion of heat and wire drawing of steam, and two-tenths by friction, 
we have seven-tenths of 5935°4, or 4154'8 Ib. raised 100ft. high as 
the actual duty of 1 1b. of coal under these circumstances. In 
Messrs. Jones and Dunning’s hoist the power resulting has been 
shown to be 20°8 per cent. less than the power exerted by the 
steam. Now, on the same principle of reasoning already applied, 
we can show that the work of 1 cubic foot of steam a 
pressure is to raise 144 X 50 = 7200 Ib. 1ft. high, Allowing one- 
tenth for radiation of heat and wire-drawing, we get an effective re- 
sult of 45 Ib. X 144 = 6480 foot pounds as the duty of 1 cubic foot of 
steam. 6480 X 55°7 = 360,936 foot pounds duty of combustion 
of 1 1b. of coal; or, in other words, the duty of 1 lb. of coal is to 
raise 3609 1b. 100ft. high. Reducing this amount by 20'S per cent., 
we arrive at the result that by this system the combustion of 1 Ib. 
of coal will raise 2859 Ib. 100ft high. In the direct-acting winding 
engine we have seen that a loss of 10 per cent. beyond the actually 
exerted power of the engine is the measure of power transmitted. 
We have just shown that by expanding the steam used in the 
cylinders with two volumes the duty of 1 lb. of coal is to raise 
4154'1 Ib. 100ft. high. This reduced 10 per cent. gives 3739 Ib, 
raised 100ft. as the duty of a direct-acting engine hoist. In Mr. 
Gjers’ hoist I have shown that the power resulting is on the 
average 27°2 per cent. less than the power applied when trans- 
mitted through the medium thereemployed. Reducing, therefore, 
4154°8 Ib. by the above loss of 27°2 per cent., we arrive at the re- 
sult that in Mr. Gjers’ hoist the duty of 1 Ib. of coal is to raise 
4154°8 Ib. less 27°2 per cent. of 4154°8 = 3024 Ib, 100ft. high. In 
the water balance lift of the usual height and ordinary type (S8ft.) 
we have seen that the power resulting is 27 per cent. less than 
the power applied. ucing, therefore, 4154'S Ib. by 27 per cent., 
we find that in the ordinary water balance hoist the duty of 1 Ib. 
of coal is to raise 3033 Ib. 100ft. high. In the Armstrong hoist 
we have seen that the power resulting is 40°7 por cent. less than 
the power exerted. The duty of 1 lb, of coal in this case is there- 
fore to raise 5154°8 less 40°7 per cent. of 4154°8 = 2463 Ib. L00ft. 
high. In the hydro-pneumatic hoist we have arrived at a loss of 
21°7 per cent. ucing 4154 Ib. in this proportion, we find that 
the duty of 1 Ib. of is to raise 3252 1b. 100ft. high. We have 
now arrived at the following results :— 
Lbs. raised 100ft. high by the 
combustion of lb. of coal. y 

Winding engine hoist ont 3739 non-accumulating. 

Hydro- meumatic hoist ooo 3252 accumulating. 

Water Sione hoist an 3033 accumulating. — 

Mr, Gjers, pneumatic hoist 3024 non-accumulating. 

Direct-acting steam hoist ou 2859 non-accumulating. 

Armstrong’s hydraulic hoist ... 2463 accumulating. 

With to the comparative cost of raising materials by each 
class of hoist, with the exception of the hydro-pneumatic hoist 
each requires the constant attention of a man nightandday. Put 
this down at £150 per annum. The interest in first outlay will 
not affect the question materially, as the cost of all these hoists is 
nearly alike. e yearly item of irs will be very much more 
in the case of winding engine hoists andthe hy lraulic hoist, 
there being so much more wear and tear in these than in the other 
four hoists. For the same reason the stores will be greater on 
these. The simplest hoist of all I have described is undoubtedly 
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the direct-acting steam lift, but we have seen that through not 
making use of the expansive power of steam we can only raise 
about three-fourths of the amount of weight with the same com- 
bustion of fuel that we accomplish with the winding engine hoist. 
Notwithstanding this its simplicity will always recommend it asa 
| ood hoist, when economy of fuel is not a great desideratum. 

| ith the winding engine we get the greatest result out of the fuel, 

| but, on the other hand, we have considerable disadvan’ arising 

| from wear and tear of parts which are great in number—liability 

| to accident from over-winding—the constant attendance of a 

| brakesman. Mr. Gjers’ pneumatic hoist also requires the constant 
attendance of a brakesman, though without so much wear and tear 
as the winding engine hoist, the motion being transmitted through 

/ anelastic medium. The result, as far as fuel is concerned, is very 

} much the same as in the water balance hoist. The size of engine, 

j wear and tear, and the amount of stores used, will, however, be 
j greater in Mr. Gjers’ hoist. The water balance lift shows a very 

i good result considering that it is one of the accumulating class, 
} which has to transmit its power through an intermediate agent. 
There is, of course, always a smallloss of power in driving this, but 

the great advantage is that the work is accomplished by a small 

; engine constantly working, instead of a large engine developing 
f all its power in the few seconds required to convey the material to 
the top of the furnace. The engine can be placed inany convenient 

position, and can be attended by the man looking after the other 

engines on the works. The engine in ordinary arrangements will 

not be one-fifth the power required by any non-accumulating plan, 

and will consume less stores, and require much less repairs and 

supervision, We have seen that on account of the Armstrong 

hoist using the same sized cylinder full of water for any and every 

load lifted, and also through the great friction generated in this 

mode of working, we lose a large percentage of the effective power 

i of the coal consumed. These hoists, however, work very smoothly 
y and regularly, though I think the principle is better adapted to 
other class of lifting than the varying loads to blast furnace tops. 
As I have had a good deal to do with the bringing out of the 
hydro-pneumatic hoist, I hardly think it a right time to impress 
upon you its merits. No doubt in the discussion upon this paper 
the opinions of others will be elicited. The points of advantage, 
as compared with other hoists, which think it desirable 
to draw your attention to are:—(l) The cheapness of the 
medium employed, viz., atmospheric air. (2) The hoist 
being of the accumulative type, thus requiring very 
small engine power, say one-fifth of the power required in a non- 
accumulating hoist. 3) That no attendance is required further 
than that of the chargers. (4) That the brake being self-acting, and 
of such a nature that it cannot get outof order, the hoist cannot run 
away, and is perfectly safe. (5) That the power exerted is exactly 
in proportion to the resistance, as immediately the bell moves from 
i the bottom the air valve closes. (6) That as all the air apparatus 
' works in water, any escape is at once detected, and can easily be 
remedied, (7) That the valves are very simple in form, and the 
i working parts so few in number as to be little liable to get out of 
order. There are many other points in connection with the subject 
' of this paper which are well worthy of further attention, and had 
i there been time I would like to have extended it to the considera- 
! tion of calcining lifts, foundry lifts, drops, and other lifting and 
' lowering arrangements of which such a large variety exists in this 
district. This I must leave for some other member of the Institu- 

tion. From the results we have arrived at, it will be evident that 

there is great scope for improvements in high lift hoists, and that 

the duty of a pound of coal still stares us in the face as a result 

i} much to be wished for, but far from being as yet approached by the 
H engineers of the Cleveland district. 
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LANGE’S IMPROVEMENTS IN WATCHES AND 
CLOCK 


" 
f 
| THE object of the invention of Mr. Christian Lange, of £9. 
; Strand, is to arrange the winding mechanism of watches anid 
T clocks in such a manner that it may be effected by the knob at the 
7 pendant—as pga to a watch—as well as by a key, by which 
i arrangement the advantages are obtained that both the key and 
the knob may be turned the wrong way without detriment to the 
watch, while at the same time the hands may be set by means of 
the knob as well as the common key. 
| 
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j For the sake of illustration the improvement is explained as 
‘| applied to a watch. The wheel which is geared into and worked 

| by the pinion on which the knob at the pendantis fixed, and which 
is called the first wheel, is fixed on to one end of an axle while the 
other end of the axle is formed square to takeakey. This first 
in| wheel gears into a second wheel, and the two are kept in constant 
i connection and gear by means of a piece of steel or other metal 
} fitted over or under them, and on which the centre or stud carry- 
1 | ing the second wheel is fixed. This piece of steel has its turnin 
centre in common with the first wheel, and has an arm to be acte 
upon for the purpose of setting the hands, On the barrel arbour 
is fitted a third wheel, and the second wheel is kept in gear with 
it by the pressure of a spring. By turning the knob at the 
pendant, or a key fitted on the square one way, the watch is wound 
up, but by turning it the reverse way; the piece of steel on which 
the stud of the second wheel is fixed moves concentrically with the 
first wheel, and the second wheel is lifted out of gear with the 
third wheel. The setting of the hands is effected by pushing the 
piece of steel the reverse way to that caused by the above-named 
} spring, by which means the second wheel is thrown out of gear 
with the third wheel and into gear with a wheel acting into the 
motion work, 

The engraving shows those parts of a watch which form the 
subject of the invention, The knob A at the pendant has on the 
end of its spindle a pinion, which gears into a wheel on the spindle 
B, which passes through the steel plate C. The latter has two 
arms, one of which carries the stud D on which works a pinion 2, 
gearing into a wheel 1 on the spindle B, and the other arm has a 
pin or projection, against which presses a spring E, with the view 
of keeping the wheel 2 in gear with the wheel 3 on the barrel 
arbour. A small knob F, by being pressed against the arm with 
the projection on the plate C, throws the pinion 2 out of gear with 
— 3 and into gear with the wheel 4, acting into the motion 
work, 
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THE arming press illustrated in the annexed engraving, and which 
supersedes hand labour by the use of steam, is the invention of 
Mr. Gough, of Kirby-street, Hatton Garden. It is of the rotary 
class, and as far as we can hear is already working satisfactorily 
in many places in London and elsewhere. 

This press is fitted in such a manner that it can be used for 
blind blocking, gold blocking, or for printing in ink and colours. 
The method of feeding is a very great advance upon the old 
system. The table A, following the action of a cam, is caused to 
work to and fro, the case to be blocked or printed is placed upon 
the table to ga’ while it is in its outward position, the motion of 
the press then draws the table inwards, which, at the end of the 
stroke, is caused to stop while {the case is blocked; it then 
returns the case to the attendant, the table being ready for 
successive feeding. This round of mechanical movements takes 

lace at the rate of 600 per hour, and in a vast number of instances 

e entire case—sides and back—can be worked at once, which, in 
the ordinary arming presses, could not by any possibility be ac- 
complished. 

The inking arrangements We in this press are also 
exceedingly simple. Ink used in cloth binding has necessitated 
somewhat special provisions, owing to its want of ease in working. 
For its thorough distribution Mr. Gough places it in a flat metal 
box B, with a perforated bottom, whi its in an aperture in the 
inverted tak table O, post of which is circular and caused to rise 
and fall with the engraved block. The plane of the block and 
table being the same, the rollers are free to from the table over 
the block, during its upward and down’ movement. There are 
three rollers: one, the feed roller, is caused to pass over the 

ted bottom of the ink box ; it then becomes speckled with 





ora’ 
ink, which it distributes over the circular table D, and the move- 
ment imparted to this portion by means of the spring catch E 
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GOUGHS PRINTING AND ARMING PRESS. 





nwedmnrtttilie 





=lFoot 


becoming locked in the vertical pins F F, causes it to be most 






TOP VIEW OF 
INKING TABLE 


effectually distributed. The circular portion moving the distance 
of one pin at each stroke. Mle 
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APPARATUS FOR VENTILATING AND FLUSHING SEWERS. ids TEs aciivn deur 
Correspondents. 


SEGTION THRO A-A SECTION THRO S-B , 














Mr. Hagnrison, of SchoFoundry, 
Liverpool, has patented a very 
simple and inexpensive valve for 


NAVAL ENGINEERS, 


Srr,—Stone-throwing is an exceedingly foolish amusement, 
even when it does wry BA. those who = Be in it. “* Union is 
” tells us, as a kind of justification of ‘Only an Engineer's” 

letter, that the “‘ chiefs are said to have begun the game.” This 
ready acquiescence in a “said” robs his otherwise judicious remarks 
of their apparent claims to impartiality. It is simply not true. I 
fail to perceive in my last any evidence of a desire to “ disparage” 
or to “ throw stones” at the junior engineers of the navy; on 











ing. It is combined with a flush- 
_ ing valve, which we shall describe 
first. In pipes the trunk of the 
valve is a — the exact 











diameter of pipe cut diago- 
nally on the against which the contrary, I felt that ‘‘ Only an Engineer's” letter was so cal- 
the valve (which is a simple flap) culated to engender a spirit of discord, that I considered it neces- 
fits and remains closed by its own sary to contradict its assertions, and repudiate its unwise and un- 
weight and the pressure of water patriotic threats. ‘Only an Engineer,” it is true, reiterates his 
when closed; attached to the unjust aspersions, but it is so obviously done under a sense of 
valve is a lifting chain, irritation, that I feel quite disposed to pass them by, and indeed, 
ainst the side of the manhole to tulate ~S me the improved tone of his last letter. I 
think he will, on er reflection, see reason for still greater mo- 


when the valve is up and not in 
use. With pipes up to l5in. the 
valve can be readily lifted with- 
out mechanical aid, but above 
that size a light portable wrought 
iron crab winch, which fits in the 
manhole cover, is provided, ca- 
le of lifting valves up to 2ft. 
iameter, and thus one apparatus 
does for a system of sewers, in- 
stead of having sluices worked 
cogwheels and screws in eac 
manhole. For sewers of large 


deration when speaking of his seniors, and also when putting for- 
ward the claims of his class. He still speaks of the juniors as the 
“* victims ” of the “‘ chiefs,” a thing neither true in itself nor wise 
to state if it were so; and he asserts that ‘‘ whenever the engi- 
neers have endeavoured to obtain any or in their posi- 
tion and vy “ they have been met with the “‘ stereotyped expres- 
sion of, if you don’t like it, leave it.” This, were it not 
untrue, would indeed be news to a very large number of chiefs 
who, like myself, have been for years working for the elevation of 
the class. I said he would have acted “‘a more manly, if not wiser, 
course” had he followed the example of ‘‘ Retired in Disgust,” 
a : 8 and I added the ‘‘ not wiser” from a knowledge of how greatly 
dimensions the difficulty of open- he exaggerates the grievances under which the c labours. He 
ing a large valve against an appears to have been peculiarly unfortunate, but the more unfor- 
enormous pressure is met in a a we tunate he has been the less just is it to take his experience as 
very simple and ingenious man- & ont tT /gs ] illustrative of the general treatment of engineers. 
ner. A cast iron cylinder as be- 4 And now for a word or two on the social question. ‘‘ Only 
fore, cast to the contour of the an Engineer,” instead of acknowledging the justice of my remarks, 
sewer, is built in the manhole, ' j gy) ind in two or three truisms, with which I, at any rate, am 
and against its face shuts a sluice- LL oy, GUY j 87 ZUBy, not disposed to quarrel. It is quite true that “the position of 
te on hinges. Within the Z v iby ym , rt PA A ry GGGY the engineers on board ship will depend in a great measure on the 
uice-gate is a smaller cylindrical a ————— —— treatment they receive from the chief,” but it is equally true that 
valve similar to that described for pipes. When the sewer | road detritus at the back of the charcoal basket, This disadvantage | it will depend in a still greater measure on their own personal 
requires flushing the gate is closed, and the pressure of water is obviated by putting the ventilating grating in the manhole cover | conduct. I have known, as I daresay he has, instances of failure, 
keeps it tight against the face, an india-rubber ring being fitted | itself, under which a light cast iron bucket or mud basket is fitted } even when both these conditions have been favourable, and his 
into the gate to give a little elasticity to the junction, the water | air-tight, while the current passes through the charcoal basket | experience has been asingular oneif he cannot call to mind too many 
accumulating in the sewer until itescapes by safety overflow pipes, | fixed in the side of the manhole, and entering the lengthened trunk | instances in which the exertions of a considerate chief, and the 
above which the water can never rise. The small cylindrical valve of the manhole cover by perforations in its side, and so out into the | most coe pew | conduct of a majority of the assistants, have been 
is situated close to the bottom of the sewer, and, being rapidly | open air through the grating inthecover. Themud basket rec2ivesall | neutralised and ruined by the escapades of one or two of their 
opened, gives a good and constant stream along the bottom of the | the detritus entering the grid from the roads, and as the manhole | number. With regard to the ‘perpetually penniless engineer,” 
sewer from the reservoir of water in the sewers behind. All | cannot be entered without removing the mud basket, it then, in | “‘ Only an Engineer” appears, from his admission of the correct- 
sewers can thus be flushed by their own waters, excepting in the | the regular order of inspection, gets ptied of its contents. Mr. | ness of the surmise of “‘ Union is Strength,” to be speaking 
case of terminal branches, in which it is advisable to insert a flush- | Harrison's improvements in sewer apparatus extends to gullies, feelingly, and in this matter I, too, can speak from experience, 
ing box, that they may be cleared in their upper 8, where | and nearly all the ironwork used by sanitary engineers, and among | Our experience, however, leads us to widely-different conclusions. 
there is little flow, by the town water. The inexpensive character them is the “‘ differential outlet pipe ” by which the surface-water | He seems to desire that the pay of engineers should be increased 
of these valves, and their freedom from machinery, enable an en- in subsidence tanks can be emptied to any level, preliminary to | to such an extentas to renderpecuniary difficulties impossible, while 
gineer to use them at more frequent intervals, and guarantees, | the cleaning out of the solid contents. Not the least advantage | I think the wiser course, not only for ‘superior officers,” but for 
with a little attention, perfectly sweet and clean sewers. | Mr. Harrison claims for his improved castings is their parative gi 3 th lves, would be to live within their means. This, I 
In the ventilating apparatus Mr. Harrison’s improvement is not | cheapness, the large flushing valves being about one-third the cost | presume, can hardly be construed into an assertion that an increase 
one of principle but of convenience and utility. In the ordinary | of the usual apparatus. We believe that Mr. Harrison has several | of pay is not required. Again, he seems to imagine that because 
apparatus the difficulty is the frequent choking up with mud and of these pone wa in use. some ‘“‘superior officers”—whom I presume he knows—have 
figured in certain courts, or gone through what are justly con- 
sidered very questionable processes, some palliation might be 
found for engineers following the same course. I, on the con- 


WILSON AND PEEBLE’S PATENT EQUILIBRIUM SLIDE VALVE. eS a ee ie cae ae 


dinate officers, on the plea of insufficient pay, are simply dis- 

















CERT ERAT REREID ee Se honourable, that is to say, the man who gets into difficulties, and 
Fic | evades, or attempts to evade, payment to the uttermost farthing, 
4 ~ be his means little or much, is dishonest. ‘‘Only an Engineer” 


rp take my word for it that a large expenditure for ~ purpose 
a of maintaining an imaginary ‘‘ position,” is money unwisely spent, 
H —— we VAN FACE OF VALVE for it is almost certain to iead to unpleasant consequences, while 
Z t G it is more than likely to fail in its object, and for the reasons I 

7; ZL stated, “that the consideration in which engineers shall be held 

SS¥----~-- is only one phase of a much larger social question. In this fact 

7 ee F NS 5 ~~ —- WK too, may be found the ‘“‘ reason why” so much ‘*‘depends on the 

j < . s TEA! MHAUST TEA treatment engineers receive from their chief.” With an assistant 
VA | . . surgeon all bad treatment on the part ofthis chief would result most 
y poctehiy in increased sympathy from all around him. Not so with 

















Y 
j engineers, How, in the face of a fact so patent as this, any 
Z - engineer could set himself the task of ing an open breach 
; between the two classes isto me anenigma. The lex tulionis is 
not the weapon a wise man would attempt to wield. 

SCALE OF FICS. 1 AND 2 “‘Onlyan Engineer” speaks of the alleged ‘* want of skill” on the 
yl. dick, sles WEE H artof many juniorsasa “ rock” “‘deartoallchiefs.” Well, let him 
Lees Cooons a chief, and if this “‘ rock ” doesnot prove to be unpleasantly 

FLC 2. “dear” to him, he will then be asfortunate as he apeny hitherto 

to have been the reverse. I quite agree with him that “ painting 

pipes and graniting shaft ages,” together with other tasks re- 
Seed to by “ Retired in Bisgust,” can scarcely be included in the 
“‘practical study” which any engineer requires. Still, one may be 
rmitted to doubt if the list as given by himself could wisely be 
eft to the “private time and means” of the engineers them- 
selves. While on this point I may perhaps be allowed to quote 
from a letter written by myself, and published by the “class” 
several years ago. I then said: ‘‘ There must be a great deal of 
dirty unpleasant work which might be quite as well done by a 
simple mechanic as by a trained and scientific officer. That the 
engineer should be capable of doing it is highly essential, but that 
he should be at all times compelled to do it himself is, I think, 
somewhat pare gg Ny the character whichthe “‘ service” wishes 
him to maintain. engineer's duty seems to me to be one 
rather of superintendence than of actual labour. Of course in 
times of em cy he will be willing to doit if need be, hence the 
necessity for his being capable. But, as a rule, under the ordinary 
circumstances of engine-room repairs the suggestion for maintaining | 
a iy of artificers is sound, and would, I doubt not, in the 

STEAM end be found both cheaper and more efficient.” But here, asin the 
case of ‘‘ messing,” the engi have opposed a very wise reform f 
(I wish Icould believetheop ition had ceased even now) under the 
mistaken impression that the reduction in their own numbers would 
undoubtedly follow, would be, insome way, detrimental to theirin- 
terests. Until some such reform does take << however, it is ob- 
vious that much orc “iting ad gone oo 
by the engineers. As to “ and graniting,” and “‘sewing 
J ont aye to conceive ibility 
be 
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machines and bedsteads,” I the — 
of a chief i ordering his assistants to do such work, and my 
py + such orders had been given would only 
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WE illustrate in the annexed engraving a very simple and pipe I never requires to be readjusted, whether the steam in equal on findi stants so devoid of moral courage as not to 


ious form of slide-valve, recently paten by Messrs. jiler rises or f: as the ion of steam below and above 
ers, i inci i i decline (respectfully, of course) to perform such unreasonable tasks. 
mn and Peebles, cogaem, Bev Festhchive, Tbe —) valve remains the same. The escape valve J is used merely as | “Pim Psluatly not wise to leave “edge tools” in the way of 


on which the valve is in a moment an indicator ; when the cock on pipe I is adj this valve is | ,, > : 
an engineer. We have first the valve proper A, then the shell B, | set at the blowing-off point, so that, should apes on the pi “Only on Rot: My — wed ioe AF ABR, 
cast in one piece with the valve proper ; C is the admission port | I, through accident or otherwise, be further opened, steam oo a Th te trac that “so bed workman finds 


A 


from boiler ; D and E, cylinder ports ; F, exhaust port ; G, space | immediately escape; should the cock on pipe I be accidentally _ . n 

within valve; HH, saan seco for balatcing valve; 1, admianion shut, the aide valv wil be te own indicator ar Spalt,” Se. bes Gp want of B fo Ghat ages Sek nna 
pe thereto ; J, escape valve ; Le e area ows the valve as intended for ordinary ; % : { 
of Gomew surface —— valve 2 greater than the lower by the 2, the valve with, an qungen oa ™ © xy tnodification fe ee tee nie ees were my py Sa ; 
area o! ports, the valve would wn from face of cylinder, | locomotives. It may be well t} add that Ath TA poet A toole vor with that thn cum which ‘ | 





but to prevent this steam is admitted through pipe I on to back | essential, and its employment is being ; a 
of valve. The of sheama ou to back of valve is regulated j8 coming into extensive ene, and is giving grent antiatostion. fancies is the cortain concomitant of © chieftainship ; F andneed 5 
cock on pipe 1, which pipe is's eames fovm the odmiocicn find is dificalt to distinguish botw en leur fo e 
into the port C ; so that, when steam is shut off my we Em ghd ge 28 : 
cylinder, it is at same time shut off from the back of the “the clher cluuply dbelines to do clther meso 


uired on the back of | IN Russia the telegraph is now chiefly worked by women, and 
the valve to keep it to its face, it is only necessary to turn on the the have proved so efficient that the Minister of the Interior has rod phe . Assumed ignorance may be overcome by 
laid before the Im Couneil a scheme for their further em- ° oF — i. to imply that the engi 


I 
vibrate it is shut down. Once this is found, the cock on | ployment in the pu 
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of the navy were prepared to be traitors ‘‘in the event of a war.” 
I am glad to hear it. Iwas not alone in thinking his language 
conveyed such a threat. I would express regret at having so 
misunderstood him, had he not repeated it (though in a milder 
form), and it is here where I think further reflection will convince 
him—and the ‘‘ we” for whom he speaks—that they are making a 
mistake. Warnings and threats of that description are only 
injurious to those who make them, and above all are they unneces- 
sary and injudicious at the present time. The Admiralty, so far 
as we can judge by their acts, are endeavouring to deal fairly by 
the class, and I say again that “‘time is a needful element.” If 
the “‘ hungry horse” ‘by kicking can compel the ‘‘grass to grow,” 
why kick away by all means. I admitted, frankly enough I think, 
that much more is needed before the claims of the engineers can 
be considered as settled ; but we have no right, because all that is 
required is not at once conceded, to charge the Admiralty with 
*‘playing a game,” or threaten them with ‘* consequences in the 
event of a war;” and it is because the subject is ‘one vitally 
affecting the interests of hundreds of officers,” that I do not desire 
to see it damaged by rash and intemperate advocacy. 

In conclusion, ‘‘ Only an Engineer” professes to fear lest your 
paper should be ‘‘ occupied with a useless if not injurious personal 
discussion.” This “fear” is perfectly groundless so far as I am 
concerned. I have said all I intend to say. I wrote before, not 
to ‘‘ throw stones,” as “* Union is Strength ” unfairly implied, but 
simply to protest against what I know to be rash and unjustifiable 
statements, seriously affecting the character of an entire class, and 
having done that I shall not care to reply further to the ill-dis- 
guised inuendos of your correspondent. J. H.E. 
THE “A, B, C.” PROCESS AT HASTINGS, 

Sir,—It was with considerable surprise I read your description 
of the above process in your issue of the 27th ult., after having 
risen from the perusal of the report of the Royal Commission on 
the Pollution of Rivers, very lately published. Of the two 
descriptions, which must be taken as so correct as to demand the 
belief of an ‘‘ outsider” like myself? Certainly one would find it 
a somewhat difficult matter to come to a satisfactory conclusion, 
and especially so after the report of what has just taken place in 
the town council of Leamington, as to the ‘‘ unbearable smells” 
coming fromthe sewage works, where this same “‘ A. B. C.” process 
is in operation. However this may be, it would go far to satisfy 
doubters like myself (a somewhat numerous body) if some one who 
is well “Sup” in this same “* A. B.C.” process would be kind enough 
to give us, in your columns, the detailed chemistry of the whole 


affair, from the sewage as it falls into the first tank to the time 
when it issues from the outfall sewer at low water mark, certainly 
not forgetting an analysis of the manure when it is “ready for the 
farmer’s use.’ Task this all the more readily after reading this in 


your description: ‘‘The solid manure is then removed to the 
acidifying chamber, where it is sprinkled with sulphuric acid, the 
object being to entirely fix the ammonia, and preventing its escape 
until absorbed by the roots of the plants. The gases which are 
generated at the moment of this mixture are conducted by a flue 


to the boiler furnaces, and there harmlessly consumed.” This 
sounds to me as somewhat curious chemistry, but I shall wait for 
the explanation. J. 


Hanley, 14th June, 1870, 





HANCOCK’S SCREW PROPELLER. 

Sin,—In your note to the trial of Hancock’s propeller you say 
you “cannot endorse a statement so startling in the absence of 
further evidence as to the shape of the screw, &c., tried before 
Hancock’s was adopted.” Last year I tried screws with differen- 
tial pitch, blade narrow at the top and broad at the top, cut 
away on the leading edge, and increased on the trail. I at last 
adopted a true (not twin, as you have it in the report) screw 3ft. 
diameter and 5ft. Gin. pitch. The propeller was cast off a pattern 
made accurately in the form of a screw. The boss was Sin. long, 
and the blade 14in. broad at the top, with a little of the leading 
corner cut off. With this propeller I got the best results, namely, 
four miles an hour. With one of the propellers having differential 
pitch, boiler pressure at 60 lb., engines making 180 revolutions per 
minute, I got the great speed of 14 milesan hour! The Brenda had 
become notoriously the slowest boat on these waters. Last summer 
we had been an hour to an hour and a-half putting round when it 
was blowing fresh. During the trial on Monday, 31st of May, 
when it was blowing a strong gale from the south-west, we put 
about in 1 min. 35 sec. The increase of speed in the Brenda 
has not been obtained at the cost of fuel, but with a decided 
saving, nor was the trial limited to the two days mentioned in the 
report ; but was continued for five days, both on the measured 
mile and with the patent log. The screw taken eff and the Han 
cock propeller, which we broke (by coming foul of floating timber), 
both stand in my office, and I will be happy to show them to any 
person passing this way. Since putting on Hancock’s propeller, 
the Brenda is as well known as the fastest as she was formerly 
as the slowest boat on these waters. Nor was the trial private, 
but was watched by many about Belfast interested in screw- 
propulsion. WILLIAM Scorr. 

Plough-building-chambers, Belfast, 

14th June, 1870 

P.S.—The Brenda has been fitted with a new Hancock’s 
propeller, and is on a cruise in the Highland lochs, where the 
speed obtained on the trial has been maintained.—W. S. 

[Mr. Scott's letter has been overlooked ; we owe him an apology 
for the delay which has occurred in its publication.—Eb. ] 


Sir,—Permit me to say, through the medium of your paper, that 
it is my opinion that all who have their names appended as inven- 
tors of improvements in screw propellers, ought, in justice to the 
result of their improved screw propellers, to call on Mr. Hancock 
to give the names and descriptions of all the propellers which he 
tells the readers of THE ENGINEER of the 10th June ult. were 
tried on the steam yacht Brenda, and which proved failures under 
the superior powers of the Hancock propeller. I for one, whose 
improved patented propeller has stood the Admiralty test on three 
of H.M. ships, the last of the three being the Druid, 2 corvette of 
1250 tons, 350-H.P., and which proved its superiority over the 
screw propellers as used in the navy, namely, with regard to 
increased speed, with full backing power, with the long desired 
improvement of no vibration, and with the important saving of 
103-H.P., call on Mr. Hancock to say if he has beaten the Lowe- 
Vansittart propeller, which produced, without a shadow of doubt, 
the foregoing improvements, and which have given every satisfac- 
tion to the Lords of the Admiralty, | HENRIETTA-VANSITTART. 

4, Maid-of-Honour-row, Richmond, 

June 13th, 1870. 





STEAM ON COMMON ROADS. 


Sir,—In your article on ‘“‘ Steam on Common Roads” of the 
17th inst. you appear to abandon your oft-repeated argument that 
traction engines to be successful must be produced of the loco- 
motive type, and adapted to the roads of the present day. You 
now state our roads must be metamorphosed in order to make 
steam propulsion upon them successful, so that all improvements 
in the machines must he discouraged, and, as far as they are con- 
cerned, the ‘‘rest and be thankful” policy adopted, without 
waiting to be satisfied if the suecess of Mr. Thompson’s application 
of india-rubber is of a permanent character. Your charging the 
roads as the great impediment reminds one of the person whose 
attempts to swim proved unfruitful, and he in consequence blamed 
the water. 

That engines of the ordinary make do not succeed on account 
of the roads is correct; but as the latter are as good as they are 
likely to be in these non-coaching days, it is desirable to invent an 
improvement in the engines which will give a good result, while at 





the same time a barrel-shaped road, either wide or narrow, can be 
maintained to suit the ordinary traffic. It is certain no engines 
except Mr. Thompson’s can advantageously work on a well-made 
narrow road, ‘Their success on our at present indifferent 
highways is quite as practicable as on a barrel-shaped road, 
except ape be Bog ee a . — peelthy state, in which 
case only one- bearing of wheel co guaranteed. 

' I think it is evident the application of apr surface 
on the tire of a traction engine wheel is absolutel h sqgaaes | 
by which a bad road from one well’ made would 
not be the means of bringing the train to a standstill. If 
this theory is correct, Mr. mpzon’s tires gertainly provide 
the desideratum. The question then arises—Do they’ wear? 
(which is the case, judging from the introduction of ste if 8). 
Ifso, the principle should not be condemned, but a ¢ nt 
mode of application be found. Without prejudice to the plates, 
we will suppose the periphery of a cast iron wheel 12in. wide be 
provided with three rings of wrought shoes 4in. square, inside 
of each having a pin, square or turned, to pass through a well- 
shaped hole in tire of wheel, secured by a nut inside; place an 
india-rubber washer between the cast iron of wheel and the shoe ; 
allow the transverse joints of same to be slightly one in advance 


.of the other, and the bosses inside wheel, which receive the pins, 


to be deep. Here we have a metal surface which will adapt 
itself to one uneven, and, sccording to the state of the roads to be 
travelled upon, so could the thickness of the rubber be propor- 
tioned, 

Tramroads may ev lly carry locomotives, but the rails must 
be level with the ground, and this is an objection, as all the heavy 
cart traffic would naturally choose the smooth surface; then only 
stone pitching, asphalt, or continual steam-rolling would prevent 
wear caused by horses’ feet, But this is not the matter at issue. 
Are we, as you say, to have roads for the engines, or vice versd ? 
If the former, what principle would you adopt to provide a good 
surface, and, at the same time, one which will maintain itself dry, 
and be useful to the public? If your mode gives success, then all 
our roads must be treated alike, and the next consideration is, 
where is the money to come from? Should your project be im- 
practicable, and ingenuity cannot be effected to produce a genuine 
improvement in the traction en ine, then we must wrap ourselves 
in the mantle of serenitude, and allow prejudice and ignorance in 
this direction to reign supreme, and, in the mean time, deny the 
inhabitants of our rural districts those privileges which they have 
arigh to demand. WIiLtiaM B, Woop. 

Staplemead Mills, Frome, 28th June, 1870. 





BOILER REPAIRING, 


Srr,—In your issue of 17th June last I find a paragraph under 
your usual heading of “‘The Iron, Coal, and General Trades of 
Birmingham, &c.,” having reference to boiler explosions in 
general, asserting that not a few proprietors of boilers seem 
determined to force on Government interference in the working of 
this class of machinery, and referring especially to the recent ex- 
plosion at the Victoria Ironworks, near Westbromwich, being at- 
tributable to over patching and defective repairing. This I have 
reason to believe is the cause of a majority of boiler explosions, 
occasioned not so much by incompetency of the men who under- 
take the work, as a determination of the owners to have their own 
way of doing it, alleging, as a reason for doing so, that it is un- 
necessary to do more, or that the works cannot stop to have more 
done ; it must be patched just sufficiently to carry on with until 
next holiday, when it shall be thoroughly done, thereby throwing 
discredit, in the event of an accident, upon the boiler maker, and 
place him under the ban of knowing extremely little about his busi- 
ness, or altogether incompetent to declare when such apparatus 
is in a safe working condition. Further, he is also charged with 
being altogether too prone to patching. I assure you, Sir, your re- 
remarks should be rather in condemnation of the employers than 
employed. I may say that I have been engaged in the boiler 
trade as journeyman, foreman, and manufacturer, during thirty 
years, the last fourteen as a manufacturer, and my experience is 
that as a rule we are not consulted when sent for to do repairs, 
but ordered by the foreman, manager, or proprietor, to do certain 
work to the boiler. This sometimes arises from the dictation of 
the engine man, and sometimes from an assumed superior know- 
ledge of the work by the person employing a boiler maker. 
Should he venture an opinion or remark, the reply is it is not in 
a bad condition, it is not much to do, or it is no worse now than it 
has been for some time past, but it leaks a little, and a few new 
rivets with a bit of caulking will do, or sometimes a sma!] plate is 
ordered to be put in when it should be a general and thorough re- 
pair. Last week I was engaged at an ironworks near here in 
repairing a Cornish boiler, which is very much pitted on the in- 
side, and ventured to cut out a part of a plate which was very 
much affected. When the manager saw it he became very much 
enraged, and swore that it was unnecessary to do so, though it 
was not 3-16ths of an inch thick on a surface of several inches, 
and many such places in a plate of about three feet square. The 


| adjoining plate was in the same condition also, but it must not be 


removed, though the boiler is working at a pressure of 50 1b. per 
square inch, His argument against its removal was that it was 
stronger there than any riveted joint in the boiler, and at the 
same time he assured me that I should not have another job 
there ; he would show me who was master. 

Now, Mr. Editor, I beg to say I think nothing short of Govern- 
ment interference will reduce the risk which life and property are 
subjected to where such boilers are at work ; and as the demand 
for steam is daily increasing, boilers are subjected to more work 
than was intended when made, to meet emergencies or a continued 
pressure ; these boilers are not strengthened, but made to bear all 
they can without ascertaining from a competent man if they are 
equal to it, Therefore I trust the day is not far distant when the 
Government will see it to be a duty to appoint an inspector, and 
subject all boilers to an official inspection periodically. Then the 
boiler makers may be freed from the stigma of incompetency. 

Masbro Boiler Works, Rotherham, ROBERT JENKINS. 

June 23rd, 1870. 





WHO INVENTED THE LINK MOTION ? 


Srr,—The weakness of the case which Mr. Burgh has so 
strongly put forward is now sufficiently apparent, though he 
may still set up his own opinion, derived from Mr. Howe’s state- 
ments, in opposition to the assertions of those who were to some 
extent personally mixed up in the question which arose at, or 
shortly after, the time referred to, and he does not strengthen his 
case by the lines with which he introduces and winds up Mr. 
Howe’s letter. We now know that Mr. Burgh knows nothing of 
the facts of the case more than he has been told, and this comes 
with some force when what I was told scon after the date given is 
sneered at, and personal remarks are addressed to me for my oppo- 
sition to his views. The value of Mr. Burgh’s remarks may be 
fairly estimated by the withdrawal of the claim of Mr. Howe 
being the actual originator of the link motion, and to the gracious 
gift to the world of Williams’ invention. 

The word inventor means ‘‘one who produces something new, 
or a deviser of something not known before ;” so if Mr. Burgh be- 
lievs that Mr. Howe’s plan, if it were his, made after seeing Mr. 
Williams’ drawing, entitles him to the credit of the invention, he 
isfarmorecredulous than he should be, and his advertisementstill 
bears the word inventor, and is therefore wrong by the wordin 
of the pamphlet ; and, by Mr. Howe’s own acknowledgement, Fig. 
can only be regarded as working out the idea given in Fig. ZG 
and is so stated by Mr. D. K. Clark in “‘ Railway Machinery.” 

If Mr. Howe is in possession of any vouchers as to his being the 
inventor or inator of the link motion it is now time for them 
to be publish Mr. Burgh’s assertions are unsupported by any 
evidence beyond Mr. Howe's owndeclarations, and are met by the 
written statements of Mr. Thomas Hay, and “M.I.0.E.,” be- 


See ee 


sides the confirmation of my own recollections by “‘ Tyneside,” 
and the verbal statements of many others. 

The statement of Mr. Williams was that he had employed Mr. 
Howe to make the model for him, and that he was put off from 
time to time by Mr. Howe, who showed him parts of the model, 
but said that he could not find time to finish it. This continued 
until the other model was given in to Mr. Hutchinson. We have 

ow the information that Mr. Howe had the use of Robert 

ilson’s pattern loft to work in, and was working at the model 

ere. I know that he did work there, as I have been there with 
Mr. Howe, and though he may forget that he made two drawing- 
boards and one square for me, I do not; and I can assure him 
that they were paid for, though his memory seems at fault on this 
as on other points. Now, seeing that Mr. Burgh derived his 
information from Mr. Howe, and is the advocate of his claims, it 
will be readily perceived that Mr. Howe is the party most inte- 
rested in the question, and that any statement should be carefully 
weighed with the evidence to the contrary. 

When I entered the factory there had existed a feud on the 
subject for some time, and I soon heard both sides of the question, 
so it will be readily understood that, though “only a boy,” such 
early recollections are strong, and I well remember being the 
medium, as junior in the drawing office, of many communications 
to Mr. Howe, as those with me, or some of them, did not notice 
Mr. Howe, and he felt it; hence his remarks to me, as stated by 
me, which are strictly true, whether denied or not. 

There was sufficient reason why Williams should have employed 
Mr. Howe to make the model ; he was advised to do so, he had no 
shop nor lathe, while Mr. Howe had both at his disposal. 

if I did suggest that Mr. Howe derived his inspiration for the 
three-cylinder engine from one or more of the gentlemen appren- 
tices, I do not see that it was damaging to his character if he does 
not regard the adoption of the former idea as being such ; and he 
well knows that the facts about that are well known to me. I 
may here say that during the twenty-six years and a-half that I 
have known Mr. Howe, I never heard anything against him be- 
yond the “invention kleptomania” to which I referred. 

Mr. Howe might have been making a model of Dodds’ wedge 
motion, but it would be from a drawing supplied to him, and 
proves nothing as to his being in a position to understand the 
link motion any more than the interesting statement about the 
model of 1858 at the Vulcan Foundry. Perhaps Mr. Charles 
Tayleur could tell something about the real invention of the link 
motion. Iam willing to accept Mr. Howe’s explanation of his 
idea of the working of the link as altering the travel of the slide, 
and would point out that he entirely omits the important change 
effected by bringing the opposite eccentric to give motion to the 
slide at the same time as the other. I saw Mr. Howe early in 
April, as he says, but had not then read Mr. Burgh’s history nor 
seen his advertisement. 

I have stated what was reported and believed at the time and 
was not denied; the same is still current, anc ‘“‘ Tyneside” correctly 
describes the feeling on the subject here now. ‘The contradiction 
of Mr. Howe’s claim since the death of most of those who were 
cognisant of the facts will be difficult to prove ; but the onus 
of proof lies on Mr. Howe and Mr. Burgh, the plaintiffs in the 
action for a testimonial, and therefore until a clear case is made 
out on their side I need not be called upon to prove a contrary 


case. 

I shall be perfectly satisfied to leave to Mr. R. J. Coke the 
decision of the case if it is desired ; but no one can take a different 
view of it from what I have advocated since the admissions made, 
and the evidence offered by others to the truth of my assertions. 
If proved to be wrong I will freely admit being so. 

WILLIAM WALLER. 

34, Grey-street, Newcastle-on-Tyne, June 27th, 1870. 








ENGINES OF H.M.S. DRUID. 


THE englnes of the Druid ironclad ship of war, which are 
illustrated on page 8, were constructed by Messrs. Maudslay, 
Sons, and Field, engineers, London, and therefore it is un- 
necessary for us to say anything in praise of their exquisite 
finish. The cylinders are two in number, each being 67in. 
in diameter, and the stroke of the pistons 2ft. 9in. The screw 
is 15ft. in diameter, with a pitch variable from 13ft. Gin. 
to 17ft. 6in. The diameter of the crank shaft is 12\in., and 
that of the air pumps l6in. The surface condensers are fitted with 
4500 copperjtubes, each 6ft. Gin. in length, and gin. inside diameter; 
the circulating pumps are 103in. in diameter, and work admirably. 
There are four boilers, each 14ft. Gin. in length and 10ft. high ; 
sixteen furnaces 5ft. 6in. long by 3ft. wide respectively, making a 
total area of 262 square feet of grate, and 1280 brass tubes, 2}in. 
diameter, each 6ft. in length, giving a total area of heating surface 
of about 7000 square feet. Superheating apparatus is fitted in 
the uptakes with flattened tubes, on the principle now familiar te 
our readers as that introduced into practice by the late Mr. Field. 
The total superheating surface is 700 square feet. 

The singlé chimney is oval in form, its greatest diameter being 
8ft., and its smaller diameter 4ft. 10in. 

The official trial of these engines took place in November of last 
year, and we reproduce the result, which was as follows :— 
Draught forward, 12ft. 9in.; draught aft, 16ft. 4in., full power; mean 
depth, 14ft. 6hin.; screw set at 15ft. pitch. Revolutions per 
minute, 96°8; mean pressure, 20°866 lb.; vacuum, 274; speed 
attained, 12°986 knots. Last mile—revolutions, 97°23; mean 
pressure, 23°35 lb. ; indicated power of 2666 horses, equal to 7°6 
times nominal power. At half-power the number of revolutions 
per minute was 76°76; mean pressure, 12°362 lb. ; speed attained, 
11°229 knots; indicated power, 1129 horses. 





THE CHANNEL TUNNEL.—We are informed that Captain Richards, 
R.N., the talented chief of the Hydrographic Department of the 
Admiralty, is engaged, in H.M.S. Lightning, on a survey of a 
trial-line for a submarine tunnel across the Straits of Dover. It 
would be a great thing if the two Governments would improve the 
opportunity and connect their respective triangulations, so that a 
really good map of the Channel might be possible. 

Works AT CHERBOURG AND THE CHANNEL ISLANDS.—At Cher- 
bourg there are no works of any importance. The dockyard wears 
a very peaceful and quiet appearance. The slopes of the big bank 
of stones (enrochement) forming the foundation of the break- 
water are still shifting, and it is necessary to add constantly fresh 
stones to the mass. This work is still going on, nearly in the same 
manner as in 1830, when the work of construction was resumed. 
The same work is being proceeded with round the base of the 
Chavagnac Fort, the masonry of which is also in progress. There 
are now three gaps in the northern arm of the Alderney break- 
water ; one, in the face of the foundation bank, near the bend ; 
and two bigger ones, extending right through, and some 20ft. in 
width, near the head of the breakwater. The harbour enclosed is 
convenient enough for vessels of moderate size, but it would be 
imprudent to attempt to steer any really large ship into the bight. 
There is an incline, or slipway,: built alongside the breakwater, 
and facing the sea. This work lashes up the surf, and renders 
the range of vessels moored in the harbour very troublesome. A 
similar blunder has been committed at Jersey (St. Helier har- 
bour). Between the old and new piers of Alderney, rocks show 
their ugly heads a foot or two above the level of low water neaps, 
Altogether this uncanny hole does not deserye the name of har- 
bour of refuge. At Jersey the port of St. Helier is just in the 
same state as in 1866, when the statesmen of the island announced 
their intention of spending several hundred thousand pounds on 
extensions. The railway from St. Helier to St. Aubin, about 2} miles 

, is in progress. Surely this will be a cheap line, for the soil 
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is ost a dead level, and there is plenty of excellent 
other materials being cheap enough. 
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RAILWAY MATTERS, ~ 


Ir is expected that the Grand Trunk and Passumpsic River 
Road will be connected at Newport by the first of July. 

Tue Portland and Rochester United States Company have 
contracted with Portland Rolling Mills for iron rails for track 
between Alfred and Springvale. 

THE European and North American Railway Company have 
located a branch from Orono to U; Stillwater. It is pro 
to have it completed in a few mon' 

THE Great Western Railway of Canada haye issued the par- 
ticulars of the-loop line of 146 miles from Glencoe to Buffalo, the 
construction of which is to be recommended to be authorised at 
the special meeting summoned for Wednesday next, 


THE bridge over the Sutlej, on the Delhi line, will be about a | 
mile and a quarter in length, and by the latent advices the last 
girder has just been erected, and it is hoped that the whole of | 
the works on the line will be completed before the end of the 
year. 

A SUGGESTION has been made that railway companies should sell 
stamps to serve instead of tickets on their lines; such stamps to be 
sold everywhere, and to save crowding and loss of time at the 
stations. They might be marked with a date by the guard or ticket 
collector. 

THE report of the Buenos Ayres Great Southern Railway recom- 
mends an immediate extension to Azul, and eventually to Tandil, 
a distance of about seven miles. The work can be executed 
for about £4000 per mile, and the creation of £700,000 of capital is 
proposed for the purpose, of which £160,000 will be first issued. 


THE laying of the iron on the Belfast and Moosehead Lake began 
on the 4 inst. with appropriate ceremonies. The first spike was | 
driven by Mrs. Milliken, wife of one of the directors. It is pro- 
posed to have the cars running in about three months, and the de- | 
pots are nearly completed. The road is leased to the Maine Gentral. | 





THE directors of the Mexican Company state in their report that 
Mr. Buchanan, their chief engineer, being now in this country, is | 
carefully considering the advanteges of Mr. Fairlie’s system of 
engines with a view of determining how far its application may be 


pleted. 

THE Knoxand Lincoln Company are to have their track laid from 
Bath to Damariscotta, and cars running next autumn. A large, 
substantial and powerful steamer is being built at Bath for their 
road, to ferry freight and passengers across the Kennebec river at | 
Bath. There are to be seven trestle bridges from Bath to Rock- 
aos. At Wiscasset there are 66, 500it. of piling in 4000 piles, for | 

ridges. 





WE are informed that a Manchester firm have received an order 
for some locomotives for a branch railway which is being con- 
structed from the Yeletez and Orel line to Liwny. The locomotives 
will be on the Fairlie system with twelve wheels. An English 
firm will also supply the rails required for the branch, but the 
carriages and trucks are to be made at Brussels.—Manchester 
Examiner. 


AN express train on the Alleghany Valley Railroad, running at 
the rate of forty miles an hour, was lately brought up all standing 
against an obstruction on the track, consisting of rocks and soil, 
the result of a landslide. This train was fitted with Miller’s plat- 
forms, buffers, and couplers. Notwithstanding the fearful velo- 
city of the train no lives were lost, as the cars did not telescope, 
as ordinary fastened cars would have done under the same circum- 
stances. 

A NEW method of warming “first-class carriages in express 
trains has been adopted in Bavaria. A special van is attached to 
the train, and contains a powerful “ calorifere,” and the heated 
air is conveyed to all the carriages of the train by means of india- 
rubber tubes. The experiment with first-class carriages is re- 
ported upon so favourably that the authorities have determined 
to apply it to all the carriages on the Bavarian lines, and it is ex- 
pected that it will soon be adopted on all the German railways. 

THREE actions against railway companies for damages were tried | 
on Saturday. 
sixty-four years of age, who had been seriously injured while 
travelling upon the London and South-Western line ; and in the 
Bail Court a verdict for £600 was given against the Manchester, 
Sheffield, and Lincolnshire Company. In the Queen’s Bench the 
South-Eastern Company was sued for compensation by a barrister 
named Bilton, but the jury found for the company. 

WE learn from the ‘* Lifeboat” the quarterly journal of that 
truly English and excellent institution, the Koyal National Lifeboat 
Association, that their lifeboats during 1869 saved thirty-three 
vessels and 871 lives, and the shore boats’ besides saved 360 lives. 
The society distributed pecuniary rewards for saving lives during 
the year to the amount of £2705, besides fourteen silver medals, 
and twenty-four votes of thanks on vellum and parchment. We 
join in the universal sympathy felt with the proceedings and objects 
of the institution. 

A sHorT time agoa station-master suddenly discovered that a 
violent storm had damaged a portion of the Orleans line over which 
anexpress train was about to pass. The only means he had of 
stopping the train was to telegraph to the next station, but the 
telegraph clerks had left, and no one could be found at first to 
meddle with the instrument with lightning flashing aboutin every 
direction. At last a pointsman volunteered, but had hardly got 
to the end of the message when he was knocked down by the 
lightning; he lost the use of his right arm, but the express was 
saved. The company offered the poor fellow £20! and he had to 
prosecute to get £120, which is supposed to represent the value of 
an express with passengers. 

AccorDING to the Correspondance of Berlin there is reason to 
believe that the period for ing the execution of the works 
of the St, Gothard line is not very distant. The Federal law re- 
lating to the subvention to be ted in aid of the line having 
been promulgated on May 31st, the North German Confederation, 
Italy, and Switzerland, signed on June 20th a convention, by the 
terms of which the first-named power undertakes to join, to the 
extent and within the conditions imposed by the Federal law, in 
the treaty signed on October 15th, 1869, between Italy and Switzer- 
land for the St. Gothard Railway. An article of this convention, 
extends to January Ist, 1871, the period originally fixed for obtain- 
ing the further subventions which are required. 


Ow1nc to the success of the t+ Honduras loan of £2,500,000, 
raised for the completion of the H nduras Interoceanic Railway, 
the Honduras minister gave a banquet at the Star and Garter 
Hotel, Richmond, on Saturday last. It was staied that this great 
work is rapidly approaching completion, and before long the loco- 
motive will complete the communication between the Atlantic 
and Pacific Oceans, bri thousands of miles nearer to 
Western America, Chi J In 1853 Mr. Ranier under- 
took to make a practical use of the pass in the Cordilleras, organ- 
ised a small corps of engineers, made preliminary survey of 
this transverse y, and after considerable difficulty a thoreng 
survey of the proposed railway was effected, and afterwards verified 
by a detachment of Engineers, under Colonel Stanton. The 
British Government entered into a treaty with Honduras guaran- 
teeing the an of the projected road, which guarantee 
was likewise assured by and the United States. The road 
lay in abeyangé until 


when, under the auspices of 
Messrs. Gutierrez and Herran, ters respectively in England 
and France, it was revived, and a Go ent loan of £1,000,000 
raised to carry out the scheme, and first section of sixty miles 
in length will Se completed on the Ist of October next. The 
remaining two sections are now upder contract, and are to be 
completed and equipped in 1872. 











} a. 
desirable in the prosecution of the works remaining to be com- | any other purpose than those indicated above. 


In the Common Pleas £500 was awarded to a lady | 


NOTES AND MEMORANDA. 
Dvurine the month of April the Mont Cenis tunnel advanced 


70 metres, 30c. on the Bapdonnéche side, and 52m. 45c. on the 
—— Tg On the Ist May there remained to be pierced 


To Jean Fernel, first physician at the court of Henri II. of 
France, is due the earliest id ea of adopting a portion of the earth’s 
dimensions asa basis of a uniform system of weights and measures. 
In a work called ‘‘ Cosmotheoria,” published in 1528, he indicated 
the method of measuring an are of the meridian, and computed 
the distance between Paris and Amiens.in a direct line, but he 
died before his experiments were completed. 

Ir is not generally known that a few scraps of iron will prevent 
the bad odour from forming in water left to stand for days and 
weeks. The metal removes the free oxygen in the water, and thus 
prevents the oxidation of the organic matter that may be in the 
water. A better agent to employ for rendering river water sweet 
and healthy is chloride of iron. A yery small quantity suffices to 
throw down the organic marten, and thus to purify the water. 
There are few disinfectants so valuable as the chloride and the 
sulphate of iron. 

THE Journal of the Franklin Institute describes a new explosive 
compound which has been invented by Mr. Noble, the inventor of 
nitro-glycerine and dynamite, and which he calisdualine. It consists 
principally of nitrate of ammonia and very fine sawdust which has 
been acted an by nitro-sulphuri¢ acid. It is said not to be decom- 

by accidental contact with acids, and will not congeal or lose 
any of its properties during hot or gold weather. Its explosion 


| does not produce any noxious gases, and it will burn in the open 


air without exploding. 
SULPHO-CYANIDE of ammonium has been long used as a delicate 
test for iron, and to some extent in photography. It is now pro- 


j = to employ it to produce a sudden reduction of temperature. 


Vhen a considerable quautity of the salt is dissolved in water 
at 208 deg. Fah., the temperature sinks rapidly to 28 deg. Fah., 
showing a change of temperature of 180 deg. Fah. If this salt 
could be obtained in large quantities it would doubtless find a 
large consumption for artiticial freezing mixtures, At present its 
manufacture and application are limited, and it is hardly used for 


Dr. FRESENIUS calls attention to a fact, accidently discovered by 
him, that the carbonate of soda (neutra!), as met with in a crystal- 
lised state, and as manufactured at the alkali works, now often 
contains a very perceptible quantity of arseniate or arsenite of 
soda, undoubtedly due to the use of sulphuric acid for converting 
the common salt into sulphate of soda, which acid contains arsenic, 
derived from the pyrites, of which few are quite free from arsenic, 
and some of which contain that substance in considerable quantity. 
The tests applied for the detection of this arsenic were not the 
most delicate in use for this purpose; and the quantity found, 
though small, is sufficient to alfect the purity of preparations for 
medicinal and chemical use. 

Ir is estimated that in 1869 the French railway companies con- 
sumed 133,406 tons of iron rails, and 50,226 tons of steel rails, 
making a total of 183,631 tons. Foreign iron rails were also im- 
ported last year to the extent of 74 tons. The quantity of iron 
rails consumed in France during the ten years ending with 1869 
inclusive was as follows :—1860, 87,409 tons ; 1861, 153,405 tons ; 
1862, 247,883 tons ; 1865, 198,871 tons ; 1864, 163,220 tons ; 1865, 
151,973 tons ; 1866, 125,975 tons ; 1867, 140,621 tons ; 1868, 124,734 
tons ; and 1869, 133,480 tons. It will be seen that the consump- 
tion of iron rails—in consequence of the requirements of local or 
departmental railways—experienced a sensible increase last year 
in France, notwithstanding the increasing use which is being made 
of steel rails. 

AccorDING to the testimony of physicians bromide of sodium 
is more effective than the bromide of potassium, and hence a cheap 
way for its preparation has become desirable. M. Castelhaz 
prepares, in the first place, bromide of ammonium by causing 

romine to fall drop by drop into dilute but pure liquid am- 
monia contained in a series of Wolff's bottles. The liquids after 
saturation are evaporated in a cast iron retort, to which an earthen- 
ware receiver is fastened, to catch any of the volatile products 
that may goover. The bromide of ammonium thus obtained is 
converted into bromide of sodium by being wixed with pure car- 
bonate of soda, and the carbonate of ammonia produced by the re- 
action is expelled by heat. Perfectly pure and anhydrous bromide 
of sodium can be prepared in this way. 

WE learn from the Scientitic American that the great confusion 
that now obtains in the nomenclature of chemistry and in the 
construction of formule has led to the offer in Géttingen of a 
prize for a new and exact determination of the atomic weights of 
the metals of the earths, with indication of the limits of errors of 
the experiments made, and a review of the labours of other authors 
in this direction. The author of the thesis must discuss the 
question whether the hypotheses of Prout and Dumas are to be 
retained or rejected, and whether any differences in them can be 
explained on chemical or physical grounds. The first prize is of 
the value of £75, and the second of the value of £30, to be 
awarded on the 11th of March, 1873. Essays in German, French, 
English, or Latin, may be forwarded to Dr. Miiller at Git- 
tingen. 

Tue following interesting fact may be of no practical importance 
further than showing that the perceptions of the lowest animals 
seem to accord withour own. When a basin of water containing 
some of those active little animals, water-fleas, is surrounded with 
blackened paper, the animals sink into inactivity ; but when a 
strong beam of light is sent through a hole im the paper, they 

ing at once into activity and collect in the illuminated part of 
Ts peter. Further than this, if a spectrum be projected through 
a slit in the paper, the greater number of animals collect in that 
part of the water illumimated by the orange yellow rays, and the 
fewest in the line of the violet, which would seem to indicate that 
they too most readily perceive yellow light. 

In the “‘ Proceedings ” of the Asiatic Society of Bengal for June, 
1869, is a curious statement of the effect of an earthquake. In 
November, 1868, 9 shock was felt in the distaict of Murwut. The 
underground moisture at that season is commonly found 2ft. below 
the surface ; but it rose after the earthquake to about Gin. below 
the surface, not in one " only, but throughout all the light sandy 
tracts of the district. In consequence of this rise, “ numbers of 
villagers who, on account of the drought, had a time deserted 
their villages, returned, and, with those who had remained, at once 
commenced ploughing and sowing.” It is only right to mention 
that the occurrence of this phenomenon has been questioned ; but 
the deputy-commissioner reports it states that he was in 
Murwut shortly rwards, and satisfied himself of the truth The 
sandy soil exhibited its usual dry, parched appearance, but on 
scraping the surface a little the moisture was at once rendered ap- 
parent. 

Tue Registrar-General, {re 
that since March 17th the toi 
ljin. in 16 out of 86 days ; 


ing to the continued drought, states 
rainfall at Greenwich has only been 
rain has fallen on 70 out of the 86 
days. It is a satisfaction, ugh oftentimes a melancholy one, 
3 a standard of ; by which we can estimate our 
ent postion. As regards drought, that standard is supplied 
y the ng Ure driest of which we have any certain evidence 
on jot Ih there was a deficiency of rainfall on the entire 
ear of 7jins ; but the fall during the first five months of 1864 was 
in., whereas only 4‘$in. have been measured this year at Green- 
wich. Thus far, then, the present year com 
with the exceptionally dry year 1864. 
this year been conspicuous by their absence, and those of May 
equally so, Less than an inch of rain in those last two 
months, their average fall being at least 4in. May especially has 
been dry beyond precedent, its fall of half.an inch being an inch 
' and a half less than the fall in the corresponding month of 1864. 








pares unfavourably | 
The ‘* April showers ” have | 


MISCELLANEA. 


THE Australian diamond-mine company have up to this time 
obtained 759 diamonds, 

A NEw American expedition to the Arctic Seas is projected, and 
Congress has voted a subsidy for the purpose. 

A SERIES of experiments with bronze field guns commenced on 
Monday at Liége, and the Secretary of State for War has deputed 
Captain Majendie to attend them. 

We yogret to learn that Mr. F: ick Vizetelly was drowned - 
an early hour yesterday morning w! bathing at Margate. The 
body has a tecoreraa™ , 7 

A FRENCH peasant named Surin, who had never been out of his 
native village, has invented a machine for spinning hemp, by 
means of which a great saving of labour is accomplished. 

THE patent for printing photographs by a permanent process, 
known as the Woodbury type, has been purchased by Mr. Vin- 
cent Brooks, of Gate-atrect, Lincoln's-inn-Fields, on benalf of anew 
company. 

THe Board of Trade has authorised the abandonment of the 
South Wales and Great Western Direct Raliway, for which an Act 
was obtained in 1865. No part of the share capital had been sub- 
scribed. 

Tue adoption of a new coinage in Japan corresponds in time 
with the abandonment of dollar coinage ‘at H Kong, the 
machinery of our mint there having been sold to the Japanese 
Government. 

At the machinery exhibition of the Concour Regional Agricole 
and the Concours International held last week at Lille, Messrs. 
Aveling and Porter were awarded the large gold medal for their 
fifteen ton steam road roller. 

Tue North German Lloyd's have decided to establish a monthly 
line of steamers between Southampton and the West Indies. The 
steamers for this service are building on the Clyde, and the first 
departure from Southampton is to take place in Octobernext. ‘ 

Mr. Ayrton states that, as far as he can judge, the excavations 
for the foundations of the new Courts of Justice will be begun at 
so early a period that it will be impracticable to open a thorough- 
fare across the site, in lieu of those which have been closed, from 
Carey-street to the Strand. 

Ir has been observed that in the South of Spain, when the south 
wind blows linen spread out to bleach, instead of becoming white- 
attains a slightly yellow tinge, and this takes place also at Mont, 
pellier, Dr. Guyon, who has just written on the subject, attributes 
this effect to finely divided sand from the Sahara, carried along in 
the wind. 

Tuk Agricultural Society of France is at present debating the 
question whether woodpeckers should be included in the list of 
birds injurious to man or no, that is to say, whether they ever 
perforate sound trees. As yet no satisfactory evidence has been 
brought forward of the woodpecker attacking any but insect- 
haunted timber. 

A Russian Industrial Congress has expressed a wish that 
energetic measures should be adopted to encourage the production 
of rails in the basin of the Douets in the Oural, and at Dombrow, 
in the kingdom of Poland. Some locomotives of the Fairlie type 
have been ordered from Messrs. Sharp, Stewart, and Co., of Man- 
chester, for the Liwing branch of the Ycletz and Ore! Railway. 

Ir is stated that the company for cutting the Corinth Canal has 
finally been established, with a capital of 50,000,000 drachmas 
(£1,700,000), The promoters are assisted by a powerful French 
and Austrian combination, but the London Greeks have declined 
to participate. M. Piat has arrived to begin the preparatory 
work, and he will ask for the concession of a railway from Uorinth 
to join the Turkish lines. 

A FATAL accident occurred at the Port Mulgrave Mines on 
Tuesday afternoon. A miner named David Lethbridge having fired 
a blast, returned to see its effects, when suddenly about two tons 
of stone fell on him, crushing him so severely that he died imme- 
diately. He leaves a widow and five children. He had receutiy 
been appointed clerk at the parish church. 

Tue London and North-Western Railway Company, represented 
by Mr. Moon and several other directors and managers, visited 
Newport, Swansea, and Merthyr this week. They went over the 
Alexandra Dock works, and also paid a visit to the old dock, the 
Momouthshire Railway, and the various works at Merthyr and 
Swansea, and itis expected that a more intimate connection with 
the South Wales district will follow. 

Tue bell in the Westminster Palace clock tower being sadly 
cracked, it was feared it might some day break, and bring down 
with it the clock and weights—a mass of metal of some 40 tons, 
Such a weight falling from such a height would be dangerous to 
the tower itself; and Mr. Edward Barry recommended a bed of 
sand 10ft. deep to be placed so as to break any such fall. 
The Board of Works, however, decided to have a cushion of 
cocoa fibre, which, as it is placed over a flue, has already 
twice caught fire, and greatly endangered the Houses of 
Parliament. 

Tue two bills for utilising the sewage of the towns of Blackburn 
in Lancashire, with a population of 50,000, and of Reading in 
Berkshire, of 30,000, which have been introduced by the respective 
corporations, were on ‘uesday passed by committees of the House 
of Lords, ‘The bills empower the corporation to purchase large 
tracts of land on which to utilise the sewage by irrigacion, and were 
keenly opposed in the Commons as well as in the Lords. A very 
long string of witnesses appeared against them, but the evidence in 
favour of the disposal of sewage in the manner proposed was decmed 
conclusive. 

In their verdict on the Newark accident the jury say :—*‘ We 
believe that Major Kershaw Hurst and others came by their deaths 
by the accidental breaking of an axle belonging to the wagon No. 





1 








| 3238, belonging to the Manchester, Sheffield, and Lincolnshire 


Kailway Company. From the evidence given we believe that the 
luggage train was driven at too great a speed from Retford to the 
scene Of the accident. We are also of opinion that the fracture in 
the axle which caused it to break had been in existence some length 


| of time, and that the axle was not fit for use, and we think there 


should be some lint or maximum time of use. We are also of 
opinion that there should be some means devised for the period- 
ical testing of axles, the jury being of opinion that the present 
system is defective.” The above recommendations the jury desired 
might be forwarded to the Board of Trade. 

AN experiment was made on Friday last at the Easter-road 
Barracks by the Edinburgh Militia Aruilery, which is noteworthy 
as probably the first time that heavy guns of position have been 
handled with ease and rapidity without horses, bullocks, or 
elephants. By means of Thomson's road steamer two guns of 50 cwt. 
wefe moved at six miles an hour, and wheeled while moving 
at that rate in a space eight yards im breadth. They were placed 
in positions with a precision and rapidity that could scarcely be 
attained by any other means with guns of equal weight. This, it 
may be remarked, is the first time ‘that Thomson's road steamers 
has been actually applied to heavy artillery. — It is extremely 
probable that they wi ve eaaely Gnd in bubure military operations. 
We understand that a nu of these engines arebeing made for 
the British and Indian Gov. ts, and that they wili in future 
probably be in constant use b: Givilised armies. Friday's work 
will, therefore, be quoted in futugeas the commencement of anew 
and im. ication of steam to warlike purposes. We 
understand 5 Thoma has Offered the loan of engines to 
transport ‘i chat @ur regiment of Militia Artillery 
to pat Me wine fe fiance can be judged when we 
state that these vy guns could be brought into action, at Dal- 
keith, which is six milesdrom Edinburgh, within an hour and + half 
after the order was received fram urgh. —scotsman, 
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FOREIGN ACENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN,—Messrs. A. ASHER and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 


Diizr, Bookseller. 
ST. PETERSBURG.—M. B. M. Wourr, Bookseller. 





MADRID.—D. Josz ALco Editor and Proprietor of the 
“ Gaceta Industrial,” Preciades 49 y 51. J 
NEW YORK.—Wiimes and Rocers, 47, Wassau-street. 








CAUTION. 
Members of the “ Long Firm” are busy amongst Engineers, and the 
Publisher desires to put his advertising friends on their guard. He 
would advise them, when dealing with strangers, to have payment in 
advance, or at least to be very sure of the references. 


PUBLISHER'S NOTIOES., 


*," With this week's number of THE ENGINEER we issue as a 
Supplement No. XXXV. of our Portfolio of Working Drawings, 
representing No, 4 of Cornish Engine Series, Details of Pit 
Work, Crenver and Abraham Mine. Each number, as issued by 
the Publisher, will contain the vr Sapte and Subscribers are 
requested to notify the fact at our office should they not receive it. 
Next week will be published a double number of Tue ENGineer, 

containing the Index to the Twenty-ninth Volume, including a 

complete classified list of the patents issued during the past six 

months. Price of the double number, 1s. ; stamped, 1s. 2d. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the r ining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
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THE RAILWAY ACCIDENT AT NEWARK. 

Ir is, unfortunately, not uncommon that the term acci- 
dent is a misnomer when applied to railway disasters ; but 
this can scarcely be said to be the case with regard tothe late 
lamentable occurrence at Newark. The pri cause was 
evidently the breaking down of one of the wagons of the 

ssing and lu train, caused by the giving way of one 
of its axles. In the words of Captain Tyler, of the Board of 
Trade, who has given the best, account yet published of the 
accident, 


The leading axle of wagon No. 3238 bad been fractured close to 
the boss of the left (near) wheel, and that axle was found thirty- 
six yards on the south of the bridge, with the wheel attached to 
it, much bent, about seven yards on the east of the up line, under 
the wreck of one of the wagons. The wheel which had become 
detached from that axle was about twenty yards south of the 
axle, and clear of the wagons, but also on the east side of the up 
line. The trailing wheel and axle of the same wagon were found 
between the above broken axle and the detached wheel, j 1 
under the front of the leading wagon, off the rails, on the up line 
side. It would appear, under all the conditions of the case, that 
the leading axle of the wagon No. 3238 was the first to give way, 
that the marks on the sleepers north of the bridge were occa- 
sioned by the horn-plates of that wagon dropping outside of the 
rails of the up line, and by the broken axle falling between the 
rails of that line ; that the broken axle offering an obstruction to 
the trailing wheel and axle of the same wagon, these were swept 
from under the wagon, and thai these last wheels and axle, again 














g in the way of the wagons behind it, these latter were 





TO CORRESPONDENTS. 

*,* For the benefit of numerous correspondents, either anxious to 

- become naval engineers, or to learn how to calculate the power of 
compound engines, we beg to state that the former will find all the 
information they can require as regards naval engineers in our im- 
pression for August 23rd, 1867 ; while the latter will obtain full 
particulars in THE ENGINEER for March 11th, 1870. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*,° All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 


communications, 

Hi. J. (Sheffield).—A letter lies at our office for this correspondent. 

B. H. A.—So far as we are aware, there is at present no opening at the Cape 
Sor engineers, 

M. T. M.— You do not state the mean effective pressure of the steam, only to be 

btained from an indicator diag during the down stroke. 

D.—We have no doabt that the arrangement you describe will work very well. 
We pronounce no opinion, however, as to its novelty. What you say about 
bad boilers in no way surprises us. 

One tHaT Inquines.— We are unable to find anything new in your letter. 
When you have inquired a little further you will And that there is no mys- 
tery about any steam boiler explosion. 

C. J. R.—We confess we are at a loss to understand in what way any “‘ de- 
Sueccting truck” would have obviated the effects of the Newark collision ; and 
we therefore deem it unnecessary to publish your letter. 

W. R. (Waterloo Foundry).— We decline to recommend any particular form 
of boiler, All the best in use have been, and are, illustrated and described 
in our pages from time to time; and if you have read this journal atten- 
tively you can scarcely lack the knowledge required to enable you to pro- 
nounce a valuable opinion for yoursel/. 

Constant ER.—*‘ The most recent processes for preserving timber,” of 
which, old and new, there are a great number, would best be found by your 
searching through the specifications at your Free Library. Such a process, 
you say, “‘ lately tried with success in New York,” would almost certainly 
be patented here. The address of the publisher of the “‘ Annales du Genie” 
is 15, Quai Malaquais, Paris. 

Dirricutt.—It is not easy to answer your question without a drawing, and 
in a very few words. It must suffice to state that the load will vary as the 
inclination; in other words, the load will increase and diminish in the 
ratios existing between the horizontal distance of the pontoon from the 
shore, and the vertical distance from the land-suspended end of the 
bridge and the level of the deck of the pontoon. You will find a simple 
exposition of the composition und resolution of force in ** Civil Engineering,” 
by H. Law, published in Weale’s Series, which will explain the whole 
matter for you. 

8. E. 8.—The resistance to the motion of the plunger in your tank will de- 
pend not so much on the head of water and the area of plunger as on the 
velocity with which it is propelled. The following formula will enable you 
to caleulate the resistance by substituting the values :-— 


R=kpA aie 
in which k = 1°254 at the beginning of the stroke, and does not sensibly in- 
crease with it; g is the weight of the head in feet of the water above the 
centre of the plunger: A= area of the plunger ; v2 the velocity, with 
which it is moved forward ; and 2p = 2 X 32°2. 


CREOSOTING TIMBER. 
(To the Editor of The Engineer.) 
S1r,--Can any of your readers inform me in your next impression what 
is the cost of creosoting timber, if there is any work which treats of the 
process, and also the names of some makers of the apparatus? T. M F. 


STEAM,LAUNCHES AND THEIR ENGINEERS. 

the Bditor of The Engineer. 
to ask a few questions 
it that 











See of employment. —— ° 
DUCKHAM’S HYDROSTATIC WEIGHING MACHINE. 
(To the Editor of The Engineer.) 
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thrown off the line and forced into the position already described. 
And it was merely the result of this state of things that the 
engine of the excursion train, meeting with the wagons which 
partly obstructed the down line, was forced off the rails of that 
line, on the outside of the curve—that its side was grazed in 
passing, as were also the sides of the carriages, by the obstructing 
wagon, as that wagon became jammed against those near it ; that 
it struck the pier of the bridge with great violence, and its funnel 
indented the arch of the bridge deeply as it passed under it ; and 
that the engine, tender, and carriages finally ran forward, or fell 
into the positions which have already been noticed. 

There can be no doubt, therefore, that the first cause of the 
accident was the breakage of the axle. This is clear, and, 
as with the coroner’s jury, any inquiry resolves itself into 
an explanation of this sudden fracture. The wagon itself 
was not overladen ; its speed of twenty-three miles an hour 
not excessive, though its unusual amount very probably 
determined or accelerated the actual moment of complete 
fracture, from the increased jolting of the carriage and,its 
fatal axle. This wagon was delivered to the Manchester, 
Sheffield, and Lincolushire Company in 1852 by Mr. John 
Ashbury. It received various repaicvs at twenty-seven 
different dates up to December 31, 1869. It was then last 
sent out of the workshops, and it has been running ever 
since. It was immediately before the accident transferred 
to the Great Northern Railway Company at Doncaster ; 
and it was examined at that place, as well as at Retford, 
on its journey towards the scene of the accident, together 
with the other wagons in the train. The wagon examiners 
of those places, as well as the greasers, found all the wagons 
of the train with their axles cool, and apparently in good 
condition ; and neither their tapping of the wheels nor 
their examination could have well detected the flaw which 
has now been brought to light. 

In the boss of the wheel, this axle measured 37in. in 
diameter, 33in. in the middle, and 2% in the journal ; and 
it showed clearly an extensive flaw, which had, no doubt, 
grown by degrees during the running of the axle. The 
sound portion of the axle measured from 23in. to 3in. 
across the fractured section. - 

The real cause, then, of the accident, must have 
been the failure of the leading axle of the wagon No. 
3238, in consequence of a flaw which had grown in it in 
the course of years, and which no ordinary examination 
would have detected. The axle was of a size which would 
not now be constructed, those of modern construction for 
similar duty being made, say four-eighths of an inch larger, 
or about 44in. in diameter in the boss of the wheel. ‘he 
flaw, or rather crack, ran round the whole circumference 
of the axle; and there is every probability that the crack 
had been growing for years, and it is nearly certain that it 
existed Jast December, when the carriage was under repuirs. 
An initial flaw or crack in any axle, as in many other parts 
of machinery, evidently localises the stress at the part ; 
and the flaw thereby gradually increases in amount. 

Such being, there can be little doubt, the origin of 
the disaster, wenow come to the usualinquiriesasto the means 
actually adopted by the railway authorities for preventing 
the occurrence ; and whether, after their proved failure in 
this case, their practice could not be improved, A flaw in 
the wheel or tire can be detected by ringing, but, without 
the expensive and straining process of taking off the 
wheels, this can only be imperfectly done with the axle. 
We then come to the question whether, with the high pro- 


bability of the existence of the flaw while the carriage 
was being repaired, the fault could not have been detected 
in the workshop. But here, again, we are met with the 


difficulty that it would have been a to detect the 
flaw with the eye without taking the wheel off. If the 


crack could have been discovered by ocular inspection 


tested |-one might have blamed the non-recourse to a lens, A 


magnifying glass is used in some of the chain cable and 
anchor i sae army amen, Pater 4 in that 
at Liverpool, belonging to the Mersey and Harbour 
Board—for finding our minute yet dangerous cracks 
produced by the trials. Assuredly would a careful ocular 
examination of an axle be y aided in this way. But 
even Captain Tyler allo that the examiner could not 
have done ‘this, and he cgnsidered that every attempt to 
~~ name “so far as the eye or ear could detect,” was 
e. 

Our own opinion is that the ringing test—always, we 
allow, very quaminetes insufficiently carried out on the 
axle, i gg ey pee ——- 
to apportion. To propose to ical men use 
Mr, Gaxby's ingunioun plan of testing for fractures by 








magnetism would no doubt raise smiles of disdain ; though 
our belief is that it might be found useful if the engineers 
concerned could find time toemploy it. But it would be rather 
hard to expect that an over-worked locomotive superin- 
tendent should devote himself to its simple mysteries for 
the sake of finding out occasional flaws. ‘That a more or 
less complete registration of the age of such important 
details as axles would be desirable, there can be no doubt. 
Possibly troublesome to carry out, the value of such a re- 
gistration would increase with time. The mere age 
stamped on is of importance. We disagree, within certain 
limits, with Captain Tyler’s recommendations of heavier 
axles, preferring a good shape, free from sharp corners, 
with gradual curves, and a superior quality of metal, to the 
often factitious safety expected irom increased size and 
weight. 
COLLEGE FOR INDIAN CIVIL ENGINEERS, 


Tuis subject was briefly alluded to in Tue Evnoiveer 
of last week. Its importance, however, as affecting the 
profession generally, appears to demand from, us some fur- 
ther notice than a mere publication of the fact that a 
college is to be established in this country for the purpose 
of training civil engineers for the service of the Indian 
Government, The first direct intimation relative to the 
proposed change was received by us through the pages of the 
Friend of India of a few weeks back, wherein it was 
stated, “the long projected Engiueering College is at last 
to beorganised. Colonel Chesney, who will bethe first prin- 
cipal, on asalary of a thousand a year, leaves for India about 
the 16th (April) to commence his duties. We believe the 
site of the college has not yet been decided, and the other 
details will very likely be left to Colonel Chesney.” Hence- 
forward, then, the Indian Government will undertake the 
training of its owu civil engineers. Upon inquiry at the 
India-office we are informed that arrangements for the 
proposed college are not yet sufliciently matured to 
admit of their veing made public, but we presume that no 
unnecessary delay will occur in making known the details 
of the new scheme as soon as they are determined upon. 
It will be remembered that, whilst commenting upon the 
subject of Indian engineer appointments we have, upon 
more than one occasion, expressed our opinion as to the 
advisibility of Government undertaking the training of 
their own engineers. This course is, it appears, now 
about to be adopted, and we cannot but anticipate that it 
will be attended with satisfactory results, provided that 
due care be taken in the selection of professors, and that 
a thoroughly practical, as well as theoretical training, be 
included in the course of study prescribed. The latter 
will, of course, constitute the principal functions of the 
college itself, but the former can only be obtained on 
works in actual progress, and it will be necessary, there- 
fore, that the students should be directed to place them- 
selves under an engineer who may be in actual practice, as 
is required of them under the existing competitive system, 
after having completed the prescribed course of study in 
the college. Any attempt to impart practical knowledge 
at the college, by means of workshops, models, or perio- 
dical inspection ot works under construction, though useful 
in themselves, could but end in a complete failure ; but 
as the telegraph assistants for India are required to pass 
a certain time with a telegraph engineer, and officers for 
the Forest Department are sent to Scotland and the 
Continent to learn the art of forestry, so must the 
engipeering student pass a portion of his period of study 
in the actual construction of works, in order to render 
himself competent to practise in his profession with any 
success to himself, or satisfaction to his employers. 1t may 
be argued in favour of an exclusively theoretical course of 
study in this country that the practical part of the educa- 
tion of engineers for the Indian service may be carried out 
by employing them upon constructive works on their 
arrival in [ndia ; but anyone who knows that country, and 
who will bear in mind how many young engineers are often 
kept far up country in the performance of little more than 
surveyors’ work, will recognise at once the necessity that 
they should be preatineer educated in their profession 
before leaving this country. Supposing that the proposed 
college be brought into operation during the present year, 
it must be some time before it can turn out any engineers 
ready for India, and during the interval it is presumed 
that the existing, or some similar plan, wiil continue to be 
carried out for the purpose of keeping up the requisitestrength 
of the department. A curriculum of three years at least 
will be required, if hitherto untrained students only are 
to be admitted, and during that period the wants of India 
must continue to be supplied from other sources. If, how- 
ever, the existing open competition is to be forthwith 
abandoned, we do not see that any difficulty need arise to 
prevent the proposed college from being made immediately 
available for the purpose of supplying engineers for India; 
thus, presuming that a three years’ course will be adopted, 
the first and second years to be passed in theoretical 
training at the college, and the third year in practical 
training under an engineer in connection with the college, 
there appears no reason why three classes of students 
should not immediately be admitted, subject to certain 
conditions and qualifications which should be tested by 
a preliminary examination ; the first class, then, should 
be admitted as students with a view to i 
the entire course of training prescribed; the second 
class should be admitted upon higher qualifications, to 
pass one year only of theoretical study and one of 
practical; whilst the third class should be required only to 
pass the third year of practical training before being drafted 


off to India. No doubt candidates sufficiently qualified 
for the two latter classes of students might iy be pro- 
cured from amongst those who are now stud in the 
engineering classes of our public schools and co. ; and 


so, twelve months from the establishment of the college, it 
might begin to send out young engineers for service in the 
Indian Public Works Department. In the interests of the 
public, such a plan as we have above sketched would be 
very desirable, ially if the competitive examinations 
are not to be continued, since it wo’ ive a chance of ob- 
taining appointments to such as may 
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one or two years in preparing for the Indian service, and 
who, after having, perhaps, spent the greater part of the 
prescribed praia of three years with a view to qualifying 
themselves for some future competitive examination, might 
be justly entitled to consider upatves aggrieved if they 
were suddenly deprived of the opportunity to prove their 
qualifications by the suspension of the usual examinations 
without due notice having been previously published. The 
establishment of the proposed college upon its full scale, with 
three classes of students, at once, would also be to the advan- 
tage of the institution itself, as it might then be started with 
a full complement of professors and teachers and a larger 
number of students than could otherwise be entertained, 
which latter would conduce much to the probability of the 
college becoming self-supporting from its first commence- 
ment—a contingency highly to be desired in these days of 
chronic deficit. 


THE SEWAGE FARM AT NORWOOD. 


A Hasty visit to this place has convinced us that great im- 
provements have taken place in its management. The area of 
the farm has been much enlarged, several new fields having been 
levelled, trenched, and now subjected to sewage treatment. The 
new land, though treated with copious supplies of sewage, gives 
no offensive evidence of what is goingon. The portions that 
have for years been under sewaze treatment show great signs 
of improved condition. They exhibit none of the appearances 
of overdusing formerly present generally. The sewage is now 
applied to these old fields mostly in covered carriers, either con- 
sisting of ordinary drain pipes laid on the surface, or flat-topped 
pipes laid level with the surface. Apparently it is applied at: 
greater intervals, giving time for the complete absorption of the 
old supply before the new one is turned on. 

A new style of crop seems to have succeeded to the constantly 
repeated rye grass of other years. Very fine growths of potatoes 
and mangold now cover a good portion of the old fields, and 
greater promise of very large yield we have nowhere seen. 

Nowhere about the farm was there the slightest unpleasant 
odour or appearance at the date of our visit. Possibly the dry 
weather may have something to do with this, but at any rate the 
fact exists. There is nothing even to offend the eye, and the 
complaints so general a short time ago against the farm on ac- 
count of its influence on the health of the district seem to have 
subsided altogether. 

It must strike a visitor that the farm in its present state is a 
very excellent example of the good effects of sewage manuring. 
A considerable tract of poor land has under this treatment as- 
sumed the appearance of the highest productiveness, and, at the 
same time, with results rendering a walk through the estate 
agreeable. 

Here is a practical argument for sewage utilisation of the most 
telling character, as far as outward matters go. Of the monetary 
results of the system we are not in a position to say anything ; 
but we should think they must be satisfactory, and that a pubii- 
cation of the farm accounts would tend to promote the utilisa- 
tion of our town sewage. 








CORNISH PUMPING ENGINES. 
No. VII. 

In our former papers we have traced the march of improve- 
ment in the Cornish engine up to the year 1800, and we 
will now proceed to trace, in the same form, the subsequent 
progress which has been made. For much of the informa- 
tion we are indebted to Mr. Taylor’s “ Record of Mining.” 
1810.—Woolf returned to Cornwall and introduced his engine 

working high-pressure steam in a small cylinder, and 
expanding into a larger one ; Captain Richard Trevithick 
also invented the simple high-pressure engine working 
without condensation, No immediate improvement inthe 
duty seems, however, to have followed. 

1811.—The first monthly report appeared of the duty of three 
engines at work at Wheal Alfred Mine, where Captain J. 
Davey was engineer. 

The great improvements indicated by the rapid increase 
of duty in the period to which we shall now refer have 
resulted mainly from the use of high-pressure steam worked 
expansively, and the introduction of ‘l'revithick’s Cornish 
boiler, 

1813, —The first year in which the duty papers appeared in their 
present form; the number of engines reported was 24, 
of which the average duty was 19,456,000. In the early 
part of the year the best duty was about 26 millions by 
Captain Trevithick at Wheal Piosper, Captain John Davey 

’ at Wheal Alfred, and Messrs. Jeffree and Gribble at 
Stray Park. Towards the close of the year Davey first 
attained 27 millions, then Jeffery and Gribble 28 millions. 

1814.—Number of engines reported, 29; average duty, 20,534,232. 
During this year Jeffery and Gribble’s engine at Stray 
Park performed the best duty, having reached 35 millions ; 
for twelve months the average was 32 millions. Woolf's 
engine at Wheal Abraham was first reported ia October 
of this year, and performed 34 millions. 

1815.—Number of engines reported, 35; average duty, 20,526,110. 
Woolf’s engine at Wheal Abraham in this year attained a 
duty of 52°3 millions. 

1816.—Number of engines reported, 32 ; average duty, 22,907,110. 
In this year an engine at Dalcoath, by Messra. Jeffery and 
Gribble, did a duty of 40 millions, which is the first record 
of such a duty done by a single-cylinder engine. In May 
of this year Woolf’s engine at Wheal Abraham did a duty 
of near 57 millions. 

1817.— Number of engines reported, 31 ; average duty, 26,500,259. 
The general improvement was now beginning to be appa- 
rent, as may be observed from the average of this and the 
preceding year. Jeffery and Gribble continued to take 
the lead, and their engine at Dalcoath in some months 
reached 44 millions, Woolf's engine occasionally surpassed 
this, reaching to 51 and 52 millions, but after this year it 
did not exceed the average of the best single engines. 

1818.—-Number of engines reported, 32; average duty, 25,433,783. 
No improvement in‘this year, and the general rate of 
duty rather fell off. 

1819.—Number of engines reported, 37 ; average duty, 26,252,620. 

1820.—Number of engines reported, 37 ; average duty, 28,736,398. 
Among these were the engines lately erected at the 
Consolidated mines, by Woolf, having cylinders uf 90in. 
diameter, and a stroke of 10ft.; the most powerful 
that had ever been constructed, 

1821.—Number of engines reported, 39; average duty, 28,223,382. 

1822.—Number of engines reported, 45 ; average duty, 28,887,216. 

1823.—Number of engines reported, 45; average duty, 28,156,162. 

1824.—Number of engines re d, 45; average duty, 28,326,140, 
Best duty seems to haye been done by Sims’ engine. 

1825.—Number of engines reported, 50; average duty, 32,000,741. 
General improvement was now observable, Sims’ engine 
at Polgooth reached nearly 54 millions, and some new 
engines appeared in the first rank of merit, as those by 





Woolf at Wheal Alfred and Wheal Sparnon, by Web» 
at Hirland, and by Grose at Wheal Hope. This latter 
engine deserves the more notice as it was first erected by 
this engineer, and its construction led to the great im- 
provements in duty which he afterwards exhibited in his 
engines at Wheal Towan. 
1826.—Number of engines reported, 45 ; average duty, 30,486,630. 
1827.—Number of engines reported, 48 ; average duty, 32,100,000. 
Although the average duty of all the engines in the county 
was not so much improved in this year as might be ex- 
pected from the results exhibited by the performances in 
particular instances, yet this must be deenied an important 
epoch in the history of the steam engine. One which had 
been erected by Grose, at Wheal Towan, of 80in. 
cylinder, in which he had perfected all he had tried in his 
engine at Wheal Hope, was found to surpass all others for 
the first nine months of the year, and from April to 
September maintained a duty of more than 60 millions, 
reaching in the month-of July to more than 62 millions. 
1828.—Number of engines reported, 54 ; average duty, 37,000,000. 
Public attention having now been directed in Cornwall 
to the improvements which Grose had introduced, and 
the principles being applied with various modifications in 
many instances, the advantage was rendered obvious by 
the advance in the average duty of the whole. And in 
the mean time the engine at Wheal Towan was brought to 
a degree of perfection which had not been anticipated by 
the most sanguine, advancing in March to more than 
80 millions, a rate of duty which it maintained, with some 
fluctuations, to the end of the year. 
1829.—Number of engines reported, 53 ; average duty, 41,700,000. 
1830.—Number of engines reported, 56; average duty, 43,300,000. 
1831.—Number of engines reported, 58 ; average duty, 43,400,000. 
1832.—Number of engines reported, 59; average duty, 45,000,000. 
1¢33.—Number of engines reported, 56 ; average duty, 46,600,000. 
1834, —Number of engines reported, 52 ; average duty, 47,800,000, 
This was the year in which Mr. West’s engine at Fowey 
Consols Mine was found on a short trial to do a duty of 
125 millions. 

Since 1834 but little has been done in the improvement 
of the Cornish engine worthy of special notice, excepting 
that the manufacture of the engines has become more 
perfect and expeditious. In 1834 the average duty of the 
best pumping engines in Cornwall was about 60 millions, 
and up to the present time we find that it has but litile 
increased. The best engines now do a ¢uty of abont 63 
millions ; a much higher duty might be done with higher 
grades of expansion, but the liability to accident, through 
breaking pump rods, has limited the grade of expansion 
to about a quarter the stroke. We shall treat more fully 
on this subject in our future papers. 

The great expedition made by Cornish engineers, when 
required, is surprising to those who have not been ac- 
customed to such work. 

At the Consolidated Mine a 70in. cylinder was re- 
moved, an 85in. substituted, and three-fourths the pit 
work changed in twenty-two days. 

Hocking’s engine, at the United Mines, with an 8din. 
cylinder and 10ft. stroke, was at work in three months 
from date of order, 

A 60in. cylinder engine at Devon Consols was taken 
down and re-erected in the same mine in fourteen days. 

The mining engineers of Cornwall are not harassed by 
the cares of a manufactory, and, therefore, have mure 
opportunities of effecting improvements, and of becomi.g 
thoroughly acquainted with the requirements of the mines 
and the best mode of carrying out the work, whilst they 
have at their command the resources of very extensive 
engineering works. We suspend for the moment our his- 
torical notice of the Cornish engine to explain that 
the lithograph which we publish with this impression repre- 
sents details of the pit-work as it stands at Crenver and 
Abrabam Mine; a general drawing was published with 
our last paper on this subject. The construction will 
readily be understood from an inspection of the lithograph. 
It must be understood that no water is delivered from the 
main pumps during the up stroke, that is co say, the dn- 
door or steam stroke of the engine. The weizht of the 
pump rods and attachments is always enough if not more 
than is required to lift the columns of water in the pumps. 
The surplus weight is taken up by means of balance bobs 
counter-weighted. The bottom pump in a series of lifts, 
in a mine shaft, is generally a bucket or lift pump available 
for sinking ; this pump lifts the water to the lowest 
plunger lift. Considering well the action of a Cornish en- 
gine, it will become self-evident that it is all important 
that the plunger pumps should be charged “solid” at every 
stroke ; otherwise the engine works what is called by the 
miners in “fork,” that is to say, the plunger has to fall 
through a certain space in the pump without any resistance 
before it commences to lift any water; the result is that a 
great shock is caused which endangers the stability of the 
pit-work. For that reason the suction pipe of the pump is 
turned up, as shown in the lithograph, so as to put a head 
of water on the suction valve. There is, practically, no slip 
at all in the pumps of well-constructed pit-work, because 
the engine pauses on the indoor stroke a sufficient time to 
allow the water to follow up the plunger and for the 
suction valve to drop into its place; a similar result occurs 
with the delivery valve at the termination of the outdoor 
stroke. Such a motion as that which we have described is 
the only perfect one in use as far as slip is concerned. 
Fly-wheel, or rotative engines, occasion a great amount of 
slip in the pumps very often. It will be seen that the 
plunger is put on to a square piece of timber, or, 
as it is technically termed, “stocked,” and then. at- 
tached to the main pump rods by means of staples and 
glands on a set off. In many cases, to increase the safety 
and efficiency of the pumps, one or more of the lifts are 

rovided with a double set of valves, both suction and de- 
lesa, so that, in the event of one of the valves not 
closing completely, owing, it may be, to a chip getting in 
with the water, the second valve retains the water, as it is 
not at all likely that both the valves would be kept from 
closing at one and the same time. The valves most used 
in Cornwall are the ordinary clack valves with butt 
leather faces; the seatings are cast conical, and a little 
baize or hemp is wrapt around to make the joint 
before being forced into their places. The joints of the 
rising main are made usually with a ring of wrought 
iron about jin. thick and 1}in. wide, wrapped around with 
baize and dipped in tar. 





PRIVATE BILLS. 

TuHE select committee of the Lords have for several days had 
the Board of Trade Tramways Bill under consideration, but have 
not yet got through the case. On Tuesday last they sat, and 
adjourned sine die at the end of their sitting. The Commons’ 
committees have been busy with tramway bills, but it seems 
doubtful whether the locomotive advantages of tramways are 
likely to be promoted by the action of the Legislature. It is 
rather curious that the Liverpool Tramway Company should have 
tried a case recently, and got an injunction from Vice-Chancellor 
Malins against the Omnibus Company for adapting their wheels 
to the trams, and actually using them in competition with the 
Tramway Company. Immediately, or shortly after this, the 
Board of Trade Tramway Bill comes into Parliament, and 
undergves various modifications. One of the most important of 
these relates to the use of the trams. As the bill lias passed the 
Commons, and as it is likely to pass the Lords, the tramway 
companies are to have the exclusive right t» use flanged wheels, 
but omnidus companies, or any other proprietors of vehicles, are 
at liberty to adjust their wheels to the gauge of the tramways, 
and to run upon them. The effect of this clause will probably 
be that omnibuses will be built with wheels having convex tires 
adjusted to run on, not in, the groove of the tram, grinding away 
its edges much more than the flanged wheels of the tramway 
cars, and running with this advantage, moreover, that when the 
end of the tramway is reached, as, say at Whitechapel Church or 
Kennington Park, where the tramway car with its flanged wheels 
must stop, the omnibus leaves the trams and pursues its way to 
the City, the part of the tire not in contact upon the tramway 
then coming into use upon the road. It seems unlikely that 
companies will undertake the cost of laying and mainiaining 
tramways and highways if they are to be subject to such con- 
ditions. 

In the Commons’ committees the Birmingham and Birming- 
ham Street Tramways Bills have been passed unopposed ; and 
in Mr. Hardcastle’s committee, group 13, the Glasgow and Glas- 
gow Street Tramways Bills amalgamated. 

The Lords’ committee, over which Karl Powis presides, was 
occupied for two days upon the North British (Tay Bridge) Bill, 
which has been passed. The North British Company regard with 
great satisfaction the parliamentary work of the session in so far 
as they are concerned, inasmuch as they have obtained all that 
they have asked for. Lord Methven’s committee has also passed 
the London and North-Western (Steamboats) Bill for establish- 
ing a packet service between Holyhead and Greeuore, the object 
of the communication being to facilitate traffic arrangements 
with the Irish North-Western and the Dundalk and Greenore 
Railway Companies Among other distinguished witnesses called 
in support of the bill, were Lords Abercorn, Erne, and Ennis- 
killen. The Lords’ committees have also passed the Midland 
Counties and South Wales Railway Bill, but have thrown out the 
Preston, Longton, and Southport Railway Bill, which had been 
passed by the Commons. 

On Monday the royal assent was given, by commission, to a 
large number of bills, including some of the most important rail- 
way and other private bills of the session. 

TruRspay AFTERNOON. 

The Blackburn Corporation Improvement Bill, which is of 
great local importance, has proved important in a much wider 
sense, from the evidence that has been given by eminent pro- 
fessional men on the subject of the disposal and utilisation of 
sewage. The most conflicting opinions have been expressed by 
experts—some in favour, others against the practice of sewage 
irrigation. We cannot do justice to the advocates of any of 
the plans here, even by merely referring to them. ‘The Black- 
burn bill has been passed by the Lords’ committee with amend- 
ments, 

A great struggle has been going on all day in Earl Powis's 
committee upon the clauses of the North British (Tay Bridge) 
bill. The Caledouian Company fight every point where they 
have a chance of being heard, and have gained at least one little 
victory upon one of the clauses. ‘The committee adjourned this 
afternoon, in the middle of the discussion of another clause which 
the two companies consider of greater importance. It is as to 
whether the Caledonian Company are to claim that all traffic 
passing over a short branch of theirs shall be considered local 
traffic, for which they will claim all receipts on general traffic, 
in which they will share the receipts jointly with the North 
British. This, and the other points to be contested, will be 
settled to-morrow (Friday), when the committee resume at eleven 
o'clock, 

The unopposed Exmouth Docks, Great Western Railway, and 
Pembroke und ‘Tenby (No. 2) Railway Bills, went through com- 
mittee to-day, as also the Reading Board of Health bill. The 
Thames Navigation Bill, which has excited much interest and 
keen oppesition, has been under discussion for several days, and 
has been again adjourned. 








NOTES FROM FRANCE. 
(From our own Correspondent.) 


THE STRIKES—M. TEssIE DU MovuTay’s METHOD OF SEPARATING 
METALS— LEATHER DRESSING-—THE IRON AND METAL TRADES— 
THE SIMPLON TUNNEL. 

THE disputes between workmenand employers grow more serious 

every day, and as in many cases the demands are both founded 

on false principles, and impossible to be conceded, scarcely any- 
thing but loss of time and money, misery, and increased rancour, 
can be the result. 

The ironfounders of Paris persist in their demands, and are in a 
deplorable condition, dependent almost entirely on gratuitous aid, 
while those of the provinces resolutely refuse to execute orders 
sent to their employers from Paris. The consequence is that 
Belgium is getting the benefit of what little casting is now going 
on. They have even raised their demand from six francs to six 
francs and a-half per day, and declare that, rather than submit to 
lower terms, they will quit the business, and, if necessary, leave 
Paris, or even France. They have made an appeal to all the 
founders in Europe to join in their demands. 

The founders, fitters, turners, and boiler makers at the Barroin 
Works at Saint Etienne have demanded a diminution of the 
regular working hours to ten, and an increase of £0 per cent. on 
the pay for overtime, and on the refusal of the proprietors to 
alsele to these pro the men have all left their work. The 
men at the works of the Western Railway at Rennes also struck 
for shorter hours, but some of them have gone to work again, and 
the company have fixed a day, after which those still out will not 
be taken back. The masons of Lyons and the cabinet-makers of 
Orleans have all struck, the former making the monstrous de- 
mand that every man, whatever bis experience and ability, shall 
receive five francs a day ; the ple. ey an have made the 
most determined stand, and seem likely to maintain their ground. 
The Conseils de Prud’h tribunals, posed of an equal 
number of employers and workmen, entrusted with the settlement 
of trade be 5 pre ‘seem impotent in the matter of strikes. The 
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makers of Vienne cited their workmen 
before the Conseil of that city ‘for’ having. quitted their work on 
strike without giving eight days’ , and asked for 300f. 
damages in each case ; the respondents declared that such notice 
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was not custo: in Vienne, and that even if it were so it would | 
not apply to strikes. After long deliberation the Conseil gave | 
judgment against the men, consenting, however, té give eight | 
days’ work instead of 300f. When the decision fad been 
read, one of the working men, a member of the Con- 
seil, rose and protested against it, and a few days after- | 
wards all the ouvriers members of the Conseil in Vienne sent | 
in their resignations. This conduct shows how difficult would be | 
the working of juries composed of employers and workmen, which | 
have been for some time advocated as tribunals in case of strikes; | 
if the ouvriers will not submit to the decision of tribunals of 
- which they themselves are members, and in the same proportion 
as the masters, all chance of friendly settlement of such questions | 
as give rise to strikes is at an end. | 

M. Tessie du Motay has recently taken a patent for the separa- | 
tion of metals by means of his mixed gases. His plan is to direct 
the flame of oxyhydric gas on the metal when in a state of fusion; | 
the combustion of the mixed gas produces, besides a certain 
quantity of carbonic acid and oxide of carbon, a proportion of | 
water, and this has, according to the patentee, at the high tem- | 
perature produced, the property of rapidly oxidising all the metals } 
except copper and lead; that which runs off them is either pure | 
copper or a mixture of copper and lead. In the latter case a | 
further operation is necessary, the metal is again melted, and in 
this state is submitted to the action of a strong current of air, | 
which causes the lead to pass off in the form of litharge, leaving 
the copper pure. 

In leather dressing, M. Baudet jeune, of Paris, has taken out 
patents for the use of phenic acid, or spyrol, or other antiseptics, 
such as creosote, coal tar, and naphthaline ; considering, however, 
phenic acid to be preferable for the prevention of fermentation, 
moulding, and the ravages of insects in all the operations of tan- 
ning,. tarring, and leather dressing. The antiseptic substance is 
mixed either with the contents of the pits or vats, or with the 
liquids or fatty matters used in dressing, in minute proportions 
ranging from 4 in 1000 to lin 100. All kinds of skins and furs 
may, according to the patentee, be preserved by submitting them 
to a solution or to the vapour of phenic acid in astove. 

In the iron trade water is so scarce in France since the hot 
weather set in that the watering of the streets of Paris has been 
suspended, and many businesses seriously interfered with, especially 
the iron works of Champagne. Nothing is doing in pig iron in the 
Haute Marne, and the quotations for refining remaining nominally 
at 125fr. for charcoal iron, and 100f. to 102°50f. for mixed. This 
is generally a bad season for the foundries, but they are now full 
of work, probably in spite of the appeals to the founders of Paris 
for the supply of the capital. Charcoal and mixed wrought iron 
are still in great demand, but coke iron is neglected, the Paris 
market having been supplied largely from the north at low rates, 
Wrought iron from pe pig is to be had at 200f., but all other 
kinds keep up their prices well. Sheet angle iron and small special 
iron are in fair demand, and machine iron, wire, and nails still 
more in request. Theaccounts from the Moselle and the Meurthe 
are very similar to those from the Marne. Nothing new in pig, 
foundries full of orders at high prices, wrought iron in good de- 
mand, the supply of special iron too small. Price for first class 
remains, however, unchanged. 

The official returns for the first quarter of the current year tell 
us that the general commerce of the country, compared with the 
first quarter of Jast year, has augmented to the extent of nearly 
200 millions of francs (eight millions sterling), the increase in the 
exports alone being eighteen millions of francs ; but this conclusion 
is not borne out by an actual comparison of the two official accounts 
which give the following totals :— 


IMPORTS. 
. Francs. 
First quarter of 1869 .. .. .. 02 o« 4. ce cs 696,196,000 
First quarterof 1870 .. oc .. os © oe o¢ «+ 783,136,000 





ExcesS 3... oc co co ce «+ ce co 86,940,000 
Exports. 
R Francs. 
First quarterof 1869 .. .. 6 «+ cc c+ ce ee 759,863,000 
First quarter of 1870 .. .. .. co «+ ef ee 750,414,000 


Deficit .. «eo se co ce ve oe 9,449,000 
But our chief business is with the metal trades, which show #n 
increase in the imports to the amount of nearly five millions of 
francs (£200,000), and in the exports of 535,644 francs,(£21,426). 
The following extracts from the returns will show the progress 
made in each department of the metal trades :— 











Imports. 
1869, 1870. 
Francs. Francs. 

Pigiron .. oo oe oe ee 133,815 na 175,994 
Bariron .. ee oo oe ee 264,557 ee 339,324 
Rails ee ee oo oe oe 356 oe 650 
Angle and T-iron.. se * . 2.002 .. 82,286 
Raw iron with the scoria oe oo 2,018 1,868 
[ron plate .. ee ee ee oe 50,870 os 25,224 
Tinned and other plate.. oo oe 25,970 - 145,129 
Thin sheet iron .. ee - ee 188,268 os 116,076 
Iron wire oe os = oe 49,918 ee 31,489 
Steel ee os ee ar 890,444 os 663,192 
Copper oo. << o- « QUA .. 00a 
Do, rolled, &c. .. on oe oe 110,048 RE 214,046 
Lead ‘eo on ee ee 3,052,940 ee 4,891,903 
Do. rolled, &e. .. ee ee ee nil. wie nil. 
Zinc oe > ee a 5,014,230 5,596,941 
Do. rolled, &. .. oo oe ee 28,814 oe 23 
Tin ee oe oe ee 1,914,482 ee 2,721,718 

21,619,715 25,511,369 

Exports. 

Pig iron oe ee oe ee 50,685 -- 12,801 
Bar ee oe ee ee 72,523 eo» 28,209 
Rails oe oe o- oe 131,57 «+ 101,183 
AngleandT-iron .. oe oe ee nil. ee nil. 
Raw iron oe ee oe ee nil. ee nil. 
Iron plate oe oe ee oo 38,807 ee 41,758 
Tinned, &c.,do. .. ee oe ee 25,923 oe 29,498 
Thinsheet iron .. oe o ee nil. we nil. 
Iron wire od oe oe ee 17,053 ee 22,059 
Steel - ee os a 109,936 «- 42,07 
Copper ee ee e .- 1,269,719 1,106,461 
Do. rolled, &e. .. o- 4 1,142,435 699,816 
Lead oe ee oe oe 761,031 e+ 2,234,051 
Do. rolled, &e. .. oe ee ee 288,433 -- 100,564 


Zinc oe ee oo oe 79,876 e 53,774 
Do. rolled, &c. .. be a os 21, 724 e- 194,479 
n os oe ee oe 114,244 ee 192,881 





: 4,328,963 4,859,607 
It will be seen that the imports show an increase in the items of 
pig iron and bar iron, a nominal one in rails, a very large one in angle 
and T-iron, still greater in tinned and Gther kinds of plate, in 
copper and lead of all kinds, in rough zinc, and in tin; and a 
ng off in raw iron, iron plate, thin sheet iron, iron wire, steel, 
and rolled zinc. The exports exhibit an increase in iron, tinned 
and other plate, iron wire, a very large one in lead in the rough, 
and a considerable one in tin ; with a deficit on the account of pi 
iron, iron bar, rails, steel, copper, rough and rolled, sheet lead, a 
zinc of all kinds. 
The decision of Germany and Switzerland in favour of the line 


cannot hesitate to aid in the connection of her lines of railway 
with those of Italy by the Simplon, and thus open up to the 
commerce of the world the shortest and most direct line of com- 
munication between the South of Italy and London as the extreme 
points, 





SUBWAYS. 

On Tuesday last Lord Redesdale, chairman of committees of the 
House of Lords, and his committee, passed the City and South- 
wark Subway Bill, which had before passed the House of Commons 
unopposed, and, we supposed, unaltered. Lord Redesdale rarely 
passes a bill in the precise form in which it is presented to him. 
He had nothing to say against the bill, there being no counsel or 
witnesses to oppose it. He simply cut down the tariff, and 
decreed that the company must take 2d. instead of 4d. for small 
parcels ; and make provision for first-class passengers, who are 
allowed 150 Ib. of luggage. This was amusing, but his lordship 
had, of course, his way, and it is a small matter to the City and 
Subway Company whether they are‘enabled to demand 2d. or 4d. 
for a parcel—their great revenue will be from passenger traffic, and 
from passengers almost always without impedimenta. 

We have stated in reference to the Tower Subway, already 
opened, that the circle is too small, and the gauge and width of the 
carriage necessarily too limited. We are glad to be able to state, 
on good authority, that the projected subway will be a foot more 
in diameter. This will at once admit of a broader gauge for the 
carriage, and a greater height in the omnibus, so that the passen- 
gers need not graze their hats or bonnets on the roof, as they do 
now in the Tower Subway. The City of Southwark Subway will 
consist of a double line, whether in one or two distinct and 
separate tubes we cannot now say. We are informed that the 
whole course of the line, from one lift to the other, will be through 
the London clay. 

The Tower Subway is at last fairly open to the public, although 
without any public announcement, and is doing as much business 
as can be taken. It may have been seen by our readers, from the 
daily papers, that a fatal accident occurred to one of the workmen 
a few days ago in connection with new works at one of the lifts. 
This arose from his own haste and indiscretion, and no blame was 
attached to anyone for his death. 

There have been many delays and interruptions in the opening 
of the Tower Subway. These should not be very much wondered 
at; the modes of applying power, both vertical and horizontal, 
the one for the lifts and the other for the subway, were entirely 
new, and, it may be added, rather complicated. ‘The lifts we 
always considered perfectly safe with the rupture clips, which the 
engineer had invented and applied. Mr. Barlow, anxious to make 
assurance doubly sure, has provided another description of safety 
apparatus, which has been highly approved by Mr. Anderson,Govern- 
ment engineer at‘Woolwich, and othereminent engineers, Another, 
and more serious cause of stoppage has arisen from the system of 
haulage on the origina! plan. At first the carriage was hauled bya rope, 
which was coiled round a drum at each end of the subway. Great 
difficulty was experienced in preventing the rupture of the rope 
as the carriage was being hauled home, and many delays, with 
much vexation, were caused by such breakages. An entirely new 
mode has been adopted, namely, to work the carriage by an 
endless rope, having only one coil round the drum at each end. 
This arrangement has succeeded beyond the expectation of the 
engineer, and the subway may be said to be now in perfect and 
satisfactory working order. The number of passengers asking to 
be conveyed from one side to the other is so great that we hear 
there is already an intention formed of doubling the line, by 
making another subway parallel to that ready made. 








SouvH KENsIncTon MusruM.—Visitors during the week end- 
ing June 25th, 1870 :—On Monday, Tuesday, and Saturday, free, 
from 10a.m. to 10 p.m., Museum, 12,137; Meyrick and other 
galieries, 2,219. On Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 6 p.m. ; Museum, 2762; Meyrick and other 
galleries, 194; total, 17,312. Average of corresponding week in 
former years, 12,137. Total from the opening of the Museum, 
9,566,539, 

Captain Moopy’s TELEGRAPH SuHip.—Last Tuesday morning a 
party of nautical and scientific men paid a visit to Captain Moody’s 
telegraph ship, now lying in the Thames, off Grays. The object of 
the visit was to examine the ship and to witness her sailing powers. 
The ship is very much like a floating star-fish, with four very blunt 
rays or lobes, and it has a low turret mounted in its centre ; each 
of the lobes is hollow and watertight. The advantages claimed by 
the inventor for this plan of construction are, that vessels of this 
class are cheap to build, and unsinkable when moored out in the 
open sea; they also draw very little water, so that if used for 
defensive purposes in war they can run, if necessary, into shoal 
water, where ironclads cannot follow. The shape of the vessel 
causes it to be very steady in a rough sea, more so than any ship 
afloat, as it is, practically speaking, a double pendulum, and floats 
on the surface of the water like a bladder. The present ship 
measures sixty-five feet from end to end of two opposite rays, and 
has a circular hold twelve feet deep. She was recently moored off 
Sheerness in a very rough sea, when eighteen vessels would not 
proceed on account of the gale, and Lloyds’ agent at Sheerness, 
Mr. Fox, has given Captain Moody a certificate that during that 
storm his vessel did not ship a pint of water. But supposing she 
were totally submerged beneath the water, as the lobes are water- 
tight she would rise again, and the water empty itself out of the 
hold through orifices provided for that purpose. At a luncheon, 
which was held on board, last Tuesday, Mr. 8. J. Mackay, C.E., 
said, that although he did not see how such vessels could be made 
to pay commercially, they seemed to be very valuable for the 
saving of life at sea when moored as buoys, and they would be very 
useful for coast defence, being steady in water, difficult to hit wit 
shot, unsinkable, and able to run into shoal water; the whole 
circle of the deck could be manned with guns, in which respect 
they are superior to the best turret ship ever made. The cheap- 
ness of torpedoes and the area which they can command, cannot, 
he said, be ignored in any future war; in the coming time ships 
will have to dredge their way through the harbours of the enemy; 
vessels like that invented by Captain Moody would then be very 
useful to pone torpedoes in position, and at the same time have 
great powers of keeping clear of exploring vessels sent in by the 
attacking force. Captain Moody, in the course of a short speech, 
said that he had been a sailor ever since the year 1815, and had 


THE LANESFIELD BOILER EXPLOSION. 


THE inguest upon the two men killed by the explosion at the 
Lanesfield Ironworks, Wolverhampton, mentioned week, has 
taken place. The explosion had been investigated by Mr. G. B. 
Marten, C.E., chief inspector of the Midland Steam Boiler 
Inspection and Assurance Company, on behalf of the coroner. 
Mr. Marten, after describing the construction of the boiler, 
and its condition subsequent to the explosion, said that evidently 
many plates had been put in in the renewing of the bottom of the 
boiler, aad it was along this line where the last two that were put 
in joined the old plates that the rent began. There were three 
plates in a row, forming a straight line of rivets across three rings 
of plates. At that place there must have been a seam rip from 
rivet hole to rivet hole, and the boiler had gone away at that 
point. It exploded ata spot where manifestly there had been 
repeated repairs. When the boiler was good and sound it might 
work at 32 Ib. to the square inch. The boiler was not assured. 
But an application having been made by Messrs. Murcott and 
Wright that it should be assured, he examined it in 1864. That 
inspection satisfied him that the boiler was old, and had been so 
often repaired that it was impossible to calculate at what pres- 
sure it would work safely. Therefore the company which he 
represented declined to accept it for assurance. Again in 1868 
he inspected it. At that time the works were being taken by Mr. 
de Simencourt, and the owner of the property {Mr. Daniel Jones) 
desired that the boiler might be assured. “n that occasion, like- 
wise, it was rejected by the Midland Company, for the reasons 
assigned on the first inspection. The refusal to assure it he com- 
municated in a letter to Mr. Daniel Jones and Mr. de Simencourt. 
He was often obliged to decline boilers. He had not inspected it 
since. After that last inspection the boiler was, he believed, 
repaired extensively, but he had not since seen it. The Coroner: 
Could it by proper repairs have been made a proper engine for 
working when men are employed? Mr. Marten: My opinion is 
that it would never be made fit to work at a pressure of 32 1b. I 
had suggested, after the last inspection, that it would do for 20 Ib. 
If they had worked it at that pressure I would have taken it. My 
experience shows me that when a boiler is repaired over and over 
again the fresh repairs are apt to produce new evils, and instead 
of adding to the strength of the boiler are likely themselves to be 
the causeof weakness. Such repairs as those to which this accident 
was due would make a new boiler dangerous. Inspectors frequently 
saw repairs of the kind under notice. Scientific evidence was 
then called on behalf of Messrs. de Simencourt. Mr. Francis 
Holcroft, consulting civil engineer, of Bilston, deposed that he 
did not doubt but that the boiler was perfectly safe to work at 
32 lb. to the square inch, for there were many larger boilers 
working at higher pressures in South Staffordshire. Mr. Thomas 
Claridge, engineer, Bilston (of the firm of Claridge and North), 
sworn, said that he considered that Mr. Simencourt was safe in 
working the boiler at 321b., and that in doing so he exercised 
sound discretion. The Coroner: Do you think so after what Mr. 
Marten has said. Witness : I do, because there are in the district 
many even larger boilers working at higher pressure. The 
Coroner : But other people may do wrong. Mr. David Parsons, 
civil and consulting engineer, of Pensnett, concurred with Mr. 
Holcroft and Mr. Claridge as to 32 lb. being a safe pressure. The 
great drawback to boiler repairs was having men who were not 
competent for the work. No explosions would occur if the 
mains of every boiler had a valve which would blow off all the 
steam that the boiler would generate. All these three witnesses 
concurred with Mr. Marten as to the manner in which the 
rupture began, and in the fact of the repairs bringing the rivets 
into line being the source of weakness. They differed, it will 
be seen, from the inspector only as to what was a safe pressure 
under the circumstances. The inquest was adjourned to enable 
the coroner to know exactly what notice was given to the land- 
lord and the tenant of the works as to the state of the boiler. 








A STRANGE PHENOMENON.—A circumstance has occurred in 
India which requires the explanation of the learned. The Central 
India Times states that a strange phenomenon has lately presented 
itself in the Chanda district at the village of Warrora. On the 
23rd of February last, when an endeavour was being made to 
empty a reservoir connected with a tank at that place by opening 
the drainage pipe, it was found that the water would not flow. 
To ascertain the cause of obstruction the reservoir was pumped 
dry, and it was discovered that a solid mass of ice, some three 
feet in length, had been formed, completely choking the mouth of 
the pipe. When removed it appeared opaque, somewhat similar 
to machine-made ice. The inspector of police, Mr. Lima, was 
present, and saw the block of ice cut out, and the Deputy Com- 
missioner, Major Lucie Smith, arrived some two or three hours 
afterwards, but in time to see some of the unmelted fragments 
still remaining. The soil under which this phenomenon occwred 
is the common black loam of the Deccan (cotton soil), the piping 
of ordinary potter’s clay, cemented at the joints with a composi- 
tion of lime, linseed oil and cotton, pounded up together, and the 
protecting masonry of the indigenous sandstone and mortar, 
The water in the reservoir and pipe had remained perfectly still 
for about six months previously, the pipe having been closed 
during that period.—Pall Mall Gazette. 

THE AMATEUR MECHANICAL Socrery.—A meeting of this So- 
ciety took place on Wednesday, the 22d instant, to view the 
Royal Arsenal at Woolwich, special permission having been ob- 
tained for that purpose from the War-office. The members as- 
sembled at the arsenal at two o’clock, when they were conducted 
through the various departments by Captain Stoney, R.A., and his 
assistants. The gun factory was first visited, where the method of 
preparing and welding the large coils of metal for heavy guns was 
exhibited, and the guns in various stages of completeness were 
shown. After a short examination of the pattern room, they 
were shown the process of casting, finishing, and testing the heavy 
shot and shell for these guns, and then passed on to the rocket 
manufactory and machinery for producing bullets of compressed 
lead and other parts of the central-tire cartridges for breech- 
loaders. After witnessing the manufacture and filling of the per- 
cussion caps used in these cartridges, they proceeded toinspect the 
wood-shaping machinery in the gun carriage department, where 
is to be found one of the new Moncrieff gun-carriages, 
Leaving the Arsensal a little before six, they started by steamboat 
for Greenwich, where they sat down to an excellent dinner at the 
ship tavern, at seven o'clock. 

THe Manson House Station, MeTRropouirTaNn District Raltt- 
WAY.—The Metropolitan District Railway Bill of this session, as 

ded in the Lords’ committee, does not authorise the construe- 





also had much experience in the construction of st s and 
other vessels. The present telegraph ship was the result of four 
years’ labour, and had been constructed by himself without assist- 
ance either from public companies or private individuals. At 
first he had a yacht to tow her, but as naval authorities raised the 
objection that if she broke from her moorings she would be unma- 
nageable, he had fitted her with sails, and, as they could see, she 
sailed woll, She draws twelve inches of water, and every twenty- 
five tons placed in the hold makes her draw one inch more. She 
is under good commanding steerage, will either run before a wind, 
sail on a wind, tack, or “ away,” and she is a match, in some 
few respects, for cutters; she is schooner-rigged with two fore and 





) ote Mount St. Gothard caused considerable t 
roughout France, and threatens great injury to the company, 
which is completing the railway from the Lake of Geneva to the 
Simplon, and proposes eventually to carry a tunnel through the 
Alps at that pte M. Dela and several other deputies have 
Eemponied to ¢ ig Cosa Lactate _the draft of a bill, which was 
Immediately referred to a committee, the gies of which is an 
annual grant of four millions of francs (£100,000) for ten years, for 





the piercing of the Simpl d the pletion y 

which is i coded $e cothent the French, 8 Swiss, Fratien Bas 
vad eys of the Rhone and the Ossola. atthe action 
of Germany, it is argued in the preamble of the bill that France 


aft traysails, jib, and bowsprit ; this rigging was found to be the 
best for her aftey many experiments been tried. She has a 
centre keel which can be hauled up in a well,—Such is the vessel 
built by Captain Moody ; the ship is now finished ; he says he is 
willing that ber enpebs bios shall Re P yi and he has 
no objection to let her be moored ugh the 5 og Bamard any- 
where in rough water, that her value as a light-ship, telegraph shi 
ora Costing hey offering aon tion i, 
sailors, may ved or Tov! Last Tuesday e was 
camel > Weecth of ied. so that not much could be'seen of her 
sailing capabilities by the visitors, 





tion of a station as near to the Mansion House as was desired by 
the promoters, but it doesadmitof a stationina more advantageous 
position, under all the circumstances of the case, than could be 
carried out under the powers of the original Act of 1864. Mr, 
Fowler, the company’s engineer, has availed himself of the addi- 
tional powers granted by the new bill to modify the position of the 
station, which he originally designed to place at Queen-street, 
Southwark Bridge. Preserving his original centre line, Mr, 
Fowler stops the station short of Queen-street, and constructs the 
western half under the new Queen Victoria-street. The booking- 
office he places at the south-west corner of the intersection of 
Cannon-street and the narrow portion of Queen Victoria-street, 
hitherto called New Earl-street. The offices will then be in the 
direct line of sight from the Mansion House, the Royal Exchange, 
and the Bank of England, and the passengers will be both received 
from and discharged on to the pavement of what was styled, alike 
by promoters and opponents of the bill in both Houses, the most 
important street in the metropolis. The works ne will 

of a heavy character, but there is no doubt that with the resources 
at their command the contractors, Messrs. Kelk, Waring Bros., 
and will have the station ready for opening in the first 
quarter of 1871. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
1086. Ropert Mupce Marcuant, Fay me London, “‘ Improved 
means for of amy be ive ”—13th April, 1870. 
1138. Ezra Hoye, Bradford, Yorkshire, “ Improvements toring 19th 
ye - Spy gold leaf for ornamenting and le 19th 
pre 





. 1534. LLEWELLYN WALKER and FREDERICK ALFRED Wa ker, Liverpool, 


Lancaster, ‘‘ An improved fid.”—26th May, 1870. 

"Sue ace ee tor aang the thread — "the 
c an or ai lor win thread on to 
spools or bobbins.”—Ist June, 1870. 


London, “‘Improved means 
—_ windows, dors, and other parts of buildings 


pro 
1655. Epwimy Green and Joe. Capsury, Birm: arwickshire, 





ie 
“Improvements in collar and shirt studs and other studs for fastening 
articles of dress.” 
1657. Witt1am Ropert Lake, South ton-buildi London, ‘Im- 
——- in printing apparatus.”—A cummunication from 
Whittelsey me ea ood, New Jersey, U.S., and George 
Baker Field, New York, U. 


1659. Taomas GREENwoop, Leeds, Yorkshire, “‘Improvementstin ma- 
chinery for drawing wool, silk, and other fibrous substances.” 
1661. Gzorce ToMLINsON Bousrie.p, Loughborough: rough-park, Brixton, ‘‘ Tm- 
vements in woven and knitted fab: and yarns.”—A communica- 
from Louis Robbins, New York, U.8., and John Southmayd, Eliza- 
beth, New Jersey, U.S.—8th June, 1870, 
1065. Jonx wow oo = Yorkshire, “An improved packing for pistons, 
piston-rods, other 
a Saeoee —— "Stanfordham, j—- and Tomas 
BERT Hay KEN, Leeds, Yorkshire, ‘‘ Improvements in machine 

for cultivating land by steam or other power. re . 
1668. Zenope THEoPHILE GramMeE and Earpiey Louis CHARLES D’IVER- 

wa Paris, {~~ — in magneto-electric ea.” 
Rancis WILLIAM (Bolton, Lancashire, “ Im ements in 

ladles for molten — ve 
1670. Cuartes Denton Axset, South ton-buildi 

rovements in the of corks for ——~ them 4 
le, vy 3 preserve them from decay. i ~~ i gasppremmamenan from 
le er, 
a. Octavius CHAMBERLAIN Stone and ened Pripceon, Odessa, 
Russia, “ Improvements in apparatus for governing and controlling 


steam engines. 

1672. Witu1am Kay, Edinburgh, peg mn | N.B., “‘ A new or improved 

ine for washing and c' and other surfaces.” 

1674. —— ——— Gxivenr, Manchester, * Improvements in the 
means of checking number of passengers carried 
an omnibus or other similar conve; 4 aon + 

1675. Witt1am Epwarp Newton, omy “Improvements 
3 owe boilers.”—A communication ete Benjamin Root, New 

orl 

1676. PerER ce Newton Heath, hester, ‘I its in the 
manufacture of alum, and bas in obtalning b products in ae 
ture applicable to certain useful v 

1677. Jonannes Hetyricn Lupwic EODORE PortNER, Regent-street, 

mdon, “‘ Improvements in the ion of cabinets, stands, or re- 
Fa ag for sewing machines.”—A comm m from Messrs. Pol- 
k, Schmidt, and Company, Ham! —9th June, 1870. 
16te. Huxny Lym ge meee pt -place, London, “ An im- 
in towels, rubbers, and wipers.” 
ean Taomas YEADON JouNsON, Stockton-on-Tees, ‘‘ Improve- 
ae in rotary engines and pumps.” 

1680. JosEPH THOMAS PARLOUR, Trinity- -terrace, Grosvenor-road, Pimlico, 
London, “ I in y and in the means employed in 
connection therewith for —s sunken ships and other submerged 
= and for conducting other submarine operations.”—10th June, 


1870. 

1681. Winuiam PoLson, Paisley, pine 7 mpowne en Se aepeeumente in 
trea’ in apparatus theref 

1682. Buustow Hust, ane 57ers ig London, “An improved 
01 ‘or wal an ”_A communication from 
Alexandre Roche, Paris. Hee. eis 

1683. WittiaM Busi, Nottingham, “ Improvements in the construction 
and arrangement of carriages or other vebicles.” 

1684. JonN WaLKER, Mansell-street, Aldgate, London, and ADOLPHE 
Ernest Racon, Cottage-road, Paddington, London, “ Improvements in 
the —_ and construction of steam and other ships and floating 
vessels. 

or THomas GREENWOOD, Leeds, Yorkshire, and JOHN Keats, Leek, 

taffordshire, “Improvements in sewing machines. 

1688. Francis Georce FLEvRY, Merrick-square, Southwark, Surrey, 

“* Improvements in —_y 

1687. —— RoBERT Lake, § ‘buildi London, “An 

broidering att: “sewing machines.”—A commu- 
nication ‘from Nathaniel Wheeler, New Lay U.S. 

1688. Joun Compe, Cl Bs f , ‘Leeds, “ Improvements in 





























machinery for winding co for =e os w er 

1689. ANDREW FincaR Bron, Red > alga 
“Tmprovements in staini 

1690. Davip Grea and Joux - ko Edinbusgh, jothian, N.B., “A 


new or improved acting for droang and vf the fibres of cer- 
tain fibrous sul ee ble for treating 
rhea or pg anny m from John Greig, jun., 
Nassick, British Indi india. —itea June, 1870. 

1692. Freperick WILLIAM GRANHAM and BEeNsamin BUTTERFIELD, Brad- 
ford, Yorkshire, “ Improvements in muzzles for dogs.” 

1694. Micuae. Henry, Fleet-street, London, “Improvements in 
a, eye-glasses, and like ney ee from i 

ie 1 t 
4095. Dawtet. Cour Lowser, Chureh-street, Warrington, Lancashire 
hinery for manufact wire ties for 
bales « of hay, cotton, and other merchandise. ed ene 

1697. Epwarp Tuomas Hucues, Chancery-lane, London, “ Improved 
methods of re carbonate and bicarbonate of soda, and also 
soda in its .”"—A communication from Moritz Konig- 
mann, Achen, 

1698. FABIAN JAMES Knewstos, St. James’-street, Westminster, London, 

—— in travelling and other bags, cases, and boxes.” 

1699. Lewis, Kettering, N , “Improvements in 
reaping or harvesting machines.”—13th ge 1870. 

Dalston, [London, “ Improvements in the con- 
ical instruments teown as ‘specula.’” 

1701. Henry Hammonp, Manchester, “‘ An improved apparatus for en 
soils, chemical manures, and other substances, ei ber eaquneiiiy or 
gether, and for mixing 2 with semi-fluid substances, liquids, or oun” * 
—A communication from erick Tolhausen, Paris. 

Preston, Durham, “Improvements in securing 


1704. AtrreD Forp, -crescent, London, “‘ An improved Bmp ar of 
ppplying moisture and heat, medicated or chara, t e animal 


7 . Cronos We tts, North-street, 


fi cilatieny ob and f 
in apparatus ‘or ven ips ore on 
—- same.”—A communication from Edward Kirk Horn, ide, 


1706. Bevan GEoRGE Lo Northfi Kent, “Im 
2s PER, eet, t, provements in the 


en’ 
1707. Gzorce W. G Lanarkshire, d J 
srrgimprovements in ier ten ee eee 
ALFRED London, “ An im 
soode of Sentien tee af eat ie ae a pe 
from John Falconer, New York, U.8.—14th June, 1870. 
1710. Francois Dupvy, Boulevart Bonne Nouvelle, Paris, ‘‘ An improved 
anti-hemorrhoidal apparatus or anti-hemorrhoidal - 
= te in the and a tey of oatt t iron ~/ a 
pr swith" and in the appa- 








, London, “ pe 





vod for rotanng to rail or other 

oo when raised or lowered in ay 

1716. Jonny Henry Jonson, Lincoln’s-inn-fields, London, “ Im 

ments it and in the ploymen: certain 

stances to be used as ope Dirk 
1718. W: boll wrasy H Sansome ~- prove- 

1LLIAM JEFFREY Hopxiss, ‘orcester, “ Im; 
ments construction of roofs and sides of and other struc- 


tures.”—15th June, 1870, 
Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


, * ————_ in burners.”—A communication from 
les Krause, New York, U.S.—17th ent 1870. 

1745. Sir ae Wurrwoerrts, Bart., “Improvements in 
fire-arms and and in rifled projectiles and machinery for the 
manufacture of the same.”—17th June, 1870. ¥ 
1748. ALexanpeR MELVILLE CLARK, ee en -lane, London, “‘ Improve- 
— the mode of hanging the same.”—A communica- 
A Laroye, Brussels.—18th June, | 1870. 
1766. BenJsaMin Josepu BaRNARD MILLs, South 

a. Phan sane soy in the process and aj 

munication from Moses Hyde and 

land, U.8.—21st June, 1870. 


Patents on which the Stamp Duty of £50 has been Paid 
1803. Henry Krswamp York, Grange Town Ironworks, Cardiff, “‘ Steel.” 
—20th June, 1867. 
865. ALEXANDER C48AR FREDERICK Puenxum, Princes-square, Bays- 
water, ‘‘ Steam engines.” —26th June, 1867. 
=, Percy GranaM BucHanan WESTMACOTT, ick, “ Cranes.”—29th 
'y, 1867. 
1839. Witt1aM Epwarp Newrow, Chancery-lane, London, *‘ Governors for 
marine es.” —24th June, 1867. 
1851. WittraM a Watts ‘and Danigt JoserH FLEETWOOD, Birming- 
ham, “‘ Hollow vessels.” —25th yor 1867. 
1841. Henry Rusuton, Charlotte-terrace, Barnsbury, London, “ Artificial 
hair.” —24th June, 1867. 
1844. Josepn WILKINSON and WILLIAM ,Grousnaw, Sheffield, Yorkshire, 
“ Watches.” —25th June, 1867. 
1845. James Wesster, Birmingham, “‘ Zinc paint.”—25th June, 1867. 
1875. Wittiam Epwarp Newton, Chancery-lane, London, ‘Iced bever- 
ages.” —27th June, 1867. 
1966. Hamitton Ruppvick, Chelsea, Suffolk, Massachusetts, “‘ Steam en- 
F gines.”—4th July, 1867. 
1836. Joun Kincsrorp Fieip, Upper Marsh, Lambeth, London, ‘Candles.’ 
2h J ——_ 1867. 
1906. ALexanper Stewart, Hamilton, Lanarkshire, N.B., “Textile 
fabrics.” —29th June, 1867. 
1899. Psxev Smiru, Philpot-lane, London, “‘Stopping bottles.”—29¢h 
June, 1867. 


Patents on which the Stamp Duty of £100 has been Paic. 

1573. Witt1am Epwarp Newton, Chancery-lane, London, “ Printing ma- 
chinery.”—22nd June, 1863. 

1594. James Leicu Hucues, Leek-road, near Joiner-square, Hanley, Staf- 

“ Ornamenting reelain.” —24th Jur ¢, 1863. 

1710. Percy Grawam BUCHANAN Westmacott, Newcastle-upon-Tyne, 
“ Cranes.”—9th July, 1863. 

ny. Percy GranaM BUCHANAN mee, Newcastle-upon-Tyne, 

ulic engines.” —9th July, 1 
wiz uN GrirFiTus, Derby, ‘ Pudding iron and steel.” —26th June, 1863. 


ildi London, 
paratus for making soap.”~-A 
Hyde, Baltimore, Mary- 














Notices of Intention to Proceed with Patents. 

435. Rosfier Francrs Farrue, Victoria Chambers, Westminster, London, 
“Metallic packing for stuffing boxes. °"—} — 16th February, 1870. 

456. James Bannenr, Great Queen-stree r, and Henry 
Matruews, Gower-street, London, “ “artifeial fuel.” 

460. Joun Dawson, Seaton Sluice, and Natsamme, Grace LaMBeErt, 
Lowndes-square, London, ‘Glass and other furnaces.”—16th February, 
1870. 

463. SicisMuxp Leon, St. Paul-street, New North-road, London, “‘ Cook- 


ing by gus. 

465. James McNett, Glasgow, *‘ Soap.” 

468. Wittiam Bnrass, Old-street, St. Luke’s, and Prsper Hackwortn, 
Albert-street, Penton-street, Isli mn, “* Dressing stone.” 

475. ApaM MiLLar, High Holborn. mdon, “‘ Marking linen.”—17th Feb- 
ruary, 1870. 

482. Brap.Ley Barnarp, Canonbury-street, Islington, “‘ Infants’ beds.” 

485. Isuam Bacos, High Holborn, London, “*Curbonates of ammonia.”— 
18th February, 1870. 

493. MatrHew Wixson, Wellington-street, Surrey, “‘ Birdcages.” 

494. Ropert Lakin, Manchester, and Joan AY LEY, =. Norris, 
“ Preparing cotton.” —19th February, 1870. 

502. —e Osporn and WiLttiaM Henry Fawcett, Sheffield, “ Heating 





504. WittiaM Epwin Heats, Camden-road, London, ‘‘Gas-pressure go- 
vernors. 
506. Joun LeorarD, Hassocks Station, Hurstpierpoint, ‘‘ Treating sew- 


508° Tuowas James Sora, Fleet-street, London, “Clips or shears.”— 
A communication from Auguste Lengelée, Leon Bouttier, and Charles 
Vincent.—2lst February, 1870. 

516. Fe.1x Joun Hamet, Avenue-road, Regent’s Park, London, “ Arti- 
ficial fuel.” 


520. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘Combination 
tools.”—A communication from Emile Granier.— 22nd February, 1870. 
531. Cuartes Henry Aston, Swansea, “‘ Non-conducting material.” 
535. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Binding 
—— rs.”—A communication from Claude Morey, Nicholas Alphonse 
Aubertin, jun., and Francois Motte.—23rd 7 1870. 
548. WituiaM Brown and CHARLES NEALE May, North Wilts Foundry, 
Devizes, ‘‘ Feed-water heaters.” 
554. James BALLENY ELKINGTON and CHARLES EDWIN Ryper, Newhall- 
street, ham ‘Copper tubes.”—24th February, 1870. ° 
560. Geornce Hey Harrison, Carstairs, “ Lifting potatoes.” 
567. CHARLES Denine and SAMUEL HENRY Dewina, Chard, “ Brushes.”— 
gy February, 1870. 
ALEXANDER Hennan Martin, Govan, ‘‘ Looms.” 
as. THomas Bett, Canwick-road, London, and Francis Roper, Monsen- 
street, Linco! machines.” 
Fay RANDALL Mann, East Cowes, “‘ Waterclosets.”—26th February, 


08. , MELVILLE CLaRK, Chancery-lane, London, “ Artificial 
flowers.”—A communication from Octave Eugtne Fillion, 1st March, 
1870. 

612. HERBERT CrowTHER, Leeds, “‘ Music books.”—2nd Morch, 1870, 

641. Wittiam Tyrer, Brook Lawn, Birkdale, Southport, “‘ Propellers.”— 
4th March, 1870. 

664. ALEXANDER MELVILLE CLaRK, Chancer, ner London, “‘ Propulsion 
of <hr communication from Henri Adolphe Corbin.—5th 
March 

710. poy Tlewey Jounson, Lincoln’s-inn-fields, London, ‘‘ Wheel tires.” 
—A communication from Hippolyte Ulysse Petin and Jean Marie 
Gaudet.—10th March, 1870, 

as a asi Brown, \Gildersome, near Leeds, “Carding engines.” —12th 

‘a 1870. 

799. CHARLES Hermann Rost, Gibson-square, London, ‘‘ Washable papers.” 
—l7th March, 1870. 

867. Gustav ADOLPH Bucauoiz, Regent’s Park, London, “‘Semolina and 
flour.”—24th March, 1870. 

ay FREDERICK JOHN Urtoy, Long-lane, Bermondsey, “ Hats.”—29th 

larch, 1870. 
1007. Epwarp Jacoz Hut, Victoria Railway Station, Pimlico, “‘ Slipping 
."—6th April, 1870. 

1131. Jonn FREDERICK SPENCER, Westminster, and WituiamM INGLIs, 
Bolton, “‘ Steam engines.”—19th April, 1870. 

1254. Henry Beare, Queen-street, ewton Abbot, ~ agente guano.” 
—2nd May, 1870. 

1286. Witt1aM Ropert Lake, South buildi 
“Steam engines.”—A communication ra Messrs. Ba Botoosk and Wiles’ 
—b5th May, 1870. 

1367. Tuomas Perxrys, Hitchin, “‘ land.”—13th May, 1870. 

1467. Atpert Marcius SILBER, Wood-sti -street, Cheapside, London, and 
Freprerick Waite, Camberwell, “Lighting and heating.”—20th May, 


1870. 
1512. WILLIAM Rosert Lake, South ton-buildings, London, ‘‘ Washing 
— —A a from Joshua Thoinas Owen.—25th May, 


1541. Wrtt1am Moroan, a yy 
1558. Ferpixanp Tommasi, Boul Strasbourg, 7 “Thermo 
”"—2ith May, 1870. 
1565. Wiit1am Toomas Smaxu, William-street, Camden-road, Holloway, 
“Supply of water.” —28th Jay, 1870. 
1578. fe Bryant, ord, Connecticut, U.8., “‘ Illustrating motions 
of heavenly bodies.”—30th May, 1870. 
1581. Percy Davin Hepperwick, Glasgow, “ ha i hecntng 1870. 
1613. ALFRED Vincent NewrTon, 
es.”—A communciation from J. A. Westen. Sr 5, 1870. 
1614. Witi1amM Hisiam, Bolton, s Woven fabrics.” 
 ~ Joun _—— Jerrenizs, Orwell Works, Ipswich, “‘ Ploughs.”—4th 


eee een San Francisco, California, U.S., ‘‘ Rails.” 


—6th June, 
Park, Brixton, 
Louis Robbins 














1709. > Soe Henry a, ar ey tpt ony Fy wae 
lor pressing Fay sm oles eet 
boots and shoes for ee pede A comenunicstion from. 











1696. WiLL1aM Ropert Lake, Southampton-buildi London, “‘ Rudder,’ 
—A communication from Stephen Gano Coleman.” 
1698. Fapian James Knewsros, St. James’-street, Westminster, “ Travel- 
ling "—13th June, 1870. 
1707. ag b> = Glasgow, and James Weir, Liverpool, “‘ Slide valves.” 
—léth June, 0. 
17 | ARISTIDE Batruazarp Berarn, Avenue Montaigne, Paris, “ Cast 
1718. 18, Writzas Jerrrey Horxixs, 8 Lodge, Wi ter, “‘ Roofs.” — 
15th June, 1870. 
1733. CuaRLes Josern, Grosvenor House, South-place, K: Park, 
“ Gas burners.”—A communication from 
1745. Sir Joseph Waitworts, Baronct, ** Pire-arms.”—17th 








June, 1870, 
an interest in opposin any one of Sout copies 
— Ss oe 
at the office wontcl Potente Githin tomtems dpeet tie 





List of Specifications published during the Week ending 
25th June, 1870. 
2978, 4d. ; 3080, 6d. ; 3088, 10d. ; 3091, Sd. ; 3117, Sd. ; 3181, 1s. 6d.; $213, 
l0d.; 3216, aed: $224, 10d. ; 3233, 1s. 6d. ; 3259, ls. 2d. ; 3240, Sd,; B41, 
1s. 4d.; 3243, 2s. 10d.; 3:46, Sd., 3248, 8d.; $249 8d.; 3250, 8d.; 3257, Ss 
3259, is; 3261, 10d. ; 3206, ls. 2d, ; 8268, 8d.; S271, lod. . 3272, 8d.; 2273, 
4d. ;'3275, 1s. 4d.; 3277, Sd.; 8282, Is, 4d.; 3483, ls. 2d.; S2v1, 10d. ; 3292, 
8d. ; 5295, lod. ; $298, Is. 4d. ; 3299, 8d. ; 3301, 4d. ; $308, ls. 4d. ; 33.1, 6d.; 
3312, 8d. ; 8314, 4d. ; 8316, 4d. ; 3817, 10d. ; 3318, 4d. ; 8819, Ad. ; 8320, Ad. 
3322, ls. 4d. ; $823, Ad. ; S24, Od. 5 3825, 44 326, 4d. ; 3827, 4d.; 8328, 
;' 3333, 4d. ; 3334, Sd. ; 3396, 4d.; 8338, 44.; 3340, 10d. ; 3345, 4d.; S008, 
4d. ; 3349, 4d; 3350, as 835%, 4. B04, A "; 3350, 4d. ; 3362, 4d; 
4d. ; 3366, 4d. ; 3367, 4d. ; 3368, 4d. ; 3369, 4d.; 3370, 4d. ; 3371, 4d. ; sa72, 
10d; 3874, 6d. ; 3375, 4d. ; 34.8, 10d. ; 3544, 10d. ; 872, 4d. 





*,* Specifications hype nw hngten pone by post from the Patent-office on 
receipt of the amount of Sums exceeding 5s. must be 
remitted , 4 —— a — payable at the Post-ottice, 5, = 
Holborn, to Bennet Woodcroft, her Majesty's Patent-office, ‘Sou! 
eeieines. Chaucery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 
The followiny descriptions are made from Abstracts prepared expressly for 
Tax Enoingen, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including ara Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, &c. 
3516. T. me... Inchicore, Ireland, “ Packing glands.”—Dated 4th De- 
cember, 1869. 

The packing, whether metallic or otherwise, will be forced against the 
surface of the piston or other sliding rod, by the actiun of the steam, air, 
or other elastic vapour employed on the back of the packing, thereby 
making the gland steam-tight with a minimum friction. This improved 
gland dispenses with the trouble and cust of the frequent packing 
hitherto necessary.—Not proceeded with. 

3520. S. Cuatwoop and J. Crompton, Bolton-le-Moors, “‘ Becape valve.” — 
Dated 4th December, 1869. 

The inventors apply to the waste water pipe of the engine cylinder, or 
such other steam v as the apparatus Muay be used fur, an apparatus 
consisting of a short vertical pipe open at the top, which Should be at a 
lower level than the cylinder, or other steam vessel; around the upper 
part of the pipe is formed a valve face, the face being downwards. The 
upper part ot the pipe, with the valve face above mentioned, is enclosed 
within a small vessel closed at the top, and having at its ‘lower end a 
neck, which fits on a parallel part of the pipe below the valve face, and 
carries a corresponding valve seating, set with its face upwards, so that 
when the vessel is lifted up the valve and seating are in close and steam- 
tight contact, and when the vessel drops the seatings separate, and 
allow any fluid contained in the vessel to escape thruugh grooves or 
openings left in the neck. 

3536. W. Scorr, Hawick, N.B., “ Furnaces.”—Dated 7th December, 1869. 

This consists in the roasting of the coal in a, retort placed in 
contact with the furnace. From this retort the guses escape at a high 
temperature into the furnace itself, by pipes or uther communication. 
When the extraction of the gas has taken piace in the retort the residue 
of coke is removed, and acts as fuel for the furnace, in combination with 
the gases from the retort freshly charged with green coal.—Not proceeded 
with. 

3585. W. J. — gg Manchester, “‘ Motive power engines.”—Dated 
11th December, 1869 

One or more air ame are employed for compressing into a receiver of 
chamber capable of withs' a high = and lined with fire, 
brick or other refractory material. ‘tae this vessel petroleum vr other 
hydrocarbon is injected, together with some superheated steam, and on 
arriving inside the air chamber this is ignited, the heat generated by 
which 1s imparted to the air, which therefore is instantaneously ex- 
panded and increased in pressure. The heated air and products of com- 
bustion are led by means of a passage or pipe to two cylauders containing 
pistons, these being connected to uther pistons in pumps below. The 
cylinders and pipes may or may not be lined with porcelain or other 
suitable material, and their upper ends are fitted with admission and 
exhaust valves, which are alternately opened and closed by means of a 
cam, lever, or other mechanism. 

3588. H. and F. C. Cocxey, Frome Selwood, “‘ Steam boilers.”—Dated llth 
December, 1 

The method the inventors adopt for retaining the heat consists in fixing 
to the boiler what they call *‘ heat-conducting plates.” If the boiler be 
cylindrical the piates are fixed in pairs on the exterior of each side of the 
boiler, alternating with single lates attached to the bottom thereuf, 
the latter being in some cases used also as bearers or saddles for the boiler 
to rest on. In tube boilers they also place conducting plates in the tubes. 
The upper plates are fitted and bolted nee oh to the top of the tubes, and 
between these top plates intermediate are placed on the bottom of 
the tubes, but are not fixed thereto, and can wae be easily removed 
for the purpose of clearing out the same. 
=. z= a, Manchester, “* Nuts jor screw bolts.”—Dated 13th December, 


On the standards or framework of the machine there is a bed or table 
having a horizontal passage for leading the heated bar under a stationary 
cutter, and below the cutter, and corresponding with it, there is a square 
ram or plunger connected to the slide working in guides. The slide and 
ram are moved up << the lever, worked by a cam on the cam cylinder 
fixed to the dri shaft, and moved down by the spring, and above the 
cutter there is a metal block —e a hole central with the ram or plunger, 
and a cup with an central with the hole, there 
being in the hole a spring ~ Bene | guided at the top in a hole in the plate fixed 
to the guide, and acted upon by the spring when required ; above the 
cutter Sere are four horizontal hammers having ends corresponding with 
the sides of the nut, the h being stati 'y, and the others moved 
against the sides of the blank by the levers, worked one way oy cams on 
the cylinder, and the reverse way by apeings ; the lever and slide acting 
on the slide which carries the hammer 
—_ z and J. Turner, Rochdale, “ Lubricators. "—Dated 13th Deeember, 


This. —_ in improved a: forcing tallow, oil, or other 
steam engines, so that it shall mix 
with the steam before or after it enters the throttle-valve, or before it 
— the steam chest for the purpose of lubricating the slide valve and 
cylinder, 








Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
9 y Fittings, Sailing Vessels, Boats, Carts, 


$512. J. KNowxs, Burnley, “ Rotary engines.” —Dated 4th December, 1 
This consists pri of a eT evra scales camber Span toto 


principally 
moc nee 0 Sized partition oc diaphragm. Through the 
centre of this Sie epttnlor parsed tho auks upon ws are keyed or 
fixed circular blocks, 


otherwise w pbc dy 
of the cylinders, and are provided with pistons or projections tting in 
the space between the outaide of the circilar blocks and the 

ference of the cylinders, the being placed on opposite sides of tho 


deed plate.—Not pro- 
a, » Wax.pnaver, New York, U.S., “ Harness.”—Dated 4th December, 
This consis in a grooved metalic leeve tt on the i 


by means of a clamp w. ‘s 
attached to the girth or ony = to the saddle, in such a manner 


pistons being 
axle in the two cylinders, so as to avoid having any 
ceeded with, 
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Jong as the said sleeve is attached to the pole or thill, but as soon as the 
sleeve is withdrawn from the pole our it disconnects automatically 
from the draught bar or trace. } 
3521. J. L. Boorn, Rochester, U.S , “ Rails.” —Dated 4th December, 1869. 

This consists of a compound rail for railways formed by first rolling the 
cap and base separately, and then applying them together through a roll- 
ing or compressing machine, whereby they are firmly united, and without 
being heated for the purpose, | 
5523. W. Suanks, Johnstone, N.B., ‘‘ Forging horseshoes.”—Dated 6th De- 

cember, 1869. 

The principal parts are carried upon and within a massive cast iron 
table or frame of a rectangular form, and are contrived so as to cut suc- 
cessive lengths of iron from a rod or bar, to bend each round a core or 
mandril, to compress or indent it if required, and to finally discharge it. 
The core or mandril projects up through an opening in the front part of | 
the table top, and the rod length is entered in a transverse horizontal | 
direction into its proper position behind it by the action on the uncut part + 
of the rod of a pair of entering rollers. The length or blank about tobe forged 
or shaped is pushed up against a stop suitably adjusted at the side opposite | 
to that of its entrauce, and it serves itself as a stop for the next length | 
whilst the latter is being cut from the rod. The cutting or shearing lever 
is fixed on a transverse horizontal spindle at the right hand side of the 
machine, and the rod is entered through a hole in it, and passes on through 
a guide in a holder fixed to the table. 

3542. C. WynpHAM, Southover, “ Velocipedes.”—Dated 7th December, 1869. 

This consists in forming notches or recesses in the face, or some other 
convenient pirt of the jointed leg, which has to be lowered on to the 
ground as referred to in the provisional specification of the inventor’s 
application for patent of the 9th October, 1869, No. 2947. These notches 
are for a tooth on the end of a pawl or drop bar to fall into and hold the 
leg secure at an angle when pressure is put upon it, should the leg be 
resting upon ground of a higher level than that upon which the wheel or 
wheels rest. The drop bar is suspended from the step, and is so weighted 
or balanced that it shall fall towards the leg, to insure the tooth or paw] 
taking into one or other of the notches. The lower end of the drop bar 
is looped to embrace the leg, so that it is always kept in close connection 
therewith. 

3544. J. S. Roperrson, Glasgow, ‘ Horseshoes.” —Dated 8th December, 1869. 

The improved shoe consists of a plate of wrought iron, or of malleable 
cast iron, approximating in outline to that of the ordinary shoe, but with 
its back part made narrower, and fitting in between the heels of the ordi- 
nary shoe ; sharp points are formed on the underside of the plate at the 
toe and at the heels or back corners, to enable the horse to take héld 
of the slippery surface of the ground when frozen, while the plate prevents 
snow from lodging in the hollow of the hoof. 

a Kos, New York, U.S., “ Screw propellers.”—Dated 8th December, 
869. 

The inventor uses in his propeller one or several screw threads, which 
may be attached to the propeller shaft. He prefers, however, to attach 
them to a cylinder of a larger diameter than the shaft; the whole is sur- 
rounded by a case or cylinder open on both sides. The inner, as well as 
the outer cylinder, may be either revolving or stationary. If one or both 
are revolving the inventor connects it to the screw thread or threads, and 
if one is stationary he fits it as close to the screw thread or threadsas may 
be done without incurring friction. 
aaa p BRIckNEL, Stratford-upon-Avon, ‘ Gates.”—Dated 8th Decem- 

her, 1869. 

The inventor connects the two gate posts together by a ground or an 
underground girder or girders, or beam or beams, firmly and rigidly fixed 
to each of them. The posts he makes by preference in cast iron, and the 
connecting girder or girders, or beam or beams, may be of the same 
material, and held, retained, bolted, or riveted to them or the two posts, 
and the connecting girder or girders, or beam or beams, may »* cast 
together and as one casting, or each post muy be cast in one piece with 
one portion of the girder, and the girder may be joined together by rivets, 
bolts, plates, or otherwise at the point where the ends of the parts meet. 
3553. H. 8. Rusu, New Cross, Railway chairs.”—Dated 9th December, 1869. 

The inventor forms on that surface of the chair against which the key 
bears a number of teeth of any suitable shape, but that which he prefers 
to employ is similar in form to the teeth of a wood rasp. 

3563. J. F. Atexanper, New York, U.S., ‘‘ Uadulating propellers.”—Dated 
9th December, 1869. 

This consists in the arrangement of a bucket or blade working below 
the water line, by preference in a chamber which is open at ends, and 
extends in the direction of the keel of the vessel to be propelled, this 
blade being connected to two cranks situated at an angle of about 90 deg. 
towards each other, in such a manner that by revolving the crank shaft an 
undulating motion is imparted to said blade, whereby the water in the 
propeller chamber is displaced and expelled either at one end or at the 
opposite end of said chamber, according to the direction in which the 
crank shaft is turned, and thereby the vessel is propelled either forward 
or backward with comparatively little expenditure of power. 

3570. A. Baur and F. Nicotet, Sarace, France, “ Velocipedes.”—Dated 10th 
December, 1869. 

This velocipede is composed of a bronze axle-box, terminating on one 
side by a plate or ear pierced with a hole, through which passes a pin in- 
tended to keep the box fixedin the nave and to carry the click. The axle 
of the driving wheel passes freely and without fricti 


ion through this box. 

A ratchet wheel, made of bronze, and fixed on the axle by the screw, is 

prod the space prepared in the nave, and the whole is covered by the 

p ate. 

we r A & Sarney, Sheffield, “ Fishing railway rails.”—Dated 10th Decem- 
ber, 1869. 

In fishing or connecting railway rails intermediate of the chairs or 
sleepers which support the rails the inventor employs fish-plates placed 
one on either side of the ends of the rails and bolted through. Tie fish- 
plate on the inner side of the line he makes of the usual form, but the 
outer plate, in order to stiffen the joint, he deepens, carrying it up around 
the head of the rail nearly to the tread of the wheel.—Not proceeded with. 
3575. R. J. Ransome, J. Dees, and R. C. Rapier, Westminster, “ Tram- 

ways.” —Dated 10th December, 1869. 

This consists, First, in making a tramway of cast iron blocks, each 
about 10ft. or 15ft. long, and about Sin. to 16in. broad on the top faces, and 
on the top face the inventors make (at such part of its width as may be 
desired) a groove or grooves running the whole length of the blocks, wide 
enough to allow the flanges of the wheels of railway or other vehicles to 
pass. The grooves, or the whole or any parts of the surface, may be chilled, 
80 as to increase the durability. The surface may be quite smooth, or 
chequered, or roughened in any way. The ends of the blocks may be dove- 
tailed or made with male and Tomale lugs or sockets or snugs in any con- 
venient way for joining up, and they may be bolted together if desired. 
3579. G. Ware, Islington, ‘‘ Maneuvring ships.” —Dated 11th December, 1869. 

This consists chiefly in the use of two strong vessels communicating 
with each other, and somewhat resembling the chambers of a common 
fire-engine, but with the exit pipe closed by a valve, the former vessel to 
contain water, and the latter to contain air, the water to be supplied from 
the bottom, side, or other part of the ship, by any suitable pump or pumps, 
= air to be supplied by an air pump or other means.— Not proceeded 
with. 

3583. J. 8S. PaRLow, Brooklyn, U.S.,'“* Raising surken ships.”—Dated 11th 
December, 1869. ; 

This consists chiefly in a peculiar construction and arrangement of the 
several parts or sections, and the novel means for adjusting and securing 
the same in any desired position under the vessel. tt can be adapted to 
vessels of various dimensions when sunk or embedded in the sand. The 
invention consists, Secondly, in a peculiar construction and arrangement 
of bridges or archways made in parts or sections, and in the novel means 
for adjusting and securing the same in any desired position, which 
bridges are held in chains or rods of iron, and work on centre pins, which 
are fastened to the deck. They are also fastened to standards or uprights, 
which are fastened to the deck and sides of the vessel used for the sup- 
port of the bridges, thus allowing the bridges to swing into the centre of 
the vessel, which bridges then lie fore and aft the vessel.—Not proceeded 
with. 

8591. W. Witiiams, Liverpool, ‘ Subaqueous tunnels.” —Dated 11th December, 
186 


The inventor makesiron rings in any suitable lengths according to cir- 
cumstances, ahd joins them together, the ordinary joints to be flanged 
and bolted together or otherwise made secure, alternatingthem with such 
a number of flexible or self-adjusting joints for pipes, such as those de- 
scribed in the specitication of former letters patent, dated February 24th, 
1869, No, 571, and as may be found expedient and desirable. 


Class 3.—FABRICS. 
Including Machinery and Mechanical 

Preparing, Manufacturing, Dyeing, 

Fabrics, ée. : : 
3513. J. WALKER, Clayton-le-Moor, ‘‘ Washing blankets."—Dated 4th 

December, 1869. 

The improved material from which the inventor manufactures such 
blankets is produced as follows:—India-rubber, when in the soft state, 
that is to say, praiously to its being vulcanised, is covered on one surface 
with powdered cork, the cork, by the pressure of rollers, being partially 
embedded in the india-rubber, firmly adheres thereto; the rollers may be 
engraved or cut to any design, ope I I : 


tions connected with 
vinting, and Dressing 


3 nay 
roduce a corresponding pattern on 
the cork or absorbent surface of the motal.—Not Pp -_" 
3535. A, McD. CLark, Calcutta, India, “ Securing bales of fibrous material.” 
—Dated 7th December, 1869. 
One form of tie consists of a piece of metal made with eyes or loops, 





somewhat in the fashion of of a hinge, and with a slotted opening. 
One end of the lashing is —_ through the slotted opening and bent 


| over, whilst the other end is bent into the form of a loop, through which, 
| and through the eyes or loops of the tie, a solidor split pin is passed to 


connect the parts firmly together, after which the end or ends may be 

turned up to prevent the pin accidentally falling out: or, if desired, 

such pin may be cut with a screw thread. The aforesaid tie may be made 

of sheet metal, bent, and cut into the shape desired, or it may be other- 

wise formed.—Not proceeded with. 

3547. M. SteLL, Bradford, “ Trap twisting frame.”—Dated 8th December, 
1 


This consists in having the trap rollers supported in swivelling bearings, 
and so arranged that on the breakage of any one of the twisted yarns its 
trap roller will fall back at the top end and be removed from conta: * with 
the driving means, and thereby cease to rotate. For driving the:c lers 
the inventor prefers to employ an endless belt or band runnin; | -shind 
the rollers at right angles thereto; and in contact with pulleys jixed on 
the bottom parts thereof when the yarn is in continuity, but when any 
one of the yarns break that roller can be removed from contact with the 
driving belt, and rotation will thereby cease.—Not proceeded with. 
$552. A. SEISSONNIERE, Paris, “‘Ornamenting figured muslin.”—Dated 8th 

December, 1869. 

The inventor applies the colours on the figuring or design only of the 
fabric, that is to say, supposing he wishes to colour the representation of 
a bouquet of roses, he appiies on the flowers a single rose tint, and on the 
leaves a single green tint. This being done the article, with the colour 
aprijed on the design, when viewed as a transpareut medium, by reason 
of the varying closeness and intervals of the threads composing the 
design, presents different shades of colour from deep to pale green and 
rose tints. In order to enhance the richness of the colouring the inventor, 
however, may repeat the application of colours several times if desired.— 
Not proceeded with. 

8555. W. Jonnson, Skelty, *‘ Pressing wool.”—Dated 9th December, 1869. 

This consists in a hydraulic cylinder with reversible ram, which, pro- 
jecting at either side, works horizontally into rectangular tubes of a size 
capable of holding, in a loose state, about half the material to be com- 

ressed. Each tube has a projecting ledge in front of about its own 
ength; and a trap door on its upper side for the introduction of the wool 
or cotton. These rectangular tubes, which, for ready reference, the 
inventor denominates stuffing-boxes, are fixtures, and are firmly attached 
by tie rods to each other and to the cylinders. They are open at both 
extremities, the apertures corresponding in length and width with the 
length ani width of a compressed bale, and are fitted each with a movable 
platten or follower.—Not proceeded with. 
3559. D. Cuayron, Bradford, “ Shuttles.”—Dated 9th December, 1869. 

This consists in constructing the two parts longitudinally, one part 
being fixed in the shuttle, the other part being hinged to the shuttle in 
the usual manner, so as to be turned up or out of the shuttle for placing 
and removing the spools.—Not proceeded with. 

3566. J. BaLLtanryne, Walkerburn, “‘ Yarns and threads.”—Dated 9th 
December, 1869. 

The condenser doffer which constitutes the present invention has its 
surface composed of movable, or sliding and fixed bars alternately, so 
that the cards (which are fixed upon the sliding bars)may be moved from 
side to side, and come in contact at each movement with a different part 
of the cylinder on which the doffer acts, and ou which cylinder the 
different coloured wools are laid, thus receiving from the cylinder at each 
movement wool of a different colour from that which is received by the 
card on the fixed bar, thereby making the spotted or mottled sliver for 
the manufacture of the thread. 

3568. H, Kersuaw, Bradford, “ Spinning worsted.”—Dated 10th December, 
1869. 

The inventor applies an open frame with bars to stand up between the 
threads of each pair of spindles, so that when a thread breaks in its 
passage to the top board or rail it wil be kept from joining or doubling 
on to an adjoining one. By these frames being formed open the threads 
may be better seen in their passage to the spindles. 

3580. T. Sagar, 8S. Ricumownp, and C. CatLtow, Barnley, ‘Looms and 
healds.”—Dated 11th December, 1869. 

The warp on leaving the beam is taken over the vibrator or bearer, and 
over and under the weaver’s rods, thence under and over two rods, by 
which one shed is formed by depressing one rod and raising the cther. 
The one depressed is attached by cords or other suitable means to pulleys 
on across shaft. On the same shaft is a smaller pulley, to which the 
inventors attach a strap connected to the treadle or other motion; to the 
rod above alluded to they attach other cords, which they carry upwards 
and over two pulleys supported by the loom top, and from thence they 
pass downwards and are connected to the rod, which is raised when the 
other rod is depressed. —Not proceeded with. 

3592. T. Rawsta Preston, “‘ Putting twist into sliver.”—Dated 13th 
December, wove. 

In the eye of the flyer the inventor fixes a projection or projections, or 
he cuts a notch or notches inside, so that at the motion of the flyer such 
projections or notches, coming in contact with the sliver or yarn, takes it 
with it to some extent, and twisting it up to front rollers. The front row 
of flyers are much nearer the rollers than the back ones; there is, conse- 
quently, a shorter length of sliver or yarn, with the same twist in it as 
in back row ; this being the case the twist runs close up to rollers catching 
all the fibres that come through the rollers; this causes less breakages, and 
the sliver or yarn is coarser from the front row.—Not proceeded with, 

3595. H. Warson, Stecton-in-Craven, “ Bobbins.” —Dated 15th December, 1869. 

This consists in the construction of a machine capable of self-acting, by 
effecting these operations at one process with great rapidity. This ma- 
chine comprises a series of rotary spindles with holders mounted in two 
dises or circular face plates, concentrically with the axis or shaft upon 
which the said discs also rotate.—Not proceeded with. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
3527. J. T. Prince, Boston, U.S., “ Hulling grain.”—Dated 6th December, 
1869. 

This consists chiefly in forming the periphery of a wheel with grooves 
around, part of which periphery is a curved stripper formed with strip- 
ping teeth, the ends of which stand concentric with the periphery of the 
wheel, the stripper being attached to segmental blocks, which are made 
adjustable with respect to the adjacent surface of the wheel itself, 
mounted in bearings which are made capable of a vertical yielding 
motion, 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3511. S. ALLEY, Glasgow, ‘ Breakwaters.”—Dated 4th December, 1869. 

This consists in constructing a vertical, or nearly vertical, wall to ex- 
tend to a depth sufficiently low to prevent the propagation of the wave 
action under it to any effective extent. This wall has fixed to, or formed 
on its back, at the upper part, one or more water-tight compartments, 
which float it, and the structure is made in sections of convenient length 
horizontally, which are connected together, and which are secured to 
moorings situated before and behind them. 

3564. R. A, Batton, Massachusetts, “‘ Fire resisting safes.” —Dated 9th 
December, 1869. 

The inventor employs for the stuffing of an ordinary safe, lamp black, 
either alone or in mixture with plaster of Paris, or any other suitable 
cement or material. Such may also be employed for the stiffening of the 
jacket of a steam boiler, or a pipe for the conveyance of steam or hot 
air, or for a common refrigerator, as used for the cooling or preservation 
of meats or other articles. 


* Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
8557. W. Tranter, Birmingham, “ Fire-arms.”— Dated 9th December, 1869. 

The breech box is formed with a curved rib on each side, for the pur- 
of giving additional strength, and to admit of the stock pag formed 
fh one piece with facility. The falling block is or may be formed with a 
proieoton at its front end, to prevent the block from being raised too 
gh when acted upon by the guard. It , or may have, likewise 
another ay oyaerd formed near the front part of it, for the purpose of 
fixing it in the required position by means of the guard for firing. A hole 
s yt legge be the gna | = in bn y bgp of = length, and | a 
slot is cut in a portion o length for the purpose of enabli e 
striking pin to work therein. - bw 
3577. W. Downina, ree) “ Cartridges.” —Dated 11th December, 1869, 
The outside case of proved cartridge, together with the ‘‘bonnet,” 
are constructed of common tin, and both are riveted to the flange. The 
“bonnet ” has a thin lining ef brass immediately next and in front of it, 
to protect and keep the fire from the ignited powder Peed the tin. 
The cap chamber and flange are each solid, and of malleable iron, so 
that they do not ay any riveting like the ‘‘ Boxer.” The cap chamber 
has a hole through it about one-sixteenth of an inch in diameter, and has 
at the bottom a brass seat flayed out in e Same way as the anvil, which 
is of sheet iron.—Not proceeded with. 


om, W. C. Green, Duck-lane, “ Breech-loaders.”—Dated 11th December, 
The inveritor forms the body with a projection on its under side inrear 





of the breech block ; through this res slots are formed to receive 
the , thas doing away wii trigger plate and the pins w 
which the sears turn or screw into alump on ‘projection. The tumblers 
are formed with hollow axes, which are received in holes in the body, and 
the tumblers are suitably formed to act as hammers or strikers to ex- 
plode the cap or ignition of central-fire placed in the breech 
ends of the barrels, holes being formed in the breech block for the 
striking end of the hammers to pass through. The holes in which the 
hollow axes of the tumblersturn are formed as near as may be tothe front 
face of the breech block.—Not proceeded with. 


Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj ry, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 


3514. H. ALEXANDRE, Paris, “‘ Organs.”—Dated 4th December, 1869. 

This consists in avoiding the intermittences of wind in the bellows or 
blowing apparatus, and in obtaining a continuous wind. The mechanism 
comprises two modes : one Rirely mechanical, the other an indicator to 
learn without a teacher, to blow into the reservoir which is fitted to all 
existing organs. He has different means of attaining this result. The 
first consists m employing two pumps (as usual) to arrange a mechanism 
which, by making the pumps as one at a certain moment, allows of put- 
ting one pump into action before the other has entirely produced its use- 
ful effect. This result is obtained by levers, racks, springs, or other me- 
chanical means. 

8519. T. CLARK, Cheapside, “‘ Umbrellas, dc.” —Dated 4th December, 1869. 

The object is to dispense with the necessity for using a separate loose 
case, which it is preferred to effect by adapting to the cover of the um- 
brella, and affixing thereto another piece of the same material as the 
cover is made of. 

3539. F. A, Harrison, Birmingham, ‘“ Buckles.”"—Dated Tth December, 
1869. 


This consists of two separate pieces of metal, which are cut from 
two metal blanks, and, being rwards formed and finished by press 
tools, constitute in themselves when put together the buckle or fasten- 
ing which is the subject of this invention.—WNot proceeded with. 

3546. E. Weipon, Shefield, “Portable cooking apparatus.”— Dated 8th 
December, 1869. 

The outer portion or case of the ap; tus is of sheet steel or iron, or 
other suitable metal, and is of a cylindrical form, and the various uteusils 
and appliances are so constructed that they may be readily packed 
within the case, occupying the least ible space therein, and fitting 
compactly and conveniently together, and so that they may be readily 
“iepahed and taken out when they are to be used. This outer case or 
cylinder may be used for various purposes, such as carrying water for 
filling the kettle, or for supplying a horse or other animal, and its lid or 
cover serves as a washing bowl. A cylindrical frame is made to fit with- 
in the case, the chief purpose of which frame is to form a support for a 
tea kettle or frying pan, or other utensils to which the heat is applied, by 
means of a spirit lamp placed at the bottom of the cylindrical frame.— 
Not proceeded with. 

3565. C. A. McCatia, Birmingham, ‘“‘Stoppering bottles.”—Dated 9th 
December, 1869. 

This consists in substituting a close fitting button valve, cover piece, 
or cap, to the end or top of the bottle or other such vessel, suitably 
mounted and held in place securely by a spring or equivalent means, 
whilst it is raised and opened by means of a lever or prdeetion, to which 
the finger or thumb of the operator is applied. The valve may be faced, 
seated, or fitted like an ordinary button valve, or like the safety valve of 
a steam boiler (without wings), or the stopper or valve may be slightly 
hollow or concave on its underside, and fit on to or over the end of the 
bottle neck, which latter form the inventor prefers to employ for 
“smelling bottles,” or bottles or tubes for containing volatile essence, 
salts, or scents, and they may be fitted with perforated caps, capsules, or 
covers, in which case the lever for opening the stopper should pass 
a slot in the side thereof. 

3571. J. Wiis, Sheffield, ‘ Sunshades.” —Dated 10th December, 1869. 

The inventor affixes to or forms on the ribs a strip of metal of any 
suitable section leading backwards along the rib, and connected at its 
end to the fabric of which the gutter is composed. By this means, when 
the umbrella is set up and the ribs have consequently a downward curve 
given to them at their tip ends, the strip of metal will tend to stand out 
away from the rib, and so hold open the gutter, whilst when the um- 
brella is closed the springs or strips of metal may lie close to the ribs; 
and in order also that the tip ends of the ribs may lie close up to the 
stick when the umbrella is closed, without their being held thereto by 
an elastic band slipped over their ends, or other appliance, which would 
be convenient when the umbrella is formed with a gutter, the inventor 
gives a set or permanent bend to each of the ribs near their tip ends, so 
as to cause their tip ends to lie close to the stick. This set or bend 
should be given to the ribs near to where they lie over the runner. 
Umbrellas not provided with gutters, and also sunshades, may similarly 
be formed with ribs, the tip ends of which are bent inwards, so that they 
shall lie close to the stick when the umbrella is closed.—Not proceeded 
with. 

3573. J. F. Sorposuet, Paris, “ Shell brooches.”—Dated 10th December, 
1869, 

This consists in the application of jewellery settings in the manufac- 
ture or ornamentation of articles as above, composed of shell, for the 
purpose of fixing the jewels or other ornamentation desired. 

3576. W. YEOMAN and J. GrtBertT, Walworth, ‘ Shuttle sewing machines.”— 
Dated 10th December, 1869. 

This consists in providing the shuttle bar at that end furthest from the 
shuttle with a transverse or cross arm which has in it for nearly its whole 
length a slot. The pillar or standard carrying the top arm of frame has 
within it a vertical spindle carrying at its upper end a mitre wheel gear- 
ing into another mitre wheel on the driving shaft of the machine. The 
vertical spindle has beneath it a circular dise which turns with the 
spindle, and on the under side of this disc is a pin with or withouta 
friction roller. This pin enters the slot on shuttle bar. Now by turning 
the driving shaft this pin will, by its circular motion so act in the slot as 
to give a to-and-fro or reciprocating motion to the shuttle bar and shuttle 
—Not proceeded with. 

3584. E. Simcor, Harpenden, ‘‘ Portfolio.”—Dated 11th December, 1869. 

To the back of the case or portfolio, which should be formed of some 
rigid substance, wood for example, and at the inner side thereof, the in- 
ventor hinges or otherwise connects near one edge two pins, and near the 
other edge of the said back, and site to each of the aforesaid pins, he 
tixes a piece of metal to receive and hold the said pins bytheir ends. He 
also employs thin pieces or port of sheet metal, each having two project- 
ing parts, in each of which said parts a hole is made, so as to come oppo- 
site to and pass over each of the before-mentioned pins.—Not proceeded 
with. 

3586. T. Moone, Birmingham, ‘* Door knobs.” —Dated 11th December, 1869. 

This consists in forming the necessary metal shank secured to the case 
of each of such knobs (and through which the spindle or male screw 
passes when in use) by the process of drawing, in all cases preserving a 
round central hole or orifice for receiving the male screw or spindle, while 
the exterior is finished by preference in a square form. 





Class 8,-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and. Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

3525. J. B. Spence, Manchester, “ Manufacture of alum.” — Dated 6th 

December, 1869. 

This consists in substituting soda for the potash or ammonia, and this 
substance being less expensive enables the inventor to produce a com- 
mercial alum, and in a crystallised state, at a more economical rate. He 
therefore takes alumi subst: an i hem, as in the or- 
dinary alum manufactures, with sulphuric acid and sulphate of soda, but 
other salts of soda may be used if the requisite amount of sulphuric acid 
be present.--Not proceeded with. ? 

3526. J. B. Spence, Manchester, ‘‘ Substitute for alum for the nianufacture 

of puper.” —Dated, 6th December, 1869. 

This consists in obtaining an economical substitute for alum, sulphate 
of alumina, or analogous substance, by treating an inferior class alu- 
minous matters, such as the shales of the coal measures of the fire-clay 
formations, or others of the same group, with sulphuric acid. The sub- 
stances the inventor pro; to grind by any ordinary apparatus, and to 
place them in a, reverberatory or other suitable furnace, or they may be 
calcined in the first instance.—Not proceeded with. 

3538. C. Vavin, Paris, “Separating metals from foreign substances.”— 


Dated 7th December, 1869. 

This consists in the employment of soft iron rings, each ring connect- 
ing several poles of the same name of natutal or artificial magnets, the 
magnetism of which is obtained without medium of electricity, the 
successive surfaces of these rings or equivalent surfaces being united on 
the same axis, and forming a cylindrical surface, which serves to retain, 
by magnetic attraction, bodies which are allowed to fall on to it, whilst 
the bodies not subject to magnetic attraction not adhering to it may be 
collected separately. 

3541. A. PonsarD, Paris, “ Crucibles.”—Dated Tth December, 1869. 
Sis prapeted to cover epee with these substances with 
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urnace, hearths, vaults, and even to the éeitite éckistrilotion of reheating 

farnaces and furnaces, for converters, crucibles, 

and linings of blast furnaces, steel crucible kilns for the baking 
of ceramic products, saggars, pots for glass works and their banks, basins 
for glass melting furnaces without crucibles, and to other like purposes. 

The pieces having been made and dried are covered with a highly con- 

centrated solution of chioride-of calcium, which penetrates the dry 

materials to a certain depth, and is perfectly refractory. This first layer 
is then dried in a stove, and coated a coating composed of materi: 

susceptible of being melted at a temperature approaching to that to 
which the pieces will be su uently subjected. These materials are 
silica and clay, diluted with a solution of chloride of calcium, the pro- 
portion of which varies according to the degree uf temperature to which 
the articles made are to be subjected, and to the refractory quality which 

it is uired to im) to them. These matcrials on melting form a 

glaze, the object of ich is to cover the pieces with a continuous layer, 

which protects the carbon from contact with the oxidising gases. 

3550. M. F. Awnpenson, Edinburgh, “‘ Treating sewage.”—Dated 8th De- 

cember, 1869. 

The inventor makes use of sulphate or uisulphate of alumina, in 
conjunction with lime or carbonate of lime (c ), for deodorising and 
partying sewage, or other waters containing organic or other impurities. 

ial sulphate of alumi pie exreene © Oe ene. 
ing sewage, the inventor will describe the method by which he makes it 
in a cheaper way than it can be at present purchased. He mixes 
common clay (any kind of clay or earth contai clay may be used) 
with sulphuric acid in the proportions of two parts of clay to one of acid 
by weight. After the clay and acid have been thoroughly and evenly 
mixed the inventor places the compound in a warm place until the 
sulphuric acid has combined with the alumina of the clay to form sul- 
phate of alumi The bination between the sulphuric acid and 
alumina will take place under ordinary temperatures, but without heat 
requires a gd time for completion than when the combination is 

by heat. 

3556. H. Byx, Leipsic, “‘ Refining parafin.”—Dated 9th December, 1869. 
The melted paraffin, or that which is fluid at ordi temperature, is 
ured into an ordinary mixing a atus, provided with a steam jacket, 
which steam is supplied, in order to keep the contents warm. The 

cover of this mixing apparatus is made to close securely, to prevent any 
possible loss of alcohol ; and itis connected with a condenser, so arran 
as to condense the alcohol as it evaporates, and return it to the mixing 
apparatus, after the manner of an inverted Liebig condenser. This ap- 
paratus is provided at bottom with a cock for running off the fluid 
substances. The mixing is best accomplished by means of a stirrer in 
the form of a screen or sieve. The alcoholic lye should be freshly pre- 
pared before each operation. 














Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic ies. 
3537, J. Warson, Montrose, N.B., “Electric printing.”— Dated 7th December 
1869. 

The inventor mounts the paper to be printed by ordinary electric tele- 
graph printing apparatus upon a cylinder of wood, metal, or other suit- 
able material, the cylinder being fitted with a female screw, and arranged 
to work in combination with a male screw, so as to cause the cylinder to 
rotate, and travel under suitable telegraphic printing apparatus.—Not 
proceeded with, 

8574. W. Barxes, Smethwick, ‘‘ Actuating railway signals.”—Dated 10th 
December, 1869. 

In order to give an audible signal or tion with dist or other 
signals the inventor provides a treadle bar at the side of the line of rail, 
in such a position that a train in passing along the line will depress it or 
tread it down, and in doing so act on a bellows-like apparatus and cause 
air to be forced through a whistle or other wind instrument. The appa- 
ratus can be thrown out of use when not required by means of a wire 
passing to the signalman at a distance. 

3587. W. A. MarsHaLt, Canonbury, “‘ Electric telegraph cables.”—Dated 
llth December, 1869. 

The process of insulating and protecting the wires is as follows :—The 
cotton or other fibrous non-conducting material with which the conducting 
wire or wires is to be covered is first dried and wound loosely on bobbins, 
and then boiled in a vessel containing paraffin wax until the whole of the 
cotton or other fibres are thoroughly permeated by the wax. The waxed 
cords or strands are then preferably re-wound on other bobbins, previous 
to which they are made to pass over the flame of a spirit lamp or lamps, 
or gas jet or jets, with the object of singeing off any loose fibres, and 
smoothing the surface of the strands. 








Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


3515. D. A. Woopwarp, Baltimore, ‘‘ Fluid lenses.”—Dated 4th December, 
1869. 

This consists in binding circular discs of polished, flattened, or plate 
glass to any required curvature, either spherical or parabolical, and after- 
wards cementing and firmly securing them together by means of rings or 
bands of metal or other suitable material, thus forming cells for holding 
fluids, whereby a fluid lens or any combination of fluid lenses may be 
made of any required focus, and of a size much larger than can be made 
of solid glass; and by means of the spherical or parabolically curved 
glasses, the metallic rebated rings, and system of cementing which are 
employed, a combination of cells may be formed for holding fluids of 
different indices of refraction, thus forming a fluid lens which will over- 
come both spherical and chromatic aberration in its own construction, and 
also whereby reflectors can be made of any of the precise and exact cur- 
vatures hereinbefore mentioned, the shells of glass being silvered by any 
method that can be used for the silvering of mirrors. 

3517. A. Riptey and J. Wormaxp, Southwark, “Pipe wrench.”— Dated 4th 
December, 1869. 

This invention relates to an improved wrench, designed expressly for 
grasping round surfaces of different diameters, such as those of pipes, bars, 
and studs, but will also grasp oval, rectangular, or other surfaces. 

3522, T. Pripeaux, Shefield, “ Calcining gas limes.”— Dated 6th December, 
1869. 

The inventor takes the gas lime and thoroughly incorporates the sub- 
stances formed by the passing of the gas through the lime with the 
portion of the lime which may yet remain in the caustic state. He ac- 
complishes this mixture by grinding the said gas limein a mortar mill 
or other suitable machine, and by preference he uses the gas lime as dry 
as it can be obtained, although some cases he adds water with 
advantage. 
$524. L. A, Taicon, Brussels, ‘‘ Forming iron pipes.”—Dated 6th December, 


1862. 
This consists of an improved mode of forming the joints of pipes or 
tubes whereby greater simplicity and economy are obtained. e ends 


of the pipes on the outside are formed of rather greater diameter than 
the body of the said pipes, tapering down so as to forma conical collar or 
projection round the ends of the said pipes. _A strip of lead is shaped by 
casting or rolling, so as to fit the conical projections on the ends of two 
pipes, and the said strip of lead is formed with a central rib underneath, 
which said rib | sonra into a space left between the ends of the pipes to 
prevent them from touching each other, and to allow of their expanding. 


3528. W.Gereves, Barnsley, “‘ Capsules.”—Dated 6th December, 1869. 

The inventor takes a strip of paper, and, having pasted or cemented it on 
the surface, he lays on to ita lead, metal foil, or paper. He then 
rolls the two together around a block, which is rectangular in section and 
divided longitudinally into four parts, which receive a wedge between 
them. The edges of the paper having been secured by the cement, the 
wedge is forced into the block sv as slightly to separate its , Which 
are held together by dowels and by elastic bands encircling them. In this 
way the paper is tly strainea; the ends which ject beyond the 
block are thenfoldedin. The capsule so formed is dioket to dry, and 
ottereneds Ge eenente sites The i itor makes a lead or en- 
largement at the lower end of the wedge, and this is received into a 
recess between the parts of the block. 


3529. D. Ropertson, W. L. G. Wricut, and J, More, Glasgow, N.B., 
“ Poveteg aga gc 7th —w pd 1869. 

This con combination, of an instrument known as the in- 
jector with a vessel or chamber. By means of the injector, which is 
attached by a pipe to the vessel or chamber, water or other liquid or 
Suk te forced ee rae & paar on in the in- 
jector of steam from a , or of com: or fluid 

hrough the nozzles therein from a oe A pump is also soln ts 
the vessel or chamber, s0 that air or other gas may be com’ 
to required extent, and which acts upon the water forced in by the 
injector. Not proceeded with. / 

3534. J. Jonas, Fenchurch-street, “Packing tea.”--Dated 7th December, 


The inventor employs a followet, which is acted 
ether caliphs income ob hopes, comsprens the fos within the chest 
king and 


to within chest 
explore strikers or beta give a Buceun Perey tating the ‘ 
pom geo doaised ebtak the wae of gm or canister. e bot 
rhe A to operate in any suitable or | ient manner, 
, Ses ich the inventor has found to answer consists of a number of 
si crm, wich gr penn og eB So 








BIRMINGHAM AT WORK. 


(From our own Correspondent.) 
Wiru some trifling exceptions, the gunmakers are not employed 
| more than half-time, and the prices at which some of the lower 
qualities are being sold leave scarcely any margin for manufac- 
| turers’ profit. The principal business doing this week is in the 
birding branch. Ba : 

The manufacture of measuring rules in Birmingham is gradually 
extending. The boxwood of which these articles are made is 
principally grown in Turkey, the English box not being of suffi- 
cient size and quality. The numbering and gradation of rules 
are the most interesting processes ; and with the assistance of Mr. 
J. Rabone, jun., I may briefly describe them. Since the inven- 
tion of the dividing engine by Ramsden, and its improvement by 
Troughton, Adey, Reichenbach, Gambey, and others, all the most 
accurate and finely graduated astronomical and other instru- 
ments have been divided and marked by means of it; but the 
process is much too slow and costly to be employed upon the rules 
in general use by mechanics. Straight scales and rules are usually 
divided by being placed side by side with the original pattern, 
when a straightedge, with a shoulder fixed at right angles to 
serve as a guide, is ed along the original, pausing at each 
division. A corresponding line is then made on the copy by the 
dividing knife. Segments of circles are uated by making a 
straightedge revolve on the centre of the circle, the divisions 
being marked off as on the straight scale. This method in skilful 
hands admits of much accuracy, and was applied to the gradua- 
tion of theodolites and other instruments before the dividing 
engine was invented. The various countries and states of the 
world which are customers to Birmingham have not less than 
150 different measures. At various times many of these measures 
have been changed from the duodecimal to the decimal‘division, 
still retaining the original standard of length; but within the 
past few years the use of the French metrical measure has become 
much more common in all parts of the world. Many nations now 
have a large proportion of their rules marked with the French 
metre, in addition to their own standard, and are thus, at least in 
Mr. Rabone’s opinion, gradually tending to the general adoption 
of that convenient and perfect measure. ‘ 

The patent wrought iron hinges, so largely made here, are being 
substituted in various places for the welded hinges, and they are 
also sent in large quantities to new markets. Thus hundreds of 
grosses are now going to the most distant parts of the Continent, 
not instead of any other kind of hinge, but in the place of the 
primitive contrivance of osier or cord ties, which have until the 
present time answered for hinges. Mr. Martineau estimated that 
2500 tons of patent wrought hinges were made in Birmingham 
during the year 1865, and since that time the production has still 
further extended. The formation of this hinge is simple enough. 
Suitable iron is cut to the fi of the required pattern, having 
the parts that are to make the knuckle projecting as tongues. 
These tongues, by being forced lengthways into properly shaped 
dies, are curled over so as to make a place to receive the pin, upon 
which the flap is to turn when the hinge is put together. The 
advantage possessed by the wrought hinge over the cast article, 
both as regards appearance and durability, are obvious, and need 
not be particularly specified. —— 

The manufacture of metallic bedsteads, which gives employment 
t> 2500 workpeople in Birmingham, is steadily increasing. The 
weekly production cannot be less than 6000, of which probably 
three-fifths are absorbed by the home market. The varieties of 
cost and quality are very numerous, ranging from the plainest 
article for hospitals and barracks to the elaborately-finished work 
of decorative art, in which beads, scrolls, and flying cupids are 
profuse, after the manner of the continental productions. - 

Among the articles for domestic use produced here roasting- 
jacks deserve mention, both on account of the extent of the manu- 
facture and the ingenuity displayed in connection with it. About 
40,000 jacks are made in Birmingham yearly, chiefly for the home 
market. Some are sent to the United States and the cvlonies, 
but the continental demand, owing to the prevalence of a different 
culinary mode, is practically nil. Among the novelties of jack- 
making water jacks may be mentioned, although their introduction 
was attended with little success. A weight is attached to a round 
barrel Gin. deep and 12in. wide, divided into four compartments. 
Between each of these compartments is a small aperture, through 
which the water drips, and as each chamber empties itselt into 
the succeeding one it gradually revolves, the weight acting as the 
motive power. Hot-air jacks have been tried on the smoke-jack 
principle, but can only be used with the ranges to which they are 
affixed. Machinery is employed to some extent in the jack trade, 
principally for cutting the wheels and pinions, but the fitting is 
necessarily done by hand labour. 

The telegraph extensions abroad continue to find plenty of em- 
ployment for the wiredrawers. The capabilities of production 
are very extensive and complete, in proof of which it is stated 
that a few years since a manufacturer here supplied in eleven 
months not less than 30,000 miles of wire, No 13 W. G. (equal 
*095). On this contract 250 hands were a og og Wire for 
weaving and fencing purposes is also largely made in Birmingham. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE TAPPING OF NEW BLAST 
FURNACES AT MIDDLESBROUGH—PRESENTATION TO MR, JOHN 
KanE—GREAT EMBEZZLEMENT IN THE IRON TRADE AT MIDDLES- 
BROUGH. 

Frruvess still characterises the North of England iron trade. I 

am disposed to think that the prices will remain unaltered for some 

time. At the Middlesbrough market on Tuesday there was not 
much business done, but the quotations were the same as the pre- 
vious week—viz., No. 1, 56s. 6d.; No. 3, 53s. ; and No. 4, 52s. 

Some parcels of No. 3 changed hands at a shade above the list rates, 

but these were exceptional sales. Local consumers buy care- 

fully, some of them believing that in a little time they will 
find prices lower. I certainly do not share that belief at present. 

Most of the pig iron makers are of opinion that the quotations 

are more likely to advance than to recede. There is a capital 

tinental d d, and the whole district is as busy as possible. 

The finished iron trade seems to thrive amazingly. Every avail- 

able puddling furnace is made to work as many heats week 

as possible, and the mills are constantly going. The ironworkers 
lose very little time, and an enormous amount of finished iron is 
sent into the market. Shipments to the continental ports are 
very active. New orders come in satisfactorily. The founders 
are busy, atid engineers are fully employed. On Wednesday 

Messrs. Backhouse and Dixon, of Middlesbrough, launched a fine 

screw steamer for a London firm; they have several other vessels 

on their slips in a forward condition. The other shipbuilders on 
the Tees are busy, and those at Hartlepool and on the Tyne are 
launching a large number of vessels just now. 

On Saturday Robert Lioyd and Co., of the Linthorpe Iron- 
works, Middlesbrough, tapped their two new blast furnaces 
which they have been adding to their stock of four. The whole 
> those — “Seen oh built — ee ienittes on of 

ir engineer, Mr. , whose knowledge of iron ing is, per- 
haps, second to none in Great Britain. A company, numbering 


about 200 ladies and — were mt at the ceremony, 
and, after i @ eplendld "works, they partook ofan 
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I see the ironworkers have been presenting Mr. John Kane, pre- 
sident of their union and operatives’, secretary in the Board of 
Arbitration and Conciliation, with a gold watch, £60 in money, 
and an address, in recognition of his services to them for many 
years past. Mrs, Kane was also presented with a gold watch. 

I hear that a cashier named Brockett, employed at Bell 
Brothers’ Middlesbrough offices, where the whole of their great 
iron works business is conducted, has beenapprehended on a charge 
of embezzlement. It is stated that he has appropriated to hisown 
use daring the last fifteen months upwards of £2600, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GiLascow Pic Iron MARKET:-—STaTE OF THE IRON AND 
COAL TRADES—THE SHALE OIL TRADE—TRADE bispuTes—Im- 
PROVEMENT OF THE HARBOUR AT MONTRUSE—NEW ASTRO- 
NOMICAL CLOCK. 

THE Glasgow pig iron market has been quiet and steady during the 

past week, the prices fluctuating between 60s. and 60s. 6d., prompt 

cash. Now a moderate business is being done at 60s. 3d. cash, and 
60s. 6d., one month No. 1, g.m.b. 60s. 6d ; No. 3, 59s. The ship- 
ments of pig iron for the past week were 10,325 tons. For the 


corresponding week of last year it was 12,865 tons ; showing a de- * 


crease this year of 2543 tons. 

The imports of Middlesbrough pig iron into Grangemouth for 
the past week were 32,870 tons. ‘This shows an increase of 10,265 
tons over the imports for corresponding period of last year. 

It is matter of general gratification that the dispute in the mal- 
leable iron trade is now practically settled. The puddling 
furnaces are again lit up, and both parties in the dispute 
await, and intend to abide by, the decision of the mutually- 
appointed court of arbitration. ‘The malleable iron trade of 
Scotland has scarcely ever been so brisk as it was previous to the 
commencement of the dispute. During the time the lock-out 
lasted a considerable number of orders doubtless found their way 
southwards; but now that the disagreement is ended it is to be 
hoped that a speedy recovery of the trade will ensue. It is 
expected that after the summer holidays, when full operations 
have been fairly set agoing, there will be a brisk demand for all 
descriptions of iron. The amount of railway and shipbuilding 
work at present going on throughout the country is sufficient of 
itself to keep the greater portion of the furnaces well employed. 

Now that the puddlers have resumed operations, it naturally 
follows that the consumption of coal increases. The coal pits are 
doing double shifts in many places. 

The mineral oil trade was never in better condition, and great 
activity is everywhere manifest in the way of extending the power 
of production in preparation for the incoming season. Numerous 
fresh shale pits have been opened, and as the raw material appears 
to be everywhere abundant, a revival of great briskness may be 
expected in this trade. Improved refineries are being erected, 
and better prices can now be obtained for our home made oil. 

It will be remembered that in April last the joiners of Glasgow 
and neighbourhood struck for advanced wages, and limitation of 
their hours of labour. That being the busy season in this trade, 
the masters found it expedient to make concessions, the majority 
of them agreeing to the the terms of the operatives ; but twenty- 
seven shops still held out, and continued the ten hours’ system, 
being supplied with men from various parts of the country. So 
that, after all it was only a partial victory which the workmen 
gained ; and it was quite apparent to observers that the concessions 
which many of the masters made were only temporary, to enable 
them to overcome the pressure of work then on hand. This opinion 
has proved correct, for it seems that those masters who are now 
getting free of important contracts, and are thus better able to 
contest the points in dispute, are paying off a number of hands, 
and altering the working hours from nine to ten per day. The 
men are in consequence bestirring themselves in apprehension of a 
renewed struggle, and an aggregate meeting of the joiners is to be 
held this week. 

The ironfounders of Glasgow have recently been so busy that the 
moulders have been led to agitate for an advance of 2s. per week 
upon their present rate of wages, and a formal demand to that 
effect has been made by a circular addressed to each of the 
masters. At an aggregate meeting of the Associated Ironmoulders 
of the Glasgow districts, held on Thursday night, it was reported 
that of the seventy-four shops in the district, forty-six had 
returned answers so far favourable to the request. Some of the 
masters had agreed to give the advance asked, others had 
intimated their willingness to increase the wages 1s. per week, and 
several had replied that they would not give the increased rate of 
payment indiscriminately, but they would deal with the workmen 
individually. There were twenty-eight shops from which no 
answer had been received, and the meeting made arrangements 
with the view of ascertaining the intentions of those employers 
who had not responded to the circular. 

It is gratifying to observe that the Montrose Harbour Commis- 
sioners are exerting themselves to improve their dock and harbour 
by removing the bank at the dock entrance, and other obstructions 
in the river, by dredging. The dredger furnished lately is now set 
to work, and is raising upwards of 100 tons in 14 hours; and when 
a sufficient number of punts are brought into requisition it is ex- 
pected that the tail of the Scaup will be speedily removed, so that 
vessels can be swung with safety, and prevent cause of complaint 
by shipowners of damage to their vessels in consequence of their 
taking the ground, 

Mr. W. Church, chronometer and watchmaker, Glasgow, is at 
present exhibiting a new astronomical clock, the result of four 
years’ labour and thought after working hours. The clock, which 
is constructed of the costliest material, and is enclosed in a beau- 
tiful mahogany case, is specially valuable on account of the 
application of Mr. Church’s invention for adjusting time without 
the slightest disturbance of the pendulum, To effect this purpose, 
magnetism is the agent employed at the Greenwich Observatory. 
Hitherto, no mechanical contrivance has succeeded in accuapniieh: 
ing the work; but in three different ways—each indicative of 
great inventive skill and practical knowledge. Mr. Church 
has furnished mechanical means for the accelerating, retarding, 
and adjusting of the clock without in the slighest degree affecting 
the pendulum. ‘The invention has been inspected by a number of 
gentlemen interested in mechanical science, and its satisfactory 
operation has elicited their unqualfied approval. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

PRELIMINARY MEETING OF IRONMASTERS : Prices unaltered: Dis- 
cussion of railway rates and the Factory Act modifieation— 
ACTION OF OPERATIVES IN RESPECT OF THE FACTORY ACT, AND 
IN ScoTLanD ; Js it a sign of the revival of harmony between 
masters and ? The importance of co-operation between em- 
ployers and loyed—INCREASE IN THE OUTPUT OF THE DIS- 
TRict; Kinds in demand —Pices : Still firm: Large offers in the 
Cleveland district—ConTRACTS IN THE MARKET — COAL: Jn 
average demand—THE CoMMIMTEE UPON BorLek EXPLOSIONS: 
Plan for compulsory inspection: What the witnesses omitted— 
RAILWAY AND CANAL RATES: Action by the Wolverhampton 
Chamber of Commerce : South Staffordshire when the rates are 
reduced—GENERAL HARDWARE TRADES : Their condition during 
the quarter: Markets and branches specified—THE INDUSTRIAL 
Art Museum For BIRMINGHAM—THE BiRwINGHAM TRAMWAYS 


BIL. 
To-DAY ursday) the | ge nd meeting of the bers of 
trade 
the Sut Sera ade rele Bcmingha Et 

















a eae <a 


7 








16 


THE ENGINEER 





Jury 1, 1870. 
ae we 











was soon disposed of. It was determined that the rates which 
have prevailed all the year as the Association list should be re- 
adopted, Finished iron therefore stands at £8 for bars, and the 
other descriptions in the customary proportion. There was cause 
for regret that the railway rates pa t up by railway companies 
to the height which acts so prejudicially against this part of the 
kingdom ; and likewise that the Government restrictions in 
respect of the employment of young people should be compara- 
tively so inflexible. Still hope is by no means abandoned that 
relief will be forthcoming by and by in both these directions. 
What the Chamber of Commerce in Wolverhampton are doing 
in respect of the former, and the action of the men in relation to 
the latter, are alike cause for satisfaction. 

As to the men and the Hoey A Extension Act, it is spoken of 
with approval that they should have so seen with the masters as 
to form a part of the deputation that waited upon the Home 
Secretary. Such a proceeding is conclusive of the sense which the 
advanced workmen have of the owners of the interests of em- 
ployers and employed in this industry. Coming as it does at a 
time when the men and masters in the Scotch iron trade lay down 
their arms together, and agree to abide by the decision of an in- 
dependent umpire, and contemporaneously with the presentation 
of a substantial gift to Mr. Kane, the workmen’s leader in the 
North of England, because of the part he has taken in preservin, 
the existing har ious relationship between the ironmasters an 
the workpeople there, it is significant, it may well be hoped, of 
the future co-operation of the men with their employers, even 
when the time shall come at which the wheel of fortune may not 
turn so directly round in their favour as it has done since the 
Board of Arbitration was started in the North. 

This question of co-operation with their masters by the men isa 
more important matter than at first sight appears ; and every fresh 
order for a few thousand tons of finished iron, either in this part 
of the kingdom or the other ironmaking districts, will make it 
more so. Meantime, whilst we have no superabundant supply of 
really skilled forgemen, we have not felt lack of reliable Gob : 
and if trade, as seems certain, should justify the continued pay- 
ment of the present scale of wages, the supply will be kept up, if 
only the Government should not interfere with ‘“‘ paternal” care, 
which, instead of strengthening the child, will make it rickety. 

More works are in operation now than at this time last year, 
and the output is considerably larger. Smaller proportions of 
individual works are lying idle than at that time. But there is 
still much room for more to be done. With our 2108 furnaces in 
the mills and forges of South Staffordshire we could do much more 
iron than our customers at present call for. Happily they are in- 
dicating that by and by they may be making demands upon us of 
a greater aggregate extent than now, though this week there are 
here and there indications of some improvement. The belief was 
strong to-day that as the season progresses the improvement 
which set in some time ago will manifest itself more conspicuously 
week by week. The boiler plate, the thick sheet, and the best bar 
trade will steadily become in better demand, whilst the falling off 
in strips, in hoops, in girders, plates, and angle bars, in large and 
small rounds, will diminish. In certain of these kinds encouraging 
sales were reported yesterday in Birmingham and the day before 
in Wolverhampton. 

Pigs keep strong, and there is no probability of their giving way 
in the least. Owing to the recent hot weather the make of this 
district is more than equal to the demand ; but the rates keep up, 
owing to the immense trade which is being done by the leading 
makers of the North with customers elsewhere. It is within my 
own knowledge that there is an extensive blast furnace pro- 
prietary in the Cleveland district who now have offers at the 
present advanced quotations for the whole of their make up to 
the end of the year 1872. These they decline. They will not 
book transactions beyond this year, to which only the rates of 
wages as last fixed extend. The offers, however, indicate the 
future demand, and as such are very significant, and fully account 
for the activity of the district named, and the blowing-in of new 
furnaces and the demand for workpeople. For it happens that 
not only may the great demand for rails in particular be inferred 
from this statement, but it is likewise true that orders have just 
been given out by two rail-making firms out of this district for, 
together, no less than fifty thousand tons of pig iron. The orders 
have been accepted by two pig iron firms, each of whom have 
undertaken to supply, at the prices of a few days ago, twenty-five 
thousand tons. 

Amongst the contracts out, of interest to the iron trade, we note 
that the Great Northern Railway want 2700 tons of double-headed 
iron rails of the large section, 85 tons of fish-plates, 100 tons of 
steel rails, and 200 tons of cast iron ; that the Oude and Rohilcund 
Railways are in the market for wrought iron sleepers and rails to 
be delivered free on board in London, Liverpool, and G Ww, Or 
delivered in Calcutta; that the Secretary of State for War is 
wanting for the Army Transport services wrought iron or steel 
wheels for experimental purposes ; and that the North-Eastern 
Railway is a gst the panies advertising for stores, 

Amongst the new work in the market of interest to the roof- 
builders is that of an iron roof which the Midland Company 
require for a wool stage at their station at Bradford. 

Engineers and ironfounders are being asked to submit tenders 
foreight light ger | tive engines for the Danish Govern- 
ment railways. The Tees Conservancy Commissioners ask for 
tenders for the construction of an iron dredger with two rows of 
buckets, and six iron hopper barges to carry about 250 tons each. 
Engines, boilers, pumps, tanks, valves, and pipes are wanted for 
the Southport Baths, The Ulster Railway Company desire cast 
iron cylinders to carry the new bridge about to be erected for the 
company over the river Bann at Portadown, 

A falling off in the demand for household coal is leading to par- 
tial employment at the collieries. The coal trade generally, how- 
ever, is about as brisk as usual at this time of the year. 

Mr. Sheridan’s (the member for Dudley) Select Deamitine upon 
Boiler Explosions had laid before them on Monday a plan for the 
carrying out of compulsory inspection of boilers. r. Fletcher, 
secretary to the Steam Boiler jiation, suggested the forma- 
tion of a central board in London, who should establish and direct 
inspecting centres, provided with the proper number of officials, in 
about forty places in England and Wales. Another witness was 
Mr. John Penn, who supported compulsory inspection. He 
believed that explosions arose from neglect, alike by the men and 
the proprietors. Corrosion was to a very large extent the cause 
of explosions, and this could be detect a by i ti Neither 
of these witnesses seems to have said anyth: about the great evil 
of which steam users themselves complain—the great difficult of 
getting thoroughly competent boiler makers to do repairs, e 
importance of weregs | this view of the question was proved. 

The question of the railway and canal rates for carriage to and 
from South Staffordshire continues to receive attention. Negotia- 
tions upon the matter are going on between the Wolverhampton 
Chamber of C ce and the railway companies, and at a 

ting of the chamber on Tuesday the secretary was directed to 
ask for the assistance of the iron trade. ‘‘ Harold,” a writer in a 
local paper, after showing that ‘‘the Black Country contributes 
more than a fourth of the aggregate iron prod England and 
Scotland,” says: ‘‘This, too, in the face of great obstacles in the 
shape of extravagant freightage to seaports, and old-fashioned 
works and appliances, from each of which its more powerful rivals 
are free. If Mr. Gibbs and his confréres of the Werahengien 
Chamber of C can d in their efforts to reduce the 
railway and canal rates for the conveyance of iron from South 
Staffordshire to the seaport towns the old district will have 
nothing to fear from its competitors, whether actual or prospective, 
the old-fashioned works notwithstanding.” 

Midsummer quarter is closing with less activity in all the hard- 
ware branches throughuut Birmingham and South Staffordshire 
than had been expected. More has been done in the six months, 
but I am inclined to believe that less has been done in the last 
half of,that six months than took place up to Midsummer in 1869. 


























With but few exceptions languor is observed alike in the home and 
the foreign markets. Abroad, our colonies of being very 
much overstocked for the present, and some of them hardly know 
how to dispose of their supplies. So.soon, however, as anything 
like a vigorous consumption begins those supplies, it is believed, 
will be worked off with alacrity. 

From the United States a very much better demandis confidently 
looked for speedily. Canada is quiet, the business with that mar- 
ket being unfavourably influenced by the refusal of Washington 
to renew the reciprocity treaty. Less is doing for South America 
now than in the past few months, whilst a tradeis anticipated 
as time rolls on and eligi le portions of that country are increas- 
ingly developed by British capital, The subsisting prostration, 
brought about by the long continued war, must take some months 
at least to give place to healthiness. Very little is being done for 
Italy orforSpain. Austria is better, and Russia is excellent. 

Coming near home, Ireland is comparatively unproductive of 
orders, but Scotland shows up better. 

Wales, too, is fair, especially throughout the iron and mining 

rtions of the principality, and some fair orders have been taken 
in the watering places. A portion of the North of England is 
tolerably good. Yorkshire cannot be said to be healthy, and Lan- 
cashire keeps depressed. 

That less should be doing now than a month ago is no doubt due 
to the closing of the quarter and the half year. Still it is to the 
very tardy revival of trade generally that we have to attribute 
the want of healthy demand, 

As may be expected, the want of appetite in the purchasing 
market leads to efforts to stimulate business by low quotations, 
which leave but little room for profit, And even these low terms 
are productive of very little f business, Ir 8 id 
that they are sufficiently well stocked, even though they may not 
possess more than that which travellers would regard as only a 
small quantity of goods. 

There is no diminution in the call for hollow wares and edge 
tools. The heavy ironfounders continue to mend ; water and gas 
companies at home and abroad still being good customers, and 
promising to be even better. Gas fittings are brisk. 

The subscriptions for the proposed Industrial Art Museum in 
Birmingham are coming in —ar In addition to several 
large sums there has recently been added to it £100 from Messrs. 
Nettlefold and Chamberlain. 

The two Birmingham Tramways Bills passed through the un- 
opposed committee of the House of Commons on Tuesday. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue Iron TRADE: Increased anxiety as to the result of the con- 
tinued drought : Briskness in the trade sustained: The water 
supplies : Employment of the mills on rail contracts : The demand 
and the make : Falling off in the iron exports : No change in the 
demand : Stocks completely cleared : Production and shipments : 
Comparative reduction in the Russian trade: United States’ 
requirements: Fresh Russian and continental engagements ex- 
pected after close of the quarter: The improvement in the trade : 
Present position of makers compared with that of the beginning of 
the yeaar—THE HOME TRADE—THE TIN PLATE TRADE- STEAM 
AND HOUSE COAL TRADES—BRISTOL WAGON WORKS CoMPANY 
(LimITED)—MEETING OF THE EeBw VALE STEEL AND IRON 
Company (LimITED)—THE LONDON AND NORTH-WESTERN Ral- 
way CoMPANY. 

ANOTHER week has passed and yet no rain has fallen, increased 
anxiety is therefore felt as to what will be the result. In the iron 
trade the briskness reported for several weeks past is still sus- 
tained, and this makes the exceedingly dry state of the weather 
more perplexing. Two or three weeks ago the effects of the 
unusually long drought had begun to give rise to serious mis- 
givings, it can well, therefore, be imagined that considerable 
uneasiness exists now amongst both men and masters. Of course 
with the present peewee un of steam poweratthe works the 
quantity of water required to keep the machinery going is compara- 
tively small ; but, besides the consumption, the supplies are reduced 
rapidly both by evaporation and by suction, the surface of the 
earth having now become so engage b dried and bereft of its usual 
moisture. Accordingly, a change in the weather is now more than 
ever to be desired, as it will not require many more days at the 
present high temperature to produce very serious results at many 
of the iron as well as other os establishments. As far 
as possible, the mills at the principal works are still fully employed 
on rail contracts, and the manufacture of fish-plates and other 
accessories is also carried on, and the demand is fully keeping pace 
with the make. Compared with four or five weeks ago, the 
iron exports from the local ports show a considerable falling off, 
but fortunately it is not brought about by any change in the 
demand. Stocks have now been completely cleared, and conse- 
quently the daily production of the works is conveyed to the 
ports and shipped with scarcely a moment's delay, and, even with 
the utmost expeditiousness they are capable of, makers find it 
difficult to avoid demurrage. Latterly the quantities of railway 
materials despatched to the Russian markets have been corapara- 
tively small, the pressing requirements of the United States 
having tested the capacity of the works to the full. After the 
quarterly meetings, Seaeres, it is expected that fresh engage- 
ments will be entered into on Russian and continental account, 
and makers are likely to be well placed for contracts, both for the 
remainder of this and for a — of the next year. In- 
quiries continue to be received from various sources. America 
will no doubt be as large a purchaser as in the past half year. 
The trade is still but little influenced by the close of the quarter, 
which is a striking instance of the improvement which has taken 
place in business since the beginning of the year, when buyers 
witheld contracts; but makers now hold the better position, 
having their hands full, and feeling no anxiety as to employ- 
ment for the next two or three months. Quotations will conse- 
quently be sustained without difficulty or risk, and a buoyant 
state of things will be evinced to the end of the year. The home 
trade improves gradually, pig iron being in good request, and 
bars, plates, &c., are inquired for with greater freedom. : 

In the tin-plate trade business is somewhat more encouraging, 
most of the works being now better employed, but owing to the 
continued unsatisfactory state of the tin trade, makers of plates, 
in the hope of a reduction taking place, are still obliged to limit 
their speculations with a view eventually to obtain more remune- 
rative prices for their productions. 

The steam coal trade shows further improvement, the demand 
from the foreign markets continuing tolerably good; and the 
clearances from the ports are more numerous. e pits there- 
fore, kept in more regular employment, excepting where they are 
interfered with by the shortness of the water suppli The house 
coal trade remains quiet. 

The fifth general meeting of the Bristol Wagon Works aes 
(Limited) i on Tuesday, — R. ee chair. 
The position of the company for the past year not been a very 
satisfactory one. The pa hel in sme the adoption of the 
report—which showed a considerable loss upon last —_ opera- 
tions—said that the directors very much regretted having to re- 
port ieteaeny: state. af. Suinge, Tet Shay gree en. 
couraged Ags prospects. of the future, w! were decidedly 
hopeful. e loss of the last year had arisen from an unfortunate 
= — they had 

get, but which were much too low. report 
the contracts on hand amounted to about £35,000 foreign 


, 
er. The i ray BE gE cwehip in Shevallp oan 
on amounted to it £44, showing a realisation of some- 


by the losses on 
the foreign contract. The wagon trade was shown to have been in 


a depressed state during the past year. 





meetingtof the Ebbw Vale Steel, Iron, and Coal Company 


(Limited) off in a satisf: manner, the report of the 
directors being unanimous} The com are about 
to crest a now steal will ob hbo’ Val, WOE them to 


turn out about 30,000 tons of steel rails per annum, At present 
the company turn out nearly 3000 tons a week of all descriptions 
of finished iron, 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

MARINE ENGINE BUILDING AT HULL—EXPORTS OF RAILWAY IRON 
FROM THE HARTLEPOOLS—RAILWAY COMPENSATION CASE AT 
DoNCASTER—SHIPMENTS OF RAILS FROM THE TYNE FOR NEW 
York—SrTEAM SHIPBUILDING AT SUNDERLAND—STATE OF TRADE : 
Sheffield : South Yorkshire. 

THE screw steamer Emily, of Goole, owned by Mr. W. France, of 

Leeds, which used to run between Goole and London, has been 

lengthened 24ft. amidships, and fitted with new double compound 

engines of 40-horse power nominal, and a Gouhis-oniiel Gollan 
carrying a steam pressure of 72 lb. per = inch. The engines 
were supplied by Messrs. Gilbert and per, of Hull. Messrs. 

Gilbert and r are the first engineers in Hull who have 

adopted the compound engines. Those placed in the Emily 

are the third pair which they have completed. The first pair, of 
60-horse power, were for Messrs. Rawson and Robinson's steamer 

Zaimia, and the pair, of 130-horse power, are in Messrs. 

Bailey and Leetham’s steamer Messrs. Gilbert and 

Cooper have now on hand two pairs of other engines of the same 

description, one for the steamship Aberdeenshire, and the other 

pair for Mr. France, owner of the Emily. ey are also building 

a pair of 170-horse power for Messrs. Bailey and Lovthent steamer 


Heavy shipments of railway iron have been made recently from 
the Hartlepools, princi — the north of — 

A case, “* Durham v. the North-Eastern Railway Company,” 
which has been heard before a special jury in the Sheriff's Court 
at Doncaster, has resulted in a verdict for the plaintiff for £16,567. 
The claim was for severance and injury to warping works near 
Thorne, on the new Hull and Doncaster section of the North- 
Eastern system. Compensation was originally asked for to the 
extent of £22,000. 

A fair quantity of rails has been shipped from the Tyne of late 
for New York. Itis stated that the Middle Dock Company at 
South — propose shortly to commence iron shipbuilding upon 

e 


a large 

Large quantities of steel are being forwarded from Sheffield to 
the United States, and the Bessemer furnaces are being taxed to 
their utmost capacity Some of the larger works are extending 
their means of production, this description of steel being used to 
a greater extent than it was ever used before. The demand for 
railway matériel of all descriptions continues unabated, and the 
men in all departments are fully employed. The armour and boiler- 
plate mills are also kept well going. 

The South Yorkshire Ironworks continue well employed upon 
the whole. There is a good demand for plates and rails, while the 
Bessemer steelworks at Penistone continue very active. Engine 
fuel is in moderate request for Lancashire, and a fair business has 
been done in steam coal for export. The North Lineolnshire fur- 
naces are absorbing a good deal of coal and coke. 
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BRONZE GUNS. 
Tue recent introduction of a bronze muzzle-loading field 


* gun for the Indian artillery by General Wilmot’s com- 


mittee, and the possible adoption of the same class of 
weapon for the English artillery generally, has given an 
importance to the experiments now in progress in Bel- 
gium with bronze guns, which a few years ago they would 


‘hardly have possessed. It is a significant fact that there 


are assembied at Liége at this moment artillery officers 
from nearly every European nation—including our own— 
for the purpose of watching experiments with bronze 
guns. A few years ago this would have been impossible. 
The nations seemed to be gradually settling down with 
their steel or wrought iron field guns, or with systems less 
eosily and less efficient; and among things of the past might, 
except in a few rare instances—as in ce—be ranked 
bronze field-guns. Those which existed were for the most 
part in process of supercession. But the tide has lately 
turned—for our country, at least, it has done so—and else- 
where experiments have been for some time in progress, 
the object of which is the application of bronze to rifled 
guns. Everyone knows the merits and the defects of that 
material for cannon. Its conspicuous merit is its tough- 
ness and resistance to explosive bursting. Whatever a 
bronze gun may do, and however it will fail, it will 
assuredly not burst explosively like steel or cast iron. The 
metal has other advantages, not the least among which is 
its adaptability for conversion. When your bronze gun is 
worn out, or when the pattern is superseded, you have 
always so much valuable metal which can be sold or recast. 
And the lightness of the metal is a further recommenda- 
tion in the eyes of the artillerist. But for rifled guns 
bronze has always been supposed to possess certain im- 
portant Seetveian aid among which is its softness 
and liability to injury by the friction of the studs, or the 
mechanical action of the powder gas. Until General 
Wilmot’s committee proved that it was otherwise, expe- 
rienced men declared that no bronze’gun could long stand 
the destructive action of a rifled projectile. It was known 
that the French guns wore out with a rapidity which 
iight be inconvenient on a campaign. But the committee 
which we have named proved that by adopting a narrower 
groove, and by carefully adjusting the height of the studs 
in relation to the groove, a bronze gun might be made to 
endure a vast amount of firing without becoming unser- 
viceable. Two guns have, at the hands of the committee, 
endured respectively 2673 and 1362 rounds with charges 
relatively higher than those of any other rifled gun in 
Europe, and still remain perfectly serviceable. Thesetigures, 
translated into plain English, mean a life of fifty-three and 
twenty-seven years’ ordinary service. It is clear, therefore, 
that bronze may be perfectly serviceable for rifled field 
guns. On the other hand, it was urged that these re- 
sults could only be obtained by adopting very soft metal 
for the studs. But, as General Wilmot’s committee ob- 
serves, “ when put to the test of experiment this objection 
is found to be completely without foundation. The zinc 
studs are but little liable to injury by the rough treatment. 
Nothing short of intentional injury can render the projec- 
tiles thus studded unserviceable.” As to the scoring of the 
grooves, from which much was feared, the practice is not 
thereby materially affected, the scoring being confined to 
the loading side and bottom of the bore. Further, when 
shells were burst by the committee within the the 
serviceability of the weapon was not interfered with. But, 
for all that, it is evident that if bronze can be made at once 
harder, more resisting, and more elastic, it will be be, pro 
tanto, a superior metal for artillery purposes. There is 
more than one direction in which it may be possible to 
work with advantage. There is first the direction of chill- 
casting ; secondly, that of casting under pressure ; thirdly, 
that of hardening the alloy. It is with the first and third 
of these expedients that the Belgian experiments connect 
themselves. Messrs. Montefiori-Levy and Kimtzel, 
nickel manufacturers, of Val-Benoit, near Liége, have for 
several years been experimenting with bronze. They have 
lately conducted a series of systematic experiments with 
bronze hardened in various ways. They found that by 
casting ordinary bronze in chills its hardness and tensile 
strength were greatly increased. By alloying a small pro- 
portion of phosphorus with it they found that an immense 
augmentation of strength and ness was the result. 
After satisfying themselves by various tests—conducted 
chiefly by Mr. Kirkaldy—that phosphoric bronze cast 
in chill is, as far as the resistance to statical pressure and 
strain is concerned, vastly superior to ordinary bronze, how- 
ever cast, they deemed it worth while to institute, under 
the auspices of the ian Government, a series of gun- 
nery experiments with the new metal. Perhaps “new metal” 
is hardly the correct expression to use, and its employment 
without qualification may provoke discussion. Phos- 
phoric bronze has long known, and, to a certain extent, 
ones in this ne In 1861 experiments were made 
with it in the Royal Gun Factories at Woolwich. Dr. 
Percy, in his work on “ Metallurgy,” treats of it. Professor 
ation a — one or — treatises on the subject. Mr. 
orbes, of Birmi , has employed it, and perhaps does 
so still—we belies that he = took a a heme “ the 
metal—and elsewhere phosphoric bronze has been experi- 
mentally employed. But until the present time no formaland 
systematicex ents have been made, or perhaps, weshould 
way, no on Tec 80 forma! and systematic as those con- 
ducted by Messrs. Montefiori-Levi and Kimtzel, and now in 
their final stage of p in Belgium, haveever beencarried 
out. To detail the results of the statical and other experi- 
ments on the new bronze would occupy more space than 
we can afford to the subject. It will be sufficient to state 
briefly what is now being done. Two guns have been cast 
—small smooth-bore muzzle-loaders—one of the ordinary 
and one of the phosphoric bronze, the latter having been cast 
in chill. These gune are being tested for hardness, for re- 
sistance, for non-liability to corrosion. The experiments— 
which are being carried out at Liége by the Belgian offi 
cials, in the presence, as we have stated, of representatives 





from nearly all the European nations—will probably con- 
tinue throughout the present month. Thus far, we are in- 
formed, the new metal has established a great superiority. 
But the tests thus far applied have only gone so far as to 
measure the relative of the two cannons. 
the new bronze is far harder than the other is fully proved. 
It remains to be seen if it is equally resisting to the ex- 
losive and mechanically-destructive effects of gunpowder. 
Mo rove this the tests will be pushed @ V’outrance ; and 
er, a breech-loading rifled gun of phosphoric bronze 
will be tried, to determine the suitability of the metal for 
pieces of this description. The direction in which the new 
metal appears most likely to fail, if at all, is in its suscep- 
tibility to be burnt or eaten into by the powder. This is 
inferred from the fact that a bees dendin small-arm, of 
which the breech was made of phosphoric bronze, showed 
signs of deterioration after a few cartridges, made pur- 
posely defective, had been fired in it. The gun now under 
trial, we are informed, has not exhibited any symptoms of 
failure of this sort. It is, therefore, too early to express 
any decided opinion upon the subject. We hope, as the 
experiments progress, to be able to keep our readers in- 
formed as to the results, which are exciting a good deal of 
interest. 

It should be mentioned that an important advantage ob- 
tained by the use of the new bronze is the remarkable 
homogeneity and conformity of the casting, and the absence 
of any necessity for casting with a “dead head.” Those 
who are familiar with the operations of bronze eam | will 
be able to appreciate these advantages, quite independently 
of any merits which the new metal may possess for artillery 

urposes. The phosphoric bronze gun now being tried at 
Fiége was 
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No. 4: Plate deposited by extremely weak current. Thickness, 
0°27 mm. 
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The carbonic acid and carbonic oxide are evidently derived 
from the solution out of which the metal is deposited, for to 
neutralise the excess of acid carbonate of magnesia was added 
from time to time ; and the nitrogen must have been obtained 
from the same source. The percentage of these three constituents 
vary in a remarkable and the same is true of the absolute 
amount of gas occluded. It is evident that the thickness of the 
deposit exerts an influence here, for the thinnest film of metal 
(0°08 mm.) absorbed 97°7 volumes of gas, and with an increasing 
thickness of the plate the relative amount of gas is seen to 
diminish. It follows from this that the greatest amount of gas 
is taken up at the commencement of the operation. To deter- 
mine this more accurately some special experiments were made. 








cast without any dead head at all ; it was cast | Two silvered copper plates had lines drawn lengthwise on them, 


also by inexperienced men, with rude appliances, in a nickel 


| 


dividing on one plate the surface into three equal parts, and on 


factory, and yet it has already worn out one gun of ordi- | another its surface into four equal parts. They were then 
: immersed in the bath’ and covered with a thin film of 


nary bronze which was opposed to it, and is still, we are 
informed, quite serviceable. 








OCCLUSION OF GASES BY ELECTRO- 
DEPOSITED IRON. 

M. Lenz has published at St. Petersburg a very interesting 
paper on an investigation which he made of the properties of iron 
thrown down in the metallic form from its solutions - a battery, 
and the chief results of his inquiry are given below. Iron 
deposited by a galvanic current is noted for its hardness, colour, 
texture, and capacity for occluding gases. The specimens that 
M. Lenz employed in his researches were obtained by Klein’s 
method from a solution of protosulphate of iron with which sul- 
phate of esia had been mixed, by aid of a weak current, 





metal. One division after another was now coated with var- 
nish, and the plate again immersed in the iron solution, so that 
the last film became the thickest. The varnish having been re- 
moved with alcohol, the were broken into three and four 
parts respectively along the lines, and the gas occluded by each 
portion determined. Finally, from the results of these analyses, 
it was an easy matter to calculate how much gas was absorbed 
when a plate increased 0°01 mm. in thickness. The numbers are 
as follow :— 


Exp.1. Exp. 2. 

0°01 mm. thickness of the first layer absorbed .. 18c.c. I17cc 
” ” second ,, + fy 9» 
third oa: Mie. . tee 


” ” ” 


” ” fourth ” Sa ” 
To the more abundant occlusion of gas by the first layer of 
iron must be ascribed the contortion attending deposition, as well 


the solution being kept neutral by carbonate of magnesia. Under | as the circumstances that, after a certain thickness of metal has 
these conditions the deposit has a beautifully fine granulated | been reached, the formation of vesicular metal seems unavoid- 
structure, in which the microscope failed to detect any crystalline | able. The rusted iron was also subjected to a searching inquiry, 
characters. The colour is a soft, brilliant grey, the hardness 5:5, and it was shown that during oxidation water was decomposed 


which means that the iron scratches apatite and is scratched by 
felspar. During deposition, even when a thick copper plate (a 
Daguerreotype plate) was used, this plate begins to bend as soon 
as the iron has attained a certain thickness, the concave side being 
turned towards the other electrode. If the copper plate be very 
thick, or the iron quite thin, no contortion, it is true, is observed, 
but that there is an inclination to do so will be remarked on dis- 
solving off the iron from the copper. The plate in bending takes 
the form of the face of a cylinder whose axis is horizontal. If 
the iron be slowly deposited on a polished face it presents, when 
thin, an unbroken surface with a velvet-like aspect ; as it grows 
thicker it becomes vesicular, and little depressions of an oval 
form are observed. 

The iron thus prepared loses many of its characteristics by 
being heated over a charcoal fire. Its hardness sinks to 4°5, and 
though when newly deposited it was exceedingly brittle, it now 
possesses the opposite character in a very marked degree. Thin 
films recently deposited can be easily crumbled between the 
fingers ; after they have been heated, however, it is quite im- 
possible to do this. They may be torn or cut with scissors, as we 


can tin-foil, but broken they cannot be, though bent backwards | gases 


and forwards repeatedly along the same line. The plate of iron 
has acquired greater powers of durability than a sheet of paper 
possesses when submitted to similar manipulation. When heated 
in vacuo, or in an atmosphere devoid of oxygen, the iron becomes 
as white as the platinum used for chemical apparatus. Iron 
ignited in this way rusts quickly, both in air and in water whose 
air has been expelled by boiling. In the latter case the water 
becomes green in a few minutes, and after some hours its surface 
is covered with a layer of rust ; if, on the other hand, deposited 
iron be taken which has not been heated, but few spots of rust 
make their appearance under the like circumstances of exposure. 
As the metal rusts gas is absorbed, and it is probable that a 
decomposition of water takes place. 

Again, as regards their electrical characters, the ignited and 
non-ignited iron comport themselves very differently. A galvanic 
element was formed with a solution of caustic potash, and two 
plates of iron, one of each kind ; or each of these was in turn re- 
placed sometimes by a plate of zinc and sometimes by one of 
copper. The strength of the current was determined galvano- 
metrically, and as the plates were in all cases placed at one and the 
same distance apart, the result of the galvanometric measure- 
ments may be taken as a measure of the electromotive force. 
Below are the results :— 


Defiection of needle. 
Ignited iron and non-ignited iron .. .. «+ «+ of «© — 6 
Copper and non-ignited iron .. «2 «2 «+ «+ «8 «8 — @ 
Copper and ted iron 3... 1s oc ce oe oe oe oo $1 
Co) OMG REMC 4. cc co se ce ce os oe ee Oe 114 
Ignited ironand zinc .. .. «+ os os «2 o8 #8 o8 114 
Non-ignited iron and zinc .. .. ss «+ o8 «+ + 91 


The volume of gas removable from the iron by the petntion English, 
: a 


of heat and the aid of the air-pump varied 
thickness of the plate between pretty wide limits, one volume of 
iron taking up from 20 to 97 volumes of gas. It consisted of hydro- 
nitrogen, carbonic oxide, carbonic acid, and aqueous vapour. 
Te dcteraine thelr velemotholaen wen out inte nasal atulen, Sxtoe- 
duced into a in tube, which was closed at one end, and 
communicated at the other with a Sprengel’s aspirator. Exhaus- 
tion at ordinary temperature drew out no gas whatever ; the 
tube was finally brought to a white heat in a charcoal furnace, 


and the liberated gases examined by the method which Bunsen 
has given in his “ metry.” The results of the analyses of the 
gases from four i of iron are given below :—Ne. 1: 


specimens 
iron precipitated on a brightly polished Daguerreotype plate, of 
pe Bare, grain, not paar mg Thickness of metal, 0°08 mm. 
No. 2: lron plate prepared by Klein by the method in use at the 
Russian State Paper Office. Surface finely granular, and dis- 
tinctly vesicular. Thickness, 0-125mm. No. 3: A similarly 


prepared plate, of equally fine grain. Thickness, 014 mm. 





and hydrogen absorbed. A fragment of the irun used in Experi- 
meut 2 was freed by powerful ignition from all gas, and immersed 
four days in water. ‘The rust having been removed as completely 
as possible, it was heated to a bright red heat in the tube of the 
Sprengel’s aspirator. The gases extracted were 2°54 volumes of 
hydrogen, 0°06 volume ni n, 0°02 volume carbonic oxide, 
0°053 volume carbonic acid, and 0°067 volume aqueous vapour, 
or 3°82 volumes in all. The comparatively large amount of 
watery vapour was supposed to be due to the rust that could not 
be removed completely, and whose oxygen at the high tempera- 
ture of the experiment would convert some of the liberated 
hydrogen into water. Assuming this to have been the case, the 
hydrogen would amount to 3°21 volumes, or 84°0 per cent. of the 
gases liberated. Iron deposited by a battery then possesses the 
gata of decomposing water, and absorbing hydrogen thus set 
ree. 

M. Lenz examined the comportant of copper when deposited 
by a battery. He found the gases occluded by this metal to be 
3°4 volumes of hydrogen, 0°37 volume carbonic oxide, 0°49 volume 
carbonic acid, and 0°14 volume watery vapour, or 4°4 volumes of 
in all ; or, in other words, he has shown that copper, when 
deposited, absorbs gases, the greater part of which is hydrogen. 





REAPING MACHINE COMPETITION 1N 
FRANCE 


(From our own Correspondent.) 
Petit Bourc, Evry-suR-SEINE, Juty 5th. 

THE useof ie mowing, and other machines, steam ploughs, 
&c., or at any rate the interest in them, is evidently increasing in 
France, and competitive trials instigated, and in some cases or- 
ganised, by the new Society of —— of France, and pro- 
vincial associations of the same c are occurring in many 
of the country. The other day I recorded the successes of the 
English makers and others at Lille. To-day and to-morrow the com- 
petition takes place here, as regards, however, only reaping machines, 


on a large farm belonging to M. Decavville,a well-known agricultu 


. of reapers is 
fixed by the icultural Society of the Eure, to take place on the 
estate of the Comte de Rottolan, at Bui G %, near 
Evreux, rather further from Paris on the Cherbourg line ; and on 
the 25th inst. another series of titive trials of the same kind 
of machines is fixed to take place at M. Sagny’s farms, of Chamant, 
and that of M. 8. Moquet at Mont-Lév pee is, a few 








liberally 
The committee consists of the following dis' —— 
turists —MM. Decauville ainé, Fiévet, Hervé- i 
Pluchet, The Baron Thénard, Ancelin ainé (of Balleux), Boursier 
(of an. (of Mortefontaine), Garnot (of ), 
Richard de Jou Léon oO! > 
ponso Rome vee ag bed elected by the competitors 
of the jury which is completed by 
according to arrangement, by 
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ceclocitersd Seale England. 
"hs seer Englishmade reapers here to-day is bu 
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interest or novelty, the rest bear their real parentage written all 
over them ; one of them isa reproduction of the Seymour, Morgan, 
and Allen reaper, and probably American built. ; 

~ The first trial to-day only lasted an hour, but, which is more 
important than the time occupied, all the machines worked 
without stop or accident and did their work well. They are 
all at it again now while I write, and will continue at work 
till the. evening, and recommence again in the morning. 
I shall be able to report progress by to-morrow’s post. 
The field in which the trials take place is a fine level piece, 
and the soil is more like terra cotta than common earth; the 
grain is miserably light and thin, so that the powers of the larger 
reapers will not be brought out to their full extent. 

Evry is a very small place, and the post leaves at an early 
hour, so that I have no time to say more, except that there is a 
large attendance of agriculturists, many of them of the first rank, 
and that, therefore, the exhibition of the reapers cannot fail to 
serviceable to their manufacturers, who, I may add, have taken the 
precaution of sending over their own men and teams, and some of 
the horses attract as much attention as their masters or the 
reapers themselves. The value of the horses and the /uxe of the 
machines, as our neighbours say, éall forth the constant remark 
that ‘it is not wonderful that England isalways in progress, when 
you see how she lavishes her capital” —lavish is not the right word 
my friend, but let it pass. 

Petit Boorec, WEDNESDAY AFTERNOON. 

The ground has d a very busi like air to-day, and the 
trials promise to tell an important tale. Yesterday nothing was 
done but general reaping, as my preceding letter will have told 
you ; tu-day the trials are all with the dynamometer, and con- 
sequently of more serious value. 

Some fifteen years since Professor Wilson introduced that 
method of testing the real value of reaping and other machinery 
in the United States, and it has been pretty generally practised 
ever since. 

The dynamometer employed here is the self-registering instru- 
ment of General Morin, which is fixed on the re of the machine, 
and takes the draught direct at the centre of the instrument by 
means of its power-spring and hook. The instruments are under 
the charge of M. Tresca, the Director of the Conservatoire des 
Arts et Metiers of Paris, and his son, Professor Wilson, and other 
members of the jury controlling the operations. 

The method of conducting the tests is as follows :—(1) The in- 
strument being attached to the reaper, and supplied with its slip 
of paper, the machine is made to pass over a certain distance, with 
its cutting apparatus out of gear. (2) The reaper passes over a 
similar extent of ground, with its cutting and other apparatus all 
moving, but notreaping. (3) The reaper is sent into the corn todo 
its work in the regular manner. 

It will be seen that the registering papers when taken out of 
the instruments produce three diagrams, one showing the value 
of the machine as regards its mere locomotive power, the second 
showing the strain on its working portions when not in contact 
with the corn, and the third gives the final result of the whole. 
By a simple comparison of these results- out of the two latter 
deducting the first—a good theoretical estimate of the merits of 
the reaper as a machine is obtained. In addition to this, the 
structure of the machines, as well as the condition of their 
bearings before and after trial, are being examined by Professor 
Wilson and M. Tresca; and, lastly, they have before them the 
time which each reaper took to cut down its allotted quantum of 

rain. 

With such data the trials here cannot fail to be highly important; 
the presence of Mr. Howard, M.P., Messrs. Samuelson and Co., and 
other English makers proves that they think so, and the lesding 
French agriculturists, with M. Decauville and his brothers at 
their head, show an intense interest in the proceedings. The 
trials so far have proved that the English machines press each 
other very hard, and also that great improvements have been 
introduced in them within a few years; and I think it must be 
said that no competition as yet appears which need give them 
any uneasiness, but that very serious competition which exists 
among themselves. ‘It is a toss between about three of the 
makers,” said an acute French agriculturist. 

It is unfortunate, but—scarcely any account is without its but— 
the drawback here is that all these careful trials will not result in 
an immediate decision ; this and the coming meeting at Chamant, 
appointed for the 25th instant, arose out of the co-operation of 
their agricultural societies, and the prizes to be given were fixed 
at the outset, so that the verdict of the jury will not be given 
until after the Chamant meeting. If, as I fear, the latter will not 
have the benefit of the presence of M. Tresca and Professor 
Wilson, there is the danger of a less well directed trial 
affecting a longer and more scientific one; if, however, the 
two gentlemen named tabulate the results of the dynam- 
metrical experiments, and the jury at Chamant accepts 
their recorded results, and only adds up the time trials on the two 
farms, we ehall have a report which may materially affect, for 
better or worse, our most famous reaper builders. But whatever 
may be the result—and although there may be something said 
about incomplete organisation — all the exhibitors will admit 
that they have been treated with the greatest courtesy and consi- 
deration by M. Decauville and his brother jurors and all con- 
cerned in the trials. It may be mentioned that it was at this same 
farm that the experiments were tried in 1867 with the steam- 
ploughing machinery. 








THE MID-LONDON ROAD AND RAILWAY. 


THE following letters have been addressed to the chair- 
man and members of the Metropolitan Board of Works. 
As a guarantee of the soundness of the scheme, we may 
state that Mr. Brunlees and Mr. Pain are the engineers 
by whom the works have been designed :— 


GENTLEMEN,—One of the principal requirements of London is a 
direct access from the north-western to the central districts, par- 
ticularly one which would connect Holborn with the Strand. An 
examination of the map will show that there is at present no com- 
munication whatever by a good road between the three great trunk 
lines of the Euston-road, Oxford-street, and Holborn, and the 
Strand and Fleet-street, except Portland-place and Regent-street, 
and Farringdon-road and street, both of chem circuitous, very far 
distant from one another, and the former situated so much to the 
west as to lie out of the main line of business communication. 
The intermediate channels are, without exception, tortuous and 
narrow over more or less of their extent, and though they are, 
perforce, much used for the purposes of general traffic between the 
great railway termini which le on either side of the Thames, 
they are entirely unfit to bear tle burden which is thrown upon 
them ; the result being a constant series of blocks and interrup- 
tions most detrimental to business. Chancery-lane, Little Queen- 
street, Drury-lané, dnd the othér narrow communications in that 
locality, may be éspécially réferred to as indicating where the 
natural outlet ought to be mddé. The importance of this subject 
was much dwelt upon in connection with the recent discussion as 
to the best site for the new courts and offices of law. One of 
the main objections urged to the Carey-street site (which, it is 
presumed, must now be regarded as finally selected) was the 
entire absence of any means of reaching the Courts by carriage 
traffic from the north, and it was admitted that approaches would 
have to be made, at whatever cost, between Holborn and the 
Strand, which should overcome this serious objection to the 
Carey-street site. It is in contemplation to construct a rail- 
way connecting the London and North-Western Railway 
at Euston-squdre with the South-Eastern Railway at 
Waterloo Junction, as shown on the plan and section (sheet 
No, 3). This line would pass under Southampton-row, Holborn, 
the west side- of Lincoln’s-inri-frelds, Clare-market, Wych-street, 





Holywell-street; and the Strand, and this gives an unusually 
favourable opportunity for the Metropolitan Board of Works to 
co-operate with the promoters of this railway in the construction 
of two short sections of road sixty feet wide, viz., from Southamp- 
ton-row, through Little Turnstile, to the north-west corner of 
Lincoln’s-inn-fields, and from the south-west corner of the latter 
to the Strand, thus completing a direct road to the north, having 
nowhere a width of less than fifty feet; and not only pass- 
ing through the very place where the necessity of an opening has 
been recognised by parliamentary committees and all other per- 
sons who have entered into the subject, but also affording a direct 
communication between the Thames Embankment and Hampstead, 
Highgate, Kentish Town, Holloway, and, in fact, generally 
between the north and centre of London, besides fulfilling 
the important object of connecting the three great thorough- 
fares, the Strand, Holborn, and the Euston-road. Another much 
needed improvement might be effected at the same time by open- 
ing up a direct access to Vernon-place to Theobald’s-road, which 
toguiher with the main road is more particularly delineated on 
sheet No. 2. It cannot be doubted that a very great incidental 
advantage would be produced by relieving these and other streets 
of the superabundant traffic now blocking nearly all the thorough- 
fares which in any way serve to connect the railway termini north 
and south ; for by this route the railway traffic would find a direct 
line of access, instead of having, as at present, to traverse bye- 
streets for long distances, seeking some means of transit, to the 
detriment of every other kind of traffic. Mr. Layard, the late 
First Commissioner of Works, in replying to a deputation of 
solicitors who waited upon the Chancellor of the Exchequer in 
June, 1869, in reference to the sites for the new courts and 
offices of law, observed, that if a wide street were opened 
upon the ‘“‘western side of the Carey-street site, which 
would lead into Lincoln’s-inn-fields, and thence into 
Holborn, it would become the main thoroughfare from the north 
of London, not only to the courts of law, but to the Strand and 
the Embankment, with its railway stations and steamboat piers.” 
Mr. Street, also, the architect of the New Law Courts, in his report 
to a sub-committee of the Courts of Justice Commission, July 2nd, 
1868, speaks of the necessity of taking sufficient land to allow of 
the continuation of a road on the western side of Lincoln’s-inn- 
fields down to Gilbert-street, and thence to the Strand, as being 
indispensable to the utilisation of the Carey-street site. It is sub- 
mitted that the present proposal offers an opportunity of acquiring 
for the public this very great metropolitan improvement, on terms 
which will not be likely to occur again, and that the Board of 
Works might with advantage consider this proposal with any other 
which may have been suggested for making new streets connect- 
ing the north and south of London. I shall be happy to furnish 
any further information on the subject that may be required. —I 
am, gentlemen, your most obedient servant, 
S. B. RoBERTSON. 
Solicitor to the projected Mid-London Railway. 
6, Crown Office-row. Inner Temple, E.C., 3lst May, 1870. 


THE (PROPOSED) Mrp-LonpoN Railway AND Roap. 


To the Chairman and Members ad the Metropolitan Board of 
Works, 

GENTLEMEN, —Having been informed that you wished for further 
information relative to the financial and general details of the 
above-mentioned undertaking, I beg to append the following as a 
supplement to my letter dated 31st May last, accompanying the 
plans which had been submitted to Sir John Thwaites on the 27th 
of that month. One of the most important points which the pro- 
moters had to determine in reference to the general plan of the 
railway was, whether to make the connection with the South- 
Eastern Railway at Charing Cross or at Waterloo Junction. On 
mature reflection, the promoters, under the advice of their engi- 
neers, resolved to select the latter position, and that for the fol- 
lowing reasons. To construct a line of railway with any regard 
to economy, between the London and North-Western Railway and 
the South-Eastern Railway at Charing Cross, it would be neces- 
sary to lay out the line under and down the Hampstead and Tot- 
tenham-court-roads, as shown on the plans of the North-Western 
and Charing Cross Railway Company, which obtained its Act in 
the year 1864, but the powers of which have now expired. This 
would necessitate making the junction with the London and 
North-Western Railway at or near Stanhope-place, Mornington- 
crescent, where the London and North-Western Railway is 
on a gradient of 1 in 70, and the incessant traffic of 
the new line would have to cross the whole of the great 
main line traffic into Euston, the declivity forming an additional 
source of danger and delay. From the point where the line left 
the Tottenham-court-road it would have to pass under houses for 
a long distance—indeed, nearly all the way to Charing Cross, and 
that whether it took the route proposed by the abandoned scheme 
or that of Leicester-square. This would in either case involve in- 
terfering with many trades and taking down a great number of 
houses and other valuable property. From this cause a line so 
constructed would be one of immense cost, however economically 
disposed its promoters might be. Turning now to the question of 
the junction at Charing Cross, and having regard to the peculiarly 
inaccessible position in which this station stands, and the difficulty 
of forming a junction with it at any point, we find in this difficulty 
alone good ground for the failure to carry out the North-Western 
and Charing Cross scheme, for it would be impossible to work a 
service of trains with safety or dispatch into Charing Cross station 
without widening the bridge over the river and enlarging the fan 
over the Thames Embankment roadway, which the promoters of 
the Mid-London Railway consider that neither your board nor the 
general force of public opinion would ever permit to be done. 
Even now this fan is no inconsiderable eyesore and nuisance, 
darkening as it does the roadway and Metropolitan District Rail- 
way station underneath from its existing great width, besides 
occasioning an incessant noise by the shunting of engines 
and carriages. On the other hand, the only alternative 
to widening the fan of the bridge appears to consist in 
winding through Leicester and Trafalgar-squares, and running 
under and on to the Charing Cross Bridge with an S curve, 
by a rise of 1 in 30, terminating at the northern brick pier 
of the bridge. The effect which this would have in blocking up 
the space between the bridge and the present Metropolitan Rail- 
way station, added to the danger of working the traffic, makes it 
difficult to believe that such a scheme could ever obtain the sanc- 
tion of Parliament or the assent of the South-Eastern Railway. 
The foregoing points constitute a few of the principal and, in the 
opinion of the projectors of the Mid-London Railway, practically 
insurmountable objections to the construction of any line 
from the London and North-Western Railway joining the 
South-Eastern Railway at Charing Cross, I now proceed to state 
some of the principal grounds which have induced the promoters 
of the Mid-London Railway to suggest the construction of their line, 
and of the new road, as shown on the plans laid before your board. 
With respect to the union of the two great lines of international 
communication, viz., the London and North-Western Railway, 
comprising 1479 miles, and the South-Eastern Railway, comprising 
346 miles, I may state that the plans of the Mid-London Railway, 
as submitted, have met with the approval of the general managers 
of both those companies, as being by far the best ge brought 
before them for effecting a junction whereby the London and 
North-Western Railway can run their trains from the arrival 

latforms at Euston straight through to Cannon-street, thence to 
Folkestone and Dover for the Continent, and vice versd, without 
changing carriages, shunting, or delay of any kind. The promoters 
of the Mid-London Railway propose to construct a station under- 
ground, by the side of the Euston station, and in immediate con- 
nection therewith, to be solely devoted to carrying the great local 
traffic to and from that point to Holborn, the Strand, Waterloo, 
Cannon-street, London Bridge, and the stations on the lines of the 
South-Eastern Railway, as well as the London and South-Western 


Railway, comprising 560 miles, and the London and Brighton and 





South Coast Railway, comprising 368 miles, without interfering in 
any way with the London and North-Western traffic into and out 
of Euston; a mostimportant point to be considered when dealing with 
a station crowded with trains. It will:thus be seen that the 
pronened line effects the most direct junction that can be made 
tween no less than 2753 miles of railway, viz. :—1479 miles 
north, atid 1274 miles south of London. So direct is the route of 
the Mid-London Railway, that although it meets the South- 
Eastern Railway at a more distant point, it is only a few chains 
longer than it would be if it took its course down the Hampstead 
and Tottenham-court-roads, and through Leicester-square to 
Charing Cross. Moreover the advantages which at first sight 
would seem to accrue to passengers from Euston-square to Charing 
Cross by a line taking the course of the abandoned North-Western 
and Charing Cross Railway, will be found, on examination of the 
map, to be more apparent than real, owing to the time which 
would be lost in shunting at each end, so that, in point of fact, the 
Mid-London Railway line, as at present projected, offers even to 
such persons equal if not greater convenience. The gradients of 
the Mid-London Railway, as shown in the section, are of the first 
class, the steepest being one in one hundred and fourteen, except a 
short rise of one in forty into Euston station, where such a rise 
is an advantage, as it will facilitate the stopping of arrival and 
starting of departure trains. The great depth at which the line 
runs from the Strand ceptivente, will enable the tunnel and 
stations to be constructed with a minimum amount of interference 
with the sewers and roads, and consequently with the public traffic 
in the streets. From Euston-square to the south side’of Lincoln’s- 
inn-fields there will be no disturbance of the surface of the streets ; 
and, in fact, so far as the public convenience during construction 
is in question, few persons will know that a railway is being made 
at all. The same cause will insure a complete freedom from 
vibration and damage to the occupiers of houses along the line of 
route, which no metropolitan railway hitherto projected could at 
all compare with. The construction of a station on the site of the 
houses between Norfolk and Surrey-streets will enable Norfolk- 
street to be widened to 60ft., thus making a good approach to the 
Strand from the Thames Embankment, amuch needed improvement. 
Further, it is proposed to carry the railway over the Embankment 
and river by an elegant bridge giving ample headway over both ; 
the design to be approved by your board. Special means will be 
adopted to prevent noise caused by the passage of trains over the 
bridge, and as it will only be wide enough to admit two lines of 
way, and without a fan end, it will not in any manner injure the 
appearance or disturb the traffic of the Embankment roadway. If 
your board deem it advisable, public footways can be constructed 
on each side of the bridge. The engineersto the promoters of the 
Mid-London Railway have given this question as to the bridge 
their most earnest thought, and they consider that it is impossible 
to make any junction with, the South-Eastern Railway at Charin 
Cross, or elsewhere, with so little detriment to the river an 
Embankment road. The union of the London and North- 
Western and South-Eastern Railways by the Mid-London 
route, and the construction of the road over would put the 
great legal centres of Lincoln’s-inn, the Middle and Inner 
Temple, Gray’s-inn, the Bedford-row district, and the new 
courts and offices of law (a building which, it has been said 
by high authorities, will probably attract more traffic than 
any other ever erected) in direct communication by railway 
and road with all parts of the metropolis, the United Kingdom and 
the Continent. By this road also the entire property, from the 
Cobden statue in the Hampstead-road to the Thames Embank- 
ment, would be benefited and in.proved. Holy-well street, Clare 
market, and the bad neighbourhood surrounding would be swept 
away to make room for a better class of buildings called forth by 
the construction of a great road through their midst, the Strand 
would be widened and improved, and all London benefited. In 
carrying out all great public improvements in the metropolis it is 
necessary to take down a number of old houses, chiefly inhabited 
by the working-classes and small shopkeepers, inflicting on them a 
hardship in being obliged either to crowd into already over 
populated districts, to the detriment of their health and morals, 
or to live in the suburbs, at the expense of time and money in 
coming and going. To obviate this the promoters of the Mid- 
London Railway purpose applying to Parliament for powers to 
build on a portion of their surplus land a block of dwellings for 
astisans whose lodgings may have been swept away by the making 
of the Mid-London Railway and road, The promoters consider 
that by so doing they will benefit in every way the working popu- 
lation, and the investment, with proper management, will ~ 
a fair interest on the outlay. On the plan of the Mid-London 
road laid before your board, at the point where it joins the 
Strand, no improvement of the latteris shown ; but the promoters 
beg to lay before you a further plan, showing a slight deviation of 
the Mid-London road, and how the Strand, between the churches 
of St. Mary’s and St, Clement’s Danes, can be widened. With 
respect to cost, the go are in a position to show that by no 
other route through the metropolis could the London and North- 
Western and South-Eastern railways be united so economically. 
With regard to the Mid London-road, the surveyors to the pro- 
moters estimate the gross cost of buying sufficient property to 
make a 60ft. road from Vernon-place, Southampton-row, to the 
Strand, as well as the opening into Theobald’s-road, at £500,000. 
From this must be deducted the sums to be realised on the sale of 
surplus property, which cannot fail to be of greatly increased value 
after the opening of such an important thoroughfare. Further, the 
promoters suggest that the nett cost be borne equally, one-half by 
the Mid-London Railway Company, and the other half by your 
board. The promoters of the Mid-London Railway have laid their 
lans for both road and railway before your board, and court the 
Pullest inquiry, being confident that their undertaking is the best, in 
every sense, that has heen hitherto proposed for through commu- 
nication by railway, from north to south, as well as by road be- 
tween the north and centre of the metropolis.—I have the honour 
to be, gentlemen, your most obedient servant, 
8. B. Ropertson. 


Solicitor to the Projected Mid London Railway. 
6, Crown Office-row, Inner Temple, E.C., 20th June, 1870. 








THE LANESFIELD BorLER EXxPLosion.—The inquest upoa the 
two men who were killed by the explosion of a boiler at the Lanes- 
field Ironworks, near Wolverhampton, of Messrs. H. de Simen- 
court and Co., has been concluded. E. B. Marten, C.E., 
chief inspector of the Midland Steam Boiler Inspection and 
Assurance Company, who had examined the boiler on behalf of 
the coroner, said that the cause of the explosion was the fact that 
repairs had made a straight line of rivets across three plates at 
a point which had been made weak by constant repairs. The 
boiler was inspected externally by the company’s officers, but not 
internally. It was not insured. In 1868 an application that it 
might be assured was made by the owner of the works. Mr. 
Marten examined it, and found that it was not in a sufficiently 
good condition for assurance. The pressure was then 321b. to the 

uare inch, and he recommended that the boiler should be re- 
plaped by a new one, or the pressure reduced to something below 
20lb. Afterwards the boiler was extensively repai and con- 
tinued to be worked at 321b. to the square inch. In directing 
the jury, the coroner said that the owner of a boiler was in the 
same position as the owner of any other machinery—he must ex- 
ercise sound and proper discretion so as not to en r the lives 
of his workpeople. Mr. de Simencourt was not bound to take 
notice of Mr. Marten’s or any other person’s advice to lower the 
pressure, except in a rational and discreet manner. In continuing 
to work the boiler at 321b, he only exercised his own discretion, 
which he had a perfect right to do. The jury returned a verdict 
of ‘‘ Accidental death ;” and added that they considered that Mr. 
de Simencourt erred in continuing to work the boiler at 32 lb. 
after having been advised to reduce the pressure to 20 Ib. 
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RAILWAY MATTERS. 
From the year 1862 to 1867, according to a recent publication, 
1268 people were killed and 4426 wounded by railway accidents. 
THE Birkenhead and Hoylake Railway was on Monday seized 
by the sheriffs’ officers acting under the instructions of Mr. Vyner, 
the owner of the land traversed by the railroad. 
A FRAMEWORK knitter living at Hucknall Torkard, obtained 


£750 damages from the Midland Company for alleged injuries 


received in a slight accident on the Mansfield branch in 1868. 
The company suspect unfair play, and have applied fora new tri 
but the man is now in prison on a charge of perjury in connection 
with the proceedings. 

On Tuesday the anriual féte in aid of the Great Western Rail- 
way widows’ and orphans’ fund washeld in Becket Park, Shriven- 
ham, Berks, the seat of Lord Barrington, M.P. Excursion trains 
were run all available stations, and a vast concourse of 
people joined in the sports and pleasures of the occasion, inciden- 
tally contributing thereby aid to a good cause. 

On Tuesday morning a large number of workmen commenced 
breaking up the roadway in the Blackheath-road, Greenwich, 
preparatory to laying down the rails for the Pimlico, Peckham, and 
Greenwich street tramway. The company who are carrying out 
this scheme have purchased a large tract of land on the main road 
leading from Greenwich to Woolwich, on which workmen are 
employed in ereeting buildings for horses and omnibuses. 

A TELEGRAM from Salt Lake reports that on the 15th of June, as 
a train on the Pacific Railway approached the Platte river, the 
engine-driver discovered a band of 300 Indians crossing the line, 
As the train neared them they began to yell, and, supposing they 
were about to attack the‘train, full steam was put on, driving it 
through the band at high speed, and killing thirteen Indians. 
This proceeding will not tend either to preserve peace on the border 
or to insure the safety of the railroad. 

A NEw line, which has been formed by the London and North- 
Western to connect the north dock range and Bootle with Edgehi 
and which will give railway facilities to the districts of the Ol 
Swan, West Derby, and Walton, is now opened for passen- 
gers. The enterprise shown by the London and North-Western 
in this direction has induced the Lancasbire and Yorkshire Com- 
pany to reduce the contract fares between Liverpool and Waterloo 
on their line, and also to open an additional station at Bankhall, 
which will be a great convenience to that neighbourhood. 


ACCORDING to the Japan Mail of the 21st of May, received on 
Wednesday, the railway works are im rapid progress. The section 
between Yedo and Yokohama has commenced at both ends 
simultaneously, the land in the capital chosen for the site of the 
station was being cleared and levelled, and all possible facilities 
are afforded to Mr. Morel in prosecuting the undertaking. The 
line crosses the Tokaido (the grand trunk road of the empire) twice 
—once at Kanagawa, and once just below the British Legation at 
Yedo ; and it be constructed on a 3ft. Gim. gauge, as approved 
by the consulting engineers at home, whose opinions upon the subject 
were request 

ANEW tramway company, entitled the Southall, Ealing, and 
Shephetu’s Bush Tramway, is being privately promoted, and with 
prospects of Balin g and Acton have no communication 
with the North London, and the latter none with the West-end. 
This the projected tramway is intended to rectify, and it will 
ue a feeder to the Great- Western, the North London, and the 

fetropolitan railways. Immediate steps will be taken to obtain 
the requisite powers to construct thir tram-railway, and it is pro- 
posed to lay the first portion of the line from Ealing Dean to 
the Metropolitan Railway, crossing the Uxbridge-road at Shep- 
herd’s Bush. An Act is now before Parliament which gives 
facilities for the construction of tramways, and it is consequently 
hoped that the required powers can be obtained with very little 
expense. 

THE projected Southern Railway of Canada, if constructed, of 
which there seems, through the opposition of the Great Western 
of Canada, to be considerable doubt, will form an important 
link in the railway system of Canada. According to information 
laid before a meeting at St. Thomas, in furtherance of the under- 
taking, it is to cost fifteen millions of dollars, and is to be a first- 
class road throughout. The Canadian Home Journal, which 
speaks in glowing terms of the prospects of the scheme, says, in 
commenting on peeking : “It (the railway) is to traverse the 
table land Thiet ‘ormis the heart of the Lake Shore counties from 
Buffalo to this ee pom this place it will send one arm to 
Detroit, to receive the travel from San Francisco over the 
Union Pacific, the Chicago and Rock Island, and the Michigan 
Southern Railroads. It will send another. braiich to St. Clair to 
invite over its short route and easy gradesthe traffic of the Michi- 
gan Peninsula, and the travel which will come. through it from 
British Columbia over the projected Northern Pacific. When it 
gets to Buffalo it has its choice of three routes.to the Atlantic 
coast. The intention is to lay a double track., One of them is to 
be used exclusively for passengers, who carried on their 
journey at the rate of fifty miles an hour. The other will be the 
freight track.” 

Mr. H. J. R Porter thus describes in the 7imes his ascent 
by the Rigi way;:—‘* A wagon laden with about a ton and a- 
half of timber prepared for sleepers was ready, and on this twenty- 
five passengers took their seats ; and we started, propelled by the 
engine, which is of peculiar construction. In twenty minutes we 
traversed 4700ft., and were about 1170ft. above the level of the 
lake from which we had started; we found thirty-three men at 
work laying down sleepers and rails; the transverse sleepers are 
4in. wide by 4in. ; the ordinary rails.are bolted to those sleepers, 
which are 2ft. apart, and at Gin. outside the metal rails longitu- 
dinal beams 6in. by 6in. are bolted to the sleepers ; in the centre 
a metal rail is firmly bolted, in which there are openings to receive 
the cogs of the centre wheel of the engine, which revolves with the 
axle, the steam power being applied to a cog wheel on each side 
at equal distance from the ordinary wheels and the centre one 
above described ; the brakes are applied to the ordinary wheels, 
which are like the wheels of any carriage, and are about 2ft. Gin. 
in diameter. The boiler and | Bowen are not placed horizontally 
as is usual, but stand Spright, having while on a level a consider- 
able incline forward ; when ascending the mountain the boiler is 
consequently — perpendicular, | the floor of the tender per- 
fectly level—the tender and engine being in one, and supported 
by the four small wheels, one of which I have described above.” 


THE three associated companies—the Manchester and Sheffield, 
Great Northern, and Midland—who are the promoters and owners 
of the new railway now in course of construction between Liver- 

1 and Manchester, and which is to have its terminus in Rane- 
h-street, are immediately about to proceed with the under- 
ground line from near the upper end of Renshaw-street to Egerton- 
street, in Toxteth Park, where it will join the present Liverpool 
and Garston line ; also with the station itself, which will 
have an extensive frontage reaching from the Lyceum to Fair- 
clough-street, and sratt-eactiread to {ness Rear cost ; and 
occupying an area of sevi acres. ie space for the station is 
being cleared, and Lynn’s Waterloo Hotel is amongst the build- 
ings being swept away. There will also bea and convenient 
station at the corner of St. James’s-street and iament-street, 
Toxteth Park. This structure will be what may be described as 
an underground station, inher a level with the tunnel railway, 
and approached by a spacious flight of descending steps. The ground 
above be excavated from the street down to the railway'level, to 
the extent of the entire station area, and the space excavated 
be covered over with glass on the strect level above, thereby 
forming a roof to the station, and at the same time admitting light 
te be pushed folwand with the greatest ponsble rapility” te order 
orw: e 8 jidity, in order 
rae Sree 





-street may be opened as fearly as pos- 





| to that country from France, in a ship which arrived at Tadoussac, 





NOTES AND MEMORANDA. 
Ir is said that the first: horse ever seen in Canada was brought 


on the 20th of June, 1647. 

THE Vi of India recently visited the ancient salt mines of 
Pifid-Dadun-Khan, in the Punjab, 110 miles north-west of Lahore. 
These mines are interesting as dating from the days of Alexander, 
and as being worked by the actual descendants of the original 

rs, One af the mines (nine in all) contains a circular pall 90ft. 
across and 40ft. high. The supply of salt seems myn Fs lle. 

Ir was only dpring the reign of King Jam at sugar was 
honoured witha — peption in the British tani, atid for alon 
time the importation wag but limited. At the nt 0 

present century, the duantity imported was i 0 c 
it, ually eens during the middle of it to 000, 

. peepee | port nearly 11,000,000 ewt. of refined and tin- 
refined sugar and molasses. 

THE quantity of coal raised in Great Britain last year is 
officially. 003,482 tons. In 1868 the correspond 
total was 104, 3 in 1867, 105,077,743. tons; in,1 
101,630,544 tons; in 1865,’ 98,150,587 tons ; in : 
tons ; in 1863, 86,292,215, tons: in 1862, 81;698,338. tons }. in 
1861, 83,638,338 tens ; and in 1860, 80,042,698 produe- 
tion of coal in. the United Kingdom has thus been véry greatly 

ed during thie last ten years. , 

, Jews established the first banks in Europe, That of Venice 
lished in 1157, that of Geneva in 1345, thatof Barcelona 
4 and that of Genoa in 1407. The discovery of America, in 
produced no immediate increase in the ku n. stock of 
coin. The mines of Potosi were opened in 1545, but it was not 

until near the seventé century that the stoek of Guin sensibl: 
increased. The tak interest was totally forbidden in Fngland 
until 1571, and the device,of extending credit by meana of en - 
ment was not practised until a century later, when it was intro- 

uced from Holland. ie 

AccorDING to a report mee presented to the Czar by the 
Minister of War at St. * rsburg, the Russian army Was sup- 
plied, at the close of last March, with 566,491 new and converted 
rifles, of which 209,259 were constructed ing to the Karl 
em. and the rest-aeoording to the Kruka system. Besides 

ese, 62,000 Terg Beeman rifles have been prepared ac- 
cording to the bystem, and 30,000 according to 
the Berdan system. The latter have been issued to the rifle regi- 
ments. The Minister adds that the new cartridge factory at St. 
Petersburg has made 15,500,000 cartridges up to the end of the 
past month, and is now capable of producing 500,000 cartridges 


a day, 

THB intervention of carbonic acid, says the Revue Hebdomadaire 
de Chimie, in the new tanning process of M. Polefroy, is intended 
to facilitate the penetration of the tannin into the intetior of the 

ins, and thus accelerate the working of the leather without 
deteriorating the quality of the product. After the removal of 
the hair the skins are plunged into a bath of lime, the consequence 
being that, upon contact with the oak bark, tannate of lime is 
formed, and the tannin penetrates as deeply as the lime has 
attacked; carbonic acid is then made to operate upon the lime, and 
an insoluble carbonate is the result, the precipitate being thrown 
down in the state of mud. The skin is then finished in another 
pit, and the whole process is much quicker than usual. 


BrvusHEs used for applying finishing varnishes should be cared 
for with theeutmost pains, as good work depends much upon the 
good condition of the brushes. A good way to keep them is to 
suspend them by the handles in a covered can, keeping the points 
at least half an inch from the bottom, and apart from each other. 
The can should be filled with slow drying varnish up to a line 
about a sixteenth of an inch above the bristles or hair. The can 
should then be kept in a close cupboard, or in a box fitted for the 
purpose. As wiping a brush on a sharp edge of tin will gradually 
split the bristles, cause them to curl backward, and eventuallyruin 
the brush, the top of the can should have a wire soldered along the 
edge of the tin turned over, in order to prevent injury. Finish- 
ing brushes should not be c din turpentine, except in extreme 
cases, When taken from the can, prepare them for use by work- 
ing them out in varnish, before replacing them cleanse the 
handles and binding with turpentine. 

THE new dye known as soluble garnet seems, to be coming more 
largely into use on the Continent, and as the colours produced with 
it are exceedingly brilliant, similar to those obtained with archil, 
but much more stable when exposed to light and air, the garnet 
dye is likely to become a great favourite. The dye was first pre- 
pared by Casthelaz of er is the ammonia salt of isopurpuric 
acid, whieh is formed by the action of a metallic cyanide upon 
picric acid, _ It is not prepared from the pure crystallised, but from 
an inferior kind of picric acid, and is probably destined to replace 
the archil in many cases in imparting to wool all shades from garnet 
to chesnut brown. _ It may be readily combined with other pig- 
ments, so that a number of different colours may be obtained. 
According to Casthelaz, the dyeing of wool and silk is effected by 
the addition of an organic acid to the bath ; for instance, acetic 
or tartaric acid, mineral acids being excluded. . The dye bath for 
silk should be cold or tepid in the beginning. Different shades in 
red and brown are thus obtained that are dependent upon the 
concentration of the bath, the nature of the mordant; and/ the time 
of the operation. 

THE estimated amount of gold in existence at the commence- 
ment of the Christian era was £85,400,000. At the discovery of 
America, in 1492, this amount had diminished to £11,400,000. In 
1600 the amount had risen, to £21,000,000 ; in 1700 to £70,200,000; 
in 1800 to £250,200,000. The Russian mines extending over one- 
third of the surface of the globe, on parallel fifty degrees north 
latitude, were discovered in i819. In 1843 the estimated amount 
of gold in existence was £400,000,000. Next followed the discove- 
ries in California, February 1848, and in Australia, February 
12th, 1851, which added enormously to the gold u In 
1853 the amount in existence was computed at 00,000 ; and 
in 1860 it was £800,000,000. From the commencement of the 
Christian era to the discovery of America it was estimated that 
goid had been taken from the surface, and mined te the amount 
of £720,000,000. From that date to the close of 1842, £560,000,000 ; 
to 1860 Russia adds £149,200,000, and California and Australia, 
£400, more. The amount of gold at present in existence 
is estimated at £1,190,000,000. The quantity of gold and silver, of 
all denominations, in ajl quarters of the globe, is set down, by the 
best authorities, at.from to tour hundred mi 3 ; 
and the reed of plate and ornaments at about £80;000,000. 

SuG@AR is by no means of recent discovery. It must have existed 
in China and India for a very long time, and probably it ~ 
duced almost spontaneously, ina wild state. e iret 
writers who mentio it called it Indian salt. A celebrated 
Roman physician of t i 
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mier bho saagiies @t. a wt ature (ugar thriving. bes 
under the a & warmer temperature i 

when the mean temperature is 76 deg. or eg.), it specdily 
became a most industry. The Caribbee Islands fol- 
lowed, and so great was the avidity to cultivate it that, labourers 
being scarce, and the work of cultivating the cane in so hot a 
climate by white men so very difficult, the idea suggested itself of 





getting negroes for the purpose, for which the slave trade was es- 
tablished on the coast of Guinea, 


MISCELLANEA. 


THE new street from Holborn Circus to the bottom corner of 
Fleet-street is in rapid progress. 

Mr. AykTON insists that the new refreshment rooms for members 
of Parliament shall be constructed by the Board of Works. 

A SCIENTIFIC cruise is shortly to be made by some fellows of the 
Royal Geographical Society, and one of her Majesty’s ships has been 
placed at their disposal. 

Tue National History Museum is not to be built on the Thames 
Embankment, as the land has already been set apart by Act of 
Parliament for gardens and ornamental grounds. 

TueE Chelsea embankment, a mile long, from the front of Chel- 
sea Hospital to Battersea Bridge, is proceeding, and is expected to be 
completed in two years. The river wall will be made of millstone 
grit. 

THERE are at present two proposed new competing railway lines 
of importance in Canada:—The Canada Southern Railway, 235 
miles long, from Windsor to Fort Erie, and the Canada Air line Rail- 
way from Glencoe to. Fort Erie, 144 miles. The Great Western 
of Canada Company have decided to support the latter scheme. 

THE following appointments have been made at the Admiralty 
~-Thomas T. Murray, chief engineer, to be inspeator of machinery 
afloat, and appointed to the Princess Charlotte ; William N. Covey, 
to be inspector of machinery afloat ; Edward Mathews, engineer, 

the Britomart ; and Nathaniel Stearn, engineer, to the Pem- 
roke, 

A sew street, called Snow-hill, was opened on Monday, extend- 
ing from the side of St. Sepulchre’s Church, at the eastern end of 
the Holborn Viaduct, to a point in the Farringdon-road a few yards 
to the north of the Viaduct bridge, and affording direct access by 
an easy slope from Farringdon-road to Newgate street and the Old 
Bailey. 

Ix relation to the recent death of four men at ironworks in North 
Staffordshire, Dr. Percy states in the 7'imes that their deaths arose 
from the inhalation of carbonic oxide, a gas frequently, if not 
always, present in the waste gases of ironworks, fatal in very 
small quantities, and becoming increasingly dangerous as the waste 
gases of ironworks are more and more utilised, as daily they are 
now. . 

A Hampsurre farnier is irrigating his farm very successfully by 
meansof one of Johnand Henry Gwynne’s centrifugal pumps, which 
with a 6-horse portable engine, and #0 Ib. of steam, raises from 200 
to 300 gallons of water per minute 20ft. high, and delivers it along 
V-shaped wooden shoots that cost 5d. afoot. These pumps by 
their simplicity of construction, and the ease with which they are 
fixed, answer admirably for the purpose. 


Tue London and North-Western Railway Company have added 
another link to their system by connecting the Carnarvon line with 
the CamUrian and Llanberis Railways, thus opening up for 
railway traffic the Welsh slate quarries, and completiug a direct 
communication with the Great Western system in South Wales. 
This junctio: has been effected by making a line directly through 
the ancient borough of Carnarvon. Mr. Baker, engineer of the 
London and North-Western Kailway Company, has done this in a 
very complete manner. 

Tue fine new landing pier, at Douglas, Isle of Man, the cost of 
which has been nearly £50,000, having been completed to a certain 
extent, has been opened for the landing and embarkation of pas- 
sengers. The pier, which is nearly 10S80ft. long, 50ft. wide, and 
has 20ft. depth of water at low-water spring tides, is constructed 
of conrete blocks, from designs by Mr. Coode, C E., and has been 
carried out under the superintendence of Mr. Powell, C.E. The 
result of the formation of this pier is that Douglas is no longer a 
tidal harbour, steamers being able to come and go at all times oi 
the tide. 

On Monday there was launched from the shipbuilding yard of 
Messrs, John Elder and Co., Govan, an iron screw steamship of 
1326 tons, B.M., and 250 horse power nominal, and of the following 
dimensions:—Length between perpendiculars, 278ft ; breadth, 31ft.; 
depth of hold to main deck, 23ft. 2in. As she left the ways she 
was gracefully christened the Liberia by Miss Coats, daughter of 
Thomas Coats, Esq., of Ferguslie. The Liberia bas been built to 
the order of the British and African Steam Navigation of Glasgow, 
and is intended for their trade on the West Coast of Africa ; and 
is the second of three steamships which the builders have on hand 
for the same owners. 

TueE latest reports from the Darien Canal Surveying Expedition 
are to the 30th of May. No practicable route has yet been dis- 
covered, and rains and the heat present almost insurmountable 
obstacles. Preparations had been made to return home on the 
27th of May, but Commander Selfridge determined to wait a 
little while longer, to endeavour to push at least one line of sur- 
yeyors completely across the isthmus. It appears that none have 
yet discovered any available mountain pass through which the 
canal can be carried. The men are dispirited ; have worn out all 
their clothes ; and are so dissatisfied at the delay that five have 
deserted. 


On Monday afternoon the immense trunnion for the new 35-ton 
gun-carriage, being made on Captain Moncrieff’s principle in the 
royal gun-carriage department, was finished and weighed by Mr. 
Price, the foreman of the works, by means of a huge crane, worked 
by a strong gang of men, when it was found to weigh 12 tons 
2 ewt., the heaviest ever manufactured. This huge piece of work, 
which has taken two weeks to manufacture, two gangs of men 
having worked at it alternately night and day, has been made of 
wrought iron slabs, heated to a white heat in a huge furnace with 
hot air blasts, and forged under a 12-ton Nasmyth’s hammer 
worked by steam, and the holes, three feet in diameter, have been 
punched through it. The 35-ton gun now being manufactured in 
the royal gun factory will have llin. bore, with a tube of steel. 
It is being made entirely on the principle of the Woolwich gun, 
and the breech coil weighs eighteen tons. Both the gun and the 
carriages, it is expec will be ready in about three months. 


Next to the Suez Canal in magnitude is the Amsterdam Ship 
Canal, whith has been in progress about five years, and is expected 
to be completed in 1876. The canal is being formed through two 
lakes, both of which are shallow, first by making embankments on 
each side of the line of the canal, and then by dredging out the 
material between to the required dimensions. <A deep excavation 
is being rapidly formed from the lakes to the North Sea, through 
the sand-hills, and outside this pier sbuilt of large concrete blocks 
are in p) , which will extend about a mile into the sea. and 
enclose within them an area of about 200 acres, which will be 
dredged to a depth of 24ft, below low water. The canal will also 
have three locks at the North Sea entrance, a little eastward of the 
harbour. . The canal will have a width at the bottom of 88ft., 
which is 16ft. wider than the Suez Canal; a width at the top of 
195ft., and a depth of 23ft. The locks will bo wide enough to 
admit of ships of the largest class. An account of this Canal has 
already appeared in our pages. ° 

THE House of Lords has reversed the decision of the Exchequer 
Chamber in the case of Sir Charles Taylor v. the Chichester and 

idhurst Railway Company. The company had agreed to pay 

0 to Sir Charles as compensation to him for any disturbance 
and annoyance he might sustain by the making of the railway ; he, 
on his part, covenanting not to oppose their bill in Parliament. 
As a matter of fact the railway has not been made, and the company 
declined to pay the money. Sir Charles brought his action in the 
Court of Exchequer, and got a verdict, which was, however, upset 
on the company’s appeal to the Exchequer Chamber, on the ground 
that the company’s funds were not applicable to such a purpose as 
they had covenanted to devote them to, and that the agreement, 
as being ulta vires, could not be enforced. This decision the 
House of Lords have decided to be wrong. The law lords present 
were the Lord Chancellor, Lord Westbury, and Lord Colonsay. 
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RECENT LECTURES AT THE ROYAL 
INSTITUTION. 
May 197TH.—ELEcTRICAL PHENOMENA AND THEORIES. 
Dr. JOHN TYNDALL, F.R.S., delivered his fourth lecture on the 
above subject on Thursday, May 19th, in the presence of a very 
large auditory. Among the ladies and gentlemen present were Sir 
Henry Holland, Bart., F.R.S. ( resid ent of the Royal Institu- 
‘tion); Lord Lindsay, Mr. and . C. F. Varley, and Captain 


Professor Tyndall began his lecture by giving some historical 

rticulars concerning conduction and the Leyden jar. He said 
that in 1727 Stephen 
teen Rey <A ——- ee nang an - of wire 700ft. 
ong with a g) tube, and supporting the wire on loops of silk, he 
found that on rubbing the tube the distant end of his ~— 
came electrified and attracted light bodies. He also found that a 
wire loop did not answer as a support, as the electricity escaped 
through it ; hence arose the division of bodies into conductors and 
insulators. Grey’s observations were written down by the Secre- 
tary of the Royal Society the day before his death. In October, 
1745, Von Kleist, a bishop of Cammin, in Pomerania, charged 
with electricity a flask containing sometimes mercury, sometimes 
alcohol. Through a cork in the neck of the flask passed an iron 
nail, which was brought into contact with the conductor of an 
electrical bi On touching the nail Von Kleist experienced 





wire be- | 





a violent shock. In January, 1746, Cunzus, of Leyden, received | 


also a shock, and his experiment was repea 
Musschenbroek. A wire passed from the conductor of the machine 
into a flask filled with water. 


ted by Allamand and | 


: ig- | circumference of a wheel. 
rey, pensioner of the Charter House, dis | laid by Mr. Brett between Dover and Calais; it survived only a 


Musschenbroek held the flask in the | 


Ciegmets in his lectures at King’s College. In 1836 Mr. 
Willi Fothergill Cooke saw in the lectures of Pro- 
fessor Muncke, at Heidelberg, the performance of a similar 
instrument. Struck by its obvious ical importance he de- 
vised a system of telegraphy, and, in ership with Wheat- 
stone, dating from June, 1837, succeeded in introducing the tele- 
graphic system into England. From 1832 to 1836 Morse sought 
to apply chemical decompusition by the electric current to tele- 
graphic purposes ; he eskeel this for his electro-magnetic 
system, devised in 1836. This method consists in stamping, by 
means of the attraction of an electro-magnet, dots and lines upon 
aslip of paper caused to move by proper mechanism over the 
In 1850 the first submarine cable was 


ow In 1851 another cable was laid down, which proved success- 
fi On the 5th of August, 1858, the submergence of the first 
Atlantic cable was completed, and m were sent between 
England and America. The cable to act on the 4th of 
September, or about a month after its submersion. In 1865 the 
second Atlantic cable was laid and lost ; in 1866 a cable was suc- 
cessfully laid, and in the same year the cable of 1865 was re- 
covered. Messages are now sent between England and America 
at the rate of fourteen words a minute. 

When » = | of the phenomena observed in telegraph-cables, 
Professor dall said that Davy showed (‘‘ Elements of Chemical 
Philosophy,” 1812, p. 154) that a Leyden battery could be charged 
with voltaic electricity.* 

Dr. Werner Siemens was the first to employ (in 1847) gutta- 
percha as a means of insulating snbterranean telegraph wires. On 
the 18th of January, 1850, in a paper communicated to the 





Co Dev 


right hand, the machine was turned, and then with the left hand 
he drew a spark from the conductor. The shock received was, 
according to Musschenbroek, so terrible, that he declared he would 
not receive a second for the crown of France. Musschenbroek 
observed that it was only the person who held the flask in his hand 
that felt the shock. eist failed to recognise this condition. In 
Germany the jar is sometimes called Kleist’s jar, but more com- 
monly, use of the failure just referred to, the Leyden-jar. 
The theory of it, and other similar a) tus, was given by 
Franklin in September, 1747. In 174? Dr. Watson, Bishop of 
Llandaff, sent the discharge from a Leyden-jar through 2800ft. of 
wire, and through the same distance of earth. Subsequently, in 
the same year, he sent the discharge through 10,600ft. of wire, 
ns by insulators of baked wood. The experiment was 
made on Shooter’s-hill. In 1748 similar experiments were made 
by Franklin across the Schuylkill, and by De Luc across the Lake 
of Geneva. 

He next called attention to the progress of the electric 
telegraph, and said that the first pro of an electric telegrap 
was made by an anonymous contributor to the “‘ Scot’s Magazine’ 
for 1753. Various attempts to apply frictional eleetricity for this 
es es were subsequently made. They culminated in the ex- 
ceedingly ingenious arrangement of Mr., now Sir Francis Ronalds, 


? 


ublished in 1823. The voltaic pile was described by Volta in a | 


etter to Sir Joseph Banks, written from Como in 1800, Imme- 
diately afterwards Nicholson and Carlisle discovered the decom- 
position of water by the voltaic current. In 1808 Sommering 
proposed a system of telegraphy based on the discovery of Nichol- 
son and Carlisle ; a similar system was proposed about the same 


time by Professor Coxe, of Pennsylvania. In 1820 CErsted dis- | 


covered the deflection of a magnetic needle by an electric current.* 
The idea of employing the deflection of the needle for tele- 
graphic Pp’ 8 occu to the celebrated French mathematician. 
lace ; the problem was partly worked out by Jou, and still 
further advanced by Ritchie, Professor of Natural Philosophy in 
the Royal Institution. In 1832 Baron Schilling constructed models 
of a a apparatus which were exhibited before the 
Emperors Alexander and Nicholas. In 1833 Gauss and Weber 
established an electric telegraph between the Physical Cabinet and 
the Astronomical and Magnetic Observatories of Gittngen, em- 
bracing a distance of nearly 10,000ft. pee electricity in- 
stead of Volta’s was employed by Gauss and Weber. Steinheil 
was requested by Gauss to pursue the subject. To the a. 
he made many highly important contributions and s i n 
1837 he had established a system of wires about 40,000ft. in length, 
connecting various points in the city of Munich and its neighbour- 





hood. The most considerable discovery of S and indeed 
one of the most practi y important hitherto made in connection 
e “return wire” between 


with telegraphy, is that two stations 
= i with, and the earth employed in its stead. In 
1 Wheatstone, by means of a rotating mirror, made his 
celebrated experiments on the velocity of electricity; in 
the following year he exhibited one of Baron ing’s 


— 





Physical Society of Berlin, he stated that a subterranean wire 
covered with gutta-percha, and surrounded by the moisture of the 
earth, behaved like a colossal den-jar. He also found that 
ordinary telegraph wires charged themselves, though in ~a much 





smaller d 
dicted of the electric di 





* In his exceedingly useful little book on the Telegraph, ey =e in 
Weale’s ‘‘ Rudimen’ f Series,” Mr. Robert Sabine quotes following 


remarkable passage from a work on blished in Paris, by 
Professor Izarn, in 1804 :-—‘‘ D’a; “y 


les de Romagnési, phy- 

sicien de Trente, l’aiguille déja aimantée, et —F tS 

it galvanique, épr une déclinaison; et d’aprés celles de J. 

Majon, savant chémiste ae = oda + acquitrent 

ce moyen, une sorte magn ue, work containing 
Pais passege won lent to Iity Sabine by . Latimer Clark. 








e discharge b: 
ductive action. (‘ ental Researches,” 1 “Faraday 
as a Discoverer,” New Edition, p. 89.) In 1854 Faraday experi- 








than the subterranean wires. In 1838 Faraday | a brief touch of the battery-pole 


its own in- | deflected, and co’ 
tion before the electric power had 
be affected, and left neutral before the power had reached c. In 





mented with cables at the gutta-percha works of the Electric 
Telegraph Company. One hundred miles of gutta-percha covered 
wire were immersed in water, and a second hun miles of a 
similar wire were placed in a dry tank. We will call the former 
the water wire, and the latter the air wire. Connecting one pole 
of a battery with the earth, and connecting the other pole with 
one of the two insulated ends of the water wire, on breaking the 
connection and touching the wire a powerful shock was received ; 
the discharge from the wire was also competent to ignite a 
Statham fuze. When, after having been in contact with the 
battery, the wire was separated and connected with a galvano- 
meter, the instrument was powerfully affected. 

A rush of electricity into the wire was declared by the galvano- 
meter when contact was made; a rush out of the wire was de- 
clared when the wire between the battery and the galvanometer 
was connected with the earth. None of these effects were 
observed with the 100 miles of air wire. Faraday, like 
Werner Siemens, rightly explained the effect by likening the 
cable to an enormous Leyden-jar, the wire constituting the 
interior, the water the exterior coating, with the gutta-percha in- 
sulator between them. In fact, the surface of the wire in these 
experiments amounted to 8300 square feet, while the surface of 
the outer coating of water was 33,000 square feet, To the charge 
and discharge of this apparatus the effects observed were due. In 
a subterranean line of telegraph 1500 miles long were placed three 
galvanometers ; one, a, at the beginning of the wire ; a second, b, 
in the middle ; and a third, ¢, at the end, which was also connected 
with the earth. Connecting the battery with the wire of the 
galvanometer a, that instrument was instantly affected ; after a 
sensible time 6 was affected ; and after a still longer time, c. It 


required, in fact, two seconds for the electric stream to reach the 
last instrument. All the instruments being deflected, when the 
battery was suddenly cut off at a, that instrument instantly fell 
to zero, } fell subsequently, and c after a still longer interval. By 


inst a, that instrument was 
ald be allowed to fall back into its neutral condi- 
ed 6; bin its turn would 





* Davy thus describes the celebrated 
——. The spirit to a 


ee eee ae 
with extent of 


is that constructed by the 
afew zealous cultivators 


| 
with which he made this | Royal Institution 
owed its birth has not di- | connected together 
Institution :—‘The most | arranged in cells of 
ber of alternations is com- | = 
subscriptions of | whole surface 128,000 square inches. 
patrons of science, in the laboratory of the | filled with sixty parts of water mixed with one part of uitri¢ acid, and 


1808). It consists of two hundred instruments, 
capes am, Cae comment 
con! 


uare inches ; 80 the whole number of dou! 


I ss 


eos 


Who Sas 


SSE 











2 





THE ENGINEER. 


Juty 8, 1870. 











this case a wave of force was sent into the wire which gradually | adjusted during the period of a week their mutual quarrels seem 


travelled along it, appearing in different parts of the wire at suc- 
cessive intervals of time. It was even possible, by adjusted 
touches of the battery, to make several successive waves co-exist 
in the wire. When, after making and breaking contact at a, that 
galva ter was ted with the earth, part of the electricity 
sent into the wire returned, and deflected a in the reverse direc- 
tion; here currents flowed in opposite directions out of both 
extremities of the wire. These effects of induction enabled Werner 
Siemens and Faraday to explain the widely different velocities 
assigned by different experimenters to the electric current. To 
pass through any conductor electricity requires time, the time 
being directly proportional to the length of the conductor. But in 
the case of a submarine cable another cause of retardation comes 
into play, namely, the charging of the cable ; the retardation here 
is proportional to the square of the length of the cable. 

Professor Tynda/l next called attention to some very fine speci- 
mens of electrical apparatus lent him by Mr. Varley, with which 
he performed some interesting experiments. This apparatus con- 
sisted, in the first place, of Mr. Varley’s artificial cable, which is 
an electrical copy of a line of the sectional dimensions of the 
Atlantic cable, but fourteen thousand miles in length, instead of 
rather less than three thousand. A battery of a thousand elements 
was also used, as well as a system of fifty condensers, which could 
be connected together like one large condenser, or joined up ‘in 
cascade,” as explained further on. As the designing of the dimen- 
sions of the first sucessful Atlantic cable, as well as other useful 
work, has been done by the aid of this apparatus, a detailed de- 
scription thereof is here given. The instruments were used before 
in a lecture on the Atlantic cables given by Mr. Varley at the 
Royal Institution, but no description of the apparatus has hitherto 
been published. 

In the artiticial line a resistance equal to 14,000 miles of tele- 
graphic cable is obtained by means of the eleven U-shaped glass 
tubes, each having a little cup blown on its end, as shown in the 
large cut, page 21. The tubes are of such dimensions that, when 
filled with a solution consisting of 1} per cent. of sulphate of zinc, 
the desired resistance is obtained, a few inches of a liquid of this 
kind offering as much resistance to the passage of an electrical 
current as several hundred miles of the copper conductor of an 
ordinary telegraphic cable. On reference to the engraving it will 
be seen that gutta-percha covered wires, which are tipped with 
zinc, dip into each of the glass tubes. 

On the right-hand side of the figure will be seen a series of galva- 
nometers, the section of one of which is shown in Fig. 20. The 
circu.ar frame of brass, B B, is wrapped with fine insuiate i copper 
wire; inside this frame 
is inserted the tube 
\ A D, with a trumpet- 
shapedend. Thelatter 
is closed by a piece of 
flat plate-glass, E E, 
cemented in; andthe 
back end, P, is closed 
by a screw plug. In- 
side this tube is sus- 
pended a silvered mir- 
ror, half an inch in 
diameter, and about 
one-hundredth of an 
inch in thickness ; the 
mirror has the little 
magnet, SN, cemented 
to its back, and the 
total weight of the 
mirror and magn«t to- 
gether is about one 
and a-quarter grains, 
A bundle of silk fibres 
about one-eighth of 
an inch in length, suspends the mirror and its magnet. The whole of 
the space inside the tube A D, except that occupied by the mirror 
and magnet, is filled with water deprived of air, obtained by melting 
Wenham Lakeice. The use of the water is to deaden the tremors of 
the tloor of the building, otherwise the mirrors would be in astate of 
constant oscillation. if the water be not deprived of air, bubbles 
- the Jatter gas form upon the mirror, and tilt it out of its proper 
p sce, 

In the apparatus shown by Professor Tyndall at the Royal 
Institution, ten of these galvanometers were placed one above the 
other in a vertical line, as shown in the large engraving. On either 
side of each galvanometer is placed a permanent magnet, three 
inches long, half an inch broad, and one-tenth of an inch thick. 
Those shown on the left-hand side in the large engraving, are held 
down by a simple spring. and are used for a coarse adjustment. 
The ten magnets on the right-hand side are mounted on movable 
stages, and cau be shifted in any direction by means of two screws. 

After the mirrors have been suspended they are never found to 
hang perfectly vertical, and small weights are attached by cement 
to the backs of the mirrors till they hang sufficiently truly, so as 
to reflect ten images equidistant, one above the other, on the 
screen, as in Fig. Zl. ‘Lhe source of illumination was the oxy- 
hydiogen light, and the rays thrown by condensing lenses upon 
the vertical row of galvanometers; the mirrors in the galvano- 
meters reflected spots of light upon the sereen. The spots stood 
steadily in a vertical straignt line so long as no current was sent 
along the artificial line and through the galvanometers. By vary- 
ing the distances of the adjusting magnets, the sensibility of the 
gaivunometers is varied ; in this way each galvanometer is made 
to give the same angular deflection for the same strength of 
eurrent. Mr. Varley tinds that ‘* there is nothing so non-perma- 
nent us a permanent magnet,” for after adjusting the apparatus in 
situ, the magnetism of the earth, as well as that of the different 
Magnets, acc upon each other to such an extent that it is necessary 
to tix and adjust the whole apparatus at least thirty-six hours 
before it is used. It is then sufficiently stable to be used during 
the one hour devoted to the lecture. After being several times re- 
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one part of sulphuric acid, afforded a series of brilliant and impressive 
efiects. When pieces of charcoal about an inch long and one-sixth of an 
inch in diameter were brought near each other (within the thirtieth or 
fortieth partof an inch), a bright spark was uced, and more than half 
the volume of the charcoal became ignited to whiteness, and by withdrawing 
the points from each other a constant discharge took place through the 
heated air, in a space equal to four inches, producing a most brilliant 
ascending arch of jight, broad, and conical in form in the middle. When 
any substance was introduced into this arch it instantly became ignited ; 
plu.ina melted as readily in it as wax in the flame of a common candle ; 
quartz, the sapphire, magnesia, lime, all entered into fusion ; fragments 
of diamond, aud pvints of charcoal and plumbago, rapidly disapp d, 
and seemed to evaporate in it, even when the connection was made in a 
receiver exhausted by the uir pump; but there was no evidence of their 
having previously undergone fusion, When the communication between 
the points positively aud negatively electrified was made in air, rarefied 
in the receiver of the air pump, the distance at which the discharge took 
place increased as the exhaustion was made, and when the atmosphere in 
the vessel supported only one-fourth of au inch of mercury in baro- 
metrical gauge, the sparks pred through a space of nearly half an inch ; 
and by withdrawing the points from each other, the arge was made 
through six or seven inches, producing a most bea | coruscation of 
purple light; the charcoal became intensely ignited, and some platina 
wire attached to it fused with brilliant scintillations, and fell in large 
globules upon the plate of the pump. All the pl of chemical de- 
comp Sitiun were produced with intense rapidity by this combination. 
When the points of charcoal were brought near each other in non-conduct- 
ing iluids, such as oils, ether, and oxymuriatie compounds, brilliant 
sparks occuried, and elastic matter was rapidly generated ; and such was 
tue intensity of the electricity, that sparks were produced, even in good 
imperiect conductors, suchas the nitricand sulphurie acids. When the two 
conductors from the ends of the bination were cted with a Ley- 
den battery, one with the internal, the other with the external coating, 
the battery instantly became charged, and on removing the wires, and 
making the proper connections, ¢ither a shock or a spark could be per- 
ceived ; and the least possible time of contact was sufficient to renew 
the charge to its full intensity.” 














to cease, and each magnet settles down to steady work. 











A telegraphic “‘key” or commutator is used to connect a battery 
not shown in the large engraving, with the wire L, which is joined 
to the terminal T 1; from this the current goes through the wire 
to the U tube G, and through the second wire to terminal 2. 
Then the current goes through the uppermost of the ten galva- 
nometers, back to terminal 3, then through tube number two, 
to terminal 4. Next it passes through the second galvanometer 
and so on, passing alternately through a tube of solution and a 
galvanometer, until it reaches the end, the last terminal T 22, 
being connected with the earth. 

In the figure will be seen an insulated movable rod, mounted 
between two uprights. On this movable rod there are ten 
insulated brass dises, each disc carrying a spring tipped with 
platinum. Each of these brass discs is connected with a large 
condenser, by means of a spring mounted on an ebonite pillar, 
and carrying a binding-screw, to which the wire leading to the 

d is attached. In front of these springs is seen an ebonite 
pillar, carrying the binding screw which is connected by means 
of a wire to terminal umber 2. The second pillar is connected 
with terminal number 4, and so on. When the central bar is 
rotated to the proper position, all ten condensers are attached to 
the 14,000 mile circuit at equal distances, as shown in Fig. 22, On 
rotating the same bar through forty degrees, the condensers are 
removed from the line and are all connected with the horizontal 
brass bar underneath, so as to enable them to be used as one large 
condenser, or to discharge them. 
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By the aid of the diagram shown in Fig. 22, Professor Tyndall 
explained the principle of the whole apparatus. The ten tubes 
are shown in this cut; B B represents the row of ten galvano- 
meters, and D D the row of ten condensers. A current from a 
telegraph key is sent along the wire A, it then encounters the 
resistance of the first tube, and has to satisfy the retarding power 
of first condenser, after which it moves the needle of the first 
galvanometer ; then it encounters more resistance, has to satisfy 
the second condenser, then reaches the second galvanometer, and 
so on throughout the line, till it reaches the earth through the 
wire E. Every length of cable between each of the two stations, 
is, practically speaking, a Leyden jar, hence to work directthrough 
a cable from London to Melbourne would be painfully slow work. 
Intermediate transmitting stations, would much expedite the 
telegraphic operations. 

The condensers are made of sheets of tinfoil, each 18in. broad 
by 24in. long, and of the shape shown in Fig. 23; they are sepa- 

rated from each other by square 

FIG.235 sheets of paper, as shown in the cut. 

——_ The sheets of tinfoil are piled up one 

| i over the other in great numbers, and 
~~ 7 the squares of paper between them 
— —-4 are well soaked in paraffin wax to 
improve their insulating powers. In 
this way an enormously large Leyden 
jar i8 made; so large is it that the 
area of the tinfoil surface used in the 
experiments at Dr. Tyndall's lecture 
was a little over 10, square feet. 
Each age Sho ag is se; eet 
from its ne’ ur by a space of only 
1-300th part of an inch, © Mr, Varley 
has carried the perfection of manu- 
facture of condensers to such an ex- 


ea tent that sy show no sensible loss 

when and insulated for a 
‘ pe dered some bal e sinente with this 
arge en . . He charged contact with a galvanic 
series of 1 picts hereinafter deebeibed, and it took three. 


"> 
quarters of a minu accumulate sufficient electricity for the 
Freepers. On disc be the same through a platinum wire 



























Professor 


in ook (eg Sad pelle 
vapour a an report. 
é black pekous Chains oes Fie Steet vite was seen icktding 
in the air as a faint clovd some seconds after the explosion had 
taken place. Next he took four very fine platinum. wires, half 
an inch long, and placed them at the bottom of a tumbler of thick 
; the tumbler was filled with water. On the discharge pass- 
ing through the platinum wires they were exploded, and the con- 
cussion broke the glass to pieces. , 

It may be remarked in this place that Sir Humphry Davy 
noticed, in working with small condensers, that they seem to be 
charged instantly when they were put in contact = his battery. 
The large condensers now under notice require nearly a minute to 
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deep, and 2}in. internal diameter at the bott One of the cells, 
with its plates, is shown in 
Fig. 24. A copper disc, 
2in. in diameter, rests upon 
the bottom of the tumbler, 
and is soldered to a copper 
wire, as shown in the dia- 
gram. The wire, where 
not in contact with the 
disc, is covered with gutta 
percha, W. On the top of 
the copper plate is laid to 
a depth of three-quarters 
of an inch crystals of sul- 
phate of copper, C, which 
are moistened with solu- 
tion of sulphate of oener 
On the top of this is placed 
a quantity of burnt clay or sawdust, D, which has been previously 
moistened with a weak solution of sulphate of zinc, This is laid 
on to a depth of 1}in., and upon this porous material is placed a 
zinc casting Z, furnished with a screw S, and a nut N, to receive 
the wire K coming from the copper plate in the next tumbler. 
Each of the tumblers. is insulated by a stand of paraffin wax, and 
each wooden tray containing the hundred tumblers is insulated 
upon four ebonite feet. Each tray is also furnished with a cover, 
to reduce evaporation. A glass tube, not shown in the diagram, 
passes through and on one side of the zinc to the copper plate be- 
low, to admit of supplying fresh crystals of sulphate of copper if 
necessary, also to draw off superfluous moisture. The burnt clay, 
or sawdust, is kept merely damp. ‘This battery is very regular in 
action, and only requires attention about once in six months. It 
is generally known as ‘“ Menotti’s battery,” but it has had many 
fathers, In 1855 it was patented by Mr. C. F. Varley, who used 
burnt clay as the porous material ; in 1858 Sir William Thomson 
re-invented it, ancl used sawdust instead of clay. In 1860 another 
gentleman invented it; and lastly, in 1861 or 1862, Menotti 
patented it, using sand, which is now always replaced either by 
sawdust or burnt clay, as the two latter substances offer much less 
resistance. 

Professor Tyndall also exhibited at this lecture, for the first 
time in public, the apparatus of Mr. Varley’s, which, were it 
necessary, most completely establishes the identity of galvanic 
and frictional electricity. It is shown in our second large engrav- 
ing, and consists of fifty condensers, which are included in the 
base of the machine, and are connected with 100 brass binding 
screws. <A long thick bar of ebonite B, Figs. 25 and 26, mounted 
upon two | seta is made to oscillate through about 60 deg., 

















FIG.24. 





by means of a crank. On this bar of ebonite are arranged 100 
c 
FIG: 25 
= 
K 





steel springs. These in the front are 3in. long and jin. broad ; 
those at the back of the bar are 4in. long. In Fig. 25 is shown 
an end view. When the crank is on one side, the short vertical 
springs are pressing upon the brass tube C, the long ones upon 
the brass tube Z; these brass tubes are respectively connected 
with the terminal wires of the battery of 1000 cells, and the steel 
springs are connected by means of spiral springs K, K, K, K, 
with the condensers in the base of the box. On the crank being 
turned half round the ebonite bar B is thrown into the position 
shown in Fig. 26; then the long spring D D presses against the 
edge of a rod of ebonite E, mounted upon two brass pillars. In 
this way the short spring of condenser No. 1 is brought into con- 
tact with the short spring of condenser No. 2. Thus, when in 
the position shown in Fig. 25, the whole of the condensers are 
charged at once by the 1000 cells, and when the springs are after- 
wards moved into the position shown in Fig. 26, the condensers 
are charged ‘‘in cascade.” 

The principle of charging condensers ‘in cascade,” may be made 
clearer by the accompanying cuts. Fig, 27 shows some Leyden 
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jars joined together in the ordinary way for charging, just as the 
condensers are charged when the springs are in the position shown 
in Fig. 25. When the crank is turned, and the springs placed in 
position shown in Fig. 26, the condensers are joined up ‘in cas- 


cade.” Fig. 28 shows three Leyden jars joined up ‘‘in cascade,” 
FLG,28 


the outer coating of one jar being connected with the inner coating 

of the next. - : 
The two extreme springs of the series press against brass termi- 

nals rovided for the purpose, as shown in the larger engraving. 
e 


The 1000 cells per se, have just power enough to make aspark leap 
across one-eight-hundredth part of an inch in air. When the fifty 
eondensers are joined together so as to give fifty times 1000 cells, the 
: ‘will pass through fourinches. ‘The Leyden jar shown in the 

ving connected with the extreme ends of the apparatus, 
to increase the suddenness and brilliancy of the discharge; the 
distance between the wood on the top of the jar and the tinfoil 


was two inches, and each time the fifty condensers were joined ‘‘ in 
cascade,” the Leyden jat was discharged over the interval, giving 
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a brilliant spark. In this way electricity of galvanic origin was 
made to give sparks like those of frictional electricity. 

At the close of his experiments with this apparatus, Professor 
Tyndall said that many of those experiments were as novel and 
pleasing to himself as they were to his hearers, and he thought 
that he could not do better than call upon Mr. Varley to say a few 
words. Mr. Varley, who was warmly received, then in a very few 
words explained the principle on which the time of Frapemitting 
signals through long cables may be shortened by sending measu 
electricity into one end of the 
a & pee only a single signal at the other. The proceedings 

enc . 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinion of our 
Correspondents.) 





RAILWAY POINTS AND CROSSINGS, 

Srr,—As the following formule for calculating the angles and 
leads of railway crossings have several advantages in point of sim- 
plicity, completeness, and accuracy, over those given by three 
different correspondents of yours, some months ago, you may per- 
haps think that they too are worthy of a place in your columns, 
They are accurate, like those given in your paper of the 5th of 
last November, in the essential point of making the out-going 
curve tangential to the line of the switch, and not to the rail of 
the main line. For the switch AB, whether it be curved or 





A B D 








straight, diverges from A D at too great an angle to allow of the 
branch curve ABC being tangential to AD. Thus, if (as is 
usually the case) the space between the rail and heel of switch at 


B is 2in., and the rail width 2hin., and the length of the switch 


15ft., then there is a divergence of 4}in. in 15ft., or a divergence of | 


one in forty. It is of no use to say, as is said by your correspon- 
dent of the 7th of last January, that the switch is to be some 22ft. 
or 23ft. long, and to be a part of the curve. For, in the first 
place, the nature of a curve (i.¢., a segment of acircle) is such 
that a switch of any length whatever—at a distance, for example, 
of one-fourth of its length from A—would have to be, under these 
circumstances, about one-sixteenth of 44in. in its top-width, and, 
at a distance of one-eighth of its length from A, one-sixty-fourth 
of 44in., which is of course impracticable. And, in the second 
place, if the curve be of a greater radius than ten chains, the 
switch must be proportionately longer; therefore—a longer switch 
than 23ft. being far from desirable— all formule based on this 
plan (even if this plan were not forbidden by the consideration 
Just stated) would be no use for curves of a greater radius than ten 
chains, and therefore would not be generally useful. 

This inclination of the switch AB to the rail AD of the main 
line (whether straight or curved) we will call 1 in p. (In the 
above instance p = 40.) In the same way, let us call the angle the 
crossing rails make at C, linz. Let Lbe the distance from A to 
the point of the crossing C. Lg be the gauge. Let rbe the 
radius of the branch curve. And, when the main line is a curve, 
let its radius be R. The following formule give values of L and 
of z in all possible cases, viz. :— 

Case I. When the main 
By line is straight, as in the 
above figure. 

Case II. When thecurves 
goin different directions, 
like A B (main line) and 
AC (branch line) in the 

re here annexed. 

Case III. When the 
curves are like A B (main 





line) and A D (branch line). 


First formule: L= 97 29n+(2)'—2; in which r is to be 
Pp 
put for 2 in Case I.; but in Case II. n is equal to hie ; and in 
r 





: Rr 
Case ITI. al . 
ase n is equal to * peo 





5 LP_ in all three cases. * 
2gp-L 

That the reader may be satisfied that these formulz are correct, 
I will show in what way they were arrived at by taking. for 
example, Case II. In the figure here annexed A D is a rail (i.e., 


Second formula: x= 


line of rails) of the main line, whose radius=R. AC is ditto of | 


the branch line, whose radius =r. AF isa tangent at A to the 








curve AD. AG is the line of direction of the switch A B, and is 
a tangent to the curve ABC; 1 in =p is the inclination of AG 
toAF. And Lis the length of AC (and of A F and AG, for in 
practice they may be considered equal, though they don’t look so 
in this exaggerated figure). The portions of the curves in question 
are always so short in comparison to their radii that we may take 
as correct the well-known formala, “‘ the offset at the end of a 
tangent to acurve is equal to the square of the tangent divided by 


‘ ‘ L? L : 
twice the radius.” Hence DF=5 R? and G C=9).- Since the 
inclination of AG to AF is 1 inp, therefore we get the propor- 
tion, asp:1::L: FG. Hence FG=- But DF+GC+FG 
=g; therefore, from what has just been shown— 

vou 
2R 24 p =o 

Solving this quadratic equation, we get— 

L=f 28ra, Rr \?__Rr 
R+r (; (R+r)}  p(R+r) 

* It must be remembered that if x = 12, (or 10, or &c...), then the 
angle or inclination of the crossing is 1 in 12 (or 1 in 10, or 1 in &, . .}. 
This is far more convenient in practice than finding the size of the 
in degrees and minut It is ti useful to be able to ascertain 


what radius r will fit in, so as to suit a given value of Lor of x. This 
can be done by means of the following formule :— - 


rd 
Sn Gaile In Case IL, r= >" 
| a se ar 

















2h. 


Ll? 
In Case II., r = ——_,—__— 
: L, Vv 
3(g— 24-< 
(9 ottp. 
2Q9p2x 





in all th L= 
And all Tee cases, ote 


: R 
Substituting n for in we get our first formula as above. 


A 


to run regularly for hire. Sir Charles Dance purchased two of 
Gurney’s carriages, and ran them for a few months between Chel- 
tenham and Gl iter, was stopped by local opposition, aud never 





The second formula, giving the value of 2, was obtai as 
follows :—C K and CH, being tangents to the two curves at C, 
contain the angle of the crossing, Hence we get the proportion, 


as KK H:L::1:z. Hence, <= y - But K H=g+AH+EK; 


Pd 
and A H=5°,=C G, because A H and CG are offsets at ends of 
| Cangante L, to the same curve AC; and, in like manner, EK= 
DF. Now, DF+C G=g-F G=g-~ 


Therefore, from 


2R- ? 
what has just been shown, KH=g + 9-= =29- i 
L Lp 
Hence 22————__ = Lp 
oy= L 2y p-LF second formula, as above, 
Pp 


When both the curves are sharp, in Case II., the divergence of 
| he, cone from the rail may sometimes be so slight as to be 
neglected, 


and the first formula becomes simply L= ht 2 ”"; and the 
= 


second formula becomes z= i both of which other writers have 


hit upon. Although Cases I. and III. can never be 
treated in this fashion with anything like correctness, yet the 


‘ 1 
switch may be curved, so that the value of =~ may be very much 


{smaller than in the example we took at starting, and ‘‘1 in p,” 

i instead of being 1 in 40, may be only 1 in 60, or 1 in 80, or &c., 

' thus exercising a much smaller effect on the formule of which it 

; forms a factor. By thus modifying the value of p, our formule 

| may be made applicable, with ease and accuracy, to all possible 

| circumstances. If the curve AC has to intersect, when produced 
beyond C, other lines of rails of the main line, the leads and angles 
of these other crossings may, in all cases, be found by our formule 
by merely making g equal to the gauge + the “‘ 6ft,” or gauge + 
** 6ft.,” + gauge, or &c. &c., according to the positions of the 
lines of rails in question. Sisson C, NORRIS. 

June, 1870. 





NAVAL ENGINEERS. 

S1m,—In my letter which you kindly published on the 20th of 
May last I said that ‘‘I could fill the whole of your paperwith the 
wrongs of the engineers of the navy,” but I summedthem up shortly 
by stating they had caused me to resign. I am now very sorry 
that I did not fully state the actual nature of one of the greatest 
wrongs that forced me to leave a service which I had entered with 


so much hopeful zeal, for had I done so it might have saved your } 


correspondent ‘‘J. H. E.” some little trouble. Ido not wish to 
occupy much of your valuable space, or to run foul of “‘ J. H. E.,” 
asI have no time nor inclination for personal disputes; but I 
consider it due to the class to which I once had the honour to 
belong to state that one of the greatest wrongs I suffered from, and 
which has brought the position of the engineer to its present la- 
mentably hopeless condition, was the combined action of the 
very large number of chiefs who have been for years working for 
the elevation, not of the class in general, but of themselves, and 
this too at the expense of the juniors 
It is painful for me to make this statement, but it is true ; and 
if ‘J. H. E.” does not know it I know it, and he oughtto. But 
I think he must remember how, some two years ago, when the 
| engineers wished to muke application to the Admiralty for an in- 
| crease of pay and for permission to mess in the wardroom, the 
chiefs opposed it both openly and secretly, and these chiefs were 
the soi-disant friends of the class, Whilst I was in the service the 
pay of the engineer was only increased 34 per cent., whilst nearly 
all other junior officers’ pay was increased 50 per cent. 

“J. H. E.,” baying endeavoured to throw discredit on my 
account of the examination the engineer officers and students 
have to pass, I must request “J. H. E.” to credit me with the 
account, and not ‘‘ Only an Engineer,” whom he is evidently con- 
founding with me. 

Whilst looking on the letters of ‘‘Only an Engineer” as the 
emanations of a brain distracted with tyranny, poverty, and des- 
pair, I cannot refrain from emphatically declaring that he has not 
exaggerated the grievances nor the just claims of his class. I can 
solemnly affirm that nine-tenths of my acquaintances in the ser- 
vice who were married seagoing engineers were in debt, not 
through any extravagance ip endeavouring to “maigtain an 
imaginary position,” but simply owing to their necessary expenses 
being larger than their income. RESIGNED IN Discust. 








Srr,—I must beg you to permit me to express my unbounded 


yersonally attacked me by stating that I ‘‘ unfairly implied” he 
bad **thrown stones” in his letter of the 17th ult. 

How could I charge “J. H. E.” with stone throwing when my 
letter appeared at the same time as his own, and was probably 
| penned before his was? How he can accuse me of “ ill-disguised 
inuendoes,” or of “‘ partiality,” I cannot imagine ; for I am totally 
ignorant of the individuality of ‘‘J. H. E.” and of *‘Only an 
Engineer” also ; and as at the time of my writing I had no idea 
of the existence of ‘‘J. H. E.” or of his letter, I could not un- 
fairly or fairly imply anything about him. 

Whatever my opinions may have been of “J. H. E.’s” first 
letter, after I did see it I did not venture to make any remaiks on 
it, nor will I now, although I am sorely tempted to do so; but I 
beg to recall to his memory what I said in my last letter : 
“ Vituperation does not pay;” and to suggest the prudence of using 
milder terms than ‘“‘ grossly untrue,” which can scarcely be 
accepted as parliamentary language. I reiterate what I said in 
my first letter, ‘1 cannot impugn the accuracy of the statements 


very much mistaken on many points.” 
I trust that ‘“‘J. H. E.” will see that an apology is due to 
me from him on account of his unfounded imputations. 
Union 18 STRENGTH. 





THE RAILWAY ACCIDENT AT NEWARK. 

Str,—I think it a duty to myself and fellow-jurymen to contra- 
dict the misstatement which has apy in several public 
journals, ‘‘that the goods train of which the wagon with the 
fractured axle formed BF ot was travelling at the rate of twenty- 
three miles an hour.” m the evidence biought before us, and 
upon which we based our opinion, we find the to have been 
on an average, from Retford to Newark, 34} miles per hour, the 
train leaving the former place at 12.50, and arriving:at the latter 
at 1.22, running the distance, 18} miles, in 32 minutes, part of the 
distance being up a strong incline. In the —. of the jury the 
rate at which it trave’ after ascending the incline must have 
contributed in no small degree to the sad calamity. We cannot 
too strongly condemn the practice of running fast goods trains at 
such a high speed and over curves where a greater strain is thrown 
upon one side of the axle. It was not nm in this instance, 
as the train was not due in Grantham until 2.15, leaving the 
143 miles from Newark to be accomplished in 53 minutes, while 
184 miles had been traversed in 32 minutes, 

Newark, July 4, 1870. H. Weaver, Foreman. 





STEAM ON COMMON ROADS. 
Srr,—In your leading article of June 17th on ‘‘Common Road 
L tives” you doubtless unintentionally omit any mention of 
the late Walter Hancock, of Stratford, Essex. From 1825 to 1838 
there were a host of experimenters in road locomotives,,but none 
of them, except Sir Charles Danceand Mr, Hancock, ever attempted 
4 








astonishment at the last letter of ‘J. H. BE,” in which he has | 


of ‘Only an Engineer,’ but I must say I believe ‘J. H. E.’ to be | 


attempted anything more. Hancock for some years ran his steam 
omnibuses regularly between Paddington and the Bank, vid the 
new road, and did what few before or since have attempted ; and 
that was, take his carriages through the City in the busiest part of 
the day. In 1838 he brought out a beautiful little steam cab. I 
remember seeing it exhibited in Cheapside one afternoon at four 
o'clock. Among the gentlemen present was Mr. tram, the engi- 
neer of the Bank of England, who was greatly pleased-with the 
perfect command Mr. Hancock had over the machine. «I never 
could understand why Hancock’s-exertions were not more. appre- 
ciated and supported by the public; they were not. Like many 
others, he was in advance of his age ; he sowe 1, and others reaped, 
Alexandria, June 27th, 1870. SAMUEL Darton. 





THE INVENTOR OF THE LINK MOTION. 

Srm,--Can you, or any of your correspondents who so ably 
defend the claims of Mr. ‘Williams to invention of tHe-link 
motion, inform me if he was afterwards locomotive superintendent 
of the Liverpool and Southport Railway, and subsequently at 
Crewe, in the service of the London and North-Western Railway? 

Liverpool, July 5th, Wma. LAWRENCE WILLIAMS. 








SovuTH KENSINGTON Mcsevm.—Visitors during the week ending 
2nd July, 1870.—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,826; Meyrick and other galleries, 
2590 ; on Wednesday, Thursday, and Friday, admission 6d.. from 

10 a.m. till 6 .o. Museum, 2905 ; Meyrick and other galleries, 
| 187 ; total, 19,508 ; average of corresponding week in former years, 
14,021. Total from the opening of the Museum, 9,586,047. 

SociETY OF ENGINEERS.—Arrangements have been made for 
a visit of the members of the Society to the brewery of Messrs. 
Truman, Hanbury, Buxton, and Co., and to the Great Eastern 
Railway Works, on Monday the 11th of July, 1870. Membersand 





fields, at twelve o’clock noon, on that day. Visit to the Great 
Eastern Railway locomotive department, at Stratford, at three 
o’clock p.m. Members and associates to pay their own expenses. 

TWO IRON STEAMERs were launched on Saturday from the yard of 
Messrs. C. Mitchell and Co., of Low Walker. A large vessel- the 
China, of Glasgow—has taken on board in the Tyne dock a cargo 
of railway matériel for India. The Volga, steamer, has also loaded 
a cargo of rails for Cronstadt ; and a sailing vessel— the Tom Moore 
of Ipswich—has shipped a quantity of machinery for Archangel. 
The boilers and machinery for the Swiftsure, lately launched by 
| Messrs. Palmer, of Jarrow, are arriving in the Tyne from London, 

THE Gavce or Future Inpian Rattways.—As one of the 
consequences of the two recent expeditions to the Festiniog Rail- 
way in North Wales in February and June last, at each of which 
representatives of the Indian Governments were present, the 
question has been raised whether such railways in India as do not 
form portions of trunk lines, which may hereafter be constructed, 
should not be made lighter and narrower in gauge than the 
standard of 5ft. Gin. .In order to determine this point a com- 
mittee has been formed consisting of Colonel C. H. Dickens, R.A. ; 
Colonel R. Strachey, R.E.; Messrs. John Fowler, and A. M. 
Rendel, and who have been instructed to report upon the subject. 
These gentlemen, who, with the exception of Mr. John Fowler, 
were present at the recent experiments at Festiniog and South 
Wales, have returned to Portmadoc with a view to insti- 
tuting further investigations with the narrow gauge 
railway there, before determining upon any fixed gauge 
for recommendation as the future standard light gauge 
for India. Knowing as we do the philometric propen- 
sities of Colonel Strachey, we should not be surprised if the métre 
were ultimately determined upon by the commission, and per- 
haps no better gauge could well be named which would better 
answer the desired purpose. Few, we think, would be prepared 
to advocate any gauge for the Indian lines narrower than 3ft., 
whilst some consider that even that would be rather narrow, and 
would have a 3ft. Gin. gauge. The métre appears to be a happy 
mean between these two figures, and it possesses besides the ad- 
vantage of being as much a standard of measurement as 3ft As 
a bill has recently passed in India authorising the adoption of the 
metric system with respect to weights, it does not appear at all 
unlikely that it will soon also be adopted in regard to measure- 
ments. In such case what could be more reasonable than the 
adoption of the future standard of Indian measurement as the 
standard gauge for Indian railways ? 

A New SaFe.—We have had an opportunity of examining a 
safe of noyel construction which has just been put up in the 
establishment of Mr. Streeter, in Conduit-street. The safe is 
really a strong room, and measures 15ft. by 9ft. by ft. Gin. 
high, the meta! work alone weighing between fifty and sixty tons. 
It has been erected by Mr. Chatwood on his system of building 
together steel or iron plates. The ends, top and bottom, are 
| made up of a number of 3in. plates, including the whole transverse 
| width and length of the safe. ese are bedded or keyed into 

iron standards or ribs of H-iron about din. square, and the ribs are 
again keyed into each other at the angles. Access to the safe is 
obtained by a door, 6ft, Sin. by 3ft.. and 8in. thick. The door 
' weighs five tons; it is constructed of ; (1) The outer thickness of 
best ‘“‘Dartmoor” iron, the back of which is intersected with 
thousands of cones, to receive (2) ‘‘Spiegelised” iron; (3) 
the lock and machinery; and (4) the inner fire-proof covering. The 
froat of the safe is 18in. in thickness, and with the substitution 
of fire-brick for the ** Spiegelised ” iron, constaucted much on the 
same principle. The sides, back and bottom, of the safe are still 
further protected by means of water tanks. Each of these tanks, 
which are galvanised and perfectly air-tight, is separate and in 
communication with the front, where an index gauge is attached. 
The tanks are filled with water, and being air-tight the water 
| level is, of course, maintained without variation as long as they 
remain undisturbed. This tank prem is intended to serve the 
purpose of detection only, not of prevention, asin a very short 
time, with ordinary appliances, one could penetrate through either 
or all of the tanks at the expense only of a little wetting ; but any 
| such interference would be immediately indicated by the gauge, 
| while as yet fifty or sixty hours’ work would be necessary tw enter 
the interior of the safe. If the pipes are cut, the air, under 
| pressure, escapes; if the cisterns aré broken)the water, also under 
| pressure, escapes, and the index must, im either instance, show 
| the fact instantly. The gauges require no setting after once being 
| registered ; under pressure also, indicate, by returning to a 
normal state, when anything is outof gear. Each of the four 
| tanks has its own indicator and gauge, thus pointing not only the 
| existence of danger, but its localit . This system of detection 
| was suggested by Mr. T. W. Tobin, of the Polytechnic. Around 
| the safe are the following buildings :—On the north side, a chapel ; 
on the south, Mr. Streeter’s engine-room—the boiler adjoining 
the wall next the safe ; on the Mr. Sedley’s premises, the 
front of the safe forming the west side, next the shop. The * 
is in the open air, f ex te yiew of many windows, 
surmounted with a gas pW must be visited at least once 
in twelve hours. Leaving out the front, it is therefore 


evident that the only means of felonious entry 
are through the chapel, 8 premises, or through 
ng of perty 








the foundations, which, to s walls, would 
involve omn = successiy ge go in. of flint and 
Portland cement, tanks, e of flint concrete, and 
lastly the safe. e lock sly contrived. Any. 
attempt to fit a key to it would by the lock itself closing 
on the key and holding it. Thegen key is, moveover, capable 
of division into four parts after j ed the safe, the parts 
being in the keeping of separate ij who meet again to 
open the safe in the morning. sher is also a tiny 
master key which secures the whole, useless by itself, 















associates to meet at Truman’s Brewery, 174, Brick-lane, Spital- - 
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BERLIN.—Messrs. A. AsHER and Co., 11, Untre den Linden. 

VIENNA.—Messrs. GEROLD and Co., 

LEIPSIC.—A.tPuHons Diz, Bookseller. 

ST. PETERSBURG.—M. B. M. WotrFr, Bookseller. 

MADRID.—D. Josz ALcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—Wiimer and Rocers, 47, Nassau-street. 








PUBLISHER'S NOTIOES, 


With this week’s impression is published a double number of THE 
ENGINgER, containing the Index to the Twenty-ninth Volume, in- 
cluding a complete classified list of the patents issued’during the past 
siz months. Price of the double number, 1s. ; stamped, 1s. 2d. __ 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 














TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communicati 

T. M. F.—We have a pamphlet for this correspondent. 

T. D. L. H.—Subseription to new address, £2 5s. for one year. 

A. Z. H.—We do not think vou could make any profit by the scheme. 

D. A. H.—WNo engraving of the explosion in question has been published. 

E. B. (Middlesbrough).— Write to Messrs. Fowler, Steam Plough Works, 

Lyrerestep Reapers.—We know nothing about the company you refer to. 
You must be cautious. 

E. P. (Croydon).—We believe that Messrs. T. Vernon and Co., 5, Alexandra- 
buildings, Ormond-street, Li have the contract. 

P. G. (Gasworks, Padova).—Mr. A. Williams, 64, Bankside, London, 8.E., 
will supply you with the Bwell bricks to which you refer. 

G. C. M.— Your letter is apparently intended for some other journal 
specially treating of astronomical matters. We have neither time nor space 
to go wmto the subject. 

R. T. T.—The result of our inquiries has not been satisfactory. The system 

is open to many objections. On the whole, we think you had 
better decline to have anything to do with the concern. 

Mme Enorneer (Central City, Colorado).—Thanks for your offer. We 
have not sufficient space for an article which is obviously more suited to 
the pages of journals devoted to mining than to the pages of THE ENGINEER 

J. H., sux. (Dunfermline).—The friction strap is set up as you suppose, 
but in going round very sharp curves one turn of the screw, which can 
be effected in a few seconds, sets the wheel at liberty. Wehave seldom found 
this necessary. 

P. B. E.—(1) Jn the absence of a sketch we fail to understand how you pro- 
pose to get in 80 many tubes into so small a boiler, and still leave an exit for 
the products of combustion. (2) We are unable, therefore, to suggest any- 

thing. RS ated made, your boiler should be quite safe at 180 1b. on the 


square inch. 

R. G. B. (Mincing-lane) wishes us to state, for the information of a corre- 

t, that Mr. Bass, of Featherstone-buildings, City-road, is the 

largest machine cork cutter. In reply to a query of “ R. G. B.'s,” we beg to 

state that a leiter addressed to the care of the “* Redacteur en Chef Poly- 
technisches Journal” will reach the gentleman referred to. 

One THaT INQUIRES.— The pages of THe ENGINEER are always open to 
discuss engineering questions of interest or novelty, but your letter comes 
under neither head. It is based throughout on the assumption that there is 
something mysterious in a boiler explosion, whereas the scientific public 
have decided long since that there is nothing mysterious. If you can show 
a mystery about any case of explosion we shall be very happy to publish 
your letter. The violence of an explosion is simply due to the fact that 
power has been stored up in the boiler from the time the furnace was lit till 
the pressure ceased to rise. Suppose the boiler worked up to 60-horse 
power, and that half an hour was required after the water boiled to reach 
this pressure, then we should have stored up in the boiler 59,400,000 foot- 
pounds of energy, all set free to be spent in less than the tenth of a second 
perhaps, in case of explosion. 


CREOSOTING TIMBER. 
(To the Bditor of The Engineer.) 
81r,—We shall be happy to give any information to your correspondent 
og cost of creosoting 





ng FOR o and price of apparatus; also 
information about other wood p to your correspondent 
“*Constant Reader.” Should the latter be unable to call on us he had 


— a copy of the Chemical News, March 25th, 1869, in which he 
will the latest information regarding all recent wood-preserving pro- 
cesses in a ed by Mr. P. M. Moir, of Glasgow. We enclose pamphlet 
for “‘T. M. F. Joun Beret anv Co. 
88, King William-street, London Bridge, E.C., 
July 6th, 1870. 





MEETING NEXT WEEK. 
AERONAUTICAL SocieTy.—General meeting of members at the Society 
Arts, Wednesday, July 13th, at 8 p.m., for reading and discussing 
papers. 





Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the affice on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. -» £0 158, 9d. 
Yearly (including two double numbers) .. -- £1 lls. 64. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
wili oe made, Tue ENGINEER is registered for transmission abroad, 

Advertisements cannot be inserted unless delivered before six o’clock on Thurs” 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwa ine} The line ages eight words ; 





DEATHS. 

On the 24th June, near Madras Presidency, of cholera, 
Grorcz Hoventox, A.LC.E., Assistant Engineer, Great 
Southern of India Rail youngest son of the late William Houghton, 
of New Bond. and eee Se See pe 





Freprrick RE.toy " Chepstow, Divisional Superinteudent for 
for South Wales of Great Western Railway, in the 52nd year of his age. 
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RAILWAYS IN INDIA, 
Tux progress of Indian railways is a subject which has 
fe gr in this country, in consequence, not only of 
being constructed out of capital supplied from hence, 


























but also on account of the large number of English engi- 
neers and others to whom they give employment. The 
annual re presented each year to Parliament is the 
only official document published in this country which 
gives reliable information ing Indian railways. A 
copy of the report for the last year is now before us, and 
from it we gather the following information, which deserves 
attention :— 

During the year 1869 the new lines opened in India 
amounted to 261 miles in length, of which thirty miles were 
an addition to the North-west Madras line, and 231 miles to 
the Delhi Railway. Since the end of 1869 a short branch 
of eight miles, which has been constructed by the Govern- 
ment, extending from Jhelum on the Great [ndian Penin- 
sula Railway to the cotton mart of Khangaum, and twenty- 
five miles more of the Delhi line have been opened, be- 
sides sixty-nine and three-quarter miles between Shola- 
poor and meneany the south-east branch of the Great 
{ndian Peninsula Railway, and the Jubbulpore branch of 
the same line, have been opened, making, with a short ex- 
tension of the Baroda Railway across the Saburmuttee 
river, and two miles beyond, which was opened on Ist 
January last—a total length of railways open in India 
amounting to 4628 miles, out of a total of 6249 miles which 
have been sanctioned. There remains, therefore, 1519 
miles of authorised lines yet to be constructed. The great 
event of the period embraced by this return was the junc- 
tion of the Great Indian Peninsula and the East Indian 
Railway at Jubbulpore, whereby the whole breadth of the 
Peninsula is spanned, and Bombay and Calcutta, as well as 
Bombay, Delhi, and Lahore, are brought into railway com- 
munication with each other. Before the end of the present 
year a more direct route between Bombay and Calcutta 
will be opened, by the completion of the chord line of the 
East Indian Railway from Luckeserai, via Raneegunge, to 
Calcutta. The distance between the two capitals by the 
present route is 1470 miles, It will then be 1400 
miles, The journey occupies about seventy hours; and 
by means of this line a saving of three or four days in 
the journey between England and Calcutta has during the 
past year been effected. Besides the chord line just men- 
tioned other works are on the eve of completion. Thus, 
the line between Madras and Bombay, with the exception 
of the bridge over the Kistna, should be opened next cold 
season. The Delhi line will probably be completed. The 
Oudh and Rohilkund Company will open their first section 
beyond Lucknow, viz., to Byram Ghaut ; and the extension 
of the Eastern Bengal Railway to Goalundo, the progress 
of which has been impeded by the damage inflicted on the 
Goraie and Chundua Bridge works by the cyclone of June, 
1869, will, it is expected, be ready for opening in the course 
of this year. A new feature in the present report is that 
of “ State railways,” or lines executed through the direct 
agency of Government. The first under this title is the 
railway running between Calcutta and Canning Town, 
which was constructed by the Calcutta and South-Eastern 
Railway Company, but surrended by them to Government 
during the past year. Another, the Jhelum and Khan- 
gaum line, was executed under the directions of 
Government officers in the space of nine months, 
and is being worked by the Great Indian Penin- 
sula Railway Company. A third, viz, the Lahore 
and Peshawur line, is bemg laid out and constructed 
under the superintendence of Mr. Lee Smith. The 
principle followed in the construction of this line is to 
commence it on a most economical scale, and to make im- 
provements gradually as the traffic justifies fresh outlay 
and calls for greater conveniences. The way is-to be 
single, the works substantial, and suited for a speed of 
fifteen miles an hour; and all adjuncts and buildings are 
to be of the most simple and inexpensive kind. The State 
lines which are now being surveyed by the Government in 
view to their early commencement are, Ist, from Delhi in 
a southerly direction to Rewaree, with a branch to Fur- 
rucknuggur, where valuable brine springs exist; 2nd, 
from Agra to Sambhur Salt Lake, and on to Ajmere, form- 
ing a junction at some point to be determined on with the 
above-mentioned line to Delhi; 3rd, from Mooltan, by the 
valley of the Indus, to Rohree; 4th, from Koolburga to 
Hyderabad; 5th, from Karwar to Hooblee. Attention is 
directed in this report to the question as to whether 
some of the future lines—such as will not form part 
of the system of main trunk lines, but which will 
be branches or feeders to them—may not advan- 
tageously be constructed of a much narrower gauge, 
and be altogether of a lighter description than 
the existing lines. Hilly and mountainous districts, 
and places requiring railway communication, but where 
the traffic would be comparatively small, may be admirably 
served, it is thought, by a light 2ft. Gin. or a 3ft. line: 
and if the results exhibited on the Portmadoc and Festi- 
niog Railway in Wales, with a gauge of less than 2ft., 
are borne out by more extended investigation and by fur- 
ther practical tests, the double bogie engine, constructed 
on the plan designed by Mr. Fairlie, seems likely to assist 
in promoting the introduction of railways into places 
where it has hitherto been considered to be out of the 
question to take them in consequence of the expense. For 
by combining the narrow gauge with the double bogie 
locomotive, it appears that a line may be taken up stee 
gradients and round sharp curves at a comparatively con 
cost, and worked with ease and economy. 


COMPOUND ENGINES. 

Praotarists and blunderers have in all ages been 
regarded as fair subjects for the strictures of honest writers, 
and we therefore owe no apology to our readers for occupy- 
ing some of our space in commenting on two articles which 
have recently Be sone in the columns of a journal no- 
torious for the pop ee which it regardsits own 
existence, and the jealousy and simulated contempt with 
which it looks on all otherpublicationsintended especially for 
= The articles in question, headed respectively, 
¢ pound Engines” and “Steam Engine Economy,” are 
evidently the production of the same pen; at least it is 
difficult to believe that two individuals exist who are not 
only capable of committing so many mistakes, but possess 





the power of publishing them in the columns of any 
jourual pretending to be read by trained engineers. The 
articles have manifestly been elicited by a series of papers 
on Economical Steam Engines which appeared in this 
journal during the last half year ; and they profess, on the 
one hand, to explain why compound engines should be more 
economical than simple rotative engines, and yet fail to 
compete with the Cornish engine ; and, on the other, to cor- 
rect assumed errors in the last article of the series to which 
we have just referred. We regret that we have not space 
to print all that our contemporary has to say on these 
subjects. We shall reproduce enough, however, to afford 
at once a fair specimen of the whole, and some amusement 
for our readers, We shall take the articles in the order in 
which they come ; “ Compound Engines ” first. 

This article opeus with a short sketch of the work done 
by Hornblower, Watt, 'Trevithick, and Woolf, and goes on : 


The facts we have stated are well-known matters of history, 
and we should not have alluded to them here, had it not been 
that at the present time they a special interest. During 
the past ten years or so the double-cylinder engine has been 
again revived, and both on sea and land results have been ob- 
tained with it which justify the opinion that in all cases where 
great regularity of motion, or great economy of fuel is desired, it 
is the class of engine which should be adopted. Of course such a 
complete reversal of the former decision on the single versus 
double-cylinder engine question is not likely to be at once univer- 
sally acceptei, however conclusive the proofs may be to those 
who analyse them; and there are accordingly not wanting those 
who either not caring, or not being able, to investigate matters 
for themselves, fall back upon the results of Hornblower’s and 
Woolf's days, and, ignoring present datu, maintain that there is 
‘nothing in” the compound engine. Under these circumstances 
it appears to us worth while to point out why the results of the 
rivalry between Watt and Hornblower, and Trevithick and Woolf, 
cannot be considered to apply at the present day; and at the 
same time to show why, in our opinion, the compound engine is 
likely to take a still higher position in the future. 


We thus have the object and purpose of the article defi- 
nitely stated. We have now to see how the author sets 
about proving his case. 

We have already stated that“in the days when Watt and Horn- 
blower were rivals the pressures of steam used were so low that 
the degrees of expansion requisite to develope the capabilities of 
the double-cylinder system were unattainable ; and we may there- 
fore dismiss this competition as not requiring discussion here. In 
the competition between Woolf and ‘lrevithick, however, the cir- 
cumstances were different, and the pressures of steam and degrees 
of expansion used were such as have since been adopted in compound 
engines with highly satisfactory results. This being the case, and 
it being also an undoubted fact that the double-cylinder was eventu- 
ally beaten by the Cornish engine, the question is asked by some 
engineers why, at the p t time, pound engines are daily 
growing in favour? Tobe able to answer this question it is neces- 
sary to understand clearly what advantages the double cylinder 
possesses over the ordinary single-cylinder engine. These are 
really three in number, and of these three but one can be said to 
directly conduce to economy of fuel, the other two relating more 
tothe ecc 1 maint of the engine, and hence affecting the 
consumption of fuel indirectly. Theoretically, of course, the 
expansion of the steam in two cylinders ively no 
economical advantage over an equal degree of expansion carried 
out in a single cylinder, and practically there is a certain loss 
involved by the employment of the double-cylinder arrangement 
owing to the loss of pressure in the passages by which the two 
cylinders are placed in communication. Any loss due to this cause, 
however (so long of course as proper proportions are used), is far 
more than counterbalanced by the fact that in the double-cylinder 
arrangement, the cylinder receiving the high-pressure steam is never 
cooled down much below the temperature of that steam, and the low- 
pressure cylinder, in fact, forms a kind of heat-trap between the high 
pressure cylinder and the condenser. This fact, which constitutes 
the first great advantage of the double-cylinder arrangement, has 
long been well known and ised ; but there has apparently 
been in many quarters a disinclination to estimate it so highly as 
it really deserves. All, however, who have carefully watched the 
performance of compound engines—and especially engines working 
with high degrees of expansion—must have become convinced that 
this advantage is one of vast importance, and that it is almost to 
it alone that the high duty obtained from well constructed double- 
cylinder engines is due. 

The italics are ours, and we desire to draw our readers’ 
particular attention to the statement, or theory, or propo- 
sition thus marked, inasmuch as it contains one of the most 
absurd blunders ever perpetrated by a writer for the 
scientific press. Whether the writer was or was not capable 
of comprehending what really takes place in a com- 
pound engine we have no evidence to show, because the 
passage in question may either have resulted from dense 
ignorance, or from a wish to deceive called into existence 
by the desire to advocate the compound engine at all 
hazards. In order to show the nature of the blunder, or 
rather blunders, committed—for there are two—it will be 
necessary to reproduce certain statements of fact which ap- 
peared years ago in this journal, and, in a less definite form, 
in at least one treatise on the steam engine. The first of 
the two blunders is embodied in the statement that the 
cylinder receiving high pressure steam “1s never cooled down 
much below the temperature of that steam.” Before speak- 
ing further of this assertion, we must reproduce the last 
paragraph of the article containing it, for an obvious reason. 

We have said that we anticipate the more and more extensive 

doption of the pound engine, and the reasons for this are, we 
consider, self-evident. As steam of higher and higher pressure is 
used, the action of the second cylinder in preventing the cooling of 
the surfaces exposed to this steam becomes of more and more import 
ance, while, as higher degrees of expansion are resorted to, the 
greater equality of dri pressure obtainable by the double 
cylinder ment rapidly increases in value. The compound 
engine inly does not possess the charm of novelty ; but it 
possesses the greater charm of having proved by its performances 
that it is well entitled to the esteem of users of steam power. 

Now, it will be seen presently that the higher the 
pressure and the greater the measure of expansion used the 
more erroneous do the statements of our contemporary be- 
come, but in the face of the last we have quoted, we 
think he can hardly find fault with us if we select the fol- 
lowing figures as a means of testing the accuracy of his 
statements. The measure of expansion is certainly not 
too t for a compound engine, nor is the pressure 
too hi Let us take the case of a compound engine 
expanding steam of a total initial cylinder re of 
108 Ib. eighteen times. The steam is cut off when the 
small piston has made one-third of its stroke, and on the 
completion of that stroke the steam exhausts into a cy- 
linder of six times the onde, follows up the larger 
piston through the whole e, and finally exhaustg 
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into the condenser. This much premised, let us see what 
are the grounds for assnming, first, that the temperature 
in the small cylinder is never much less than that of the 
entering steam ; and, secondly, that the large cylinder acts 
the part of a beat trap. ; 

The sensible heat of steam of 108 Ib, total pressure js 
323'24 deg.; when The stroke of the small piston is complete 
the pressure of the expanded steam will be 36 Ib., the sen- 
sible heat corresponding to which ig 260°98 deg. The ex- 
haust to the large cylinder then opens, and the steam con- 
tinues to follow up the large piston till its pressure has 
fallen to 6lb., the temperature corresponding to which is 
170°25 deg. only. As the small cylinder and the large cy- 
linder are in free communication all this time, it is obyious 
that the pressure and temperature must be the same ip 
both; and, as a result, we find that, instead of the small 
cylinder being kept nearly at thetemperature of 333'24deg., 
it really ranges through notless than 16299 deg. Fah.,falling, 
in the end, toa temperature of 42 deg. below that of boil- 
ing water, a range of temperature precisely the same in 
amount and result as that which takes place in an uncom- 
pounded engine receiving steam of 74 lb.—corresponding 
to safety valve load of about 62 1b., allowing for steam pipe 
resistance—and exhausting into a condenser at 141°67 deg., 
or 3 Ib, back pressure. We think that these tigures should be 
sufficient to prove to our contemporary that there is not 
the slightest shadow of a foundation for his statement that 
the inside of the small cylinder is not exposed to any 
influence tending powerfully to cool it down, or to use his 
own words, “ that the cylinder receiving high pressure steam 
is neyer cooled down much below the temperature of that 
steam.” 

We have now to see what are the conditions existing in 
the large cylinder. The initial temperature of the steam 
entering it will be the same as that due to what we may 
term the first terminal pressure in the small cylinder, viz., 
260°88 deg., and the final temperature will be that of the 
condenser, in which we will suppose there is a back pres- 
sure of 3 lb., corresponding to a sensible heat of 141°67 deg. 
The temperature of the large cylinder will, therefore, range 
through 119-21 deg.; and, of course, if we have a better 
vacuum, the range will be augmented. For conyenience 
we arrange these figures in the following tabular form :— 


SMALL CyLinDER. 
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We have added, for the sake of comparison, a single-cy- 
linder engine expanding eighteen times; but it is hardly 
necessary to say that we do not advocate anything like this 
measure of expansion for a single cylinder. The figures 
show that the so-called heat-trap action of the large 
cylinderin the compound engine saves 28°58 deg. only, a com- 
paratively insignificant gain, which we shall now proceed 
to prove is totally countervailed by influences proper to the 
compound engine, and to it alone. 
Those who have read this journal carefully will remember 
seyeral articles in which we have explained the nature of 
the phenomena attending the action of steam in an ex- 
ansive engine. We cannot say what we have now to say 
etter than it has already been said by usin an article which 
will be found in Toe Encineer for November 3rd, 1865, 
the following passage from which we reproduce here :— 
“ Setting radiation aside, we know that the only frigorific 
influence which can be brought to bear on the steam within 
a cylinder is due either to the condenser, or to the steam 
which bas done its work, and exhausts into the atmosphere. 
It is also perfectly clear that neither of these influences is 
brought to bear directly on the steam while doing its work. 
They act indirectly by lowering the temperature of a 
gertain weight of metal below that proper to the pressure 
of the working steam. If it were possible to construct a 
cylinder which shou!d be incapable of absorbing heat 
uring the steam stroke, or of giving it up during the ex- 
haust—a cylinder which should, in point of fact, observe a 
rfect thermal neutrality—then would steam work with a 
maximum efficiency. Neither the condenser nor the ex- 
haust could produce the smallest effect during one stroke 
which would in any way affect the phenomena of the next.* 
- « + » « The quantity of steam condensed may be 
expressed in terms of the weight of metal to be heated and 
cooled, the time of heating and cooling, and the efficiency 
of the influences, frigorific or thermal, brought to bear.” 
The accuracy of these statements is, obviously, indis- 
putable; and it may be laid down as an axiom that that 
pe a in which the weight of metal and extent of surface 
to be heated bear the smallest proportion to the weight of 
steam pa oyer them, is most economical, other meas 
being equal. But the compound engine offers a larger surface 
and a greater weight of metal to the action of ‘the steam 
than a non-componnded engine of the same’ power, therefore 
it is less’ economical, It’may be urged That for a given 
wer the piston and cylinder area must be the same, other 
hings being equal, in one as in the other; but this is not 
true, because the compound engine must have more 
surface to compensate for the due to the back 
pressure on the piston, which, in the case we have 
cited, will be a little more than 21 Ib. on the square inch or 
perk Ba Ps aye nnn an extra slide wales a its 

uiyalent, and extra ports and passages—to say nothing of 
me learance, it be borne in mind that every Sik. of 
iron heated by the steam will do as much mischief as one 

und of water of the same temperature, we think it wil] 

readily admitted that the slight difference of 28°58 deg. in 


favoyr of the compound engine, which only applies to 
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one-sixth of the whole area of metal, or thereabouts, after 
all, is of no practical importance whatever, when com- 
pared with the additional weight and surface of metal 
exposed to the thermal action of the steam and the 
naa of free evaporation, promoted to the last cngene 
by the conditions under which the machine operates. “The 
gmentation of surface in qa steam engine has precisely 
the same eftect as the augmentation‘of surface in a tubulay 
condenser, and this fact should never for a moment be Jost 
sight of in designing an engine. A jacket only modifies 
the effect without neutralising it, because although the 
jacket saves fuel on the whole, it must not be forgotten 
that the water which flows from it augments with the 
dimensions of the surfaces, other things being equal, and 
always represents a loss of fuel. The steam in the 
large cylinder is placed in precisely the same con- 
dition as it would be in if worked through a non-com- 
pounded engine, with this difference, that as only a given 
quantity can find its way in, the large cylinder, not having 
the boiler to draw on, wiil always be colder than the 
initial temperature of the entering steam ; and it is, there- 
fore, impossible for the steam within it not to be damp. 
The result is that in the large cylinder there is always a 
loss of power, as proved by the fact that there is a larger or 
smaller gap between the diagrams taken from the two 
cylinders, not accounted for by clearance. We have treated 
this quescion throughout as though no such thing asa steam 
jacket existed, because the steam jacket has nothing to do 
with our contemporary’s statements, but we may add that it 
is well known to all engineers that unjacketed compound 
engines are the most wasteful in existence, which would not 
be the case if the second cylinder acted the part of an efficient 
heat trap in the way supposed by our contemporary. 
Having thus disposed of the heat-trapmyth,we may proceed 
to consider our contemporary in another phase. He says :— 
We must now point out why the advantages we have enumerated 
did not enable the engines of Woolf to compete successfully with 
the Cornish engine, and to do this we must draw attention to a 
fact which, although it can scarcely have escaped notice, has yet, 


so far as we are aware, never been advanced to account for the | 


double cylinder being an unsuccessful rival of the Cornish engine 
This fact is that the tirst and great advantage which we have men- 
tioned as attending the employment, the double-cylinder system 
is possesséd in a great degree by the Cornish engine also. In other 
words, it follows, fromthe manner in which the Cornish engine is 
worked, that but a small proportion of the (surface exposed to the 
fresh steam from the boiler is ever reduced to the temperature due 
to the vacuum formed in the cylinder by opening the communica- 
tion with the condenser, 

We have here either a literary thief or a consummate 
ignoramus. To prove our proposition, we must once more 
quote ourselves. In March, 1865, long before our 
juvenile contemporary set about delighting and instructing 
the world, two papers appeared in Tue Enaineer, “On 
the Relative Economy of Condensing and Non-condensing 
Engines,” which will, we think, be found to exhaust the 
question of the frigorific influence of the condenser. In one 
of these—the last—will be found the following passage as a 
foot note:—-“ A remarkable instance of the auvantages fol- 
lowing on the suppression of the cooling influence of the 
condenser is afforded in the economy of the Cornish pump- 
ing engine. In this form of steam machinery, a portion 
of the cylinder, the lid, and one face of the piston, must 
always remain unaffected by the condenser, because, at the 
termination of the indoor stroke, only the equilibrium valve 
is opened, and while the piston is going out a pressure equal 
to that present at the end of the stroke is kept up in the 
cylinder; evaporation 1s therefore prevented, and the tem- 
perature fully maintained. Before the exhaust opens the 
equilibrium valye is closed, so that no direct communica- 
tion ever exists between the steam side of the piston and 
the condenser, and the entering steam has, in consequence, 
only to raise the temperature from that due to the terminal 
to that due to the initial pressure. The full importance 
of this fact will be seen further on. An idea has long 
found favour in Cornwall that a peculiar virtue resides iu 
single action. We are not aware, however, that until this 
moment any satisfactory reason for entertaining such a 
belief or philosophical proof that it is well founded has 
ever been published.” This quotation will, we trust, en- 
lighten our author. We can scarcely be angry with him, 
indeed, if he is ignorant of the existence of the passage 
in question. He can hardly be expected to read this journal 
while he remains in profound oblivion of all that has ap- 
pared in that in which his dissertations are published. 

t is not a little amusing to find that all that is now ad- 
vanced with so much parade as an original theory has 
been used in a slightly ditierent shape for a yery ditferent 
purpose, in the third volume of our contemporary, 
page 425, 1867, in an article which we have reproduced 
on page 27, as a notable example, whep taken with the 
articles ander notice, of incunsistancy in journalism. 

Throughout the entire article from which we haye quoted 
so largely our contemporary is completely at sea as to 
what does and does not take place in a steam engive. He 
blunders along about “the pressure beiug nearly constant 
in the small cylinder,” “ heat trap,” “tbe Cornish engine,” 
“the influence of the condenser, &c.,” totally failing to see 
that there is no analogy whateyer between the Cornish and 
the compound systems. We have already exposed one 
aspect of the hea Wap theory ; a more essential point of 
difference js too subtle for the grasp of his intellect, although 
it may be conveyed in a very few words. Throughout this 
article we have for convenienceassumed that the metal with 
which steam comes in contact always assumes the tempera- 
ture of the latter, but this is not strictly true. Metal may 
retain its temperature almost unaltered for a considerable 
time if no evaporation of moisture dn its surface is per- 
mitted to take place. Now in the Cornish engines 
evaporation from the surfaces is checked the moment the 
exhaust closes, and it oe vs that, even in the absence 
of a jacket, one surface of the piston and cylinder cover 
sep remain much x than the temperature proper to 
the terminal pressure. But in the compound engine, not 


only ig there {he great fall in pressure in the first eylinc 
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engine; but it is not in any shape or way our contemporary’s 
reason. We believe it to be unnécessary to add one word 
more to prove that in practice the compound engine possesses 
no real advantage whatever over its rival as regards the 
economical use of steam. What its advantages are, we have 
stated so often that we sbali not further refer to them 
here. In the single acting system lies the only ayailable 
method of trapping heat, as our contemporary will perhaps 
one day find out. _How it may be applied in practice he 
will find stated in general terms in our impression for 
January 18th, 1867. 

Uur criticism of—to speak leniently—the extraordinary 
notions propounded by our contemporary has extended to 
such a length that we have left ourselves little space te 
consider his article on “Steam Engine Economy.” Its 
nature ‘and import will be gathered from the following 
extract :-— 


Our contemporary* makes a good start by recommending the 
borizontal form of engine, and by further recommending that the 
cylinder should be kept hot and dry. There is nothing, however, 
very original in these recommendations, and to atone for this want 
of originality apparently, our contemporary proceeds to describe 
an arrangement which it states is “‘now, we believe, proposed for 
the first time.” This arrangement our contemporary describes as 
consisting in ‘‘ jacketing the steam pipe, that is to say, enclosing the 
steam pipe within another a couple of inches larger in diameter, 
and carefully | .” How many years have passed away since 
the time when tlie proposal to jacket a steam pipe would have 
been esteemed a novel one we are unable to state ; but we venture 
to say that our contemporary’s notions as to how such jacketing 
should be carried out possess undoubted claims to originality. 
Lest our readers should think that we are quizzing them, we give 
the description of the proposed arrangement in our contemporary’s 
own words, which are as follows: "‘‘'he pressure in this pipe 
[that is the jacket] would be always that in the boiler, but the 
pressure in the steam pipe is of necessity always a little less, and 
the fluid on its way to the engine would therefore always be ex- 
posed to a slight superheat ; a small cock should of course be fitted 
to draw off the condensed water [query condensed steam ‘} from 
the outer pipe. The inner pipe, having only the difference be- 
tween the boiler and the valve chest pressures to withstand, might 
be made very thin, as it would always be in compression [the ver. 
reason why it should not be made thin, we should have thought], 
and the boiler stop valve would of course be common to both, sa 
that steam could not enter one without the other.” It is certainly 
difficult to believe that such a proposition as this could have been 
made otherwise than as a joke, yet we find our contemporary 
recommending the arrangement in all seriousness as ‘‘a static im- 
provement,” and further asserting that it ‘‘ would be found un- 
likely to get out of order and very cheap to make.” From our 
contemporary’s description it is evident that, as the boiler stop- 
valve is to shut off the supply of steam to both, the steam pipe 
and jacket must be in free communication with each other, and it 
would have been gratifying to inquiring minds if our contemporary 
had condescended to ic o_s how under these circumstances the 
excess of pressure in the jacket necessary for superheating pur- 
poses was to be obtained. Further, the author of the brilliant 
suggestion we are considering speaks of the inner pipe being made 
thin on account of its having to withstand only a slight excess of 
external pressure ; but if he takes the trouble to refer tea table 
of the temperatures of steam he will tind that at the ordinary 
pressure at which boilers are worked an excess of pressure in the 
jacket of even 5lb. per square inch would give him less than 
5 deg. difference of temperature, and we should like to know of 
what service this 5 deg. would be for superheating purposes ? 
The whole plan proposed is, in fact, simply ridiculous, and to our 
contemporary’s query: ‘‘If a cylinder is to be jacketed why not 
a steam pipe?” we need only reply, ‘‘ Read some elementary work 
on the steam engine and find out,” 

We have quoted this passage in order to save ourselves 
the trouble of replying to it at length. We believe our 
readers saw nothing very funny in a proposal to keep 
a steam pipe hot by jacketing it with steam; nor can we 
find a better phrase to explain the action of such a jacket 
than that the steam passing through the inner pipe would 
be exposed to a slig 
porary would find something exquisitely ridiculous in a pro- 
posal to lag a steam pipe, if it were laid before him for the first 
time. The gem of the quotation is, however, the passage in 
which our contemporary begs us to explain how any excess 
of pressure could exist m the jacket, seeing that both jacket 
and steam pipe arc in communication with the boiler. If 
our contemporary will put himself to the unusual trouble of 
thinking for one moment, it may dawn upon him that if the 
pressure in the steam pipe were not less than that in the 
boiler, no steam would pass through it at all. A current, 
and a pretty fast current, too, must be maintained in the 
steam pipe at the expense of something; but there is no 
current, practically speaking, in the jacket, the steam in 
which of course retains the boiler pressure. 

It is unnecessary toadd much more, The writer of the 
articles we have criticised has a great many things to Jearn, 
the most essential of which are modesty and the power ot 
estimating rightly the magnitude of his own ignorance ; but 
as these things can scarcely prove of much general interest, 
we shall say nothing more about them. 





A MACHINE for paving has been invented in France, which will 
effect a great saving of strength in what has hitherto been a very 
laborious occupation, . 

Waste Gas Poisoyrna.—The increasing utilisation of the waste 
gases of blast furnaces renders it necessary that the character of 
he gases should be thoroughly understood. Dr. Percy, of the 
Royal School of Mines, in a letter to the papers, states that the 
poisonous ingredient in the gas is carbonic oxide, and the inhalation 
of it in verysmall quantity, whether pure or mixed with common air, 
rapidly destroys lite. He continues: ** Ihave collected and published 
seve cases of fatal Poisoning from that cause at ironworks, 
forgign as well as British. A few years ago the engineer of the 
Dowlais Ironworks was suffocated in his office by the escape of 
this gas from an adjoining culvert. It is important that thé 
™m ers of such works should be actjuainted with its highly 

isonous nature, and take any precaution to prevent their work- 

ple from being exposed to its influence.” Ignorance of this 
fact has just led to the death of four men at the blast furnaces 
of the North Staffordshire Coal and Iron Company, at Salke. 
The tube of one of the furnaces was being repaired, and the 
furnace was of course standing; but some gas from the tube 
of the “blowing” furnace got into the tube which was being 
repaired by the ‘leakage of a valve. This the men found out 
whilst the work was progressing, and one of them complained 
of it to the leading wi an, a man uamed Smith, who sent 
aman to fetch sand to stop the e in the tube. Whether 
this was done or not does not appear; but some time after. 
wards Smith himself went into be, and half an hour 
subsequently was found’ “the er three men quite dead. 


a rect of ‘Accidental death.” 





They had all poisoned by the gas. At the inquest the jury 
returned a verdigt 





* Tux ENGINEER, 


t superheat. No doubt our contem- | 


ce 
FOR 





eee 


- find provincial engineers, 








JuLy 8, 1870. 


27 





THE ENGINEER 


—e 








IMPROVED COMPOUND ENGINES. 

THE source from which this article is drawn, and our 
reasons for printing it in our colums nearly three years 
after its first publication, are stated in our article on com- 
pound engines which appears in another part of the journal. 


It is a hopeful sign of the spread of mechanical science when we 
, in order the better to commend (we will 
not say, puff) their wares, holding forth to manufacturers, millers, 
brewers, colliers, tanners, and other possible purchasers of steam 
engines as follows: 

By an acknowledged law of the mutual convertibility of heat and 
mechanical power, there is undoubtedly a definite portion of the heat 
from the expanding steam in all engines which disapp and b 
positively converted into mechanical! effort or dynamic power. 

Besides this, there is in engines using high pressure expansively, and 
condensing it in the same cylinder, a further disappearance of heat which 
is not converted into useful horse power, but is a positive loss, and is 

diated an ducted by the above steam of inferior temperature from 
the interior of tLe cylinder into the condenser. 

So considerable is this waste of heat that there are instances enough to 
be well known where high-pressure steam, properly expanded and set 
free into the atmosphere, is equal in economy to a lower pressure ex- 
panded and condensed, and where mere atmospheric steam d i is 
too wasteful longer to be used. 

The double-cylinder system is admirably well suited to avoid this evil, 
by allowing the high-pressure cylinder to retain its own superior tempe- 
rature, which is necessary-to develope the full duty of expansion, and 
providing for the same steam a separate condensing cylinder, which only 
is in & ication with the d I 

_ This lecture upon thermodynamics, followed by a recommenda- 
tion of the lecturer’s own make of compound engines, is taken 
from the advertising circular of a firm of engineers in Yorkshire. 
It is intended to show that all steam engines should be compound 
engines, and the special advantages of the advertiser's own make 
are enumerated as follows :— 

‘The improved compound engine, here illustrated, has a peculiarly simple 
disposition of parts which allow the shortest steam ports “direct” from 
the ‘‘same” ends of the steam cylinders, and enable the pistons to have 
“‘ opposite” motions ; and the low-pressure one to be in “‘advance” or 
past the dead centre when the high-pressure piston is at the end of its 
stroke, to receive the expanded steam at the “exact” moment it should 
be liberated as freely from the high-pressure cylinder as if discharged 
into the atmosphere ; thus effecting uninterrupted expansion and cun- 
densation in a perfect manner with a most complete ** balance” of the 
relative “reciprocating” and “‘rotative” parts; and developing a maximum 
speed and uniform intensity of power with a neutralised strain on the 
working parts, and at the highest economic steam pressures, the engine 
at the same having no “dead centre.” 

These advantages are not possessed by the ‘‘ Woolf ” compound engine, 
where the = move ‘simultaneously ” and unbalanced in the **same” 
direction, having lengthy and indirect steam passages from the ‘“ oppo- 
site” ends of the cylinders; and the motion of the low-pressure piston is 
of necassity ** too late” to receive the steam at the proper instant from 
the high-pressure piston; while in the *‘McNaught” arrangement the 
pistons are too far apart to develope the fullest benefit to be derived from 
the expansive compound system. 

We will not ask our readers to discover, if they can, the hidden 
meaning in placing so many simple words, such as “direct,” 
**same,” “exact,” *‘ opposite,” ‘too late,” &c., between quotation 
points, as if they were employed in an especial or exclusive sense, 
and upon the authority of the books; but we will note that the 
peculiarities of the ‘‘improved compound engine” are those 
merely of Mr. Craddock’s engine, now twenty years old. And 
engineers who are familiar with the arguments for and against 
compound engines will admire the thorough-going loyalty to a 
principle shown by our lecturing friends, when we say that they 
exhibit a compound engine at the Paris Exhibition, with high and 
low-pressure pistons of, respectively, but 6in. and llin. diameter 
and 15in. stroke. But it may create some surprise when we say 
that these engines, supplied with steam of 651b. from a Cornish 
boiler, and working into a condenser, consume, according to the 
maker’s own admission in their own advertisement, 23 lb. of coal 
per indicated horse-power per hour. None of our readers will 
make the mistake of comparing this with the excessive and wasteful 
consumption of some old engine, i t of all refi ts for 
saving coal ; but they will bear in mind tbat it is the admitted 
consumption of a highly sophisticated engine, in which the makers 
have gone so far as to lessen to the utmost the radiation, or rather 
the convection, of heat from the interior surface of the cylinder 
to the condenser, during successive intervals of one-fourth of one 
second between the admissions of steam. Where such an object 
is pursued at the cost of a very considerable complication of 
structure, we are naturally led to expect a close approach to what 
may be called the theoretical economy of fuel. ‘hus, an hourly 
horse power is 1,980,000 foot-pounds, and this, we are told, is 
had with 2} 1b. of coal, giving 720,000 foot-pounds per pound of 
coal. But one pound of coal burnt under a good Cornish boiler 
should produce 8} lb. of steam, which, at 65 1b. pressure (or 797 1b. 
above a vacuum), would occupy 45°5 cubic feet, and, when con- 
densed down to 2‘71b. above a vacuum, should give off 504,504 
foot-pounds of work, even without expansion, In other words, 
the theory of the case would go to show that, irrespective of any 
other loss than that of 27 Ib. pressure of steam per square inch 
(for we have not assumed a perfect vacuum), the engine should, 
without expansion, and, therefore, with a singie cylinder, consume 
but 1,980.000 _ 3.91. of indi 

504,504. = . of coal per indicated horse-power per hour, 
Even allowing for loss of steam in ports, and for a little loss by 
radiation, 44 1b. of coal per indicated horse-power per hour ought 
to suffice with condensation, but without expansion. 

But expansion, especially where the loss of heat is so carefully 
guarded against by the use of the second or condensing cylinder, 
may be supposed to be carried to a considerable extent, eighs or ten- 
fold at least, and with nearly the gain inferable from tueory. If 
to eightfold, the ratio of gain, but for the imperfect vacuum, 
should be as 3°079 to 1; and if to tenfold, the ratio should be as 
3°303 to 1—these numbers repr ting the relative areas of the 
whole expansion diagram, as compared with the rectangle formed 
by the full-pressure steam, if exhausted at the point of cut-off. 

Thusour compound engine—which requires a popularlecture upon 
thermodynamics in an advertising circular to explain—ought to 
work with 141b. of coal at most per indicated horse-power per hour, 
whereas, by the maker’s admission, it requires almost double this 
quantity. The theory of the case is too well established to leave 
room for any dispute, and hence we can only conclude that, with 
the extreme refinement of a separate cylinder to prevent, as much 
as possible, the escape of the heat of the full-pressure steam, there 
is after all a loss, somehow, of nearly half the coal that theory 
requires, even when encumbered with two or three important 
allowances which we have purposely made. If we turn from 
theory to the more satisfactory test of practice, it is not dificult 

to find many d g steam engines, expanding in a single 
cylinder, which consume as little as 2# 1b. of coal per indicated 
horse-power per hour, and even less. It requires no great research 
to discover the reason why, with an equal ratio of expansion, both 
classes of engines should give about the same results, so far, at 
least, as loss of heat into the ¢ r isconcerned, The tempe- 
rature of steam of 65 1b. pressure is 312 deg., and we will take that 
withip the condenser, and to which the interior surface of the 
cy. is exposed during condensation, as 110 deg. These, then, 
are the extremes of temperature in a single cylinder. Now sup- 
pose the same steam, in a compound engine, to be cut off at half 
stroke in the small cylinder, and admitted, after twofold expansion 
into the larger cylinder, Its temperature, originally 312 deg., 
should still be about 266 deg., that of steam of 39°7 Ib. above a 
= or 25 - above the ween ene So the larger cyli 
a range of internal temperature from 266 IN bom So 
ling by radiation into a dry ae. 
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but for the one-fourth of one second to the temperature of the | 
condenser, would not be considerable. By a simple experiment | 
which any one can make for himself, a jin. iron plate taken at , 
a temperature of 212 deg. from boiling water, and instantly wiped 
dry with a hot cloth, is fifteen minutes cooling down to a tempe- 
rature of 98 deg., as tested by the application of the lips, which 
form a tulerably close measure of blood heat. If there be any 
moisture left upon the plate its evaporation is attended with a 
quicker rate of cooling, and thus very thin metal plates taken out 
of boiling water, with,their moisture adhering to them, cool very 
rapidly. In any case, however, the mere difference between 
312 deg. and 267 deg. of original temperature, with a terminal 
temperature of 110 deg. common to the cylinder in both cases, 
would not greatly affect the loss of heat into the condenser. Even 
in the Cornish pumping engines, which work with from 2} lb. to 
34 lb. of coal per indicated horse-power per hour, the cylinder is 
not only in communication with the condenser during the steam 
or indoor stroke, but it is wholly exposed, during each outdoor 
stroke of from five to ten scconds, to expanded steam of perhaps no 
more than 150 deg. temperature, or 100 deg. less than that of the 
steam admitted at the beginning of the stroke. The cylinder, it 
is true, is kept hot by steam jacketing, which, singularly enough, 
is not provided in the “‘improved compound engines” of our 
advertising friends, from whose circular we have quoted. 

Without further argument we may say that the compound 
cylinder system can secure no greater economy of fuel in small 
engines than is to be had with the same rate of expansion in a 
single cylinder, and with quick working engines titted with heavy fly- 
wheels, even an eightfold or tenfold expansion may be had in a singie 
cylinder with almost absolute unifo: of speed, as sufficiently 
proved in the Allen engine, and, in slower working engines. 

The “improved compound engine,” in the form advertised, is 
objectionable in several respects. There are, first of all, two 
cylinders and two sets ot working parts of different sizes where 
only one cylinder and set of working parts are really required. 
We must note, however, that the valve gear is single, and common 
to both cylinders. ‘The valve is necessarily of large size, and 
therefore subject to increased friction, and the engine has no 
power of adjusting the expansion to the load, the regulator acting 
only to throttle the steam on its way from the boiler. The details 
of the engine are complicated enough, with three sets of motion 
bars and crossheads, a rock-shaft motion for the valve gear, eight 
adjusting screws to each of the three plummer bl &e. 

The first cost of such an engine would be about one-half greater 
than that of an equally good engine with a single cylinder, and it 
would certainly entail a greater cost for attendance and repairs. 


VISIT OF ENGLISH ENGINEERS TO BELGIUM 
AND ITS COAL AND IRON DIsTRICIS. 
(From our Special Correspondent.) 

Ir was decided some ths ago by the members of the South 
Staffordshire and East Worcestershire Institute of Mining and 
Mechanical Engineers that their summer excursion this year 
should be made to Belgium. On Saturday, June 18th, a party, 
twenty-seven in number, including the president (Mr. North), the 
ex-president (Mr. D. Peacock), the hon. sec. (Mr. H. Johnson), and 
many gentl of infl ted with the iron and coal 
trades of the midland counties, started from Birmingham New- 
street station, and journeyed by way of Londonte Harwich. There 
the party went on board the steamship Pacific, and, after a 
pleasant (at least to some of us) night’s sail across the German 
Ocean, arrived at Antwerp on Sunday morning, and put up at 
the Hotel de l'Europe. I have not space to fully describe the 
many places of interest visited ; it wouid, in fact, be a recapitula- 
tion of what has so often appeared before. I shall therefore con- 
fine myself chiefly to a description of places and objects either 
new, or of interest to readers of THE ENGINEER, giving the fullest 
attention to the coal and iron districts, showing by sketches, &c., 
where the Belgians are before us, and adducing reasons for the 

success they have achieved as iron producers. 

On Monday morning our party drove in open carriages through 
the city, and round the new fortifications. These have lately 
been erected,taking in a circle of ten miles more than the old ones, 
to allow for the enlargement of the city. They are composed of 
two earthwork banks, very strong, with here and there citadels 
and gates, the two principal ones being the north and south, near 
the river, There are also eight strong forts ranged in a semicircle, 
some miles out, nearer to the French frontier. The city of 
Antwerp is extremely clean, the houses are all white ; somé of the 
streets are narrow, but the new thoroughfares are being laid out 
after the style of the boulevards of Paris. On Monday afternoon 
our party left Antwerp for Brussels, my train arriving early in the 
evening. The continental railways are in many respects better 
than the English, you have no trouble with your luggage, for you 
get it registered, they hand you a paper, which is handed in at 
the end of the journey, and you receive your property. In 
travelling in England ladies are continually getting their clothes 
shut into the carriage doors; this never happens on the Continent, 
for these places are covered with thick pieces of leather from top 
to bottom. There is no stopping before you reach a large station 
to take tickets, for the guards are going from carriage to carriage 
while the train is in motion. The greatest care is taken for the 
protection of the passengers. Later on in this visit our party 
were surprised, on coming to a junction, at being requested to 
leave their seats, having previousiy been told that they would go 
right through without change. On inquiry from the guard they 
were told that they would come back to the same carriage again, 
but, as they were going to shunt, they could not allow a single 
person to remain in the train for fear of danger. Were this done 
in England, we think some few accidents might be prevented. Our 
party visited the many places of interest at Brussels, including the 
Houses of Parliament, which are full of splendid pictures; also 
noticed that the largest apartment is a scientific lecture room, as 
it seems in Belgium that science is intimately related to Govern- 
ment, The visitors went from here to the Hotel de Ville, which 
is being restored. It contains some very fine specimens of old 
tapestry; the ceiling of one of the rooms is beautifully painted, 
and contains one figure, which is so arranged in perspective that it 
looks to be painted half-face, viewing it from the centre of the 
room directly under it; but whichever end of the room you go it 
is facing you, and seems to have turned round. This building also 
contains the room in which the Duchess of Richmond’s ball 
was held the night before the Battle of Waterloo. On Tues- 
day the party went in open carriages through the beautiful 
Forest of Soignies to Waterloo, where they visited the numerous 
places of interest and returned to spend the evening in the Royal 
Park at Brussels, listening to a band selected from the operas and 
theatres. The street tramways are in full action here, and an 
Englishman is the proprietor. Before leavin . 

















Johnson received letters of introduction trap M. 
inspector-general of mines, to the various district i 
iron and coalmasters. They are full of i feeli 
towards Englishmen. I givea translation of one as a spec 
“To Messieurs the Industriels of the Provinces of b 
Namur, and of Liége.—Gentlemen,—It would be ve 
me if you would kindly authorise Mr. Joh nd b 
English engineers, to visit somewhat in detail 
blishn.ents. The cordial reception which the Bé 
received in England leads me to hope that diy avail | 
yourselves of this opportunity to repay with . ne debt our | 
factu and engi have contracted in that respect with | 
their colleagues on the other side of the Channel. Receive, | 
atm py Seager yee a emcee Tnspector- | 
On Wednesday morning Coa aech'ed Aleen-ooe 
our arri com- | 
menced their inspection of the } ae of 
be detailed at length in fature communications,” -' =~ * 














Baa hare always 





CHINA GRASS. 


THE proceedings of the Colonial and Foreign Trade Committee 
of the Liverpool Chamber of © ce, at the monthly meeting 
held on the 29th of June, contained a letter which had been ‘re- 
ceived from Messrs. Harold, Brassy, and ©o., stating that Major 
E. Parke, deputy commissioner for Jangra, had forwarded to them 
samples of the Rhea, or China grass, in jts native state, in its 
manufactured state, and as dyed by the natives of India, with the 
request that they would introduce it to the notice of the various 





| chambers of commerce. The fibre was prepared at @ small 


plantation in the Punjaub; and it was further stated that the 
tract of country on which it had been grown was unlimited, the 
only obstacle being the want of suitable machinery for the prepa- 
ration of the fibre for transmission to the home market; the cost 
of preparation by manual labour being found too heavy. The com- 
mittee resolved that a communication should be given to the press, 
and that samples of the grass should remain on view in the cham- 
ber. The communication referred to was as follows :— 

‘* Of all the fibres which have yet been found in different parts 
of the world, there is none which can at all compare with the 
Rhea, or China grass. When properly manipulated it forms one 
of the most durable and silky filaments known—bearing very 
favourable comparison with silk itself. Just now the attention of 
the Yorkshire manufacturers is being more than ever directed to 
the question of obtaining regular supplies of this product, of 
which thére seems to be some good prospect, seeing that the 
Government of India, impressed with the favourable character of 
the soil and climate of that country for its cultivation, has offered 
the magnificent premiums of £50v0 and £2000 for the two best 
machines which shall most efficiently prepare this beautiful fibre 
for the home markets.” - : 

Mr. Trimble, in moving the confirmation of the proceedings, said 
the cost of preparing the fibre of the grass by manual labour was 
great, and the object of the Indian Government was to have ma- 
chines produced for its preparation at a cost not exceeding £15 per 
ton, so that it might be brought into the English market at a cost 
not exceeding £5v per ton. 

Mr. Patterson having seconded the resolution, it was resolved to 
call the attention of the chambers of commerce of Leeds and Bel- 
fast to the product, and to the fact that the Indian Government 
were offering prizes for machines to prepare it for the market.— 
Liverpool Daily Courier. 





The Government of India have arrived at the conclusion that 
the only real obstacle to the development of an extensive trade in 
the fibre of Rhea or China grass is the want of suitable machinery 
for separating the fibre and bark from the stem and the fibre from 
the bark, the cost of effecting such separation by manual labour 
being great. The requirements of tlie case appear to be some ma- 
chinery or process capable of producing, with the aid of animal, 
water, or steam power, a ton of fibre of a quality which shall 
average in value not less than £50 per ton in the English market, 
at a total cost, all processes of manufacture and allowance for 
wear and tear included, of not more than £15 per ton. The 
said processes are to understood te include ail 
the operations performed after the cutting and transport 
of the plant to the place of manufacture, to the completion of 
the manufacture of tibre of the quality above descrived. The 
Government of India offer a prize ot £5000 for the best machine 
and process and rewards ot moderate amount will be given for 
really meritorious inventions even though failing to meet entirely 
all the required conditions. Specimens of the raw material, Xc., 
can be obtained at the India Utfice, One year from the date of 
the advertisement in the Gazette of India (May 21, 1870) is given 
for the preparation of the machines and their transport to the 
locality named for competition. 








Tue Borer Expiosion Commirter.—The Select Committee 
upon Boiler Explosions took further evidence upon the desirability 
or otherwise of compulsory inspection on Monday. Mr. Richara- 
son, of the firm of Piatt Brothers and Co., of Uidham, said that 
the only pian which could be depended upon for doing away with 
the risk of explosion was an entorced outside and inside insjection 
aud test by force pumps up to 501b, above the pressure that a boiler 
was allowed to work at. Once a year would be sufficient unless a 
boiler showed signs of weakness. He thought that the best body 
for carrying out compulsory inspection would be the coporation of 
the district. Mr. Nasmyth concurred with this witness as to 
compulsory inspection, and as to the test to be applied to boilers, 
and added that he considered testing by hammer quite useless, 
seeing that the metal composing a boiler was in a ditferent state 
when heated to the temperature of boiling water, compared with 
its condition when cold und brittle. 

THe INstITuTION OF CIVIL ENGINEERS.—The Council of the 
Institution of Civil Engineers have awarded the following premiums 
during the session 1869-70 :—(1) A Telford Medal, and a Telford 
Premium, in books, to Edward Dobson, Assoc. Inst. C.E., for his 
paper on *‘ The Public Works of the Province of Canterbury, New 
Zealand.” (*2) A Watt Medal, and a Telford Premium, in books, 
to RK. Price Williams, M. Inst. C.E., for Lis paper on ‘*'The Main- 
tenance and Kenewal of Kailway Rolling Stock.” (*3) A Watt 
Medal, anda Telford Premium, in books, to John Thornhill Harrison, 
M. Inst. \C.E., for his paper on **The Statistics of Kailway In- 
come and Expenditure, and their bearing on future Railway 
Policy and Management.” (4) A Telford sledal, and a Telford 
Premium, in books, to Thomas Sopwith, jun., M. Inst. C.E., for 
his paper on “‘ The Dressing of Lead Ores.” (0) A Telford Medal, 
and a Telford Premium, in books, to James Nicholas Douglas, 
M. Inst. C.&., for his paper on “The Wolf Rock Lighthouse,” 
(6) A Watt Medal, and a Jelford Premium, in books, to George 
Berkley, M. Inst. U.E., for his ** Observations on the Strength of 
Iron and Steel, and on the Design of parts of Structures which 
consist of those Materials.” (7) A Watt Medal, and a Telford 
Premium, in books, (to consist of the second series 
of the Minutes of Proceedings, vols. xxi. to xxx. inclu- 
sive), to Robert Briggs, of Philadelpbia, U.S., for his 
paper “‘On the Condition and the Limits which Govern the 
proportions of Rotary Fans.” (8) A Watt Medal, and a 
Telford Premium, in books, to Edward Alfred Cowper, M. Inst. 
C.E., for his paper on “‘ Recent Improvements in Regenerative 
Hot Blast Stoves for Blass Furnaces.” (9) A Telford Premium, 
in books, to John Grantham, M. Inst. C.E., for his paper ** On 
Ocean Steam Navigation, with a View to its Further Develop- 
ment.” (10) A ‘Telford Premium, in books, to Daniel Makinson 
Fox. M. Inst. C.E.; for his ** Description of the ‘Line and Works 
of the Sao Paulo Railway, in the Empire of Brazil.” (11) The 
Manby Prewium, in books, to Kmerson Bainbridge, Stud Inst, 
C.E., for his paper on ‘‘Coal Mining in Deep Workings.” The 
Council have likewise awarded the toliowing prizes to students 
of the Institution :—(1) A Miller Prize to Robert Alam 
Peregrine Birch, Stud. Inst. C. E., for his paper on “ The 
Disposal of Sewage,” (2) A Miller ee enry Thomas 
Munday, Stud. Inst.) C.E., for his paper on *‘The Present and the 
Future of Civil Engineering. (4)’A Miller Prize ‘to William 
Walton Williams, juw., Stud. Inst. 0.£., for his paper on “* Roads 
and Steam Kollers.” (4) A Miller Prize to Sidney Preston, Stud. Inst, 
C.E., for his paper on ‘“The Manufacture and the Uses of Port- 
land Cement.” (5) A Miller Prize to Edward Bazalgette, Stud. 
Inst. C.E., for his paper ‘* On Underpinning and msking good the 
Foundations of the Lrongate Steam W hurf, St. Pptpecier’., ae 
don.” (5) A Miller Prize to Josiah Harding, Stud. Inst. C.E., for 
his paper “On the Widening of the Li l and Manches 

ilway between Liverpool and Huyton, 
of a Branch Line to St. Helen's.” (7) A 


5 


on the 
Prize to the Hon, 


Philip James Stanhope, Stud. Inst, .C.E., for his paper on “ The 
Metropolitan District :, 


Railway.” 
* Have previously received Telford Medals, 




















is exclusive of deed boxes, varying from 16in. to 30in. in height, 
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. from 20in. to 64ft., and i ice from £10 to £300 each. This | of the is increased to ing extent. On “4 
MILNER’S SAFE WORKS AT LIVERPOOL. 4ft., and in price from of the Feri oy il re oh rosea nding extent. One. — 


(By our special Correspondent.) 

LivERPOOL is emphatically a town of merchants; and, unless 
it be in connection with shipbuilding, manufacturing enterprise 
is rather exceptional in the world’s great port. The establish- 
ment of Milner’s Safe Works there in the year 1830, or, rather, 
their transference to this town from Sheffield at that time, was 
not unnaturally regarded as a bold experiment, but its success 
has been abundantly demonstrated. Not only has Liverpool 
been able, despite many obvious disadvantages, to hold its own 
in the safe trade against such formidable rivals as London, Bir- 
mingham, and Wolverhampton, but it is even able to boast, in 
the Phoenix Works, the most extensive and, I might almost add, 
the most famous safe factory in the world. 

The Pheenix Works, as originally established in Smithdown- 
lane, became in a few years unequal to the rapidly-growing re 





quirements of the trade, and the contiguous Phenix Hall of 
three stories was accordingly added, by which the extent of the 
establishment was doubled, and provision made for 

the employment, when necessary, of over 1000 Ls 
workpeople. 

The old name of the firm, Thomas Milner and 
Son, is still retained, but the actual partners are 
Mr. Milner and Mr. D. R. Ratcliff, a nephew of 
the late Sir John Ratcliff, of Birmingham. To 
the'courtesy of the latter Iam indebted for the 
survey of the establishment, by which I am 
enabled to give the subjoined notes on the extent 
and progress of this interesting branch of manu- 
facture. 

The first department visited was the strong 
hold-fast room, which gives employment to 140 
workpeople. A spindle runs down the centre of 
this room the entire length, with which is con- 
nected a formidable array of machines for punch- 
ing, planing, end shearing the Staffordshire plate- 
iron of which the safes are made. One of these 
machines, by Vickers of Liverpool, does both 
punching and shearing, and its construction 
displays considerable ingenuity. The machines 
are, however, as a rule, by no means remarkable 
for novelty of construction. They are, indeed, 
generally speaking, somewhat primitive in design, 
and present a striking contrast to the remarkable 
display of safe-making machines at the Glencall- 
road Works of Messrs. Chubb, in London. Yet 
it is noticeable how easily machines at Milner’s, of 
seemingly slight construction, will punch }in. 
plates. The nut and bolt making department, 
which is contiguous to this section, is altogether 
without machinery, beyond the improved 
“ Oliver,” to be found so extensively at Darlaston, 
and in other parts of the Black Country. Yet 
the nuts and bolts produced here will favourably 
compare with those made by Watkins and 
Keen’s perfected machinery in Birmingham, 
although doubtless, in point of economy, the latter 
carry off the palm. It is, however, of importance 
to Messrs. Milner to be able to guarantee the 
fastenings by which their safes are held firmly 
together. 

In this section the following machines were in 
operetion at the time of my visit, viz., fourteen 
double shearing and punching machines, manipu- 
lating with the utmost ease iron plates 2in. thick; 
five planing machines, designed for 10ft. plates; fourteen drills, | 
two bending rolls for straightening plates and for bending the | 
arched roofs of strong rooms. All these are on the ground | 
floor. | 
The “ fire-resisting safe” department is an equally important 
section of the Pheenix Works. Here the ravages of the burglar 
are considered of less moment than the ravages of fire. Mr. 
Milner takes the credit of having first introduced the compound 
of alum and sawdust, with which all fire-proof safes are so ex- 
tensively lined. The most approved composition is fine mahogany 
sawdust with a plentiful mixture of pounded alum. A well- 
informed authority on this subject remarks :—“ Alum holds a 
very great quantity of water, one half its weight being, as it were, 
locked up in its crystals. A comparatively moderate heat will 
cause the liberation of this water. The proportion of alum to 
the sawdust should be such that the water in the alum would, 
on the application of heat, suffice to completely saturate the saw- 
dust. The principle is that safes intended to resist fire are made 
in two parts, an outer and inner safe, with a space between the 
two cases, This space is filled with the compound. Should the 
outer shell of the safe be heated to any extent the alum will 
part with its water of crystallisation, wet the sawdust, fill the 
safe with steam, and so preserve its contents from fire.” The 
fire-proof qualities of a safe further depend upon the thickness 
of the solid case, and this is a point to which, as I noticedin my 
survey of the section, Messrs. Milner pay very strict attention. 
The outer plates are at the least jin. thick, and the composition 
varies from 3in. to 4in. The machinery in this department 
include about thirty drills, shears, and punching apparatus, five 
sets of rollers for levelling and bending, and four guillotine 
sheet benders, besides a cluster of screwing and pointing 
machines. The shears have in several instances very complete 
arrangements for what is technically called “travelling,” by 
which great manual labour in the manipulation of the plate is 
saved, and perfect accuracy is ensured in the work done. The 
latter quality is also secured by means of reliable gauges in the 
punching machines. The advantage of this exactness in the 
earlier stage is abundantly seen in the fitting process which is 
thus reduced there to a mere mechanical operation. 

The finishing room is noticeable in having (although on the 
first floor) 6ft. grinding stones, working with remarkable steadi- 
ness. There are also a number of pointing machines, and painters 
and decorators are busily employed in this department. Inasmall 
reom adjoining Mr. Ratcliff drew my attention to a safe fitted 
with wedge-guards (introduced since the great Cornhill b 

in 1864) upon which the firm had been experimenting. Not less 
than six steel wedges had been introduced into the door, bending 
it lin. from the frame, and still it had not yielded ita hold. Yet 
this was one of the lightest of their safes. 

The lock department is not very considerable, only employin 
about twenty-five hands. The looks made here for vn a 
are on Milner’s patent principle. The case is quite solid, the 
required spaces for levers and bolts being excavated to exact 
size. This renders the lock quite against the action of 
gunpowder. The annual produce of locks exceeds 12,000. 

The works at present employ over 700 skilled artisans, and 





and cash boxes of every imaginable size and shape. 

The chef deuvre of the establishment, at the time of my 
visit, was a large double safe for a Manchester bank, an illustra- 
tion of which is given below. Its dimensions are: 834in. high, 
584in. wide, and 364in. deep. It is secured by one single and 
two pairs of double doors. The first, which is of massive strength, 
and well provided with lock, bolts, and wedge guards, secures a 
small chest or treasury designed for bullion, which is, in fact, 
the principal object of the safe. Over this door close a pair of 
equally strong double doors, each shooting eight massive bolts, 
and coated like the inner door with a layer of hardened steel. 
The bullion chest thus closed seems impregnable enough in all 
conscience, but this is not counted sufficient by the purchaser, 
Over these second doors close a third pair, consisting, like the 
inner ones, of two din. plates of iron, separated by a plate of din. 
cast steel. The composition is 34in. in thickness. ‘The weight 
of the safe is 13 tons, and the cost £300. Strong rooms have 
been made as heavy as 40 tons, but this safe in proportion to its 
size is the heaviest ever made, and in security it seems to attain 
absolute perfection. 


aT 
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A strong bullion safe, just completed for Cairo, I also noticed. 
It was 5ft. 10in. high, 4ft. 6in. wide, and 2ft. 6in. deep. The 
aggregate thickness of the outer doors was 8in., of which one- 
half was composition, the remainder being hardened steel and 
iron in alternate layers. It had interior double doors, three 


| drawers, and a book shelf, and was throughout ornamented in 


chaste and pleasing design. 

Jewel safes are largely produced by Messrs. Milner. Some of 
these are painted to resemble the furniture of a dressing room, 
and lined in a tasteful manner with fancy woods, cloth, or velvet. 
Others have their exterior ornamented with bright steel work 
and elaborate mountings. The large size of some safe keys often 
resulting in carelessness as to their custody, Messrs. Milner and 
other makers are striving to reduce those articles (especially for 
safes of this description) to the smallest possible proportions, 
some of them being so minute as to be fitted into an ordinary 
finger ring. 

Milner’s safes find a ready market in every quarter of the 
globe. Amidst great and ever-increasing rivalry, they have, by 
their substantial merits, held a foremost place during the last 
half century ; and their fame will not depart so long as they re- 
tain their present power to keep inviolate against all intruders 
the lover's secret and the merchant’s hoard. 








CRICKMER’S PATENT ANTI-PRIMING VALVE. 


WE illustrate herewith a valve or apparatus patented by Mr. 
R. Crickmer, engineer, Lambeth, which is intended to prevent 
priming in steam boilers. The patent has, we believe, been 
purchased by Mr. Franklin, of 18, Abingdon Chambers, 
Westminster, who has tested the invention, and found it 
answer its purpose admirably. The principle involved is that 
of wire-drawing the steam to a certain extent, not by hand, but 
automatically, and is applied in practice by so arranging the 














leading from 
automatically 
according to the pressure of steam in the boiler ; that is to say, 
when the pressure is low, and the steam is being generated slowly, 
the area of the passage is so reduced in size that the steam can 


parts of the a) tus that the area of the 
the Motlerte to engine > feonoheed on, Miedo 





the average weekly produce of safes is 100, varying in height 


only be taken — 


from the boiler ; but as the pressure in the 
boiler increases and the evaporation bec 


omes more rapid the area 








clear to the engineer. 

_ The cylinder A is attached by bolts to the top of the boiler. The 
piston C forms a circular slide valve nearly or entirely covering 
the aperture D, but as the piston rises in the pend the aperture 
D is proportionately enlarged or uncovered. The counter pressure 
or resistance which tends continually to depress the piston against 
the pressure in the boiler is obtained : from a spiral spring, arranged 
as shown in combination with a lever E. The spring E! is enclosed 
within a box or case F, which is fitted to slide endw'se upon the 
rod or bar G, and is provided with a screw H or other means, 
whereby, when co: y adjusted, it can be fixed rey Saye | upon 
the bar. By this arrangement of the spring it can be adjusted 
accurately to offer such resistance to the pressure of the steam 
upon the piston C that the rising of the piston, and the consequent 
enlargement of the outlet aperture D, will be exactly proportioned 
to the pressure in the boiler. To D the steam pipe is bolted. The 
apparatus has, as we have said, been found to work well, and will 
ne doubt do much good when applied to many bad boilers. 


WORKS ON THE BUCHAREST AND GIURGEVO 
RAILWAY. 

In continuation of the subject illustrated at page 362 of our last 
volume, we present this week another bridge of dif- 
ferent construction on Mr. McCandlish’s railway. 
The Nesbor Bridge is also named from the stream 
which it crosses in two spans of 20 metres each. 
The centre pier supports the extremities of each 
longitudinal girder, and is composed of two cast 
iron screw piles, shown in the transverse section, of 
which the larger is 4ft. and the smaller 3ft. in dia- 
meter. These piles are divided into 6ft. lengths, 
the lowest of which is of 1jin., and the other inter- 
mediate segments of lin. metals. The screws are 
6ft. in diameter for the larger, and 5ft. for the 
smaller pile. They are provided with cutting edges, 
and the segment section about them is increased to 
ljin. thick, and bevelled off at the extremity to 
lin. edge. Great difficulty in the screwing down 
ot the piles was again encountered here, as in the 
Argis Bridge, by the nature of the river bed, which 
consisted of from 12ft. to 14ft. of spongy mud and 
loam, overlaying blue clay, while the depth of the 
water at the site of the piers was 10ft. As this 
description is intended to be practical, we will 
describe the method by which the screwing down of 
the piles was accomplished by a capstan, and tem- 
porary driving segment for the piles, and used with 
great advantage by the resident engineer. Round 
the site of each screw pile four guide piles were 
driven, at such distance apart as to clear the screw 
blades. These were strongly braced to other piles 
driven outside them, and, at the water level, a 
frame was fitted between the guide piles, together 
with another and similar one at the top of the 
piles. Each of such frames was fitted with iron 
plates shaped to the exact size of the outside dimen- 
sions of the piles, which, when bolted to the 
frames, served to keep the pile in true position as it 
descended. On the platform a derrick was mounted, 
and the screw, with two or more intermediate 
lengths of pile, were slung into position, and gradu- 
ally lowered into the mud until it bore their weight; 
the guide frames were then bolted into place, and 
the capstan (drawings of which are given in Figs. 
11 and 12) was fixed in position, and the tempo- 
rary ribbed pile, shown in Fig. 13, was slipped 
into the capstan and connected to the permanent 
segments, The screwing-down process was then 
commenced, and carried on with success and faci- 
lity by means of the ribbed pile already referred to, 
which, it will be seen by the plan, Fig. 12, 
works only in the ribs, as the circumference of 
the casting A is oval, to the circumference of 
the pile. This arrangement dispenses with 
wedging, and allowed the pile and capstan to be disen 
fer a lowered at will, or according to the length apes: 
required. A 10in. Russian hemp rope, wound on to two 
double-purchase crab winches, was used in turning the capstan. 
When the stiff blue clay was reached the pile, say A, was screwed 
down as far as it would turn, the capstan was then disengaged and 
shifted to the pile, say B, by means of the derrick. A man was 
now sent down pile A to cut away the clay and remove the mud 
at the base, unti — by the water, during which time pile B 
was being screwed down, and then the capstan was refitted to 
pile A, pile B being in turn excavated from within, so that the 
work proceeded with little loss of time. Removing and fixing the 
capstan occupied about half an hour, and the contrivance of the 
ribbed pile proved very advantageous ; enormous force was put 
ag it, and upon one occasion a 10in. hawser being used, snapped 
ike a thread, without any part of the capstan suffering from the 
shock, and the whole was simple and easy of adjustment. 

When the piles were screwed down to about the proper depth 
they were filled with concrete, composed and laid as that in the 
Argis, and the adjustable cap or head slung by the derricks was 
let into the uppermost length of the pile, and bedded firmly and 


truly into the concrete. This cap was lifted in and out by the 
ssmnapll to suit the exact level of the 


derrick, and the concrete 
bed plate. 

As shown in the transverse section, the piles are strongly tied 
together by angle irons 3in. by din. by 4in., and are further con-~ 
nected by din. plate irons, joined in the centre by two T irons 3in. 
by 4in. by gin. The caps are shown in Figs. 6, 7, and 8; they are 
of suitable proportions, and are mostly composed of jin. metal 
throughout, and are strongly flanged within. 

As in the Argis Bridge, the main girders are on the vertical and 
at system of struts and ties, and are shown to a convenient 

ein Fig. 4. Thei pam is 64ft., and ~~ 7ft.; the ties and 
struts are composed similarly to the Argis Bridge. The rails are 
supported transversely by crow girders of din. plate iron, which 
are 2ft. 9}in. apart, and whose flanges are two angle irons 2}in. by 
3hin. by fin. On the top flanges the rail timbers are fixed by 
plates 1ft. 4in. by 1ft. by 4in., connected with the cross girders 
by angle iron knees 7}in. by 3in. by 3in. by 4in., and the whole is 
securely bolted together ; on the left of Fig. 4, it will be seen that 
the main girders are fixed on the abutments by holding-down bolts 
1 din. diameter, and lewis bolts 14in. 

The abutments of the bridge were built on a foundation plat- 
form supported on piles. Two strong cofferdams were constructed, 
one oneach side. The piles were of native oak, 27ft. long, and 10in. 
diameter, and driven in rows 2ft. 3in. apart, and strongly waled ; 
on these oak transoms 10in. by 8in. were mortised tenoned, 
and held down by dogs, two to each pile. Two layers of 3in. oak 

ae were laid over these, and spiked down to the transoms by 
Tin. 10in. spikes. The top of this platform is lft. below the 








surface of the lowest water. e masonry of the abutments is of 
brick, laid entirely in cement, with ashlar, quoins and crowns, and 
in; 

“a bridge over the tt Sabar ig of the same description 
as the Nesbor just descri and diff only in spans ; but the 
piles were screwed, and the abutments built exactly in same 
manner, 

‘Lhe tittle Sabar B: has only one span, with masonry abut- 
ments constructed as and carrying a girder similar to that 


which spans the river Nesbor. 

Three ish foremen were the only skilled labourers employed 
in the erection of these bridges, all work being executed by 
native hands; and, be it mentioned with pleasure, without any 
os of life, or any serious mishap whatever, 
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THE PATENT JOURNAL. 
+ Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 

1307. Freperick Ropert Avoustus Guover, Brading, Isle of Wight, 
ee in steering or manceuvring ships and other vessels.” — 

‘ay, 0. 

1422. Henry van Lai Berlin, Prussia, “ I 
“dials for clocks und watches.” —1éth May, 1870. 

1619. Hew~ry Brivsmeap and Ricwarp Lyons, Ipswich, Suffolk, “ Im- 

ts in z “ T + 


ders for wearing 1.” —4th June. 1870 > re 

penders for apparel ‘une. : 

1666. Witt1am Tawarres Wricut, St. Nicholas, Glamorganshire, and 
Evan Yoratn, Molton, near Cowbridge, Glamorganshire, “‘ Improved 

, lowering, loading, and unloading 

materials.”—9th June, 1870. 

1703, Wittiam Ausrey CHANDLER, Sun-street, Bishopsgate-street, London, 
“Improvements in —~ and other carriage wheels by the applica- 
- of vulcanised india-rubber or any compound thereof.”—1l4th June, 
1870. 

1720. Howarp Bossy Fox, Oxton, Cheshire, ‘‘ Improvements in Venetian 
blinds for windows and other like ~ 

1724. Wittiam Ropert Lake, South It Ch y-lane, 


in em ed for form- 

same.”—A communication from William Butcher, Philadelphia, 

re lvania, U.S., and George Whitfield Billings, Chicago, Illinois, 
726. Wituiam Epwarp Newron, ee London, “ Improve- 
ments in paint brushes.” — A communication from James Joseph 
Lowerre, Brooklyn, New York, U.S. 

1728. Batpwin Futrorp Wear , Ch y-lane, London, “An 
improved machine for breaking stones.”—A communication from Del 
Ferdinand, Vierzon-Forges (Cher), France.—16th June, 1870. 

1734. JoserH Eaton Lee, Oughtibridge, near Sheffield, ‘‘ Improvements 
in the manufacture of tilt and forge hammer heads, and in hursts and 


oops. 
1736. CHarntes Avcust Bivemet, York-street, Globe-road, London, 
‘Improvements in walking-sticks and in sticks or handles for 


» P , and , and in certain other portable 
articles mainly composed of wood or cane.” 

1738. Jonan ANDERSON LinpBLaD, Sheffield, “ an gee in bottles 
—r an improved device for uncorking said bottles or 

s. 

1740. Georce Ocravius Wray, Hestholm, Yorkshire, ‘Improvements in 
fastenings for boxes, wine cases, and other articles.” 

1742. Henry Bessemer, Queen-street-place, Cannon-street, London, 
“Improvements in steam vessels, and sailing vessels, and in the con- 
struction and mode of working hinery or ay tt ployed on 
board such vessels, for the of lessening the motion of certain 
parts thereof, and for lensuniog oe enting sea-sickness.” 

1744. Coury Mivron Campsety, Wal! ik, London, “ Improvements in 
the manufacture of mosaic plaques or slabs suitable for external and 
internal decorations.” 

1746. Tuomas James Smutn, Fleet-street, London,!“‘Improvements in 
[serge caustic soda and ”—A communication from Cyprien 

ie Tessié du Motay, Paris.—17th June, 1870. 

1752. Jonn Orr Ewrne and Josern James Coteman, Glasgow, Lanark- 
oy N.B., “ Improvements in treating or preparing certain lubricating 
o 

1754. Bensamts JoserpH BARNARD MILLS, 
London, “‘ Improvements in doffing and divi 





ts in universal 


or 




















South hnildi 





566. Paicip cease Jeena pan Hy St. James’-square, London, 

573. Ropert WILLIAM THoxsoy, Edinburgh, “ Omnibuses, and connect- 
ing them with steamers or traction ” 

580. ALEXANDRE BoBRowNICEI and ALFRED Diprer Marte Meswarp, 
Viscounte de Chousy, Commune d’Orchaise, Loir-et-Cher, ce, 
“ Con’ 


human excrement into fuel and manure.” 
582. et CiaRk, Plumstead, ‘‘Governors for engines.”—26th Feb- 
ruary, 1870. 
588. THOMAS CaTre.1, Strand, London, “‘ Pre » treating, and purify- 
ing fibrous vegetable and fibrous animal su’ ces. eae 
590. Henry WituiaM Dee, Sherwood-street, “Caps for bottles.”—25¢h 
February, 1870. ‘ 

601. Ropert Wituiam Tuomson, Edinburgh, “Steam power for culti- 

ease Uaceeatian, Sant eeding plyin, 
Brown New, street, en, “ or su! ig 
with enon mly communication from Peaaille 


Faure. 3 
619. WitttaM Darcey, Chatham, “‘ Ships’ illuminators or scuttles.”—2nd 
March, 1870. 

627. Samvet E.xens Puuurps, Francis-terrace, Hackney Wick, London, 
“Electric cables or conductors.” ‘i 
628. James WaHeecer, Poultry, London, “‘ Fastenings for gloves, &c.”— 

8rd March, 1870. 
639. James Rapsaet, Alderney-road, Mile-end, London, “ Umbrellas, 


642. THomas ATkrns, Watford, ‘‘ Generating gases for extinguishing fires 
in mines, v &c.” 

647. Ropert ANTHONY Epwarps Scott, Hornsey-lane, London, ‘‘ Mount- 
ing, working, and mnong, & guns, &c.”—4th March, 1870. 

686. James LEE Norton, Belle Sauvage-yard, London, “‘Looms for 


weaving. 

688. WiLL1aM Rosert Lane, Southampt ildings, London, “‘ Executing 
submarine constructions.”—A communication from Francois Durand. — 
8th Morch, 1870, x 

786. Joe, Moutrox, Boston, U.S., “‘ Elastic rolls or tubing for clothes 
wringers.”—16th March, 1870. ’ : 

839. Wittiam Rogpert Lake, Southampton-buildings, London, “ Micro- 
metric steclyard.”— A communication from Louis Jean Baptiste 
Saladin.—2lst March, 1870. 

842. Wittt1am Henry Ciemesna and Tuomas Roperts, Manchester, 
“* Filters.”—22nd March, 1870. 

854. CHARLES Farrow and Ricwarp Brooker Jackson, Great Tower- 
street, London, “ Iron wine bins.”—23rd March, 1870. 

863. Heyry Ricuarpson FansHawe, Finsbury-place, London, and 
WituaM Hewxry Suits, St. Ann’s Gardens, Haverstock-hill, London, 
“Hides and skins.”—24th March, 1870. : ; 

944. Ropert Scott and Witttam Maclvor, Addiowell, ‘‘ Mineral oils.”— 
8lst March, 1870. " 

1151. Wituiam Catr and Cartes SHorten Catt, Ipswich, ‘‘ Carriage 
wheels.”—20th April, 1870. J : 

1294. Wiiuiam Broveu, sen., and WittiaM Brovon, jun., Silverdale, 
“Ovens and kilns.” —5th May, 1870. " , 

1317. Davip Brows, Belfast, ‘‘ Dressing flax, hemp, &c.”"—9th May, 
1870. 


v 
608. THomas 
steam 


hnildi 





70. 
1399. Ricuarp Loncpen Hatrersiey, Keighley, “Warp for weaving 
fabrics.” —16th May, 1870. : ; 
1548. Jonn Daroue and WILLIAM DarGve Bradford, “ Bleaching, scour- 
ing, dyeing, and sizing warps, &c.” a: 
1549" Peg a JosePH BaRNARD MILLS, Southampton-buildings, London, 
“ Steam tors.” ication from Hiram Kimball.—27‘h 





May, 1870. Fo a 
1643. » See Dovcuty, Welbeck-terrace, Mausfield-road, Nottingham, 
“Lace machinery.”—7th June, 1870. 
1651. G po a ond Grorce SHearD, Leeds, “ Furnaces, fire-bars, 





appa tus applicabl 
to continuous cards.”—A communication from J. 8. Bolette, Rue du 
, Brussels, Belgium.—18th June, 1870. 
1756. CHartes Denton ABet, Southampt gs, Chancery-lane, 
London, “ A new or improved mode of and apparatus for testing the 
uality of the malleable metals and alloys.”—A communication from 
- “¥ ~ a, jun., Bonn, a . 
58. JEAN De WEWEIRNE, jun., ent, lum, “‘ Improvements in 
dyeing.” —20th June, 1870. rn we 
1760. CuaRLes James Fox, Ropert Larcury, and Jonny Dopp, St. Pancras, 
London, “Improvements applicable ‘to reaping and mowing ma- 
chines.” 


1762. Georce ATrerBuRY and Georce WHiTeHovuss, Westbromwich, 
“Tm ts paratus for communicating on railway trains.” 
1764. WiLt1aM Rozert Lake, Southampton-buildings, London, “ Improve- 
ments ap age Se a for securing the cables and standing 
rigging of ships, and for other like purposes.”—A cqmmunication from 

William Carlton Ireland, Boston, Massachusetts, U.S. 

1768. Taomas Common Brown, Ipswich, Suffolk, ‘Improvements in 
valves applicable to steam or water pressure.” 

1770. Dante. Cot.ertt, Boulevart St. Martin, Paris, “‘ A new or improved 
bl v4 agent, also applicable for other purposes, together with the 
mode of and apparatus for produ the same.”—21st June, 1870. 

1772. Isaac Bates and Jonn Taytor, Dukinfield, Cheshire, “‘Inprove- 
ments in the bridges of the furnaces of steam boilers or generators, or 
of other furnaces. 

> anaes Bo.anp, Dublin, Ireland, ‘An improved bakers’ barm or 
ye 

1776. Witu1am Jonn CunnincHam and Atpnonso Dass, Oxford-street, 

& London, “Improvements in means and apparatus for cutting type, 
and carving, moulding, and ornamenting wood, metal, stone, and other 


mate 
1778. James Reip, Glasgow, Lanarkshire, N.RB., 


hnilai 











“Improvements in 





_ — engines.” a 
1780. Epmonp Morewoop, Rock Cottage, Britton Ferry, Glamorganshire, 
“Tm its in the facture of tin and terne plates.” 


1782. GEORGE ete g ee Goswell-road, London, “ An im- 
proved glue pot.”—22nd June, 1870. 





{Inventions Protected for Six Months on the Deposit of 
ns. 


Complete Gpecmmoatic 
1784. ALExanpER Lyman HOLLEY, klyn, U.S., “ Improvements in 
a for making Bessemer steel.” —22nd June, 1870. 
1801. Sttvanus Freperick Van CHoate, Boston, Massachusetts, U.S., 
“ Improvements in distilling alcoholic liquors.”—24th June, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 
1867. Joszpx GrinpLey Rowe, Queen-square, Westminster, ‘‘ Rail 
signals, &c.”—27th June, 1867, sie —_ 
= ae Orro Hey, Berlin, Prussia, ‘‘fulphuret of carbon.” —28th 
‘une, » 
897. CuarLes Otro Hey, Berlin, Prussia, “ Extracting oil from cotton, 
&c.”—29th June, 1867.” ws 
1951. Eu Martua Brown, Bury St. Edmunds, Suffolk, ‘Carrying 





IZABETH 
umbrellas.”—3rd July, 1867. 

1904. Samvet Truiock, RicHarp TRULOcCK, and WituiaM TRULOCK, 
Essex Quay, Dublin, ‘‘ Breech-loading fire-arms.”—29th June, 1867. 

2488. WittiaM Rocuester Pape, Newcastle-upon-Tyne, “ Breech-loading 

"3rd September, 1867. 
1917. Francois Ta1erry Huvert and Henry Davip Green Truscort, 
, Walworth, Surrey, “Electric telegraphic machines.”—1st 


July, 1867. 

= bag Caartes Cuurcn, Manchester, “Motive engines.”—6th 
y, 4 
1937. Wrutiam GaLtoway and Georoe PLant, Manchester, “Welded 

tubes.”—3rd July, 1867. 

1944. Davrp Davy, Sheffield, “‘ Steam ham: &c.”—8rd July, 1867. 
1948. Jonw McAvams, Brooklyn, New York, U.S., “Printing from a chain 
1985 = can ine Chancery-lane, Lond “ Shi: 

5 INCENT NEWTON, - . y 
peller and steerer.”—4th July, 1867. me wt et 
1955. Tuomas Vicars, sen., Taowas Vicars, jun, and James Smita, 

Li “‘ Self-feeding smokeless furnaces.”—4th July, 1867. 

1971. James MacNavcuron, 4 “ Breech- 


’ a Midlothian, N.B. 
loading fire-arms, &c.”—5th July, 1867. “ 


Patents on which the Stamp Duty of £100 has been Paic. 
skis ant socaie sale hae alien nal te enone nae 
m and m slat 
sented Je ences, Iendnn, sPurtetn 
a ER GUS LL, Lond “ Purificati 
of gaa.”—2nd June, 1863. : " " 


Notices of Intention to Proceed with Patents. 
515. Wiit1am Rosert Lake, Southampton-buildings, London, “ Obtaining 
, &e., the waste portions of the i *- cee 
munication from Frederic Rotter.—22nd February, 1870. 
525. Gzorcr Lerca, Goat-lane, Norwich, “ Screwing and cutting iron 


PP bolts, é&c.” 
c ay Th pra Salford, “Drying woven fabrics and yarns or 
537.. Witt1am Ropert Lake, Southam: -buildings, a i mpg 
- ae from Victor Achille _ 
544. Epwarp THoma: 


omAs Hva! ‘lane, London, “ Nails.”—A 
545. James Epmonston, Halifax, ‘‘ Kilns or ovens for burning or baking 


« bricks, dc.”—24th February, 1870. 





and flues.”—8th June, 1870. 
1675. Wittiam Epwarp Newron, Chancery-lane, London, “Steam 
boilers. 


”_A communication from John Beajamin Root.—9th June, 


1870. 

1689. ANDREW Frixcar Bropuy, Redcliffe-road, West Brompton, London, 
“* Staining and ornamenting wood.”—11th June, 1870. : o 
1699. Georce Lewis, Kettering, “ Reaping or harvesting machines,”— 
13th June, 1870. age 
1714. Micaet Jacos, Maida-hill, London, “Carriage windows.”—lith 


June, 1870. 

1742. Henry Bessemer, Queen-street-place, Cannon-strect, London, 
“ Preventing sea-sickness.” ? 

1744. Comms Minton CampBe.t, Stoke-upon-Trent, *‘ Mosaic plaques or 


slabs.”—17th June, 1870. we 
1766. BexsaMin Josera BaRNarD MILLS, Southampton-buildings, London, 
“ Soap.”—A communication from Moses Hyde and Francis Hyde.—21s¢ 
June, 1870. 5 . 
1778. James Rerp, Glasgow, ‘‘ Locomotive steam engines.” = 
1784. ALEXANDER Lyman Hoey, Brooklyn, U.S., ‘‘ Bessemer stecl.”— 
22nd June, 1870, 


All ms having an interest in 0} ing any one of such applications 
should leave particulars in writing of their objections to such ome oe 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 








List of Specifications published during the Week ending 
2nd July, 1870. 

$223, 10d; 3253, 4s. 6d.; 3265, 10d.; 3267, 1s. 10d.; 3270, 1s. 4d.; 3287, 
6d.; 3288, 6d.; 3289, 8d.; 3293, 6d.; 3296, Sd., 3297, 10d.; 3300, 6d.; 3302, 
8d.; 3304, 6d.; 3306, $d.; 3307, 10d.; 3309, Gd.; 3310, 8d.; 3313, 10d% 3315, 
10d.; 3329, 10d.; 3330, 10d.; 3344, 8d.; 3346, Sd.; 3347, 8d.; 3355, 4d.; 3359, 
1s.; 3373, 4d ; 8376, la. 2d.; 3377, 6d.; 3375, 6d.; 3385, 4d.; 3386, S:.; 3387, 
1s. 4d.; 3388, 8d.; 3389, 4d.; 3390, 4d.; 3393, 4d.; 3395 10d.; 3399, l0d.; 
$402, 4d.; 3404, Sd ; 3407, 1s.; 3408, 4d.; 3409, 8d.; 3410, 4a.; 3413, 6d.; 
8414, 6d.; 3417, 4d.; 3420, 4d.; 8422, Gd.; 3424, 4d; 4426, 4d; 3428, 4d.; 
3429, 4d.; 3431, 4d.; 8433, 10d.; 3436, 4d.; 3438, 4a.; 3440, 4d.; 3447, 4d; 
3448, 4d; 3449, 4d.; 3450, 4d; 8451, 4d.; 3452, 4d; 3403, 4d; 3454, 4d.; 
3634, 1s. 8d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made pr at the Post-oftice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 
The followiny descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty’s Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
$611. W. Hepp.e and M. Stainton, South Shields, “ Furnaces.” —Dated 14th 
December, 1869. ; 

This consists in the adaptation and application to furnaces of longi- 
tudinal screw bars in place of ordinary bars, each of such screw bars being 
caused to turn on its own axis, either continuously or at intervals, for the 

rpose of carrying forward the fuel towards the bridge, as it drops 
on a hopper on to the front end of the bars.—Not proceeded with. 
$616. H. Ouwey, R. A. Detona, and J. A. TownsenD, Lawrence, U.S., 

“* Rotary engines.” —Dated 14th December, 1869. 

This relates to a new rotary engine, which is composed of a series of 
cylinders (six or me radially and equidistant within a circular 
rotating frame carried by a fixed tubular horizontal axle in a stationary 
frame. Each cylinder has inlet and exhaust vided with com- 
m jpes whose mouths enter a steam —— in the boss 

frame) in two circles, the pipes from the outer ends of the 

aud of the inner ends of the 
rele within the steam chest. The piston-rods of 

cylinders are with a ring loosely fitted around a crank 
pin eccentric, but connected to the fixed tubular axle of the frame.—Not 
proceeded with. 
3617. G. W. Honeyman, Gateshead-on-Tyne, “ Preventing incrustation in 

steam boilers.”—Dated 14th December, 1869. 

a solution which if applied to an incrusted boiler 
will, without injw the tubes or plates, loosen or break up the rm 
and allow of its easy removal by blowing out or otherwise, or if add 
from time to time to the water under evaporation wili effectually prevent 
Sete es nee a hard crust over those parts of 
the ler most exposed to the heat of the furnace, and will toa 
extent e the metal from oxidation. To this end the inventor 
throws into boiling water cuttings of young ash, oak, or other vegetable 
matters having astringent and adds thereto soda ash, or re- 
fined alkali. Into this mixture he stirs caustic lime, and boils the same 


under agitation. To the solution thus he adds a further supply 
of and finishes the preparation of incrustation solvent by the 
addition to the solution of oxalate of ammonia and equal parts of 


sulphuric and oxalic acids. 
3619. N. P. Burcu, Lambeth, ‘‘ Pumps.”—Dated 15th December, 1869. 

Tho valves axe co sivunted tm relation to the plunger oe piston that the 
cause of supply or admission and discharge into and from the barrel of 
the pump is equal in any case when the su} and ree 
are above or below or on either side of the of the pump, or 





together. The arrangement of the valves in relation to the 
piston or plunger is subject to the to say, 
that when any volume of fluid air yee become con:pressed 
the air being the lighter it ascends, und the efficiency of any Ney = f 
pump therefore consists chiefly in the discharge of the air before the fluid. 
3624. J. Hamer, Holborn, “ Steam engines.”—~Dated 15th December, 1869. 

_ This consists of a hollow cylinder fixed on a ball working in a steam- 
tight-fitted cup which is fixed to the foundation plate of the engine, and 
is pierced with two separate for steam, which is communicated 
to it from the steam boiler b; steam pipes; the said ball las 
three steam ways, 80 arran, that by its motion these passages or steam 
ways alternately act as inlet and outlet for the steam admitted through 
the aw in cup below to the cylinder is fixed on the top of 
the 
3635. E. Towtinsox, Manchester, ‘‘ Furnaces.”—Dated 16th December, 1869. 

This invention consists in the use of perforated air chambers placed 
above the fire, and supplied with air through hollow bridges or other 


passages. 
3639. J. O. Burter and J. Nicnows, Leeds, “‘ Wheels and pulleys.” —Dated 
16th December, 1869, 

The inventors employ a mould and a die, in each of which are projec- 
tions and recesses, and these moulds and dies when put together leave 
spaces between them corresponding to the shape of the wheel or pulley to 
be produced. 

3642. = Ovrram, Sevenouks, “‘ Motive power engines.” —Dated 16th December, 
9. 


1869. 

This consists of a wheel furnished on its periphery with vanes, and 
mounted to revolve in a case to which are adapted steam pipes for the 
supply and ——- of steam. These pi are provided with suitable 
valves for cutting off or regulating the flow of the steam, and in the steam 
passages are — deflecting blocks which direct the current of steam to 
the upper or lower part of the wheel. The vanes of the wheel are made 
to fit one part of the inside of the case, but at the greater portion of the 
case there is a space beyond over which the steam may until it 
comes to the vanes which fit the case, when its full power wil be exerted 
to force round the vane wheel.— Not proceeded with. 

3644. F. E. Duckam, Millwall, “‘ Hydrostatic machines."—Dated 16th De- 
cember, 1869. 

This consists in providing a means of attachment for the goods to be 
weighed, whereby they may be suspended from the piston instead of 
placing them directly on the same. 1n this manner the inventor avoids 
all liability to press unequally on the piston, as well as the coi uent 
development of undue friction between the piston and the sides of the 
cylinder, which frequently occurs when goods are placed on a platform 
formed by the top surface of the piston. For this purpose he suspends or 
attaches the apparatus or cylinder by means of a suitable stirrup-piece or 
sling connected to a link trom a crane, or in other convenient position. 
3650. G. Wer, Glaagow, ‘‘ Slide valves.”—Dated 17th December, 1869. 

This consists in arranging the parts so that the steam of full pressure, 
or that which is on its way to the cylinder, tends to press the valve from 
the port face, the exhaust being led away in the ordinary way or other- 
wise, whilst steam of a suitably re; ted pressure, and necessarily lower 
than the full pressure, is contained in the casing, and bears on the outside 
of the valve, so as to just keep it to the port face. 
> Foutps, Paisley, N.B., “‘ Feed-water heaters.”—Dated 17th Decem- 

r, 1869. 


The improved water heating apparatus is constructed in three pieces; 
one of these, which may be termed the base piece, is a casting formed 
with a central tube, screwed externally at its outer projecting end to 
admit of the water supply pipe being coupled to it. An internal annular 
space is formed round the water tube, and a tapped hole at one side is 
provided for the connection of the steam pipe. A cone or conical shell is 
screwed by its wider end upon the outer rim of the base piece, and has its 
other end screwed for connection with the pipe by which the heated 
water is to be led away within the cone ; there is an inner cone, which is 
corrugated longitudinally, and which the inventor prefers to make of thin 
copper. 

3654. E. A. INGLEFIELD, Grove-end-road, “ Hydraulic apparatus.”—Dated 
17th December, 1369. 

This apparatus consists of a cylinder fitted with a piston and suitable 
valves or slides, so arranged in conuection with the piston that water 
being admitted from outside the vessel to the cylinder causes the piston to 
travel to and fro alternately. This to-and-fro movement of the piston 
the inventor applies to give movement to the rudder, either by means of 
chains or rods cunnected to the moving piston, or by means of water 
forced uuder considerable pressure to hydraulic cylinders connected with 
the tiller. He applies similar ap tus to the elevation of heavy guns 
in the following manner :—He pi in the lowest possible position in 
the vessel a cylinder fitted with a piston and suitable valves or slides, and 
he fits the of this piston so as to work in a barrel, as the plunger of a 
pump. This pump he connects by a pipe toa hydraulic cylinder placed 
under the gun, to be elevated with a plunger or ram on which the gun 
bears. When it is desired to elevate the gun he moves a valve or slide, so 
as to admit the external water to the cylinder. The pressure of the 
— causes the piston to move, and thereby to push its rod into the 

r 
3657. G. Ruopes, Lincoln, “ Valves.” —Dated 17th December, 1869. 

When giving motion to the valves of steam engines by an eccentric on 
the crank shaft of the engine, the inventor mounts the eccentric on the 
crank shaft in such a manner that its position on the shaft cun, whilst the 
engine is in working, be shifted, so that the engine may be driven either 
in a forward or a backward direction, or can be brought to rest as desired. 
—WNot proceeded with. 

3663. W. Haroreaves, Bolton, “‘ Steam boilers.”"—Dated 18th December, 
1869. 

This consists in applying to each flue of such boilers a horizontal or 
nearly horizontal pipe vith two rounded or other shaped ends; one of 
these ends is secured to the lower part of the flue, and the other end is 
secured to the upper part of the flue. The water from the lower part of 
the boiler is thus at liberty to circulate through the pipe to the upper 

thereof, and as the one end of the pipe is brought near to the 
ridge, the products of combustion ing over the bridge impinge and 
act with great force on the pipe, thereby rapidly heating the water as it 
flows from the lower to the upper portion of the boiler. 
3364. W. Foutps, Paisley, “Steam boilers.”"—Dated 18th December, 1869. 

The circulator or circulating apparatus consists of a casing made of 
boiler-plate fixed on a framing, of angle iron, or, as is preferred, of bar 
iron, of sufficient thickness for spacing the inner and outer sheets of the 
casing, and for receiving the rivets which unite the whole together. ‘The 
circulator is made in an arched or semicylindrica) form, and is intended 
to cover the fire, and so interpose between the boiler and the immediate 
action of the fire ; the guses from the fire, after passing along under the 
circulator, being led by flues through or alongside of the boiler; or the 
circulator may be otherwise dapesed, so as to be heated by the other- 
wise waste heat of a furnace applied in the ordinary way. 


Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 





chenery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, 
8607. J. Livesey, Victoria-chambers, “Street tramways."—Dated 13th 
December, 1269. 


This consists, First, in the formation of oo way for street 
tramways, the sleepers of which are constru’ of standards of wrought 
or cast iron, to iron tes arranged so that the various parts 
shall come between the divisions in the pavement without offering any 
obstruction, and for the fixing of two standards on one base plate ; 
Secon ty, in the use of a section of rail having a projecting piece to form 
nan suite for the flange of the wheel to run in, and with pieces project- 
ing i 


gth 

tail section which admits of ured without external my 

and also for a flat bottom rail having one side broader than the other, fo: 

the purpose of forming a groove. 

3010. B. B. pe Moret, Berne, “ Raising submerged structures.”—Dated 
December, 


steamboats so that when connected by 





heavy bodies. or this pu:pose two st P con- 
owelten (which : ion consists in ha watertight 
compartments to receive the rs) are parallel, and sufficiently 


apart from each other to it of the vessel to be lifted being floated in 
between them.—Not proceeded with. . 
3612. W. W. McGee, Paisley, “ Doubling fibrous materials.” — Dated 


14th December, 1869. 
arrang of the to which these improvements 
are applied need not differ materially from that of e machines for 
the same purpose There are in it two horizontal tudinal shafts, 
carrying pulleys by the rotation of which the winding bobbins are 
a aes an tas camel weg beens expe or egention, ts Uasenbo ar puree 
to them in the wi m or & es, or yarns 
led ay caps yal 


+ ri 





EE eos inate tae 

bo! rests by its wi on yy, 80 as 

to be driven in a well-known mode by frictional contact, it it is 

held by a pair of swinging arms, which, when a thread breaks, are raised 
the bobbin out of driving contact. 
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munication. with two other levers, the other end of one of such levers 
being fixed to a stationary fi m, and the ends. of the 
oe levers being fixed to a transverse bar, on either end of which 

a brake block, taking on the wheels of the vehicle, so that when the 
inner ends of the two central 


ging 

more direct line, and thereby jecqinening the distance from the fulcra to 

the brake rod, and causing the brakes to act upon the wheels; and the 

Springs are caused to act upon the levers to return them to their 

ériginal position when they are not required for use. 

3631. G. Seymour, Lime-street, ‘‘ Ships, dc.”—Dated 15th December, 1869. 
The inventor extends the stern post somewhat further aft than now 

usual, and on each side of the stern post, at its fore part, he hangs a 
rudder, which can lie back against the stern post, and can also be moved 
out to an ange to steer the ship. Through the stern post, and between 
the two rudders, he carries a propeller shaft, which at its end hasascrew 
propeller upon it. By this arrangement he is enabled to place the screw 
propeller further aft than was practicable with the screw before the 
rudder. 

3638. 8. Jonson, Croydon, ‘ Velocipedes.”—Dated 16th December, 1869. 
The inventor forms velocipedes with three wheels, connected to and sup- 
rting the body of the carriage, the seat whereof comes over the axle of 

he two running wheels, which are made very much larger in diameter 
than the third or front wheel, which is placed at the front of the body of the 
carriage, and employed to steer and direct it as required. —Not proceeded 
with. 

3640. G. Wison, Sheffield, “‘ Railway rwheels.”—Dated 16th December, 1869. 
The rolling has been performed between two conical rollers, acting on 

the sides of the disc or bloom, and a third roller or rollers acting on its 

} oe nga and so it bas been brought to the form of a railway wheel, the 

whole being in one piece from the boss in the centre to the flange on the 

periphery. 

$649. L. Sterne, Great Queen-street, ‘‘ Buffers.”—Dated 17th December, 

1869. 


E 


This consists in constructing buffers with two, three, or other suitable 
number of springs, each of which is composed of a pair of steel or 
other spring metallic plates of particular form and united in a par- 
ticular manner. These plates are flat in the middle, while the remainder 
is curved, so as to present a concave form, and they have a central aper- 
ture. The ——. of the two plates are secured respectively to the two 
sides of a metallic disc or washer by rivets or other fastenings, the con- 
eave face of each plate being outwards; or this disc may be dispensed 
with, and the flat parts of the plates be fastened directly to each other. 
$646. J. Guesui Lop, Italy, ‘‘ Spherical ship.”——Dated 17th December, 1869, 

The invention consists in a large floating tube connected with a second 
smaller tube, inside of which runs easily, on circular rails, a locomotive, 
which, set in motion within the tube by its weight alone, destroys the 
equilibrium of the large floating cylinder, and consequently, as the loco- 
motive runs in the interior of the annular tube, this floating body is con- 
tinually actuated by a rotary motion.—Not proceeded with. 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

3596. G. J. and M. OtpRoyp, Dewsbury, “‘ Weaving.”—Dated 13th Decem- 

ber, 1869. 

This consists in the use of two or more slays, all set in one and the 
game going part, aud having separate shuttle-boards, shuttle-boxes, and 
shuttles for each slay, the shuttles for all the slays to be driven either by 
one driving motion or by separate driving motions for each separate 
shuttle-box, the healds for each warp to be either separate sets, or if 
one set, to have two or more sets of eyes at such distances apart as are 
necessary for working the separate sheds for each separate fabric.—Not 

roceeded with. 


3600. P. C. Evans and H. J. H. Kina, Glasgow, “ Feeding to carding | 


machines.” —Dated 13th December, 1869. 


A box or hopper, carried by side standards, is provided, into which the | 


fibrous materials are thrown in a loose state. An endless apron forms 
the bottom of the box, and is moved in the direction to carry the fibrous 
materials towards a roller, and occupying the otherwise open front side 
of the box. This roller has hooks fixed all over its surface, and, turnin, 
in the direction shown by the arrow, picks up the fibrous materials, an 





comes both stronger and harder, and. the consequence is that elastic 
webbing made with silk weft. of this description is very much wiore 
durable and stronger than any other elastic webbing hitherto manufac- 
tured.—WNot proceeded with. 
Class 4—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

3530. S. Lewsn, Poole, ‘* Straw elevators.” —Dated 7th December, 1869. 

This consists in providing the main trough with a juint at or about the 
middle of its length, so that the upper part can be folded down over the 
lower part, and thus the elevator be d more ct for t sport. 
Another improvement consists in effecting the raising and lowering of 
the main pues or supports of the trough by two double winches to the 
carriage, one on each side of the point at which the poles or supports are 
connected thereto, by means of which winches the poles are supported at 
any desired angle for the convenience of opening and shutting the trough. 
—WNot proceeded with. 

3599. E. A. Cowper, Westminster, “‘ Rotary sieves.” —Dated 13th December, 
1869 





This consists in constructing them of a number of wires (by preference 
drawn hard steel, wire) arranged at equal distances apart round a central 
spindle or axis, with their ends connected to two opposite dises or rings 
upon such central spindle, the spaces between the wires constituting the 
meshes of the sieve. One or both of the discs or rings are capable of 
being turned upon the spindle, so as to cause the wires to be twisted and 
to assume a more or less helical position relative to the central spindle, 
whereby they will be made to approach each other to a greater or less 
degree, and thus to decrease or increase the size of the meshes.—Not pro- 
ceeded with. 

3622. E. Jonnson, Manchester, “ Granaries.”—Dated 15th December, 1869. 

The improvements in the arrangement of granaries consist in placing 
any convenient number of cylindrical or other sha) grain-bins in sets, 
so that the spaces between the bins are also available for storing grain. 
3627. J. H. Sams, Aberdeen, N.B., “ Seed-sowing machines.”—Dated 15th 

December, 1869. 

The inventor makes the hopper or box of sufficient length and strength 
and of suitable materials. On the top of one end of this hopper, and in 
the centre, he fixes an axle, so that the journal projects a certain distance 
over the end of the hopper. At the other end of the hopper he has a bar 
of iron, wood, or other suitable material, with journals at both ends, and 
a groove running longitudinally between the two a This double 
axle he places on the top and in the centre of the hopper. A stud or pin 
attached : firmly to the hopper passes through the groove in the double 
axle, so that it will swivel onit. One journal po a certain distance 
over the end of the hopper, and the other lies on the hopper, and is fastened 
securely toa stop by means of a bolt, pin, or other fastening passing 
through the bar. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
—"" Heap, Hampstead-road, “ Earth closets.”--Dated 16th December, 
169. 


The reservoir for containing the deodorising material is made hopper 
shape, the bottom portion being reduced in size and made parallel ; this 
hopper is protected by a wooden frame to which it is suspended at each 
end by means of a pivot or pinion passing through the iron frame at the 
top ; the front of hopper beneath the foundation board is open; this open- 
ing can be extended or diminished in size to regulate the quantity of 
earth, &c., necessary to be thrown out each time. The shoe or shoot at 
the bottom of the hopper is regulated in length, according to the. open- 
ing, so that when the earth, &c , recedes from the hopper, the shoe or 


| shoot will retain it until the handle is raised, when a charging of earth 


is thrown out upon the matter in the vault or receptacle as the case 
may be. 
3618. H. Witter, Brighton, “Groynes and breastworks.”—Dated 17th 
December, 1869. p . 
This consists in the construction uf groynes and breastworks in a series 


| of frequently repeated diagonals, the angles formed by which are 


designedly frequent, and vary according to the nature of the shoref or 


| banks which the groynes or breastworks are constructed to protect, and 


carries them from the front end of the bottom apron, round over its top, | 


any excess being prevented from passing over by a vibrating paddle. A 


revolving dle, working under a hood or cover, beats the fibrous ma- 
terials off the hooked roller, so that they fall into a weighing scale. Thia | 
scale is carried by arms on a borizontal spindle supported by brackets, 


and is counterbalanced by adjustable weights. To one end of the 
weighing scale there is loosely jcinted a pendent rod, having at its bot- 
tom end a pin projecting across a hook toothed wheel, which is constantly 
revolving inside of an open box. 


3603. J. B. Lewisand W. M. Warp, East Boston, ‘* Net machines.”—Daled 
13th December, 1869. 

This consists, First, in the upplication of self-acting mechanism to 
the rocker, which gives the in-and-out movement to the hook bar, and to 
the vibrating arm by which the hook bar is oscillated, for imparting the 
up-and-down movement to the hooks. The mechanism for imparting 
these movements by power consists of cams and levers, which are used in 
substitution of the hand mechanism now used forthe purpose ; Secondly, 
the invention consists in an application of cam and lever mechanism for 
operating the ‘‘ chopper” by the power from the driving shaft, in substi- 
tution of the treadle mechanism. 

3609. J. BARLOw and E, Pitxinaton, Bolton, “ Looms,.”—Dated 14th Deceim- 
ber, 1869. 

The inventors make use of an endless chain of tappets with elevators 
and depressors for working the lever, which is connected to the Jacquard 
engine in the ordinary manner. The relative position of the links of the 
ehain can be arranged in any order, so as to work the Jacquard engine 
whenever it may be required. By this means the wheels and tappets 
hitherto'required for effecting the same pm pose are dispensed with, and a 
breat saving of time is effected in making the required changes for 
weaving quiltings and other fabrics.—Not proceeded with. 
oe S B. Cory, Providence, “ Loom harness.”—Dated 14th December, 

In carrying out the invention an upper and lower twine, as in other 
we!l-kyown forms of harness, are used, and the loop to produce the eye of 
the heddle is formed in one of the twines, and the other twine is thade to 
encompass the eye at one of its ends, but in a different ani more perfect 
manner than has heretofore been adopted. 

3623. W. K. Stock, Darlington, ‘* Looms,” - Dated 15th December, 1869. 

This consists in an improved mode of applying friction to the warp 
beam by means of a spring or springs, instead of levers and weights, as 
now customary. In performing the invention a cord or chain is wound, as 
usual, one or more times around collars on the warp beam. One end of 
each cord or chain is secured to the loom framing, and the vther ends are 
secured to the opposite ends of a long flat spring, the centre of which is 
secured to the back rail ; or the cords or chains may be connected to two 
springs.—Not proceeded with. 

3630. A. Hawi, Huddersfield, *‘ New fabric.” —Dated 15th December, 1869. 

This consists in producing a new fabric, which the inventor terms tar- 
tan reversible astrachan, by combining the process of weaving a tartan 
fabric in either the hopsack twill, or plain weave, with astrachan fabric, 
80 that it is reversible in the wearing or use of it. The process is similar 
to the usual one of weaving the ordinary double fabrics, that is, by form- 
ing two distinct sheds, and at intervals forming an intermediate shed by 
a portion of the warp threads of euch fabric, so that the linking together 
by either weft or warp unites the two fabrics, and is within, and does not 
appear on cither surface of the combined fabric.—Not proceeded with. 
3632. J. S. Barry, Stirling, “Spinning yarn.”— Dated 15th December, 


1860. 

This consists in employing a weighted Jever, so arranged as to act upon 
certain parts of the driving mechanism, when it is acted upon by certain 
other parts of the said mechanism, so as to produce the several actions of 
——— out the spindle frame, ‘‘ backing” the yarn off the spindles at 
the end of the outward travel of the frame; aud after this drawing the 
spindle frame in on its backward travel.—Not proceeded with. 


3633. J. B. Detayn, A. D. E. P. LeGranp, and L. Pierson, Paris, 
“Spinning yarns.” —Dated 15th December, 1869. 
. This consists, as ed to the. wheels of vehicles or to revolvin 
— ih the employment of a humber of antifriction rollérs surround- 
g the journal or axle, and provided with conical ends, which ‘conical 
ends serve as centres or pivots of rotation for the several rollers, and are 
confined between semicircular shaped annular grooves, formed at the 
opposite ends of the annular chamber or recess, containing the rollers, or 
one of such Pe» —_ be formed in a movable annular filling piece, 
which closes the open end of the annular chamber, and is csomred tn posi- 
tion by screws or otherwise. 
= Barrs, Manchester, ‘ Elastic webbing.”—Dated 17th December, 
This consists principally in putting considerably more twist (i.¢ 


., at 
least more than double the amount of twist) into the silk weft than has 
hitherte been en to such weft. Heretofore the weft has been 


according to the material jemployed in the construction.—Not proceeded 
with. 


Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
3533. G. Dower and W. Pursatt, Birmingham, “ Cartridges.” —Dated 7th 

December, 1869. 

The inventors take a thin metallic tube open at both ends of the length 
of the cartridge to be made, and expand that end which is to constitute 
the base of the cartridge, and form thereat a rim for the extractor to 
engage with. They take another thin tube about half the length of the 
former, and so much less in diameter that it fits tightly in the tirst men- 
tioned tube. The smaller tube is closed at one end, the closed end havin; 
the general figure of the base of an ordinary cartridge. It is provide 
with a recess for the reception of the percussion cap and anvil, aud a 
small hole for the flash or fire to pass through. In charging these ‘ubes 
the inventors fill the smaller one with gunpowder, closing its open end 
when necessary with a wad. They charge the lower tube with shut or 
bullet from the rear end. When they use shot they first introduce 2 wad, 
and after the shot they introduce a second wad on the shot. When they 
use a bullet they only employ a wad at the base of the bullet. The» now 
insert the smaller tube into the rear end of the larger tube. When the 
two parts of thecartridge have been put together in the manner described, 
and the percussion cap and anvil inserted in the recess at. the base of the 
smuller tube, the cartridge is complete. After the cartridge has been fired, 
and the compound case extracted from the gun the smaller tube is with- 
drawn from the larger one. The smaller one may be recharged with 
powder, and the larger one with a projectile or shot, and the parts put 
together again.—Not proceeded with. 

3641. W. Ricuarps, Birmingham, ‘‘ Breech-loaders.”—Dated 16th December, 


1869. 

This relates to breech-loading guns in which the breech block is jointed 
at its hinder end to the frame or y, and in which the block descends 
by turning about this joint in order to open the breech for loading. The 
inventor employs, in order to actuate the breech block, an arm turning 
on an axis in front of the trigger guard, and on the same axis he mounts 
the hammer, and so far the gun is similar to that described in ‘ Pro- 
visional Specification,” dated 13th August, 1869, No. 2427; but in place of 
forming the hand lever in one piece with the arm which works the block, 
as is there described, the inventor uses a separate hand lever, turning oa 
a centre immediately behind the axis of the arm and hammer.—Not pro- 
ceeded with. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

3531. H. P. pe Meyrienac, Paris, “ Brushing hair.”—Dated 7th December, 


1869, 
This consists in Le nap ager a tubular vessel, one end of which is 
closed by a cover, while the other end (by preference bent round ut or 
about right angles to the body of the vessel) is formed into a socket for 
receiving either a brush surface, a comb, or a sponge. The base upon 
which the brush, comb, or sponge is fixed is formed with one or more 
apertures, through which the medicated or other fluid escapes among the 
bristles of the brush, or into the hollow teeth of the comb or cells of the 
sponge, whereby it is conveyed to the air by the act of brushing, combing, 
or rubbing the same,—Not proceeded with. 
3605. J. GARDNER, Bootle, ‘‘ Cutting veneers.” —Dated 13th December, 1869. 
The machine is intended to operate upon a half-round log, and is there- 
fore provided with a stay log to which the timber is sec . asis well 
known ; but the improvements are equally applicable for operating upon 
circ! ogs. A carriage is provided for holding the knife, whereby the 
thin sheet of wood is cut off from the log. An adjustable holder is 
arranged so as to carry the.creasing and cutting tools which act across the 
grain of the wood, and is also connected with the. carriage which is 
movable on ge by meanis of long side screws which act in unison, and 
are worked by a round band passing round the pulleys on the end of the 
screws, 





‘ Class 8,-CHEMICAL. 

Including Special Chemical Pharmaceutical Preparations, Fuel 
and Lighting Materials, ion and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

3581. . Cro, Coleman-street, “Treating liquor from gasworks.”— 

Dated 11th December, 1 
ent or method, 





k,” very slightly twisted and soft, and th q 
has been that the silk which forms the surface and completely covers the 
india-rubber strands very soon became worn through,andpresented a 
and shabby appearance, and the india-rubber strands being exposed 
pro 7 Very soon were worn out and became ess. 

silk of which the weft is composed considerably more than usual 





The ammoniacal liquor is, according to one arran; 

pplied to one of, by preference, two or more closed boilers, and thence 
from the first to the second, and so on. These boilers are heated to 
cause the ammonia to pass off in the form of vapour from one to the 
next, and then from the last of them by a suitable passage, by which 
such vapour is conducted.to below the surface of sulphuric acid con- 
tained in a suitable chamber, which chamber is also supplied with cold 





ammoniacal 
this chamber to, say, to about 200 deg. Fah., though this may be varied, 
care being taken that the heat employed shall not be such as to cause 
loss of the volatile salts of ammonia. The vapour of ammonia from the 
boiler, the cold ammoniacal liquor, and the sulphuric acid, are by pre- 
ference conducted together into this chamber. 

3532. J. Swirr, Wigan, “ Safety lamps.”—Dated 7th December, 1869. 

Inside the lower cavity of the cap of the lamp the inventor mounts a 
small lever, one end of which an extinguisher, which, when the 
lever is turned over, falls on to the wick of the lamp and extinguishes the 
flame in connection therewith. The inventor has also a curved inclined 
plane fixed to the lamp as a spring, which, when the cap is screwed on, 
comes immediately in front of the lower end of the curved inclined plane. 
—wNot proceeded with. a 
3597. G. W. Scotxaa, St. Louis, U.S., “Preserving human bodies,”—Dated 


13th December, 1869. 
either an alkaline, saline, or neutral solution, 


uor, so as to keep down the temperature of the solution in 


The inventor makes, First, 
consisting of water and sulphite of soda or potash, in the proportion of 
about ten ounces of water to from five ounces to eight ounces of sulphite 
of soda or potash, adding enough to give the solution an e pre- 
ponderance. He then makes a combination in a suitable retort of sugar 
and sulphuric acid, in the proportion of about three fluid ounces of the 
acid to one-half ounce of sugar. He fhen takes about twenty ounces of 
the alkaline or neutral solution and puts it into a suitable vessel or retort, 
supplied with a small flexible tube fitted with a beak of hard rubber, 
non-corrosive metal, or ivory. This retort, containing the alkaline or 
neutral solution, the invent »r then connects to the retort containing the 
mixture of sulphuric acid and sugar. He then makes a small incision in 
the libial, radial, or any convenient artery of the body or carcass, and 
inserts the beak of the tube, and then puts a lamp under the retort con- 
taining the sugar and acid, and generates the gases in combination in 
sufficient quantities to drive the solution through the tube (the end of 
which must be immersed to the bottom of the solution), into the arterial 
and venous system, and the inventor afterwards allows the gas or gases 
to follow the fluid into the body until the sugar and acid have been 
depleted of their gases, or until enough of the gases have entered the 
vascular and nervous system to neutralise the alkaline excess of the 
solution and to insure the preservation of the body. 

3604. R. J. Carpenter, Old Broad-street, “‘Iron and steel.”——Dated 13th 
December, 1869, 

This consists in using (in the puddling furnace), in combination with 
ordinary pig or cast iron, a proportion of an iron ore known in state 
of Pennsylvania (one of the United States of America) as the Leader Hill 
iron ore, This ore is obtained by mining in the county of York and state 
of Pennsylvania, and when mixed with the cast iron and melted down in 
the puddling furnace in suitable proportions, it acts asa flux for removing 
such impurities from the iron as would prevent the latter from being 
converted into good steel or wrought iron of good quality. 

3621. E. Moss, Winchester House, ‘‘Malt drying apparatus.”—Dated lith 
December, 1869. 

This ists of a for the manufacture of the pale or light 
brown malt, which is contained within an iron case with double sides, 
and consists of five endless chain wire sieves placed one above the other, 
having each a superficial area of ninety square feet twenty-five inches, 
rw which area may be increased or diminished according to circum- 
stances. 

3645. L. H. BuancHarp, Paris, “ Superphospate of lime.”—Dated 16th 
December, 1869. 

The inventor treats the phosphates of lime in powder in a large con- 
tainer lined with lead, adding from three to four parts of water. He then 
adds the amount of sulphuric acid proportionate to the richness of the 
phosphate under treatment, and mixes the whole sufficiently to render the 
action of the acid as perfect as possible. In this mauner he obtains 
liquors, which he first coneentrates to about 25 deg. Beaumé, and then, 
by adding one-tenth of the sulphuric acid previously employed, he preci- 
pitates the lime, and consequently obtains liquid phosphoric acid, which 
he then proceeds to concentrate to about 50 deg. Beaumé. 

3661. J. C. Martin, Barnes, “ Manufacture of finings.” — Dated 18th 
December, 1869. 

This consists in obtaining from hide pieces or skin cuttings commonly 
known as glue pieces, a substance closely resembling in the nature of its 
fibrous appearance and clarifying pruperties the natural isinglass now 
used for fining wine and The inventor effects this by reducing 
such hide or glue pieces or akin cuttings to a fibrous jelly or gelatinous 
pulp, by crushing, grinding, or pounding them toa minute state of sub- 

ivision, together with a subsequent treatment with an acid solution, as 
sulphurous or acetic acid or vinegar, instead of reducing such hide 
pieces by dissolving in hot water, as in the ordinary method of making 
gelatine from hide or glue pieces or skins. 


ii 








Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
3720. E. 8S. Hippen, Milburn, U.S., “‘ Electro-magnetic circuits.”—Dated 
16th December, 1869. 

This relates to improvements in relay instruments, which break and 
make electro-magnetic circuits, when another electro-magnetic circuit is 
broken or closed ; such instruments are usually employed in connection 
with long circuits reaching from one place to another, in such manner 
that when the long circuit is med or closed it shall act upon the relay 
instrument, so that the latter shall open and close a short or local circuit 
at the locality where a telegraphic message is to be received. 

3637. W. T. Hentey, Leadenhall street, ‘‘ Protecting telegraph wires.”— 
Dated 16th December, 1869. 

This consists of improved pipes intended to be especially applied to the 
protection of the shore end of submarine cables or wires when they lie on 
a considerable incline, and the pipes are so made that they cannot slip 
away from each other, as if made as heretofore. The inventor makes the 
tubes in two longitudinal lengths or halves, one-half fitting over or on 
the other half. Lugs are provided at or near the fore and rear end of one 
half of the pipe, which fit into corresponding recesses on the other half. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
3540. J. Curtps, Victoria-street, “‘ Manufacture of bread.”—Dated 7th De- 
cember, 1 le 

In place of the water, or of a portion of the water, the inventor places a 
fermented liquid in the condenser and charges it with gas, He finds that 
fermented liquors absorb gas much more readily than waterdoes. He 
makes the dough with the liquor in the usual way. In some cases he 
prepares an extract or wort from grain or other material, and ferments it 
in a close vessel, so that the carbonic acid gas resulting from the fermen- 
tation may be retained under pressure, and so cause to be absorbed by 
the liquid. The inventor employs in connection with the fermenting 
vessel a surplus gasholder, into which the surplus gas, when it exceeds a 
certuin pressure, is allowed to pass. 

3543. E. Epwarps, Willesden, “ Photo-mechanical printing.”—Dated 8th 
December, 1869. 

This consists, First, in a method of hardening the gelatine film previous 
to the image being obtained on it, whereby firmness of line and freedom 
from all n is obtained, and an unlimited number of impressions may 
be printed from one plate without any loss of pope | ; Secondly, a me- 
thod of inking, botk as. regards the description of roller and composition 
of the ink, weary the risk of tearing the gelatine film by the use of the 
ordinary ink, and rollers is got rid of ; Thirdly, of a method of palling the 

roofs, whereby a very small amount of pressure is required, and the 

reakage of plates is avoided ; F ly, in a method of obtaining depth 
and vigour in the shadows, and of obtaining prints of more than one tint 
from the same plate ; Fifthly, in a method of obtaining prints with mar- 
gins, so as not to require subsequent mounting. 


8548. G. Preston and J. PresticE, Deptford, “‘ Regulating water supply.” 
—Dated 8th December, 1869. 

This consists in the ent and employment of two cylinders or 
barrels, placed side by side, so that a tube or passage, which is fitted to 
their lower ends, form a communication between them for the pas- 
sage of air and oil or ven tad lubricant. Pon = is — a one cylinder 
by a valve piston, to be forced t other cylinder, and escape 
thro thereon. inventors prefer to furnish the piston 
cylinder with a quantity,of oil of other ng ao lubricant for the ~4 
leather on the piston to dip into, in order to lubricate the same at eac! 
stroke. 


$549. 8. Hyatt, Atchison, U.S., ‘‘ Working glass.”—Dated| 8th December, 
1869. 

d to with ro by the use of a system 

pT ny arin the foszn, of carved 


of pi ers, whereby glass is produced 
or straight sheets or blocks. which cnryed sheets may be plain, corru- 
gated, uted, or otherwise shaped or ornamented on their 





hi 








‘aces. 
3554. E. WALKER, Heckmondwike, ‘‘ Gas\burners.”—Dated 9th December, 


The inventor proposes to attach to the pipe or tube leading to the burner 

three distinct burners as follows. The central burneris set vertical, 

and the two side burnersure set at an oblique angle to the centralone, so as 

to cast a jet of gasdirectly from eachinto the central jet. These burners are 
not in one tas three separate tubes having perforations 

in > 

uni 


uired result that a 
ted mass of flame of great 


ess uced by the combi tion 
of the jets, affording an extremely white light, preventing smoke and 
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economisin; , the light being far superior to that generated by the 
use of aedininy ry separate burners, C—* eee a separate jet and 
ving a separate light.—Not with. _—_ 
Sse J. LOADER 2 W. H. Cup, Worship-street, “ Liquid meters.” — 
Dated 9th December, 1869. i 
The inventors employ a of cylinders and a shaft or axis common to 
both. On each end of shaft or axis is formed or fixed a crank pin 
or eccentric, and on each of such crank pins or eccentrics is mounted a 
disc or piston, which is carried round thereon by the pressure of the 
liquid passing through the cylinders. These discs or pistons have their 
peripheries in contact with the inner peripheries of the cylinders, and 
although they are carried round in an crbit on their crank pins, as before 
described, they do not make a complete revolution on their ownaxes, but 
only slightly rock to and fro thereon. A stop or abutment is connected 
to each of such discs or pistons by means of a cylindrical joint, which 
may be connected to the stop or abutment, in which case the stop or 
abutment will be caused to slide to and fro in a suitable slot formed for 
it in the cylinder. 
560. C. Siprior, Milan, “‘ Exhibiting placards.”—Dated 9th December, 
1 


This consists in the construction or arrangement of an @ us 
whereby an intermittent motion is given to rollers on whic bills, 
lacards, or other advertisements are placed, and by which they are 
ught successively before the eyes of the spectator, and a better pub- 
licity is obtained than by the ordinary means. 
3561. J. HasLton and R. Paterson, Glasgow, “ Collapsible casks.” —Dated 
9th December, 1869. : 

The inventors prefer to adopt the modification in which a single ram 
is arranged to work inside the outer cask or vessel, with the rolling pack- 
ing ring of rubber between them. 

3562. J. Sumpson, Cleveland, U.8., “ Vices.” —Dated 9th December, 1869. 

This consists in securing within a slot or mortise on the hench-leg a 
socket provided with a screw-rack bar. Passing through the socket is a 
casing, having a movable or adjustable jaw attached to this casing, bein; 
moved from side to side by means of a screw passing through it an 
gearing with the screw-rack bar, which projects upwa through a slot 
in the casing made for that purpose. The screw has its threads cut off on 
one side, so that when this side is turned towards the screw-rack bar, the 
screw casing and adjustable jaw may be moved without turning the 
screw. 

3567. H. WairraKker and W. Brapsury, Prestwich, ‘‘ Connecting packing 
hoop ends.” —Dated 10th December, 1869. 

The inventors employ in lieu of the ordinary rivets fasteners madefrom 
flat strips of metal, each strip being doubled, so as to bring the two ends 
together, the central portion of the strip being so comp! or flattened 
that it forms a projecting shoulder on each side of the fastener, which, 
when completed, is of T form.—Not proceeded with. 

3569. G. F. Locan, Glasgow, ‘‘ Utilising waste heat.”—Dated 10th December, 
1869. 


The pipe, tube, or passage, is placed in the flue, chimney, smoke-box, or 
other cavity which receives the waste products of combustion of the 
furnace, and when used for economising fuel and burning the smoke one 
end of the pipe, tube, or , passes to the outside of the flue, 
chimney, smoke-box, or other cavity, and is, therefore, in direct commu- 
nication with the atmosphere, whilst the inner end of the pipe, tube, or 
passage, communicates with the furnace proper, in such position as to 
discharge the air through it at a point where it enters into admixture 
with the heated smoke and unburnt products passing from the furnace, 
and the air being heated in its progress through the pipe, tube, or passage, 
reaches the smoke and unburnt products in a heated state, so that the 
combustion of the latter is insured. 

3578. J. Barnett, Chelsea, “ Fuel.” —Dated 11th December, 1869. 

To make this impr d fuel and non ductor, the inventor mixes clay, 
loam, mud, mould, sand, sawdust, charcoal, coke ashes, chalk, peat, or 
earth, whether pulverised or not, with salt, in such quantity as may 
sufficiently permeate whichever of the above substances may be em- 
ployed, saline matter being the principle of the composition, and no third 
substance being in any degree necessary or conducive to the object sought. 
The composition so formed is available as a fuel and as a non-conducting 
material. The term salt is to be understood as meaning both the sub- 
stance in the form known as common salt, and in the various admixed 
forms in which it is naturally found, as well as in the several conditions 
to which it may be artificially reduced, the saline element being, as before 
stated, the necessary active principle.—Not proceeded with. 

3582. R. M. Hoe, New York, U.S., “* Folding printed sheets.”—Dated 11th 
December, 1869. 

The First improvement consists of an arrangement of apparatus for cut- 
ting in two halves and folding a double sheet. The sheets on issuing 
from the machine printed on both sides are received by a self-acting sheet 
flyer, which deposits them on the fly board as usual. The sheet flyer is 
then raised sufficiently high to be out of the way, and a folding knife or 
thin edged blade of steel (mounted on a rocking frame at the opposite 
side of the fly-board) descends and pushes the centre of the double sbeet 
between a pair of folding or nipping rollers. 

3590. H. Witson, Stockton-on-Tees, “ Cutting timber.” — Dated 11th 
December, 1869. 

This invention relates to an arrangement of one or more knives, fixed 
in a frame and worked at the end by an eccentric, which gives motion to 
a bar or shaft to which the knife holder is attached by the swivel at each 
end. A connecting rod working on a pin iu the eccentric, and connected 
to a movable crank at the other end, affords a reciprocating motion to a 
shaft on which is fixed an adjustable crank, working a rod or bar carry- 
ing the other end of the knife holder. 

3598. H. J. Taompson and R. Martin, New. York, U.S., “‘ Sewing leaves of 
books.” — Dated 13th December, 1869. 

This consists, First, in actuating the book-stitching machine from an 
intermittently rotating axis or its equivalent; Secondly, actuating the 
“* lifters and folders,” the “assistant folder,” and the tie thread guides by 
means of cam surfaces; Thirdly, in mounting the “lifters and folders” 
upon a swing frame ; Fourthly, in the application of means for withdraw- 
ing the lifters and folders at the will of the attendant; Fifthly, in the 
para omg of the tension bar and the spring guide with the thread 
carrier bar. 











PROPOSED NEw System or LiGHTING.—Permission has been 
given to M. d’Hurcourt, the introducer of portable gas in Paris, 
to try a new system of lighting by means of elmer gas mixed 
with atmospheric air in fixed proportions, and projected on 
platinum. The inventor says that his experiments are terminated, 
and gives the following particulars relative to his plan :—Pure 
hydrogen gas, he says, > with the aid of what he calls 
a platinum cage, gives the same amount of light, volume for 
volume, as common ee burnt in the ordinary manner ; but as coal 
gas produces by combustion three times the amount of heat as the 
same volume of hydrogen, it will be admitted that by employing 
the former simply to produce heat, and a this caloric to raise 
the platinum toa white heat, as is done for hydrogen, a light 
three times, or at least twice, as powerful as that obtained with 
the common burners will be produced. The object being to 
produce heat, it seemed to me that small jets, being subject to 
more causes of cooling, would be less advantageous than large 
flames. Experience, however, has proved that such is not the 
case; nothing is lost by the use of small burners, which is 
fortunate as regards the distribution of light. With burners con- 
suming not more than sixty or seventy litres of coal gas per hour. 
a light equal to six or seven composition candles—nearly that of 
an ordinary carcel Jamp—is obtained. Burners which consume not 
more than forty litres even may be used, so that the new system 

- allows of distribution of the ot without loss, which is not the 
case with other methods of lighting. Not using the coal gas for 
lighting, but only to yie talorte, the poorest gas answers my 

urposé equally as well sometimes better than the strongest. 
This, of course, depends on the chemical quality of the gas. The 
gas produced by the White and Leprince which gives 
ittle light of itself, rehders the same éervice as 'y coal gas, 
sue fo Pn ee cece Sen 
ins’ 0 method, d’Hurcourt 
haop Soe sovenst days Hated the offices of a firm in the Rue du 
‘emple, where consuming from seventy to seventy- 
five Tittes of gas each per hour, are employed, = reports the 
effect produced by his new system. He says that when the effect 
of his portable gas, as now used in Paris, is compared with that 
of common gas, the light of the former ap whiter than that 
of the latter, but gives, unfortunately, ra’ the appearance of 
moonlight ; and + gas burnt upon his new system produces 
precisely the same effect upon common gas that this does upon 
the portable gas. The portable gas and that of the new system 
have, however, one su: in common over the ordinary 
namely, that they show colours exactly as Pe f — in the day- 
light. We shall watch the result of the trial of the new system 
and the report of its comparative economy with interest. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue GLascow Pic Iron Marker: Shipments of pig iron: State 
of the iron and coal trades generally—ENGINEERING, IRONFOUND- 
ING AND SHIPBUILDING: Launch of a powerful iron dredger : 
Trial of the SS. digean: Launches on the Clyde during June: 
Progress of the Aberdeen Harbour Works-—-THE NEW RAILWAY 
STATION AT GREENOCK—THE REVENUE OF THE CLYDE TRUST— 
MEMORIAL ON THE POLLUTION O£ THE CLYDE—GAS REPORT. 


TuE Glasgow pig iron market became flat towards the end of last 
week, and on Friday the price was 58s. 7)d. At the beginning o 
this week prices have fluctuated slightly, the variations having 
been between 58s. 6d. and 59s. cash, and we close now, buyers, 
58s. 9d. to 59s. 

Shipping iron is in good demand, and prices have not given way 
in proportion to the fall in warrants. The shipments of pig iron 
from all Scotch ports for the week ending 2nd July are this year 
12,880 tons. At same period last year they were 15,192 tons, which 
shows a decrease in the shipments of 2312. 

The imports of Middlesbrough pig iron into Grangemouth for 
the past week are 850 tons. Last year at same time it was only 
300 tons. The total increase in the imports for 1870 are 10,815 
tons. . 

With the possibility of a rise in the present “list” rates of 
finished iron, it is a question if the present price of pig iron will 
long be maintained. Bpecalatiotis are rife, and it will be observed 
that the shipments from our continue to show a decrease, as 
compared with a like period during 1869. 

Great satisfaction is everywhere felt at the temporary arrange- 
ment formed and now being acted upon between the masters and 
men in the malleable iron trade. Business in most of the works 
has again been resumed, and great activity prevails. At several 
establishments all the furnaces are in full operation, but at others 
a number of the furnaces still remain out for want of hands. 

The opinion generally prevails that a period of great activity is 
in store for the iron trade ; and numerous proprietors continue to 
make large preparations for extension of busi Although pig 
iron producers have had to submit to a slight decline in prices 
there is no abatement in the activity at the various works. The 
rail making firms are exceedingly active, and the plate mills are 
resuming full time. For merchant and angle iron the demand is 
brisk, and from all appearance it will be fully sustained through- 
out the present quarter. Strips, hoops, girder-plates, and almost 
every description of bars, are at present in great request, and at 
very fair prices to the manufacturers. 

The coal trade is scarcely so active as last reported ; some work- 
men are not fully employed, but, taken as a whole, the collieries 
in and around Glasgow are maintained in steady operation. There 
is little doing in household and gas coals, but for manufacturing 
purposes the demand is fully sustained. 

The engineering, foundry, and tube making trades are particu- 
larly busy at present, and good prices are now obtained for all 
descriptions of iron castings. 

Shipbuilding on the Clyde shows no signs of diminution, nearly 
all the yards being well filled with contracts. Messrs. James and 
George Thomson have just contracted to build a screw steamship 
for the Messrs. Burns, to be employed in the coasting trade. This 
vessel is to be similar to the Bear, now building for the same firm, 
and is to have compound engines. 

A powerful new iron dredger, built and engined by Messrs. W. 
Simons and Company, was launched on Saturday from their works 
at Renfrew. This vessel is the property of the Commissioners of 
Aberdeen Harbour, and is intended for cutting a new channel of 
25ft. water to that city. This firm is also constructing two other 
large dredgers—one for the Clyde Trust and the other for the 
Corporation of Dundee. They have also just delivered a new one 
at Hartlepool. Messrs. Simons have besides in progress two 
new iron screw ships, each of 1300 tons, with compound engines, 
for the Suez Canal route. 

The screw steamer Aigean, just completed by the London and 
Glasgow Engineering Company, wenton her trial trip last week. Her 
dimensions are 230ft. by 31ft. by 224ft. hold. Gross tonnage about 
1200 tons, with engines on the compound principle of 150-horse 
power collectively, The speed of this ship was close on eleven 
and a-half knots per hour on a run between the Lights, on a con- 
sumption of fuel under 2lb. per indicated horse power. The 
ZEgean is built to the highest in Lloyd’s, and is a sister ship 
to the Craigforth, built by this company last year for the «ame 
owners. 

During the month of June there was launched from the Clyde 
shipbuilding yards eleven vessels altogether, the aggregate tonnage 
of which amounted to 11,059. 

The new harbour works at Aberdeen are now being pushed for- 
ward in thorough earnest, in order to make the most of the 
summer weather. A large number of men are now employed, and 
at the south breakwater, the most important undertaking, the 
works are being carried on night and day—the workmen working 
in relays. The progress made is very satisfactory, and if the 
weather continue favourable it is quite possible that this season 
may see the breakwater extended as far as low-water 
mark. The mode of formation at present being pursued is 
to mould the concrete on the spot. The result of this will 
be that for a considerable distance the breakwater will present 
the appearance and have all the solidity of one mass of concrete. 
This plan, however, will not be practicable when deep water is 
reached. The outsides will then have to be built up with blocks 
of various sizes previously prepared, but the centre will in all 

robability be filled up with concrete on the spot, as this has been 

‘ound satisfactory in other places where similar works have been 
carried on. In one instance when the outside blocks were washed 
away by the action of the waves, the “ hearting” thus filled up 
was not in the least injured. 

On the Ist of July the new station at Cartsdyke, Greenock, on 
the Caledonian Railway, was opened for traffic. Several trains 
each way are advertised to — at Cartsdyke, and the accommo- 
dation thus afforded to the abitants in that district will un- 
questionably be much appreciated. 

The revenue for the Clyde Trust for the year ending June 20th 
was £164;168 10s. 10d., as against, at the sauie date last year, 
£150,136 4s. 5d., thus showing an increase for the year 
£14,032 6s. 5d. 

At a meeting of the Clyde Trust, held on Tuesday, a communi- 
cation was read from owners and masters of river st s with 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
THE CLEVELAND IRON TRADE: The quarterly meeting—THE RIVER 
Tees—A STRIKE AT SUNDERLAND. 

On Tuesday the quarterly meeting of the North of England iron 
trade was held in the Royal Exchange, Middlesbrough, and was, 
as usual, very numerously attended by gentlemen from different 
parts of the kingdom. Everybody having well sold, there was not 
much business transacted. Price s remained the same as I quoted 
last week. There wasa very poor exhibition—two models wy. 
Many gentlemen were disappointed at the absetice of of 
jects of interest to the trade which might be exhibited great 
advantage at each quarterly meeting. Generally there has been a 
fair show of models, specimens of iron, &c., but on Tuesday the 
table arranged in the commodious Exchange presented a deserted 
appearance, 
Mr. Thomas Whitwell, of South Stockton, again showed a model 
and diagrams of his patent fire-brick stove. A model of Fox, 
Head, and Co.’s (Newport Rolling Mills, Middlesbrough) patent 

ing furnace was exhibited, and att very considerable 
attention. The object of this furnace is the economy of fuel. A 
description of the furnace appeared in THE ENGINEER of the last 
week in March. After the market a number of gentlemen pro- 
ceeded by train to Saltburn, and dined there. Respecting the 
state of the trade there is really nothing new to report. Every 
iron making firm in the North is full of work, and masters and 
men are alike doing their best to get through the present contracts, 
many of which extend over the present year. 

The Tees Conservancy Board are pushing on with the deepen- 
ing of the river under their charge. They have ordered a new 
dredger of Messrs, Simons, of Renfrew, and six new hopper 
barges of Pearse and Co., of Stockton. Different firms have 
arranged with the board to be allowed to tip slag in the line of 
the breakwater at the mouth of the Tees, and large quantities of 
slag are now being tipped. 

Il hear that a strike of very short duration occurred at 
Messrs, Tyzack’s ironworks, Sunderland, on Monday. _ The 
chargers to the puddlers had struck for an advance, and new 
hands had been engaged in their places. The new hands, afraid of 
alleged threats of the old hands, refused to go to work on Monday 
morning. The result of this was that about 100 men were thrown 
idle. At night, however, the new hands were induced to start 
work, and all hands who had been disaffected resumed their places 
on Tuesday. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ‘CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: Little 
actual business transacted—THE WORKS ACTIVE: Class of orders 
on hand—Puices: Firm, with prospect of an advance: Quota- 
tions—Pics : Strong in price: Good demand for native iron- 
stone ‘SOUTH STAFFORDSHIRE’S DEMANDS UPON OTHEB DIS- 
TRICTS—THE CHAIRMANSHIP OF THE IRON TRADE—NORTH 
STAFFORDSHIRE PRICES CONFIRMED—ACTION OF THE OP&RA- 
TIVES IN RESPECT OF WAGES—BoARD OF TRADE RETURNS IN 
IRON—OPERATIVES LEAVING THE DISTRICT—AN IMPROVED 
BLAST FURNACE—HARDWARE AND GENERAL TRADES: Branches 
specified ; Activity of rolling stock firms: Hollow-wares, edge 
tools, iron castings, metal rollers, tube makers, tin-plate manufac- 
turers—FOREIGN COMPETITION WITH BIRMINGHAM—DEPARTURE 
or Mr. ELtnvu Burkitt FoR AMERICA—THE WASTE GAS FROM 
BLAST FURNACES : Its character and effects. 

No one dissents from the opinion of the trade of the district, 
expressed and acted upon at the preliminary meeting last week, 
that the time has not arrived for an increase in prices. For some 
time after the last advance masters felt rather keenly the effects 
of a premature rise, and many, no doubt, will be cautious in 
future. 

There was then much diversity of opinion as to the course which 
ought to be pursued. Now that the trade h»s become brisk at the 
higher rates, the advocates of the rise will argue that their advice 
was correct, whilst those who opposed the advance will reply that 
business would have been active during the whole of the quarter 
if the lower figure had been maintained. 

Very little actual busincss was transacted either in Birmingham 
yesterday or in Wolverhampton the day before. The week be- 
tween the preliminary and the quarterly meetings is always dull, 
and this week has not been an exception. 

Throughout the district trade generally presents ah improved 
appearance. There is no scarcity of orders, Still the work in 
hand is not superabundant. The orders are comparatively small, 
but they are constantly arriving and keep the mills and forges on 
about five days a week. 

The very large trade being done in the Cleveland district in rails 
has, of course, made it impossible for manufacturers tlete to 
attend to orders for general merchant iron. These are of course 
now sent into this district. Makers, therefore, who are not eh- 
gaged upon rails, are very busy upon the various classes of mer- 
chant bars, and the demand, it is expected, will soon be still oF 
Sheets are in fair request. The lighter descriptions of finished 
iron are quite as busy as the heavier classes. Hoops, for instance, 
are selling actively, and strips, rounds, half-rounds, and flat iron 
are in moderate request, 

Prices of finished iron are firm, and makers are anticipating 
that they will soon go up alittle higher. For this reason many 
are not at all anxious to enter into negotiations for iron to be 
delivered at any very distant date. First-class houses are selling 
at the full list rates, which are as follows :—Common marked bars 
at the works, £8 ; best bars, £9; sheets, £9 10s. ; doubles, £11; 
nail sheets, £9 ; latten, £2 10s. ; boiler plates, £9 10s. ; rods, £8 ; 
hoops, £9; gas strip, £8 10s. ; and all other sorts in proportion. 
Second and third-class makers are quoting prices below these rates. 
It is not easy to fix upon their selling prices, each manufacturer 
being guided by circumstances, ’ 

Pigs still keep up. Makers of all mine pigs have no difficult 
in obtaining considerably higher rates than those which prevail 
a few months ago. In some cases 5s. a ton is asked and given, 
The aggregate quantity of hematite coming here is large, but the 
ve ‘high price of the iron prevents individual masters from 
undertaking other than small quantities at a timie. 

The demand for native ironstone is very brisk, but the supply is 
limited, and hence it fetches prices. Large qtantities of 
Northamptonshire ore and of North Staffordshire hemati 








regard to the pollution of the river. They complain that on 
account of the discharge of the city sewage into the harbour, and 
the highly offensive effluvium arising therefrom, the passenger 
traffic on the river is considerably lessened of late years, atid they 
urge upon the trustees the necessity of an early and effectual 
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The illumina’ wer of the lied in Glasgow th Juiié : 
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—<Average; 306 les; maxinium, ; 
Purity :—Sulphuretted hydrogen, none ; ammonia, traces. 








THE SourH-EasTeRN BaTH AND WaASHHOUSES Company. — 
The above company made application to seven houses, whose 
eS er: | ten eS ly the necessary steam 
engines, boilers, deep-well pum ing, according to their 
— nb oa The following were the ten ers received :— 

eorge Bower, £2609; Hodges and fons, sosich is ac- 
cepted) ; Turner and Co., ; J. Pinchbeck, 3; Watts 
and Co., £2960; ing Iron Works, £3024 ;’Owen and Co., 
3 mean of highest and lowest, £2929, 





ing into the district. Fresh royalties are ned out in 
Northamptonshire in co sof the ere bea 
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in one direction from Wolverhampton to i s aiagek 
of twelve miles, and int another from Cannock, 4 
distance of twénty-four miles. If each furnace is. ted to 


puddle 10 tons per week; there would be a total of 17;000 tons of 
pigs used here weekly. In computing the quantity of 10 tons 
weekly in each puddling furnace iderable allow is made 
for contingencies. There are 107 blast furnaces at w and as 
the tendency of improvements in the manufacture of pig is to 
increase the the average production of each furnace 
may be put down at 135 tons, amounting.in the 

14,445 tons. The weekly consumption of the -puddli ’ 
therefore exceeds the production of the blast furnaces by 2555 tons. 
This is for finished i addition to which a considerable 
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Chief amongst the subjects much discussed when ironmasters 
meet, and have despatched buying and selling, is that of the chair- 
manship of the trade. It is hoped that Mr. W. M. Sparrow may 
yet be prevailed upon to serve the industry in that capacity, that 
gentleman’s fitness as to experience, education, and position being 
in every way such as to make him of t value to his order in 
the capacity of their chief. If he should still decline to act as the 
last on the panel list, then the course to be hereafter pursued will 
be the earlier decided. The course as to the future recommended 
in the leading columns of THE ENGINEER a fortnight ago seems to 
be that which most expresses the views of the majority of the 
trade. The article was copied into the Birmingham daily papers, 
and it led to the subject being taken up with greater zest at the 
preliminary meeting, whereat it was determined that thecommittee 
of the e (the panel) should report upon the whole question at 
a future meeting. 

The quarterly meeting of the North Staffordshire iron trade 
was held on Tuesday. Trade generally was reported to be im- 
proving. The meeting concurred with the South Staffordshire 
masters in considering that business would not warrant an increase 
in the price of iron. 

The operatives there, however, take, as usual, a more hopeful 
view of the position of trade. At a meeting held at Tunstall they 
expressed themselves of opinion that the state of trade fully 
entitled them to ask for an increase in wages to the extent of 1s. 
per ton on puddling, and 10 per cent. on other branches, though 
they know that this means a rise of £1 per ton in the price of iron. 
They resolved to make a prompt appeal to the masters to this 
effect. 

In the iron trade of the kingdom generally May was a busy 
month. The Board of Trade returns show that the vaiue of the 
exports was £2,719,782, as compared with £1,881,779 for the 
corresponding month last year. This increase, which the com- 
parative exports for the six months show to be steady and well 
maintained, is due almost exclusively to one article—that of rail- 


no doubt have been taken to testify to him the high esteem in 
which he is held by all classes in Birmingham. 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 
THE IRON TRADE: Apprehkensions removed; Agreeable change in 
the weather: Termination of the drought : The quarterly meetings : 
Fresh business transacted: Probable effects of an advance in 
quotations: Prices fully maintained :; Sati 'y position of the 
trade: Orders unexecuted on makers’ : United States in- 
quiries : Stocks cleared at home and abroad: Expected improve- 
ment in the Russian demand : Indian specifications—THE Home 
TRADE—THE TIN-PLATE TRADE—THE STEAM AND HOUSE COAL 
TRADE— DISCOVERY AT A VOCHRIW COAL PIT—THE RHYMMEY 
Iron ComPaANY—THE PONTYPOOL, NEWPORT, AND CAERLEON 
RattwaY—THE HicH LEVEL BRIDGE SCHEME: Abandonment 
of the project. 
FortTUNATELY the apprehensions in regard to the drought which 
were alluded to in our last week’s report have now, to some 
extent at least, been removed. A seasonable change took place 
about the end of last week, and three or four days’ steady rain 
has not only improved the a of the conntry, but has 
also replenished the almost exhausted reservoirs of the iron works, 
and it is to be hoped that operations will be again carried on with- 
out further interruption. It is also pretty generally thought 
that the drought, which has been of such long duration 
throughout the district, has at last terminated, and that 


a season which will be less obstructive to the iron 
and other trades has set in; should such be the 
case, it is gratifying tuat the change has been so opportune, 


and the works will goon with the usual regularity. As has latterly 
been expected, the preliminary meetings of the ironmasters have 
been well attended, and some considerable fresh business has been 





road iron ; and mainly to one customer, Russia. The ext of 
the existing meagre railway system of that vast country is now 
being vigorously carried out. The exports for the month of May 
to Russia are 52,741 tons, as against 23,120 tons in May, 1869. 
Prussia and the United States have also taken freely of this 
description, the exports to the latter country being 33,175 tons, as 
against 25,557 in May of the preceding year. Iron in the rough 
has been exported more largely of late, Holland taking 18,039 tons. 
as against 8738 tonsin May, 1869, and France, 17,414 tons, as com- 
pared with 9426 tons. Bar, angle, bolt, and rod varieties show 
no change; castings have been more freely exported. Hoops, 
sheets, and boiler plates exhibit a decline on account of Canada, 
India, and pocorn In general wrought descriptions there is a 
slight decline due to Holland, Australia, and other countries of 
lesser note. Russia, India, and the Cape have, however, proved 
good customers. 

The number of skilled operatives in South Staffordshire at the 
present time—not too many for the requirements of the district— 
is being reduced. Between forty and fifty puddlers and from 100 
to 200 miners left Bilston on Tuesday for the iron works and 
cllieries of the Consett Iron and Coal Company, who, it is under- 
ssood, are extending their mills and forges and opening new pits. 

Messrs. Onions, of Tipton, have tery sh in the blast furnaces 
which they have had erected upon the model of the North of 
Fingland furnaces, and which has been noticed in THE 
ENGINEER. 

In the general manufacturing trades of Birmingham and South 
Statfordshire the past week has been a busy one. The metal 
rollers are active, and have just received the usual increase in 
orders which follows an advance in the price of copper without a 
corresponding rise in the manufactured article. Chandelier 
makers anticipate a good trade next winter, and are now making 
some little preparation for it. Both brass and iron tubes continue 
in active demand. Metal hedsteads continue to leave the district 
in large quantities. 

Sebo enterprise abroad has made the rolling stock companies 
extremely busy. The works are being extended, and more opera- 
tives are being engaged, and the present large weekly output will 
soon be greatly increased. ‘The well known firm of Brown, Mar- 
shalls, and Co., has just been turned into a yn with a capi- 
tal of £100,000, in shares of £100 each, to be distributed amongst 
tweuty-five shareholders. 

Hollow-ware keeps in good demand all througk the district. 
Edge-tools are well to do in contractors’ work and in tools 
used in the cultivation of cotton and sugar. Locks are quiet 
in other than a few of the best kinds and in the very cheapest. 
In these latter the leading maker is very busy, so much so that 
he could not allow his people a holiday at Whitsuntide. The very 
cheap kind of sheet. iron goods, as well stamped as cut, are in 
active demand, but not so the better qualities; and the curry- 
comb trade, which had fallen almost to nil during the American 
war, has again revived, and a better trade is being done in them 
than perhaps ever before. To the satisfaction of the makers, the 
good qualities are in more than the average demand as compared 
with the cheap. 

Iron castings are in fair request. Great ingenuity is being 
a in this process of manufacture now. Some of the most 
recently made goods, if a file was to touch them just a little would 
mislead some of the most experienced eyes. Builders are using 
them in growing numbers. Builders’ ironmongery generally is not 
so active as it was this season a few years ago; still, it is some 
slight improvement upon this time last year. Cut and forge nails 
are not in lively demand. Wood screws are busy. ‘ Chains, both 
large and small, are affording a fair extent of occupation to the 
hands. Fireirons are good. Anvils are doing well. Iron and 
brass bedsteads are in better demand than last reported. Agri- 
cultural fencing and agricultural machinery are busy. 

Iron safes and deed boxes are in quieter trade than for sometime 

ast. 

The galvanisers are scarcely improved’ upon their condition a 
month ago. They are certainly not doing so much as they were at 
Midsummer, 1869. 

The makers of tin-plates are doing a very quiet business, but 
they keep prices firm because of the high quotations relating to 
block tin. The leading prodtcers on the East Worcestershire 
side—the Cookley Company—are bringing their workpeople to 
terms by introducing workmen from Wales. There have been 
fears of an outbreak, and the police have had to be vigilant, but 
all is at present quiet. The men have offered to meet their 
masters part way, but their employers will not yield. The whole 
reduction of which they have given notice must be accep 

The Board of Trade returns show that there was a slight in- 
crease in the exports of tin plates during May, but a decrease 
during the five months which had then ended. The figures are : 
May, 1869, £239,146; and May, 1870, £239,216; five months of 
1869, £1,107,246; and of 1870, £965,903. 

The question of foreign competition with England in manufac- 
tures was di don Sat y by the Birmingham Society of 
Artisans. The chairman of the meeting considered that if Eng- 
lishmen had received art education, no foreigner could compete 
with them. Trades’ unions were a drawback upon Englishmen, 
for they had caused workmen to demand too high a price for their 
labour. In one of the staple trades of Birmingham buttons—he 
knew that the Germans came to England, bought the raw material, 
and, after taking it from this country to Germany and manufac- 
turing it, they were able to bring the manufactured article to 
England, and sell it 10 per cent. lower than British manufac- 
turers could, 

pecans) carta has just lost a resident who took much interest in 
its manufacturing and general welfare. Mr. Elihu Burritt, United 
States Consul, after residing in this country seven years, sailed on 
Wednesday for his native town, New Britain, Connecticut. He 
takes with him into retirement the respect of a large number of 
English friends who have had the pleasure of associating with 
him. If his departure had been made known earlier, means would 





tra ted. It has been generally agreed upon that the position 
of the iron trade is not altogether such as would justify an advance 
in quotations, as numerous difficulties would probably be raised 
were such a course pursued; amongst which, and not the 
least, would be a revival of the wages question. For railway 
material more particularly there has been an appreciative 
rise in the prices obtained during the last three or four months, 
but it cannot be said that the list agreed upon at the beginning of 
the year has been exceeded. Quotations, however, will be fully 
maintained by the principal manufacturers, and sibly, if a 
brisk demand is kept up, of which there is every likelihood, prices 
will gradually be enhanced still further towards the close of the 
year. The position of the trade throughout this district continues 
satisfactory, and makers have on their books numerous orders which 
have yet to be executed, and which alone will afford employment 
for some weeks to come. Inquiries continue brisk from the 
United States and the Continent, and some good contracts have 
recently been secured. Stocks are completely cleared, it would 
seem, both at home and abroad, and railway iron is now conveyed 
direct from the mills to the quay sides, where vessels for the 
various markets are waiting for their cargoes. About the middle 
of the present month considerable improvement is expected to 
take place in the Russian trade, when the iron exports to that 
quarter will assume something of their former magnitude, and 
—» on Indian account are likely shortly to reach this 
istrict. 

Inquiries from Canada have recommenced, some orders being 
now in hand at some of the works, and the belief is still enter- 
tained that considerable prosperity will be added to the trade 
during the remainder of the year. In the home demand there is 
a little improvement. Pig iron is in good request, and there is 
more doing in bridge work in some parts of the district. Bars 
and the miscellaneous descriptions of make are ia average demand. 

In the tin-plate trade there is nothing fresh to be noted. For 
tin prices have shown some tendency to weaken of late. 

Steam-coal proprietors are gradually improving their business, 
as the arrivals of vessels at the port become more numerous and 
regular. Quotations are firmly maintained, and a brisker state of 
things is confidently looked forward to. Work is more regular at 
the pits since the agreeable change in the weather. The house 
coal trade continues quiet. 

Considerable notoriety has been eurned by the Dowlais Com- 
pany’s pits at Vochriw of late. Some years ago a pit was sunk in 
search of coal to a depth of about 80 yards, and then abandoned. 
Recently, however, the company has again directed their attention 
to the pit, and men were employed to widen and put it into work- 
ing order. While these were engaged in clearing out the water 
and debristhe skeleton of a man was discovered, who, it issupposed, 
was murdered about eleven years ago. About that time a collier 
working in the neighbourhood was missed, and all efforts to dis- 
cover his whereabouts were unavailing. A relative of the deceased 
has identified the remains by some portions of clothing which were 
found in the pit. 

A proposition is to be submitted to the next half-yearly meeting 
of the Rhymney Iron Company, to the effect that the company be 
registered under the Limited Liability Acts of 1862 and 1867, and 
that the necessary steps for the purpose be taken by the directors. 

It is now pretty generally understood that the Great Western 
Company have decided upon constructing the Pontypool, Newport, 
and Caerleon Railway, which will connect their line from Ponty- 
pool to Newport via Caerleon. For this p se engineers are 
employed in sketching and preparing plans, and it is thought that 
the work will shortly be commenced. It is expected that Mr. 
Brassey will obtain the contract. 

The High Level Bridge scheme for crossing the Severn near 
Chepstow, with the view of reducing the distance between the 
South Wales coal-fieldand the metropolitan markets, is at an end, 


the Board of Trade having given the necessary authority for aban- 
— the project. None of the share capital had been sub- 
scribed. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 
LONDON AND NoRTH-WESTERN RarLwayr: Li Suburban 

Extension—StTaTE OF TRADE IN SouTH YORKSHIRE—BRADFORD 

New Town HaLL—A NEW COLLIERY—A LANCASHIRE BOILER 

EXPLOSION—PROPOSED LINE OF STEAMERS FROM WHITBY TO 

LonpoN—CoAL IN DERBYSHIRE—SHIPBUILDING ON THE TEES— 

STATE OF TRADE AT SHEFFIELD—THE ARGENTINE AND EMMA 

(s.) TYNESIDE GossiPp—NorRTH-EASTERN Raitway: York and 

Doncaster Section—Messrs. R. anD W. HAWTHORN. 

A sHORT new line which has been constructed by the London and 
North-Western Railway Com Yi in order to connect the North 

os +. Bootle with Edgehill, iverpool, was opened on Friday 
‘or ti c, 

The demand for rails, plates, and other descriptions of manu- 
factured iron, continues brisk,in the South Yorkshire district. 
From Elsecar large quantities of rails are being sent by canal to 
Goole for shipment to London, en route to India, and other desti- 
nations. The construction is being pushed forward of some new 

uddling furnaces which are to be with gas. The demand 

‘or Bessemer steel continues active. A fair business has been doing 
in steam coal, but only a comparatively limited quantity of house- 
hold coal has been sent south to London. 

The tender of Messrs. J. Ives and Son, of Shipley, has been pro- 
visionally accepted for the erection of a new Town-hall at Brad- 
ford ; the amount of the contract is £39,535. The building is to be 
erected in New Market-street, from the designs of Messrs. Lock- 
wood ahd Mawson. 

three miles from 











A new colliery at Bolton New Winning, about 
ilda and Harton 


South Shields, the property of the owners of St. 
Collieries, has commenced ng operations with the permanent 





engines. Sinking operations were commenced about three years 
sine, and the sesan now working is $30 fathoms below the surface. 
There is a lower seam 20 fathoms down, but it isnot proposed to 
work it at present. The new colliery is e to me one of 
me most extensive in ra wore —_ én dasinien “ 
reporting upon a boiler w: a few since ai 

the wa mill of Messrs. E. Shorrock and Sons, Middleton, Mr. 
R. B. Longridge, chief engineer of the Boiler Insurance and Steam 
Power Company, attributes the collapse to over-pressure. Mr. 
Longri adds :—*‘The boiler is an ordinary two-flued or Lanca- 
shire boiler, about 30ft. long by 6ft. llin. diameter, with flues 
2ft. 94in. diameter, excepting in the last ring of plates at the back 
end, where they taper to about 2ft. 5}in. diameter. The plates of 
both shell and flues appear to have been originally gin. thick, but 
are now considerably reduced in thickness in some —_ by 
corrosion, as is always the case where boilers are supp: wi' 
water from the Rochdale Canal.” ‘ 

Some weeks since a line of steamers was projected from Whitby 
to London to compete for the heavy of Whitby, Malton, 
Pickering, and North Yorkshire generally with the Great 
Northern and North-Eastern Railway companies. The idea hag 
resulted in the formation of the Whitby Steam ws Fy Company 
(Limited), who have ordered their first steamer of 350 tons. The 
scheme is said to be well supported. fee 

The quantity of coal raised in Derbyshire in 1869 amounted to 
5,092,000 tons ; the number of persons employed was 16,300, and 
the deaths amounted to fifty. There was an increase last year in 
the number of accidents and consequent loss of life. 

Shipbuilding on the Tees appears to be in a prosperous state. 
During the last few days Messrs, Pearse and Co., of Stockton; 
Messrs. Richardson, Duck, and Co., of South Stockton; and 
Messrs. Backhouse and Dixon, of Middlesbrough, have each 
launched a fine steamer. ; 

The heavy branches of Sheffield industry continue active. The 
demand for Bessemer steel is very large, and one of the largest 
works in the town is adding to its means of production in order to 
execute orders more s y, and to keep pace with the demand. 
The rail rolling mills are working full time, and ee activity 
exists in the demand for springs, wheels, tires, and rails. The 
armour-plate mills are scarcely doing so much as they were a 
month or two since. 5 

Messrs. R. and J. Evans and Co., a Mersey firm, have launched 
an iron screw steamer for Captain Anderson, of Stavanger, 
Norway, and Messrs. Sawaranga, of London. ‘The vessel, which 
has been built under the superintendence of Mr. G. S. win, 
has been named the Argentine and Emma. She has been fitted at 
Birkenhead with compound surface condensing engines —— 
by Messrs. J. Taylor and Co., of the Britannia Eo orks, 
Birkenhead. 

The York and Voncaster extension of the North-Eastern Rail- 
way will still absorb another month in its completion. Messrs. 
Nelson and Sons are making good progress with the line from 
Ferryhill to Durham. 

The re-crganised firm of Messrs. R, and W. Hawthorn, engine 
builders, has commenced operations this week. The new firm 
comprises five partners.—Messrs. Straker, Brown, F. Marshall, 
Hawthorn jun., and Scott, 3 

Mr Handel Moore, consulting engineer, Liverpool, has contracted 
on behalf of the Birmingham *‘Safe and Sure” Boiler Company, 
for the supply of patent safety marine boilers (of 1000 indicated 
horse power) for the steamship Queen of the South, engaged in 
the Bombay trade vid Suez. 
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THE GREAT TRIGONOMETRICAL SURVEY OF 
INDIA. 
* (Concluded from page 1.) } . 

The area comprised by the Great Arc operations, prin- 
cipal and secondary, tes 56,997 square miles, in- 
cluding the revision of the section from Beder to Kalian- 
poor, and the measurement of three base lines, each from 
seven miles and a-half to eight miles in length, viz., those 
of Beder, in latitude 18 deg. ; Seronj, near Kalianpoor 
station, in latitude 24 deg. ; and the Dehra base, about 
seventy miles north of Kaliana station, in latitude 29°30 
deg., where the Great Arc actually terminates. On com- 
= the actual measurement of the Dehra Doon base, 
y Colby’s apparatus, with that calculated from the Seronj 
base, measured in 1824 by a chain, a difference of nearly 
33ft. was found. Colonel Everest, justly considering the 
difference as indicating a much larger error than ought to 
exist, resolved to re-measure the old base with the more 
accurate apparatus he now had at his command. This 
operation was completed in January, 1838, when it appeared 
t the length given by the chain measurement of 1824 
was too short by nearly 3ft., as eriguene with the new 
result. The Dehra Doon base is nearly seven miles and a- 
half in length ; the ground is undulating, and by no means 
favourable ; the line is twice intersected by the stream of 
the Asan, and the height above the sea level of one end of 
it is 186ft. greater than at the other. The base was measured 


twice, first from west to east, and then in the opposite | 


direction. After all reductions the two results were as 
follows :—Length in feet at the level of the sea—by 
measurement, 39,183'97329 ; by the re-measurement, 
39,183°77357 ; difference, 0°19972, corresponding to 2,4;in. 
nearly. Another test was applied with an equally 
satisfactory result. The entire line was divided into 
three sections, and the two end sections deduced from the 
middle one by triangulation, The discrepancies between 
the measured and computed distances were + 0°333in. In 
the one case, and —0‘078in. in the other; so that the 
whole base, deduced in terms of the middle section, differed 
from the length actually measured by scarcely more than a 
uarter of an inch. The other two bases, at Seronj and 
Beder, were measured exactly in the same manner as that 
in the Dehra Doon. In the case of the Beder base (nearly 
eight miles) the measurement was tested by dividing the 
whole length into three sections, and computing the two 
end sections from the middle one by a triangulation. The 
difference was found to amount only to an inch in the one 
case, and about two-thirds of an inch in the other ; the 
computed length exceeding the measured length in both 
cases. 

Great importance was attached to the construction of the 
stations. hroughout the Doab it was necessary to erect 
artificial structures of sufficient height to overtop the trees, 
and of sufficient solidity to affotd a firm support to the 
theodolite. These were of a very substantial kind—square 
towers of solid masonry, about 50ft. in height, with walls 
5ft. in thickness at the foundation, and 2ft. at the top. A 
stone slab, supported on two transverse stone beams, 
formed the floor on which the instrument stood ; and the 
stage for the observers was entirely disconnected, in order 
to avoid vibration while the observations were going on. 
The centre of the station was carefully defined on a plate of 
metal let into a stone, and sunk in the ground for further 
security ; and the theodolite and signals were in all cases 
accurately adjusted over the centre. The sites of stations 
were also carefully selected with a view to well-conditioned 
triangles. It was a general rule, steadily adhered to, that 
no angle of any triangle should be less than 30 deg. The 
sides of the triangles may be stated to be from ten to twenty- 
five miles, and in a very few instances only are they found 
so much as thirty miles. In order to eliminate errors and 
obtain results of uniform precision, the angles were 
measured from eight different zeros on the circle, the esta- 
‘blished rule being “to observe three times at each zero 
‘with the face left, and as many with the face right ; then 
to change the zero three times by 9 deg. each time, and at 
each position to go through a like operation, whereby it is 
evident that every ninth de, will in turn fall under one 
or other of the microscopes.” For computing the sides of 
the triangles, the theorem of Legendre was used with the 
following results :—The length of the Dehra Doon base, 
brought out by computation from the Seronj base, was 
found to be 39,183°273ft., and by actual measurement 
:39,183°873ft., the difference being 0°600, six-tenths of a 
foot, or a little more than seven inches, the distauce between 
‘the two bases being about 430 miles. Again, the Beder 
base, brought out by computation from the Seronj base, 
‘was found to be 41,578°536, the difference in this case being 
only 0°358 parts of a foot, or a little more than 4in., the 
distance between the two bases being about 426 miles, and 
the calculation made through eighty-five principal triangles. 
The relative heights of the stations were determined by 
means of observations of their vertical angles, as seen from 
each other, made with 18in. altitade and azimuth circles. 
For deducing the amplitude of the northern section, Seronj 
to Kaliana, thirty-six stars were selected, half of them to 
the south and the other half to the north of the zeniths of 
both stations, but none of them having a zenith distance 
exceeding 5 deg. from the nearest verti For the southern 
section thirty-two stars were observed at Seronj and Beder. 

In the year 1829 a trigonometrical survey in the Bom- 
bay Presidency was commenced by Lieutevant Shortrede 
on an independent base and point of departure. Fiuding 
that no use could be made of t this confused net of triangu- 
lation, Culonel Everest directed, in 1831, that the longi- 
tudinal series should be taken up where he left off in 1823, 
at the time of Culonel Lambton’s death. The Bombay 
longitudinal series was brought to a couclusion in 1841 ; it 
extends 315 miles in length, and occupied twelve years. 

Immediately after the measurement of the Calcutta base 

- line several parties were fitted out with the view of carry- 
. ing on triangulations ia different directions ; but it is not 
our purpose here to follow each of these parties in their 
operations, as that would occupy too much space, and be of 
but little interest to most of our readers. In his report on 
the general state of the work up to 1850, Colonel Waugh 


(who had succeeded Colonel Everest as Surveyor-General 
of India and superintendent of the Great Trigonometrical 
Survey), remarking upon the accuracy attained by the 
modern operations, observed that in the large triangulation, 
where of course the greatest refinement and most scrupu- 
lous care is observed, an error of one inch per mile, or 
aax}cr part, amounts to 500in., or 42ft., or nearly half a 
second in arc of latitude or longitude in 500 miles, which 
distance is even exceeded between some of the bases. The 
work is reckoned liable to half this error when executed 
with the great theodolite, on the principle of double series ; 
the results attained by the new 24in. theodolites are but 
little iuferior to this degree of accuracy. When the series 
are single, the liability to error is reckoned to approach 
nearer to one inch per mile ; when performed with good 
18in. theodolites the error will exceed one inch per mile, 
according to the character of the graduation. With inferior 
instruments, or a less careful system, the accumulation 
of error would approach a foot per mile, which is equal to 
a ratio of -;, in linear dimension, or 57/4 in area, or 75 per 
cent., or six seconds of arc in the above distance. 

Sir Andrew Waugh, who succeeded Colonel Everest, 
held the appointment of superintendent of the Great 
Trigonometrical Survey for seventeen years, and on his 





retirement was succeeded by Colonel J. T. Walker, R.E., 
| as superintendent of the Great Trigonometrical Survey, and 


| by Colonel Thullier, R.A., as Surveyor-General of India, ; 


both which officers respectively fill those appointments at 
the present time. 

| In the principal triangulation of India a gridiron system 
| is followed, similar to that adopted in the French and 
| Russian surveys, consisting of chains of large triangles ex- 
tending along the principal meridians and the course of 
the eastern and western frontier, and connected with other 
chains of longitudinal series, the northernmost of which 
follows the Northern British frontier, while the others run 
along certain parallels of latitude at convenient intervals. 
Colonel Everest’s Meridional Arc, which extends from Cape 
Comorin to the Himalayas, over a length of upwards of 
22 deg. from its central position and intrinsic value naturally 
forms the axis of the system. Base lines are measured at 
the extremities of the longitudinal chains, and at the 
points where the chains cross Colonel Everest’s are. Thus 
the triangulation is divisible into large quadrilateral figures, 
with a base line at each corner. Nearly all the principal 
series of triangles consist of double figures (polygons or 
quadrilaterals), for mutual verification, and to reduce the 
accumulation of error toa minimum. The length of the 
sides of triangles in the plains is on an average about ten 
miles, and the greatest care is taken to obtain symmetrical 
figures. In hilly country the lengths of sides vary con- 
siderably. The instruments used for the principal trigono- 
metrical operations are the great theodolites, having 
azimuthal circles of 24in. to 36in. diameter, with five 
microscopes, and vertical circles of 15in. to 18in. diameter, 
with two microscopes, The signals to which observations 
are taken are luminous—heliotropes by day and lamps by 
night. The secondary triangulation is conducted with 
vernier theodolites, having azimuthal circlesof 14in. to Sin. 
diameter ; the signals areboth luminous and opaque, accord- 
ing to the nature of the work required. The base lines 
are measured by means of sets of compensating bars and 
microscopes, on the principle of those designed by Colonel 
Colby for the Ordnance Survey of Great Britain. The 
other general operations of the Great Trigonometrical 
Survey comprise—topographical surveys of the Himalayas 
and of the province of Kattywar, geographical explorations 
of Trans-Himalayan regions, astronomical observations for 
determining latitudes of stations of the triangulation, 
levelling operations, geodetic and magnetic observations for 
determining, at certain stations of the Great Atc, the 
number of diurnal vibrations of two pendulums, the pro- 
perty of the Royal Society of London, and measuring the 
magnetic dip, declination, and total force at the same 
stations. 

The head-quarters office at Dehra comprises two principal 
brauches, viz., the computing office, with a personnel of an 
officer in charge, three European assistants, and twelve 
native computers employed in the examiuation, reduction, 
and publication of the trigonometrical and astronometrical 
observations. ‘This branch of the office also undertakes 
monthly magnetic and daily meteorological observations at 
Dehra, and, during the recess, at Masoori, comparison of 
standard thermometers and barometers, and other scientific 
operations. The other branch consists of a drawing oflice, 
for the preparation and publication of the various churts 
and maps emavating from the trigonometrical operations 
and explorations in progress, under the direct control of 
the superintendent. The Dehra office also comprises a 
printing-office and a small photozincographic establishment 
for the reproduction of maps and charts by photozinco- 
graphy, or simple zincography. The photozincography 
process used is almost identical with that used at the 
Ordnance Survey Office at Southampton, and is found to 
work very successfully in the comparatively fine climate of 
Dehra. The charts of the trigonometrical operations are 
zincographed on a scale of four miles to the iuch, and the 
geodetical co-ordivates for each station, with azimuths and 
linear distances, are entered upon them, so that each chart 
forms a brief but complete record of the survey results. 
Skeleton charts of levels on a scale of two miles to the inch 
are also prepared and photozincographed. These show the 
combined results of both trigonometrical and _ spirit 
levelling reduced to the common datum of the mean sea 
level of Kurachee harbour, The maps and prepared 
under the direction of the superintendent, Great Trigono- 
metrical Survey, vary in scale. The greater number are 
a at his head-quarters, and a few are 

ithographed at the Surveyor-General’s Office, Calcutta. 

The groundwork or basis of the operations of the Topo- 
graphical Survey is secondary and minor triangulation depen- 
dent on the Great Trigonometrical >urvey operations, from 
which all the initial elements of latitude, longitude, eleva- 
tion, distance, and azimuth are derived. The triangulation 
is carried on in a network covering the ground with points 
or stations at about three to four miles apart. The instru- 
ments employed for the secondary triangulation are vernier 
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theodolites with 12in. and l4in. azimuthal circles; the 
horizoutal observations are taken on four zeros repeated, 
and the vertical angles on two zeyos. For the subsidiary, 
or minor network of triangles, theodolites with 7in. and 
8in. azimuth circles are used, and the angular measure- 
ments‘ are made with two zeros repeated. The detail 
work, or delineation of the configuration of the ground, is 
executed usually on the moderate scale of lin. to the 
mile; some topographical surveys in cultivated and valuable 
tracts are, however, on a scale of 2in. to the mile, whilst a 
few others in very broken and wild ground are on the scale 
of }in. to the mile. In addition to these surveys, the topo- 
graphical branch undertakes the plans of all the important 
cities, forts, and strongholds in native states, which are 
mapped on scales varying from Gin. to 16in. to the mile. 

The Revenue Survey of the Bengal Presidency is a 
scientific periphery admeasurement of the land by means 
of angularand linear measurements, performed with theo- 
dolites and steel chains. It isa defiuition and survey of 
village boundaries and estates, and may also be termed a 
large scale topographical survey, as it affords accurate 
topography of every district falling within the scope of its 
operations, and is admirably adapted to all open aud 
champaign districts. The system followed by the Revenue 
Survey is that of traversing with the theodolite and steel 
chains, known as Gale’s method of land surveying, modi- 
fied to secure greater accuracy and efficient checks on both 
the boundary and interior detail measurements. Large 
areas are first traversed with the better class of small theo- 
dolites, starting from an initial station, where the azimuth 
is observed, to obtain the true bearing of the stations in 
advance. These areas are called main circuits, and they are 
subseauently subdivide! into minor or block circuits; these 
minor circuits being in their turn traversed and proved 
true on the basis of the main circuit containing them. The 
interior, or detail survey, which is filled in by plane table 
or compass and chaiv, rests upon these small village 
polygons, plots of which are furnished to the native plane 
tablers. The field mapping is all executed on a scale of 
din. to the mile. 

In the Presidencies of Madras and Bombay minute 
cadastral measurements of fields are in progress under 
European officers; these surveys are essential for settlement 
and revenue purposes, and have no connection with the 
Indian Survey Department, nor are they under the direction 
of the Surveyor-General of India. 





THE ROYAL AGRICULTURAL SHOW AT 
OXFORD. 


(From our Special Correspondent.) 
OxrorpD, Monday Night, July 11. 
Ir proves no part of my duty, nor is it my purpose, to waste 
either my time or your space with a description of Oxford. The 
first meeting of the Royal Agricultural Society was held here, if 
I am not misinformed, in 1832. I have little data at hand 
which can supply me with accurate information as to the cha- 
racter of that meeting, only twenty-two exhibitors were present, 
showing two or three implements each. It is safe, therefore, to 
conclude that it was infinitely inferior not only in the value and 
the number of the exhibitors, but in the nature and character 
of the machinery and implements to that which is now filling 
Oxford with excitement and strangers in the dead waste and 
middle of the slack season ; that usually blank and dreary in- 
terval following “ Commemoration,” and popularly known—that 
is to say, popularly in Oxford—as the “long ;” a period during 
which Uxford knows not student life, and many of the shops are 
closed. This much of the city I cannot resist saying: It is 
without exception the cleanest, best paved, and best kept pro- 
vincial town—ypardon, city—I have ever set foot in. The col- 
leges, churches, and halls are abundant enough to adorn a town 
accommodating a population three times that of the place— 
30,000. No contrast can be greater, or to many persons— 
myself among the number — more delightful, than that be- 
tween Manchester last year and Oxford this. But enough 
of the city. The showyard is situated at a distance of 
about a mile from the High-street, measured to the entrance 
gates. By something which I cann»t help calling mismanage- 
ment, the well-known wooden facade, which reposes somewhere 
in Mr. Penny’s museum from year to year, where exactly no one 
but Mr. Penny knows, is erected between the implement and 
the cattle-show yards. No one can get in save through the 
Jacade or a quickset hedge of the thickest. Nearly all the 
exhibits of interest for THe ENciNger are located close to the 
Oxford end of the yard ; as a result over 300 yards of unneces- 
sary walking are forced upon the visitors and exhibitors who 
reside or lodge in the city. In weather so sultry that locomo- 
tion is a pain and grief, we have to walk up the outside and 
then down the iuside of the fence. As it might be troublesome 
to put up a second gate of admission, and costly to supply the 
necessary staff, I shall not object to the walk up in the morning, 
which no cab can save,as cabs are not admitted. But why 
should not one of the exit turnstiles have been established in 
the corner next to Oxford, and thereby have spared your weary 
correspondent, and many hundreds of individuals yet more weary, 
the necessity of walking about twice as far as they need? It is 
not too late. Let me hope that such a turnstile, self-sufficing 
in every respect, and intensely gratifying to the public, may yet 
be provided. The yards are quite distinct, the cattle show 
being furthest from Oxford, close up to Summertown, a hamlet in 
which many of the exhibitors have found ledging. The ground 
slopes gently towards the south, having the Great Western Kailway 
cluse to its southern extremity. The space appears to be smaller 
than that occupied at Manchester, and it is by no means crowded 
with exhibits, so that I am disposed, as the result of a somewhat 
cursory examination, to pronounce the display of implements, at 
least, as being inferior to that of last year. On the other hand, 
engines of all kinds are in great force, most of them still under 
tarpaulins, and unlikely to be otherwise until next week. So 
much premised about the town and the yard, and the statement 
added that the best train from London w Oxford is the express 
leaving Paddington at 2.20, which only stops once en route at 
Reading, I proceed to say that I propose to send you from day 
to day an account of such events as are likely to prove interest- 
ing or instructive to the readers of Taz Enainger. Of Friday's 
work it is scarcely necessary to speak. The day was speut in 
getting engines into place, a labour seriously interrupted iu the 
evening by a deluge of rain which lasted for some hours. It was 
then anticipated that a fair start would be made at noun on 
Monday, but the day is gone and nothing has been done, The 
engine first on the balloting list for test is No. 6801, the inven- 





tion of Mr. G. H, Ellis, 91, Gracechurch-street, London, and 
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manufactured by the “Lever Engine Company.” It seems that 
no Royal Agricultural Show would be complete without some- 
thing abnormal in steam machinery, and Mr. Ellis supplies the 
eccentric machine this year. It would be almost impossible to 
make the construction of this engineclear without drawings. 
Even with these it is doubtful if everyone could understand its 
action, and it is certain that nothing would be gained if they 
did. The engine has a 10inJcylinderfand 10in. stroke; the cylinder 
rotates on one centre—the main shaft—while a frame carrying 
the guide bars, the piston-rod goes through both cylinder covers, 
rotates on another centre. The steam is admitted and dis- 
charged through the main shaft and a peculiar arrangement of 
internal two-way cocks. The workmanship is very good. No 
attempt was made to start until two p.m., when a charter of 
accidents commenced. Steam was got up in the Society's well 
known portable boiler—a boiler which has been eighteen years 
in existence, and about the safety of which I am rather dubious, 
inasmuch as I suspect the bottom plates must be pretty nearly 
eaten through by corrosicn—and an attempt made to start Mr. 
Ellis’ engine, but no efforts were successful in turning the 
starting valve on the boiler. After half an hour had been wasted 
a result was achieved with a sledge-hammer, the handle of the 
valve—a stop-cock with a very slight taper—was broken off, and 
nothing remained but to blow oft steam and repair the valve. 
After some deliberation the valve case was opened, the valve 
turned so as to allow steam to pass through it full bore, and a 
2in. screw globe stop valve fixed between the boiler and the 
flexible 2in. pipe coupling the boiler with the exhibitors’ engine, 
the disabled valve being left a fixture. Steam was got up again 
and turned on, but the flexible pipe was too long. It had in 
consequence a double elbow, and the reaction on these bends 
and the worn-out condition of the pipe resulted in the latter 
being blown clean off its attachment to the boiler. The pressure 
was not high, and liftle harm was done. A new length of pipe 
was soon procured and fixed, and late in the evening another 
attempt was mad? to start. Tlie boiler pressure was about 70 lb. 
The engine had not made two revolutions wen the coupling 
again gave way, being blown off witha loud report. The crowd 
scattered right and left. One individual fell over a heap of 
fire-bricks, another ran until he was brought up “all standing” 
Ly the fence ; one of the brass cqupling rings, after flying about 
fitty feet, struck Mr. Bramwell, he of the judges, fortunately 
without doing any harm. In a word, there was a general “scare,” 
but little mischief was done. Nothing more was tu be expected in 


the way of trial for the day, and so I left the yard, trusting that . 


to-morrow may prove more fruitful of events of value. I saw 
nothing to-day which interested me so much as Messrs. Aveling 
and Porter’s steam travelling crane, which is, as most of 
the readers of Tur ENGINEER are no doubt aware, a 
small traction engine steered from the foot plate, and 
fitted with a little jib crane in front. This particular engine 
has just come from Lille, and has already proved all but invalu- 
able. How often does the engineer, when moving heavy weights, 
wish that he could get hold of some Titan who, without the aid 
of levers or screw-jacks, would take up the thing in his fingers 
and put it down where it was wanted. Well, here is the Titan. 
I was especially amused with its dealings with the corn mills. 
These are scattered all over the yard at various stands, but they 
have all to be brought to one place for testing. This work 
Messrs. Aveling’s engine did, fetching and carrying tons just as 
a well trained spaniel will fetch and carry coats and sticks. At 
one moment it was to be seen running down the yard without a 
load ; in Jess than five minutes it appeared returning with a mill 
complete, or a millstone hanging from the jib of the crane, just 
as one might carry an apple at arm’s length. In one case the 
mill was in place, and the engine was sent for the top stone or 
runner. It returned with the wrong one, walked off with it, and 
brought two others, the last of which was the right one, in about 
half the time which would be absorbed by a labourer going and 
returning the same distance with his wheel-barrow. In a word, 
in this little crane we have the great hand and arm for lifting 
and shifting which we have all wanted so long. Intelligence is 
supplied by an uncommonly smart boy, who drives, steers, fires, 
takes orders, and looks serious all at once. Messrs. Aveling and 
Porter have severa! engines here, of which I shall have more to 
say at the proper time. 
Oxrorp, Tuesday Night. 

Another weary day—a day of heat, and disappoint- 
ment, and vexation of spirit, and denunciation of the Royal 
Agricultural Society by exhibitors. At 9 a.m., ora little after, 
Mr. Ellis’ engine was started against a brske load of 127 lb. 
With this load it ought to have made 125 revolutions or there- 
abouts per minute ; but it insisted on making twenty-five revo- 
lutions on!y, without the odd hundred, so the load was gradually 
reduced until, when the engine ran at ninety-five revolutions, it 
was little more than 15 lb. or 161b. —_—‘ It then began to dawn on 
the minds of the judges that it was just possible the engine even 
unloaded could not run at 125; but in this they were mistaken, 
for unloaded the engine made 135 revolutions. Still it was evi- 
dent that from some cause unexplained the engine was totally 
unable to develope anything like 8-horse power, and the judges 
therefore proceeded to try another engine. Before doing as did 
the judges, Mr. Bramwell and Mr. Cowper—leaving Mr. Ellis to 
his tate—I may add that hisengine presented the unusual features 
of a felted fly-wheel shaft and a felted exhaust pipe! It is to be 
regretted that it is possible for an exhibitor to waste much valu- 
able time by entering an engine for trial which the least know- 
ledge of general principles on the part of the inventor would 
have prevented from being calied into existence at all, or at least 
from being brought to the Royal Agricultural Society’s brake. 
Here we had an engine without a jacket and without a cylinder 
lagging, the cylinder rotating rapidly—endwise—in the air, the 
ports small, and atleast 3ft. long ; the exhaust pipe no larger than 
the steam pipe, and the piston friction so great that two men at 
the end of a long lever inserted in the fly-wheel spokes could 
not turn the engine, brought into competition with engines 
embodying every known refinement of steam engineering, and 
ruvning with so little friction thata boy could almost turn some of 
them with one hand. If Mr. Ellis wishes to give himself a chance 
he must apply to his engine all the details which experience has 
taught engineers to be absolutely essential when economy of fuel 
is sought. But enough and too much of the “ Lever Engine.” 

After a great deal of delay, Messrs. Clayton and Shutleworth 
started at 1.11 p.m. The delay was certainly not due to the 
exhibitors. At last I began to believe that some work was really 
going to be done, but in this I was di-appointed. We appear to 
be condemned to a succession of failures now. Who is to blame 
I shall not pretend to say as yet. After the engine had run 
about an hour the brake spindle bearing became so hot that it 
was impossible to run any longer, so the engine was stopped, the 
fire drawn, the brake putin the hands of the fitters, and we 
shall have to begin all over again to-morrow. 

While Messrs, Clayton and Shuttleworth’s engine was running, 
Messrs. Turner, of Ipswich, were getting up steam to run their 
10-horse fixed engine (No. 4831), but when the time for starting 
arrived it was found that the strap would not clear the brake 
irame, as the fly-wheel shaft was too-low. The brake had to be 








lowered in consequence, at serious loss of time, and no start was 
made till 2.45 p.m. At last an engine was fairly off, and I con- 
gratulated myself on the fact that something was being done ; 
but even this belief was shaken when I found, firstly, that the 
brake had a hot bearing, and, secondly that the counter slipped 
and failed to record a few hundred revolutions, Now 
and then cold water plentifully applied kept’ the bearing 
decently in order, and the judges allowed one minute 
for the slip. The result of the trial you have in 


the table which I send herewith. But this result must | 


be taken with certain limitations. Messrs. Turner entered their 
engine as being 10-horse power. I have"given the load actually 
on the brake, and I have given the brake speed as calculated 
from the relative dimensions of the fly-wheel and brake-pulley, 
and the nominal speed of the engine at 155°75 revolutions per 
minute. A few moments’ calculation, however, will show that 
under these conditions the engine was loaded, not to 10-horse 
power, but to 9°89. How the discrepancy occurs I cannot say, 
as I will answer for the accuracy of my calculations; but I 
have, nevertheless, assumed—like the judges—in the table that 
the engine carried a 10-horse load. The working of the engine 
left nothing to be desired, and I hope to have the pleasure of 
sending you a detailed description of the machine in a day or 
two ; but there is no time for descriptive work at this moment. 
On the conclusion of; the trial of Messrs. Turner’s engines 
Messrs. Robey got up steam and had a preliminary run to test 
the working of the brake they are to drive to-morrow; and 
with this run the dey’s work ended at nearly 7 p.m. Trials of 
chaff cutters and mills have been carried on pretty steadily for the 
last two days, but nothing worth stating here is yet known as to 
the results. 
OxrorD, Wednesday night. 

With very considerable regret, arising from purely selfish 
motives, I announce to your readers that the work done to-day 
has been insignificant in amount as far as the engines were con- 
cerned. I begin to believe that all the engines will not be tested 
before the end of the year. Now Oxford is by no means the 
worst place in which a special correspondent might find himself 
quartered for a month ; but I confess that I have no desire to 
continue my present work much longer. It is bad enough in 
summer; in winter it would be indescribably disagree- 
able. Yesterday’s work was so unsatisfactory that I concluded 
that the trials would begin very early indeed this morning. 
was in the yard at 9am., but the judges, evidently exhausted 
by the labours of the previous day, did not appear for an hour, 
when they began the work of doing nothing with all the skill 
and energy which have marked their proceedings hitherto. 
Possibly neither Mr. Bramwell nor Mr. Cowper is responsible 
for the delays, but the fact remains that nothing is in onder. 
Nothing is ready at the proper time, and delay succeeds delay 
till the soul of your correspondent is sick. We have been three 
days at work, and have tested but four engines, instead of, at 
least, ten. About ten this morning steam was got up in the 
society's boiler, with the intention of starting Messrs. Clayton 
and Shuttleworth’s 10-horse fixed engine. Two minutes after 


the engine had been at work the flexible connecting pipe gave | 


way for the third time since the trials commenced on this 
occasion by bursting. One man had avery narrow escape indeed 
of being seriously scalded. The tube which burst was that 
which had been used successfully in the trial of Messrs. 
Turner's engine, and it is possible that the fault lay with the 
makers of the tube and no one else. The Royal Agricultural 
Society is entitled to the benefit of the doubt, and I give 
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it them, with the more pleasure that Mr. Amos and his staff have 
been unwearied in their exertions to keep things in order and 


| aid the judges. A long delay ensued as far as Messrs. Clayton 
and Shuttleworth’s engine was concerned, during which time a 
new piece of pipe was fitted in place of that which had burst. 
Time was not wholly wasted, however, as after a little delay 
Messrs. Robey and Co.’s fixed vertical 4-horse engine was 
| started, with results embodied in the table which I beg you to 
place at the end of this communication, or in some other place 
convenient to your esteemed printer ; said table, as you will see, 
| deals with but four engines. This is not rs | fault. It is simply 
impossible to supply you by to-morrow night in time for press 
| with the results of to-morrow’s trials, and the elaborate calcula- ' 
| tions which are rendered necessary by the method in which I 
| have dealt with them. It will be seen that I have not only 
given the general particulars, but the duty per pound and per 
| bushel of coal—things never done before, but extremely interest- 
| ing and useful for comparison. Resuming the thread of my dis- 
| course, interrupted by, I trust, not a useless digression, I go on 
| to say that Robey’s fixed engine trials began shortly after 
| lla.m. (I add the a.m., because it is not impossible that we shall 
| work night and day before the week is out), and concluded a 
little after 1 p.m., when the judges went to luncheon. This meal 
lasted a very long time, for Clayton and Shuttleworth’s engine 
did not start fairly on its trial till 4.45 p.m. It ran, actual time, 
three hours six minutes, For the remaining particulars I must 
refer your readers to the table, while I return to Messrs. Robey’s 
engine. I reserve all description of this, as of the other engines, 
for the present. It must suffice to say that it ran steadily and 
well throughout, although it laboured under a di-advantage due 
to the fact that the governors which regulate the throw of the 
eccentric and the point of cut off by wedges, in the way first 
shown at Islington last Christmas by Messrs. Robey, were not 
properly speeded, and kept on opening and shutting in a way, 
and with an effect well understood. The tension of the helital 
spring was wrong, that was all. It will be seen that Messrs. 
Robey’s 4-horse vertical beat Messrs. Turner's 10-horse staticnary 
by 5°3 minutes mechanical time, and in duty by 1,259,439. It 
is doubtful, indeed, if so good a result has ever before been 
obtained from an engine fitted with a vertical boiler. Messrs. 
Robey, in common with some other exhibitors, use Field tubes; 
| but I shall express no opinion as yet as to the merits of the 
| Field system for agricultural work. 


| Shortly after Messrs. Robey’s trial was concluded steam was 





I | got up in Messrs. Riches aud Watts’ vertical 4-horse engine. It 


| commenced its preliminary run, but had not been more than 
| half an hour at work when the brake spindle heated, and a con- 
| siderable delay ensued, while the faulty brake was removed and 
| replaced by another, so great a delay, indeed, that a fair start on 

the trial was not made till 5.15 pm. The engine is without 
| Fieldtubes. The boiler, being of somewhat peculiar construction, 
| I shall explain in due time. The result was on the whole very 

favourable, as no special precautions in a racing sense were taken 

to insure economy of fuel. Thus the stop valve leaked a fair jet 
| of steam into the air the whole time, and the second, or cut off 
| valve spindle, bound and squealed, nevertheless the engine ran 
| two hours nine minutes mechanical time. 

All this while the 10-horse of Messrs. Clayton and Shuttle- 
worth kept on quietly doing its work, the steam escaping from 
the exhaust in almost perfect silence, and in so small a quantity 
that no doubt could be entertained as to the result. That the 
engine would prove eminently economical no one denied, and 
though bets were freely offered that she would not run three 
hours forty minutes mechanical time there were no takers. 
As it was she ran three hours twenty-three and a half minutes 
mechanical time. For further particulars I must refer you to 
the table. 

With regard to this table, it is well to explain that I have 
taken the brake speeds, &c., from the actual data before my eyes, 
in the shape of the brake load and the diameters of the pulleys ; 
but I suspect that my figures will not be found to agree with 
those of the judges, who appear to allow rather large margins in 
a rather indiscriminate way. I have not time nor sufficiently 
ample deta to explain just now precisely what I mean, but I may 
point out that the measured circumference of one of the brake 
belt pulleys is not the circumference used by the judges, nor do 
the loads come out exactly what I make them. ‘hus, Messrs. 
Turner’s fixed engine was loaded, not to 10-horse power, but to 
9°89-horse power nearly. Taking her load as somewhat heavier, 
it comes to 9°91. Much difficulty arises from the fact that the 
scale trams vary in weight, no two being precisely alike, and that 
a disc is immersed in water in the dash pot, for which an allow- 
ance may or may not be made. The difference can only bea 
mere trifle ; but it is well to point out the possibility of its exist- 
ence and the cause. I believe it will be impossible to procure 
avy further data in time for this week’s impression of THE 
Energgr. By next Thursday I hope to have the table, which 
is but begun this week, completed, when I shall send it you for 
publication in a classified form. 
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By TerecrarH, Thursday Evening. 


This morning Marshall's engine was started at 10.46. and was 
stopped at 1.22: running time being two hours and thirty-six 
minutes, and mechanical time two hours and forty-two minutes. 
The total number of revolutions were 12,848. Clayton and 
Shuttleworth’s 4-horse engine started at 10. 0, and stopped at 
2.20 ; running time three hours twenty-five minutes, mechani- 
cal time three hours forty-five minutes. The total number of 
revolutions were 26,397. 

A slight error has been made in the weight of Riches and 
Watts’, which gives true brake speed 119°6 instead of 118°0. 
This does affect duty. True mechanical time—two hours 
seven and a half minutes. No other engines tested yet. 
Reading Ironworks 10-horse power and Ashby and Jeffery’s 
4-horse power to be tested at once. One minute mechanical 
time allowed to Turner for slip of indicator. 





DEATH OF Mason CoaTEes.—We + that we have to announce 
the sudden death of Major Coates, of Pasture House, Northaller- 
ton, and a partner in the firm of Swan, Coates, and Co., Cargo 
Fleet Ironworks, Middlesbrough. ‘The d 1 tl was 





York and Ainsty Hunt, and of the Yorkshire Gentlemen’s Cricket 
Club. He was a magistrate and deputy-lieutenant of the North 
Riding, and major in the North Yorkshire Militia. Up to Sunday 
week he was in his usual health, and was on a visit to Scar- 
borough. He was then taken ill, and died on Thursday morning, 
the 7th.—Iron Trade Review. 


THE ANNUAL MEETING of the Batley (Yorkshire) branch of the 
National Engineers’ Association took place on Saturday at the 
Royal Hotel in the above town, and a seen ber of t 
were present. Mr. John Rediearn presided. Mr. William Winn, 
the secretary, read the report of the year’s ne and stated 
that the operations of the society extended over the whole of 
Lancashire, Yorkshire, and Cheshire. He remarked that it was 
truly alarming to hear of the various accidents that took place 
through the bursting of steam boilers; but there was cause for 
thankfulness in this—that though there were 3000 in the care of 
1050 members of the National Engineers Association, only one 
boiler had exploded. He attributed this to the care exercised by 
the members, and to the knowledge they had acquired of the 
properties of steam and iron. The report was adopted, and aftere 
wards Mr. Harraud, of Heckmondwike, Mr. J. Meson, Mr. F, 
Meson, and other gentlemen addressed the meeting. 


BELGIAN art has suffered avery severe loss. Gustave Simoneau, 
the celebrated painter in water colours, died on Monday. He was 








well known and highly esteemed throughout an extensive circle 
in the North of England. He was a distinguished member of tke 


just sixty years of age. 
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VISIT TO CHATHAM DOCKYARD EXTENSION 
WORKS. 

Two years ago we gave an account of a visit by the Society of 
Engineers to the extensive works which have been designed for 
the extension of Chatham Dockyard by Colonel Clarke, R.E., 
C.B., Admiralty Director of Works, and which are being carried 
out under the superintendence of Colonel Pasley, R.E., assisted 
by Messrs. J. H. W. Neville and E. A. Bernays, civil engineers. 
On, the invitation of Colonel Clarke a visit of a similar character 
was paid to the works on Saturday last. The specially invited 
visitors were the president, council, and the members and 
students of the Institution of Civil Engineers. About 150 of 
these and other tlemen accepted the invitation. The 
visitors left London by the London, Chatham, and Dover 
express train from Victoria station at 10.30 am. Among 
the gentlemen who went by train, or who met the party 
at Chatham, we noticed Mr. C. Vignoles, C.E., F.R.S., president 
of the institution, and Mr. Forrest, secretary; Colonel Wray, 
R.E. ; Colonel Lennox, R.E.; Colonel Parry, R.E.; Captain 
Beaumont, M.P., R.E. ; Captain Easton, R.E.; Messrs. Bernard 
Samuelson, M.P.; Thomas Brassey, jun., M.P., C.E.; Edward 
Woods, C.E. ; G. B. Rennie, C.E. ; J. Coode, CE. ; G. Leather, 
C.E. ; Ed. Easton, C.E.; C. Manby, C.E.; Fred. Bramwell, 
C.E. ; Thomas Aveling, of Rochester ; the Mayor of Rochester, 
the High Constable of Chatham, and many other gentlemen of 
note, professional and official. The visitors were received at 
the dockyard by Captain Chamberlain, R.N., Captain Super- 
intendent. The guidance of the visitors and explanation of the 
works was kindly undertaken by Colonels Clarke and Pasley, 
ably assisted by Messrs. Bernays and Neville. 

While avoiding repetition of the particulars given in the 
article above referred to, it will still be necessary to state briefly 
the site and character of the works. They are being executed 
upon 380 acres of land, purchased by the Admiralty for the pur- 
pose about fourteen years ago. It consists of a tongue of marsh 





land, round which the Medway winds, in much the same way 
as the Thames winds round 
the Isle of Dogs and Bugsby’s 
Marshes. St. Mary’s Creek | 
intersected this piece of land, 
andcut off the northern por- | 
tion, which was called St. 
Mary’s Island. This portion, 
150 acres in extent, was 
bought by the Admiralty for 
£80! It was useless to any 
one else, and would have been 
useless to them unless they 
had incurred the cost, as they 
have done, of embanking it, 
and shutting out the tide, 
which covered it at every 
spring, and Jeft itasalt marsh 
at low water. The embank- 
ment and river wall, entirely 
the work of convicts, have 





been completed, and St. 
Mary’s Island, from “spoil” 
tipped upon it, is now 


levelled well up above high 
water, and ready for the erec- 
tion of such factories, sheds, 
workshops, or other purposes 
as may be required. 

The mains work consist of 
three basins, with continuous 








EXTENSION 


communications, extending from a river entrance opposite | 


Upnor Castle in Chatham Reach, to the entrance from 
the Medway, at the opposite end of the creek at Gilling- 
ham. The basins follow the general line of the creek, 
which, of course, reduces the earthwork to be displaced 
to a minimum, the scour and hollow of the creek being 
taken advantage of as freely as possible. The basins 
are, first, the repairing basin of 21 acres, entered by an 
80ft. opening, to be closed by a caisson from Chatham Reach ; 
second, an intermediate factory basin of 20 acres ; and, third, 
a fitting-out basin of 20 acres, with an opening to the Medway 
at Gillingham. The repairing basin will have on its south side 
four graving docks communicating with it, and the fitting out 
basin willhave at the entrance two locks and a spacious coal store 
for coalivg ships outward bound. There are to be passages 84ft. 
wide between the central factory basin on the one hand, 
and with the repairing basin on the other. There will also be 
continuous regulating water communication between the three 
basins by culverts placed under the water-line. 

We may now report progress as to the state of the works. The 
repairing basin, the two graving docks, Nos. 1 and 2, and the 
entrances to the graving docks Nos. 3 and 4, with the communi- 
cation between the repairing basin and the factory basin, are in 
a very forward state, and will be opened, it is expected, in April 
next. These works are being executed under coutract. The 
basin has been levelled at the bottom, excepting an inconsider- 
able portion round the foot of the walls ; and the walls are com- 
pleted, excepting a short length left open, we presume, for the 
removal of the small proportion of stuff still remaining to be ex- 
cavated. The entrance from the Medway will be completed and 
ready for the caisson in about a fortnight. The fullest opportuni- 
ties were afforded during the inspection of the works, in the exami- 
nation of the actual structures, in illustrations by plans, sections, 
and models for understanding thoroughly their character. The 
graving docks Nos. 1 and 2, now all but complete, are admirable 
examples of masonry of the most massive character. For the 
foundations the stuff was cleared out to the firm bed of gravel, 
which is met with at a depth of from 4éft. to 52ft. below the 
surface throughout the greater part of the creek. On the gravel 
a layer of concrete was laid, upon which the brickwork cushions 
for the granite flooring and lining were next built. The floors 
of the docks and the lower altars are entirely of granite in mas- 
sive blocks. The upper ranges of altars, which are considerably 
deeper than those at the bottom, have breasts of Portland stone 
and copes of granite. These docks are 456ft. long at the copes, and 
416ft. long on the blocks ; they have entrances 80ft. wide, that will 
be worked by caissons. They will have 31ft. 6in. of water over 
the sills at high-water spring tides, and are, as will be seen, capable 
of taking even larger vessels than any of the monster iron- 
clads afloat as yet. The basins will have a common depth of 
33ft. at high-water spring, and 30ft. at neap tides. The stuff 
found at the proper depth in levelling the repairing basin was 
found well fitted for a bottom without puddling, which it was 
feared would be necessary. The interior of the basin is per- 
= in itself, and there is no percolation whatever through 
the walls ; there are, nevertheless, copious streams of water 
crossing it, and in this quarter, as in other parts of the yard, a 
number of powerful pumps, Woodford’s patent, are kept at work 
day and night. The water is su; to be from springs 
and partly from the Medway. It is expected that when the 
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water is admitted te the basins the water that runs in now 
will not do more than cause a mere pulsation. 

Passing from the repairing basin and the two graving docks, 
so nearly completed, we proceed to the factory basin. This 
of the work was originally contracted for, but the contract, if we 
mistake not, has been surrendered, and the whole work, includ- 
ing the building of the basin walls, is being executed by con- 
victs ; and capital work as brick-setters and masons they are 
making. There is almost occasion to complain, indeed, not that 
they are idle or dawdle over their work, but that they are too 
fastidious with it. The faces of the basin walls batter one in 
nine. They are of brickwork upwards to within a little of the 
water-line, from which they are faced with Portland stone, the 
coping throughout being of granite. The granite used is of three 
kinds—Cornish, supplied by Messrs, Freeman Brothers ; Jersey, 
supplied by the Jersey Granite Company; and a proportion 
of French granite, shipped from Brest. There is not much dif- 
ference in quality, or a considerable margin in cost, when freight 
is taken into account. The Jersey granite is hardest, containing 
most quartz. The Portland stone is quarried and dressed by 
convicts at Portland, and all the bricks used in the works are 
made by the convicts at Chatham. There are six of the machines 
of Porter and Co. of Carlisle at the brick works on St. Mary’s 
Island. In past times 20 millions of bricks have been turned out 
in a year, with 84 hours work per day, At the beginning of this | 
year there were 35 millions of bricks in stock, and the produc- 
tion has been reduced, the brick-making convicts having been put | 
to other kinds of labour. The basin walls are in some instances | 
about 40ft. in depth from the foundation to the coping. They | 
are, for the greater part, on gravel, which is overlaid with con- | 
crete, from 18ft. 6in. to 20ft. on the bed ; the wall is carried up _ 
with solid brickwork, of from 10ft. thick at the bottom to | 
8ft. at the top, with alternate pockets of concrete and bands of 
brickwork carried across the whole thickness of the wall; the 
adhesion between the brickwork and the concrete is as complete 
as can be desired. The north wall of the factory basin, entirely 
built by convicts, isa very fine piece of work, as straight along 
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its whole length asa sunbeam. A curious contrast is presented 
between the portion of the wall executed by the convicts and a 
short length, to which it joins up, which was built under con- 
tract. In the case of the one portion the stuff was thrown in 
loose at the back of the wall, in the other it was treated as pud- 
dle hard rammed. The damp exudes rather freely from the one 
portion of wall, while the other is as dry asa biscuit. Ranges 
of crane pits, about 6ft. in diameter, have been provided along 
this wharf, and the bollards, 9ft. long and about 2ft. square, with 
the corners rounded at the upper parts, have been let into the 
counterforts along the entire length of the basin. Much progress 
has been made with the factory basin, but much still remains to 
be done before it will be ready for the water. It is expected 
that it will be completed, or nearly so, by the end of 1871. 
About 600ft. of the north wall of the fitting-out basin has 
been built. From the eastern end of this a dam is being made 
that will be carried round in the Medway to the works in pro- 
gress at Gillingham. This dam is to enclose from the tide the 
area to be operated upon for the formation of the fitting-out 
basin and its locks and river entrance. At Gillingham the 
engineers have had to encounter a very troublesome piece of 
work. A public wharf and ferry had to be appropriated by the 
Admiralty for the fitting-out basin, and for these a double 
wharf and a draw dock are being substituted. No holding could 
be got for the piles, and the engineer had to resort to the expe- 
dient of tipping stuff upon the mud until it was completely 
displaced, and a solid embankment formed under water. The 
difficulties encountered in this quarter have now been overcome. 
The company before the inspection was concluded, was hos- 
pitably entertained by Colonel Clarke at luncheon, laid out in the 
spacious mould-room, which had been cleared for the occasion. A 
large number of charts, plans, drawings, photographs, sections, 
and models, were exhibited in the room. These included Chatham 
and the Medway as at 1698 and 1774; but the most of the 
illustrations referred, as might have been expected—and very 
in ing they were—to the dockyard extension works 
in progress. After luncheon a few appropriate toasts 
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erected in it, but it would be useless to plant or ornament the 
place in any way before the brick-making operations have been 
concluded. By the way, it may be mentioned that the coffins 
in which the poor Frenchmen had been buried were as fresh as 
when they had been put under ground, the nails only being 
gone, the soakings of salt or brackish water having preserved the 
one material, while the other was destroyed. 

There are at present 1377 convicts employed on the works, 
and with them 232 free men as necessary and supplementary to 
employ with them, for raising and keeping up steam, attending 
pumping engines, and other duties, which prison discipline, if 
nothing else, makes it impossible for convicts to perform. The 
contractors have at present 750 men employed on the works. 
The 1377 convicts, and the 232 men who work with them are 
under the direction of the Admiralty officers and their assistants, 
acting in concert, of course, with the governor of the prison and 
his subordinates. Of the 1377 men, 955 are employed in build- 
ing and excavating, 122 in brick-making, 116 on the fitting out 
basin, 89 as carpenters, smiths, and as other artificers in making 
and repairing trucks, tools, and in other work, 43 driving 
horses, used in addition to eight of Aveling of Rochester's con- 
tractors’ locomotives, 25 in miscellaneous light work, 18 in 
making Portland cement, and nine in plate-laying. These occu- 
pations by no means exhaust the crafts acquired by the convicts, 
acquired, too, irrespective of their previous vocations, after three 
months’ training: in that short time an expert handicraftsman 
can be made, as we were informed, of aman who has never been 
aught else than a Chevalier d’ Industrie. 

The larger portion of the visitors returned to town by the 
4.24 express, all, as we believe, having had their admiration ex 
cited alike by the design and execution of the remarkable works 
they had been visiting, and gratified by the polite attention they 
had received at the hands of Colonel Clarke, their entertainer, 
Colenel Pasley, and their assistants, Messrs. Bernays and Neville. 





THE WORKING MEN’S INTERNATIONAL EX- 
HIBITION. 

TuHIs novel and significant exhibition which is to be opened to 
morrow in the Agricultural Hall, Islington, by the Prince of Wales 
was privately visited by her Majesty on Monday morning last; and 
whilst it was gratifying to see the Queen’s interest in this 
display of the varied industries of her people and their 
neighbours, we took advantage of the occasion to gain a little pre- 
liminary knowledge of the gathering. Our sketch must of course 
be extremely general, as the exhibits on Monday were mainly in 
course of arrival, and those actually in the buildings were only 
partially and imperfectly displayed. 

A working men’s exhibition, at any rate on anything like this 
scale, is redolent of novel and advanced ideas, and one is puzzled 
how the capital resources it demands are to be got at. This pro- 
blem, however, seems to have been very satisfactorily solved. 
Many of the smaller exhibits are the property of the producers, 
and are sent in their own names. But beyond these large collec- 
tions, both foreign and English, are exhibited by master manufac- 
turers, but in every case the names of the workmen who designed 
and executed the exhibits are given. 

The area whence the collections are gathered does not at present 
seem so large as one might have expected. The vast majority of 
the articles shown are of course English. Italy, however, holdsa 
very prominent place from the extent and variety of her collec- 
tion, but more especially in the educated taste that shines through 
all her productions; a considerable collection comes from Holland 
and France; Denmark, Austria, ———— Prussia, and Belgium 
are represented; and then, as far as Monday’s evidence went, we 
have exhausted the nationalities that have put in anappearance, or 
claimed space. 

The English section is of course strong in mechanical exhibits, 
many to be shown in motion, extensive ing being in pre- 

aration, to be driven by two of Kinsey’s well-known and useful 3- 
couse powertank engines. Here we saw very ingenious boot making 
apparatus by C. Spruce, Bray and Neilson, J. W. Ellis, and 
aim ; needle-making machines by Hayes and Crossley ; a series 
of sewing machines and their accessories, by the workmen of 
Taylor’s Sewing Machine Company; a portable bench forge by 
G. Downing ; an ingenious sash making machine by John Ren- 
wick ; iron model of combined circular saw by F. Gower ; numer- 
ous specimens of fine ye ironwork, quite rivalling the fer- 
tility of adaptation and delicacy of finish long thought peculiar 
to medieval days ; a fine mahogany sideboard, by the Co-operative 
Cabinet Manufacturing Company, Hackney-road ; decorated 
screens ; pianos with highly carved cases; statuary from works 
of classic pretension, to those of broad grotesque ; carving in vast 
variety for architect lesiastical, d tic and personal 
uses, from the size of a castle-gate to that of a (cherrystone, 
and by men of all callings—labourers, gardeners, joiners, hair- 
dressers, &c.; furniture with decorations of every hue, includi 
a beautiful and sumptuous chair, designed by Mr. Lucraft, 0} 
political celebrity. Reading Brothers exhibit fine specimens of 
silver and electro work, and Mappin and Webb, plate and cutlery. 
Then there is cooking apparatus, beautiful glass from Birming- 
ham, fine China and enamels from Worcester; an ingenious 

by a letter-carrier, which he christens the “‘ Early 
riser’s friend,” that rings a bell, fires a pistol, lights a 
lamp, and boils a cup of coffee; there is turning in 
every variety in wood and metal, a vast collection of in- 
genious models, besides a wilderness of things we cannot even 
name, from which, however, stands out prominently a fine reflect- 
ing telescope, designed and manufactured by Mr. T. W. Bush, a 
ie and grocer living in one of the most humble parts of Not- 
tingham. The instrument has specula of about 13in. in diameter, 
the casting, grinding, and polishing of which were done by the 
maker, who also m: le has stood severe 








e his own tools. The who! 
tests as to accuracy and practical usefulness, and the instrument 
attracted the particular attention of her Majesty. 

The Italian collection is very large and varied. Its most pro- 
minent feature is cabinet work in costly marbles and mosaics, from 
Rome and Florence, with fine speci of majolica and porcelai 
ware, inlaid woods from Milan, marble work from Pisa, baskets 








were given and —— to in short, pleasant, congra- 
tulatory speeches. inspection was again resumed, 
the first part of the works visited being a portion | 
of the factory basin wall where the convicts were laying the first | 
bed of concrete for the foundation. The mixture—the propor- | 
tion 1 in 8—is made 2a a travelling stage, which runs upon | 
rails spiked to longitudi ings fixed beyond the perpendi- | 
cular of the two sides of the wall at its base, or greatest thick- 
ness. The cement and gravel are completely incorporated by 
being repeatedly turned over in their dry state. The mixture is 
then drenched, not by throwing on water in bulk from a pail, 
but by a watering-can fitted with a rose. It is then thoroughly 
mixed, and the workmen below having cleared the stuff down to 
the gravel, the concrete is pitched down to the bottom, and 
levelled to be ready for the brickwork. Some of the visitors 
afterwards mounted an improvised train of mud trucks, and per- 
formed the journey along the remaining portion of St. 
Mary’s Creek to Gillingham, to inspect the works there ; 
while others visited the extensive brickfields, and the 
burial place adjacent, in which the fourteen hundred 
French prisoners of war, whose remains were disturbed 
in the progress of the works, have been re-interred. The 
little cemetery is to 


made by the women of Isochia, Tuscan straw work of the most ex- 
traordi fi , statues, , cutlery, domestic machines, 
ironmongery, terra cotta architectural work, ecclesiastical mo- 
saics, carving, jewelry, musical instruments, and a host of subsi- 
articles, with a large collection of oil paintings. A 

From Holland are philosophical instruments, engraving, 
bookbinding, manufactures from the schools for sons of workmen 
at Amsterdam, with cases of manufacture of hats, &c. 

A large organ has been erected at the end of the building, wit. 
@ very capacious orchestra. Statuary and pain’ are distri 





ets are con- 


buted in ——— rofusion. Refreshment 
structing, decorations of all kinds are springing up'; the great hall 
will evidently furnish a most striking ble 


an agreeal 
lounge for the idler, and a more important and varied study for 
those who are more seriouslyinterested in the fortunes of industry 
and the well-being of the working world. 





Sour KENSINGTON MuEsvM.— Visitors during the week ending 
July 9th, 1870. On Monday, er 
10 am. to 10 rn. Museum, 13,073; 


leries, 2448. OG» Wednesday, Thursday, and Friday (admission 

6d.), from 10 a.m. till 6 Museum, 2680 ; ick and 

other galleries, 234. a, 8,440. Average of week 
opening 


in former years, 14,152. 


be planted, and a monument is to be 9,604,487. 
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VISIT OF ENGLISH ENGINEERS TO BELGIUM 
AND ITS COAL AND IRON DISTRICTS. 
(From our Special Correspondent.) 

I LAST week gave youa brief description of our journey up to the 
time of reaching Mons, one of the principal towns of the Belgian 
Black Country. This clean little town contrasts favourably with 
those in the coal and iron districts of England. Next door to the 
hotel in which we stayed there is the Museum, and in its front is 
a very useful mechanical clock ; in fact, it is the best idea for a 


public clock I have seen, for it only shows the exact time, so that | 


it is next to impossible to make a mistake in reading it. The hour 
ie a fixture, and the minutes revolve ona wheel above. At the 
time of striking the past hour disappears and the next one fills its 


place, and the sixty minutes has just past the centre, the No. 1 | 


moving gradually on to supply its place, and so on up to 60 again, 
till the hour is finished, the time reading as in our railway time- 


tables. Having arrived at the coal and iron districts, I will give a | 


short geological description of this, comparatively speaking, newly 
developed coal-field. Belgium, although one of the smallest of Euro- 
pean states, is one of the richest in mineral wealth, and especially in 
coal. Thesuperficial area of the coal-field is but small, and yet nearly 
14,000 tons per square mile, are raised annually; but this is not 


surprising when the contorted state of the coal measures is con- ; 


sidered, the seams in many instances being vertical, so that we 
estimated it, from the plans and sections in one colliery visited, 
that one acre was yielding as much as nine would, had the 
measures lain horizontally; and taking the whole coal-field 
through I have no doubt but that the area of the coal seams indi- 
vidually is double that of the surface, The seams of coal are also 
very numerous. The real base of the coal measures is the slate 
series—a portion of Silurian group of rocks. The granite rocks 
do certainly make their appearance, but in so few instances 
that they are scarcely worth considering. The country may 
classed as having two great divisions. The southern portion is an 
immense double basin of slate rocks filled in with the coal mea- 
sures, and the older secondary rocks, and forms the mineral dis- 
tricts of Belgium. In the northern division the slate slopes away 
covered by the cretaceous (the upper groupof the secondary rocks) 
and the tertiary beds. The slate is used for building and roofing. 
In some places it contains magnetic iron ore, plumbago, and also 
veins of quartz. Other minerals, such as copper pyrites, mala- 
chite, manganese, and iron ore in a state of proto and peroxide, 
are found in the slate. Through the whole of the double basin 
there is a lining of Devonian rocks, containing a good limestone, 
in which measure is large quantities of unionite or brown iron 
ore, which produces a oak quality of iron. It is mostly towards 
the southern portion of the basin where this is found, and where 
the Devonian rocks are the fullest, nearly to the exclusion of the 
coal, which only exists in two small patches. Galena 
and zine are extensively mined near Aix-la-Chapelle. 
The northern portion of the basin is an extensive valley, 
reaching from Mons to Liége, and watered by the river 
Meuse. This is in fact the coal-field, and is 100 miles in 
length by from six to nine in width. There are said to be more 
than 150 seams of coal ranging from three inches to four feet in 
thickness, and upwards of 120 of them are workable. The coal 
may be divided into four series of beds, the upper portion of 
which contains nearly forty-seven seams, and are called Flénu 
—a coal burning with a large flame and giving off much gas; 
these are found only in the Mons district. The next group are 
coals (Houilles grasses), which burn with great rapidity ; there are 
thirty-one seams, and they occupy the lands about Liege. The 
third part of twenty-one beds of is a coal of very good quality, 
yielding very little ash, and contains only a small portion of sul- 
phur ; it is greatly used in the ironworks. The last portion of 
the series, or lower coals, known as maigre or terrule, contains over 
thirty seams, and is principally used as a house coal. The new 
red sandstone, of which there is a large development in Germany, 
is scarcely present in Belgium. To the east and west the coal mea- 
sures dip under the chalk of the cretaceous group (secondary rocks), 
and emerge again eastward at Aix la Chapelle, and in the West- 
phalian coal-field, and westward in the coal outcrop near Boulogne. 
The coal measures of Belgium are mostly contorted,, as I before 
mentioned, and, represented in a section, give a zig-zag strata much 
resembling streaked or forked lightning. I have sent you the copy 
of a section taken of the coal-field at Trien-Kasin by the Govern- 
ment surveyors, which will fully illustrate the zig-zag strata. The 
main centres of the coal-field are Mons, Charleroi, Namur, and 
Liége. They have here the deepest pits in the world, the average 
depth of those our party visited being over 500 yards. There is 
one at Vivers Rénnis (which we should have descended had it not 
been standing), 1137 yards, but it is nota straight shaft to the 
bottom, for after being sunk in the ordinary way for 600 yards, the 
other part was made by means of hand winds fixed at different 
depths, the hole not being a continuous one, there being a number 
of them made, as it were, in steps. 

At Mons we were met by the Government inspector for the dis- 
trict, M. Laguesse, who escorted us to the Belgian Coal Company's 
Charbonnage de l’Agrappe. Arrived at the village at which the 
above company’s collieries are situated, we were amongst coal pits 
before we were aware of it. Being used to the English coal-fields 
we expected, on approaching the mines here, to see large pit 
frames surmounted with pulleys; but this we did not do until 
we were ushered into what appeared to bea large factory. Here, 
enclosed in a massive building, were the moulding engines, pumping 
engine, fan, and pit frame, all under the one roof. Thisisa first-class 
arrangement, for the work can go on with the greatest comfort to 
the operatives in wet weather; there are also no confined win- 
dows or holes for the engineman to look through ; his work is all 
perfectly open before him, so that without any exertion he can 
see what he is doing. The place where the coal is landed is a 
first floor, so that railway trucks come up close to the pit’s mouth, 
and the coal or rubbish, whichever it may be, is tipped into them 
from above, and taken clear away. The surface plant at the pits, 
visited by our party, was a very good one, and consisted of two 
horizontal direct-acting engines coupled together, with the niche 
rings and brake between the cranks, a very strong pit frame, and 
a direct acting pumping engine. The winding engines are very 
light, and must be made of the best possible material, and well- 
fitted to do the work required to be done. The niche rings 
are about 21ft. diameter, of cast iron lined with wood curbs and 
horns. The ropes are of hemp, about Qin. wide; the cages 
attached to them have two decks, and each carry four wrought 
iron tubs. The two cages work on one shaft, the one ascending 
while the other is descending, so as to constitute a balance.. The 
other shaft is used for pumping, the cylinder of the pumpi 
engine being fixed directly over it, so that the lifts are attach 
to the piston rod. This is a small apparatus, the lifts being only 
20 centimetres=7'8742in. diameter ; they have one where the 
water is more troublesome with 60 centimetres =23'6226in. lifts. 
The brick linings to the shafts are 14in., or 14 brick thick. The 
coal seams now being worked at this pit are very bituminous, 
and all nearly go to fine black in getting; but this after being 
washed is converted in ovens or furnaces (of which there are a great 
number here) into a first-class coke. I have sent you a sketch 
of six of these ovens working into one stack. The tops of the 
ovens are level with the floor on to which the coal is ed, 80 
that it isrunin the tubs, and Spend into them through the 
square holes shown between the rails on the plan. When it is 
burnt sufficiently the round cast iron doors shown in the elevation, 
and kept in their places by means of cement, are lifted by means 
of the windlass which travels above them the coke is then forced 
out into the brick troughs in front of each round door by means 
of a steam ram—not shown—which is inserted through an aper- 
ture in the back of the oven. The coke is covered over in the 
troughs with dust, and left to cool, after which it is loaded into 
trucks and taken away. The ovens at this place had only one 
large stack to serve for six, but at other places we visited there 
was a small stack to each oven, 


| After our party had made a thorough survey of the surface, 
| fifteen of us prepared to descend the pit. To do this we were told 

we must take off all our own clothes, and substitute for them 
| those worn by the colliers. We who had been used to go down 
the moderately clean pits in England at first objected, thinking 
we should only have a little water to trouble us in the pit, which 
would not harm our tourist’s dresses ; but we were overruled by 
the manager, who informed us that it was rather dirty, and, as I 
shall presently show, we had good reason to congratulate ourselves 
on having taken his advice. We completed our toilet in a pit- 
man’s cottage, and when we again appeared in the open air were 
surrounded by scores of male and female operatives of all ages, 
who fairly screamed with delight at the comical figure: we pre- 
sented. It was decidedly amusing, for there were tall men with 
trowsers coming little lower than their knees, and others who were 
stout wearing those that would not meet by abouta foot. After 
being furnished with safety lamps, we fixed ourselves in the two 
| cages and were gradually lowered down the pit. a depth of over 
| 500 yards, to where they were working the Chauffonnoire seam. 
| Arrived at the bottom, we ’got into the tubs, and were drawn by 

horses to the workings, a distance of several hundred yards. 
| Towards the end of our journey, those of us in the first tubs were 
| were rather summarily objected by some obstruction across 
the rails, which threw the tubs over, compelling us to do the rest 
on foot; and for my own part, although it was ancle-deep in 
water, I thought it preferable to being cramped up in the small 
tubs. At the part of the pit visited the seam was nearly ver- 
tical, there being but a slight inclination. It is worked by a 
system of long work. Levels are driven through the coal at dif- 
ferent heights, about 20 yards apart. We travelled to the end of 
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engineers in England) made of white canvas or hurden. On their 
heads they wear a thick leather deer-stalker hat to protect them 
from falling pieces of roof. They seem strong and healthy, and 
from hard work are nearly as muscular as the men. They are 
evidently happy ,for they go into the cages and descend to workin the 
dark depths, taeda and singingwith as much unconcern as pos- 
sible. We thought it very degenerating to see females brought up 
in this way, and made strict inquiries, not only here but elsewhere, 
from disinterested persons, as to their mora] characters ; we were 
informed that as a rule they contrast very favourably with those 
of females engaged in factories or agricultural pursuits. Afterwe 
had thoroughly examined the pit we ascended to the surface, 
hardly looking so clean as when we went down, for we were not 
only wet but dirty, having had, in some parts of the pit, to crawl 
thoough almost solid heaps of small coal. We had a rough wash 
and changed our clothes again the cottage. The following parti- 
culars were gleaned from M. Felicien Shaurex, the underground 
manager. The depth of the pit shafts were 530 yards, 
and the diameter 14ft. 3in. he number of operatives 
employed is 700. They work night and day, the day turn com- 
mencing at 3 a.m., and finishing at 3 p.m.; the night turn being 
from 3 p.m. to 3 a.m. Ten hours are worked, the other two 
being spent in having meals, and ascending and descending the 
shaft. They do not work on the charter system here as in Eng- 
land, but each person is paid so much per day directly from the 
masters, through the managers. The men earn 2s. 10d., the 
women 2s, ld., and the children over twelve years of age 1s. 3d. 
per day. The men find their own tools, and the masters 
find the timber. For gate wees the men get about 7s. 
per yard. There are twenty horses employed in this 
pit; the farthest extremity 
AoB of the workings is about 
six hundred yards as yet; 
they intend driving out much 
farther. They have explored 
fifteen seams worth getting, 
the thickest of them being 
about 4ft. 6in. The Chauf- 
onnoire seam is about 3ft. 
thick. Beer is not allowed in 
the pit. 

We left this colliery in the 
evening, having spent nearly 
the whole day examining it, 
and walked through the vil- 
lage to the railway station, 
going back to our hotel at 
Mons. The above village is 
composed of colliers’ cottages 
and afew shops. There is no 
upstairs to any of the cot- 
tages, which contained little 
furniture, but all seemed very 
clean ; the people were all 
neat and clean, and a quan- 
tity of them were engaged 
in various sports in the 
streets. 

M. Laguesse, the Govern- 
ment inspector, spent a short 
time with us at our hotel in 
the evening. The Govern- 
ment inspectors in every in- 
stance showed us the greatest 
courtesy, and spared no 
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one of these levels and climbed up into the workings, so as to be 
able to see how the work was done. The top of the level is first 
strongly covered with timber trees, ge at right angles with the 
strata, so that they were nearly parallel with the floor of the level. 
The coal is worked out from the top of the trees, and sent through 
them, in wooden shoots, into the tubs which are run on rails 
directly underneath. The coal is worked out in this way up to 
the next level ; as the men ascend the goll or rubbish comes down 
and makes a footing for them, and the troughs are raised to keep 
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above it, so as to form a way for the coal to descend to the tubs 
inthe level below. The coal is easily got, for, after being loosened 
top and bottom, it rolls down by its own gary, through the 
“I 
t 


troughs. It is very soft, and goes to small or slack; but, as 


before stated, it is very bituminous. was 2 grea 


t 
surprise to find women and girls engaged in the pit loading and 
bringing coal to the pit bottom. We were informed that there were 
about 100 engaged at this pit: they dress in the same clothes as 
the men, viz., a suit of overalls (similar to those worn by working 








trouble to render our visit 
to each of their departments 
interesting. The proprietors 
informed us that they worked 
exceedingly well, together, 
they idered the i pect 

as one of themselves, and 
were always glad to see him; this they had heard was not the 
case in England. 


7—Pt. Defoncement. 
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NOTES FROM PARIS. 
(From our own Correspondent.) 
METROPOLITAN RaILwAy.—FR&gNCH IRON TRADE. 

A PLAN for a metropolitan railway, connecting all the central 
quarters of the city with the termini of the main railways, is under 
consideration. The concession is given provisionally to a company 
which is prepared to execute the line without any grant of money. 
The only question that retards the realisation of this project is 
between the adoption of an wrian or a subterranean line ; it is 
feared that the former would produce a disagreeable effect at the 
crossings of the streets, while the underground system would in- 
terfere greatly with the whole system of sewers, water, and gas- 
pipes. The opinion seems to be that the use of Bessemer steel in 
the construction of light arches of considerable span will decide 
the question in favour of the wrian system. In connection with 
this line for the rapid and economical transport of passengers the 
Administration proposes to add lines for the special service of the 
central market ; but this latter project is not decided upon, the 
great difticulty being to create in the centre of Paris a sufficiently 
large station to receive all the goods that come to market daily, 
and which, as it is, crowd ali the railway termini. At the time of 
the construction of the great central market provision was made 
beneath it for such a terminus, but we presume that the site is 
now found to be insufficient for the purpose. 

The time for closing the credits opened under the old system of 
temporary importation of iron expired on the 9th instant. 

The great French constructors, such as Cail and Co., Gouin, 
Joret, and the Society of Fives-Lille, have renewed their orders for 
Belgian plate. 

ere is a certain amount of activity in the Paris iron trade, 
but principally from builders for private account, most on old 
orders, and which take a considerable quantity of cast and wrought 
iron. There are no demands whatever on account of the municipal 
authorities, all, or nearly all, the public buildings being ata stand- 
still. Prices remain nearly stationary, merchant iron, first class, 
and floor iron, are quoted at 210f. to 215f. 

In the Haute Marne business is not quite so good as it was; 
there is scarcely any demand at all for merchant iron. Ten days 
since almost every article was in demand except puddled iron from 
coke pig ; castings and many other items have fallen off ; the chief 
demand seems to be for machine iron, iron for nail making, and 
wire ; and while other quotations remain unchanged, these have 
risen from If. to 2f. the 100 kilogrammes. 

In the Moselle raw iron for refining is quoted at 72f. to 74f., 
according to the works, the markets, and the date of delivery. 
The cast iron trade generally is in good condition. Wrought iron, 
algo, is in good demand, but more particularly s iron. Mer- 
chant iron in less favour; many old orders are being finished up, 
but few new ones coming in. In the Nord the forges are prett 
busy, but orders are not abundant; prices are well maintain) 
The one great complaint is the growing dearness of labour, which 
is said to have augmented during the last year by 15 per cent, 





WE (Glasgow Herald) und nd that the important appoint- 
ment of Chief Riginost of her Majesty’s Kidderpore Dockyard, 
and Surveyor of Marine Machinery for the Port of Calcutta, has 
been a on Mr. Josiah M re, oo pope a at te 
cate of proficiency in engineering science from the Unive 
Glasgow, and formerly in the employment of Messrs, Robert 
Napier and Sons. 


ere eae 








THE ENGINEER. 





Joty 15, 1870. 





RAILWAY MATTERS. 


THE Lancashire and Yorkshire Railway Company is about to 
proceed with the erection of a new station at Barnsley. 

TuHE Danish Government Railway Administration invite tenders 
for the supply of eight light passenger locomotive engines. 

An American paper states that a railroad conductor in Maine 
has been onthe road twenty years, has travelled 700,000 miles, 
and has never met with an accident. 

THE contract for the first fifty-six miles of the Australian North- 
Eastern Railway has been definitely closed for the sum of £305,500. 
The contractors are Messrs. O'Grady, Leggatt, and Nounan. 

Ir appears that the Brighton Railway Company this half-year 
have expended an additional amount of £23,700 on account of the 
New-Cross accident, and that but for this circumstance they would 
have been enabled within a sum of £1900 to pay the interest on 
the whole of their preference stocks. 


It is encouraging to find that continental men are not absorbing 
all the railway engineering work of this country, The Great 
Eastern Railway Company have just sent to Messrs. Beyer, Pea- 
cock, and Uo., of the Gorton Foundry, Manchester, an order for 
twenty goods engines. It is stated that the contract price is 
£2250 per engine. 

TRACK-LAYING on the Portland and Ogdensburg United States 
Railroad has begun on the Portland end of the line. Cars will run 
to the foot of the chain of lakes at Standish, nearly twenty miles 
out, early in August, and the upper valley of the Saco, in the 
region of Conway, fifty miles out, may possibly be opened to 
traffic all in this year. 

On Tuesday evening an inquest was held at the Sessions House, 
Westminster, on the t of Mr. Moudsley, aged 56, formerly a 
stationmaster on the South-Western Railway. Some time a 
deceased jumped from a train while in motion, and rocel il 
injuries which seemed to affect his mind. On Saturday afternoon 
deceased shot himself in the head with a pistol. A verdict of 
temporary insanity was recorded. 


Ir is expected that the first section of the Ryedale Railway 
between the Malton and Thirsk line and Helmsley will be com- 
pleted and opened for passenger traffic Girly in 1871. The directors 
of the North-Eastern Railway yeve hot yet been able to open the 
York and Doncaster section (via Selby), although traffic was to have 
been commenced July 1. Some bridge work is still incomplete, 
but it is expected that the line will be in full working onkur in 
August. 

THE earnings of the Pacific Railroad in January were: Central 
Pacific division, 331,568 dols.; Union Pacific division, 528,529 
dols. ; total, B60, OE dols. In February the receipts were : Central 
Pacific division, 313,325 dols.; Union Pacific division, 500,139 
dols. ; total, 813,466 dols.; andin March : Central Pacific division, 
383,799 dols. ; Union Pacific divi-ion, 539.238 dols. ; total, 923,037 
dols. The aggregate ae for the whole three months of the 
entire line were ‘thus 2,596,598 dols. There are no complete re- 
turns available subsequent to March 31. 


As a train was proceeding from Dunkirk to Audwick the two 
guards were engaged in examining tickets, passing, asis thecustom 
on continental lites, from carriage to carriage along an external 
footboard. A goods train passing on the opposite line, the two 
men were swept away by a package which projected beyond the 
wagon on which it was placed. é trains were stopped, and 
search was made for the guards, who were found lying on the 
railway, one but little hurt, and the other seriously, but not 
fatally, injured. . 

THE railway from Vire to Granville, inthe Channel Islands, was 
opened with all possible pomp and ceremony on Sunday, 3rd inst. 
The new line will facilitate direct communication between Paris 
and the Channel Islands. The little Channel Island line from St. 
Helier to St. Aubin’s, three and a-half miles long, is expected to 
be opened next August. The general contractors, Messrs. Picker- 
ing, are building a sea-wall all round the bay to protect the rail- 
way. This wall will shut out the sea view. The powers that be 
in Jersey have incurred the wrath of the local press by voting a 
considerable sum of money to be contributed by the States to- 
wards the construction of this obnoxious wall, which isin some 
places more than 6ft. above the road. 


COLONEL HUTCHINSON’S investigation of the circumstances of the 
terrible railway collision at St. Nicholas Junction, Carlisle, occu- 
pied twelve hours, and was not concluded until a late hour on 
Tuesday night. The driver, fireman, and guards of the mail train, 
and the guard of the goods train, were examined at great length, 
but the fireman who drove the goods train on the night of the col- 
lision declined to give evidence at present by advice of his soli- 
citor, Mr. Joseph Bendle. At night Colonel Hutchinson made an 
inspection of the signals as they were on the night of the collision. 
It has already been stated in the Times that the lamp of the 
“*distance” signal was not lighted on the night of the accident. In 
order to show what difference it would have made if it had been 
duly illuminated, Colonel Hutchinson had it lighted. The 
lamp, which has been repaired since the accident, showed 
a bright clear light that made a material improvement 
of the system of signals. Among the débris has been 
found a purse containing a third-class railway ticket from Edin- 
burgh to London, with a tradesman’s bill for the purse itself, and 
for a cardcase which had been purchased in Edinburgh. An officer 
of the City Police has been sent to Edinburgh to make further 
inquiry into the matter. The fifth of the passengers killed in the 
railway accident at St. Nicholas was identified on Wednesday 
night. Dr. Hollingworth, residing at Rathfriland, in the count: 
of Down, Ireland, arrived to-day at Carlisle from Greenock, 
proceeded to the dead-house at the cemetery. The receipt for a 
registered letter found among the rubbish had led to ( 
communicated with. After viewing the body, scvompeniay by Mr 
Page, surgeon, he at once pronounced it to be that of Mrs. 
Taite, a widow, aged twenty-six, afriend of his. The portrait in 
a locket was a likeness of himself. ' 


THERE now seems some probability of the unfortunate proposed 
Hales Owen branch railway being constructed. When the work 
has been completed the network of railways which connects 
Birmingham with the surrounding locality will have been so ex- 
tended as to take in a district of considerable importance to the 
commercial welfare of the Midland metropolis. The line is to con- 
nect King’s Norton on the Midland Railway with Hales Owen, a 
distance of six miles, and was authorised in 1865 and 1866. In the 
autumn of the first year negotiations were entered into with the 
contractor, but it was found that further land was wanted to ac- 
commodate persons on the line of the railway. One gentle- 

an, Mr. Crampton, who was sinking for coal at Wassal 

yrove, entered into terms with the company to extend the 
line to his pits if his search was successful ; and in 1 the 
company obtained from Parliament power to take their line to the 
spot where Mr, Frampton wanted them to go. For that purpose 
they had to pass through some very valuighiio pregerty belonging to 
the New British Iron Company. Since that time the railway 
company had undergone a series of misfortunes. In consequence 
of commercial failures the contractor failed, and Mr. Frampton 
did not find coal where he had anticipated. Matters therefore re- 
mained in abeyance ; but the people in the neighbourhood think 
the construction of the line so nece that they have come for- 
ward and found the money for the makin of the works, and a 
rovisional contiact for their construction has been entered into. 
e company have now gone to Parliament for an extension of the 
time for the purchase of land, and for permission to abandon that 
— of the line which would have gone through the ene of 
jhe New British Iron Company to Mr. Frampton’s pits. ‘The bill 
came before a select committee of the House of Commons last 
week and was passed. 5 


NOTES AND MEMORANDA. 


In some localities large quantities of beer yeast are run off in 
sewers and wasted. It contains from 7 to 11 per cent. of nitrogen. 
M. Bernier mixes about 100 kilogrammes of the yeast with about 
30 kilogrammes of quicklime and 10 of gypsum, and thus obtains 
a manure which may be used instead of guano. 

Some time ago Piazzi Smyth went on a scientific expedition to 
Teneriffe, and on his return published a series of very interestin; 
papers. In consequence of the favourable report made by him 0 
the fitness of such high situations for astronomical and meteoro- 
logical purposes, the Russian Government have resolved to 
establish an observatory on Mount Ararat. 

M. Depray has discovered that hot solutions of salts of mercury 
will disolve the iodide, brothide, and chloride of silver, which salts 
will crystallise out beautifully on the cooling of the solution. 
Large and beautiful crystals were thus obtained. He dlso re- 
marked that the crystals of chloride of silver were not acted upon 
by light, and explained thé phénomenor on the principle that they 
probably contain traces of mértury. : 

THE Scientific American is informed by M. Widemann, who is 
connected with the works of the New York Oxygen Gas Company, 
that the use of oxygen in renewing and increasing the flow of oil 
in petroleum wells has been so successful that a regular trade has 
Fs gr up in oxygen gas for this purpose. Thegas is injected into 
the wells through tabes, and mingling with the hydrocarbon 
vapours, forms an explosive mixture which, when ignited, com- 
pletely opens seams which have become clogged, and thus removes 
the flow. 

TEessiz bu Moray has discovered a new blue pigment, the chief 
novelty of which consists in its containing tungsten. It is prepared 
by dissolving in water ten parts Of tungstate of soda, eight of 
chloride of tin, six of ferro-cyahide of potassium, and one of 
perchloride of iron. The mixture is well stirred and the pasty 
sediment separated by filtration and dried in shallow dishes, The 

igment much resembles Prussian blue, but resists the action of 
ight far better. It is sold at the same price as the best quality of 
Prussian blue. 

ARMAND GAUTIER communicated a paper to the Société Chimique 
of Paris ‘* On the first Isolation of Chloroform.” The discovery 
of chloroform is »ttributed to Bt iran, Liebig, and the A.werican 
Guthrie, about 1830, but Gautier shows sa ily that Serullas 
had if in his hands in 1824, six years previously, without recognis- 
ing its true nature, he having actually obtained chloroform by the 
action of perchloride 6f phosphorus on iodoform, which latter 
body he had then just discoveréd. Serullas thought the product 
was iodoform deprived of a portion of its iodine, and called it pro- 
tohydriodide of carbon. utlerow afterwards concluded it was 
iodide of méthyletie; but Gautier now finds that it was nothing 
more or less thah ehiotdlbrin: 

EXPERIMENTS have been made in the laboratory of the Univer- 
sity of Munich to determine the extent to which the power of 
illuminating gas is affectéd’ by temperature, whilst that of air, 
which supplied oxygen for combustion, was not changed. The 
illuminating power of the gas at ot deg. Fah. being accounted 
100 as the standard, it was found that when the gas was reduced 
in temperature, by applying cooling mixtures to the tube throuzh 





which it passed to 32 deg., its average illuminating power was 
| 80 deg.; and on reducing its temperature to 4 deg. Fah. its 
| illuminating power was, in some cases, 33, or about one-third of 
| its power at the standard. On the other hand, by raising the 
temperature of the gas to 212 deg. Fah., its illuminating power 
was found ‘to be 104, and on increasing its temperature to deg. 
Fah. the illuminating power was found to be 118. 


Ir is not an easy thing to join the stiff, smooth surfaces of 
parchment paper on to other paper, or on to wood, pasteboard, 
&e. The paste does not seem to hold, and on this account this 
paper has not been so generally used in bookbinding and for 

| similar purposes. ‘The difficulty can be overcome in a very simple 
way. The surface of the parchment must first be moistened with 
| alcohol or brandy and then pressed while still moist upon the 
glue or paste. When two pieces of parchment are to be joined 
both must be moistened in this way. It is said that the paper 
will sooner tear than separate where it has been thus fastened 
together. Another way is to puta thin piece of paper between 
the surfaces of parchment and apply the paste. This forms a 
firm joint, and can with difficulty be separated. Glue and flour 
paste are best adapted for uniting surfaces of parchment. Gum- 
arabic does not answer. 


THE instrument which was employed in the ‘‘ Porcupine” ex- 
‘ar cong for the collection of samples of water either from the 

ttom or from any intermediate stratum was simply a strong 
cylindrical vessel of brass, furnished at the top and bottom with 
a conical valve opening upwards, and holding about 60oz. of 
water. While this bottle is descending through the water with 
the sounding apparatus the valves readily yield to the upward 
pressure, and a continuous current streams through it; but as 
soof as the descent is checked, either by the arrival of the ap- 
ap at the bottom, or by a stop put on the line from above, 
he valves fall into their places, and thus énclose the water that 
may fill the bottle at the nt he expansion of this water 
and of its dissolved gases, as the bottle is brought to the surface, 
causes a pressure from within, which lifts the uppér valve so as 
to permit the escape of any part of the contents of the bottle that 
may be in excess of its capacity. 

For more than two years, at intervals, the Rey Canon Green- 
well, of Durham, beeh engaged in the investigation of the 


| 





nature of a large group of circular pits, situate near the town of 
andon, in the sity of the Ouke. The pits ha oral to be 

the shafts (in ye é Gilling-in materials have settled) of exten- 

sive underground flint e8 ; the shafts are upwards of i 


publ and prorat about twenty-five fot apart The’ a 
shalts ear ave isfully e ¢ 
Sra pES hmogoer SP plan cans BIL ated fee 





é working of whi hi 

ter the flint been removed from the bottom gall 
driven in all directions, being mostly about three feet in height in 
the chalk above the flint, and varying from three to seven feet in 
width. The flint was worked upon the bottom and under the sides 
as much as possible. The galleries ran one into another, and ex- 
tended also from shaft to shaft. The laborious work of sinking 
the shafts, excavating the pletion, and getting up the flint, had 
been done by picks made of the antler of the red deer, of a larger 
ore than now lives in Scofland. These picks were made from 
about sixteen inches to eighteen inches of the main horn and the 
brow tine, and upwards of eighty, independently of fragments, were 
found in the workings, in ali stages of wear. The burr ends of the 
horns had alsé been used as hammers. Throughout the workin, 
only one stone hammer was found, and that of basalt. The marks 
made by it could be fitted on the sides of the chalk walls, and pick 
marks were abundant everywhere. One bone pin and a bone 
instrument bruised at the ends were also found. The extensive 
mining operations could not haye been carried on in the dark, and 
it is believed that several small pieces of chalk containing cups, one 
of which was placed on a ledge of projecting chalk, were lamps used 
by the ancient miners. In one gallery two picks were found at the 
end, lying point to point, as if used by a left-handed and a right- 
handed man, and Jaid down at the end of a day’s work. The roof 
of this gallery had fallen in, and the débris had never been removed 





till recently, when the tools of the ancient workmen were found 
as left, 3000 years ago, Si ly, no pottery was found. 





MISCELLANEA. 

A New method of bronzing porcelain has been invented by Mr. 
Béttger. 

Actorp1NG to Dr. Cayley, the gold-fiells of Khotan are prac- 
tically inexhaustible, and gold is obtained from them without any 
great labour or difficulty. 

Wetcu’s patent preservative and anti-fouling 
bottoms of iron slips, after lengthened and severe trial by the 
Admiralty, are pronounced successful. 

A RECENT account of some American mines says that the deepest 
excavation in the United States is the copper mine of Minnesota, 
near Lake Superior. It is 1300ft. deep. 

THE reed cane abounds in Virginia and the Southern States of 
America. A company at Norfolk are converting the filres of this 
cane into paper and, it is said, are succeeding much better than 
with wood. 

THe Royal Academy of Arts has now resolved to institute a 
system of pricfica] teaching in architectural art, under the name 
at the Are itectural Schoo! which will conse juently be, for the 
future, one of the regular departments of instruction. 

M. pagout, engineer of Ponts et Chaussées, has produced a cheap 
and ilfgenious wivdification of the equatorial sun-dial, which he 
calls a watch-regulator. The little instrument has been presented 
to the Paris Academy of Sciences, and is much approved 

It is intended to restore the large and handsome church of 
Gorleston, Suffolk, well known to antiquari«ns, particularly as 
containing a very fine and early monumental brass of a knight. The 
roof of the church is to be made open from within by removing 
the ceiling from the aisles. The screen is to be taken away. 

It is stated, by way of comparing the outlay by France and 
England in the purchase of pictures during the last year, that the 
former country expended on the twenty-four sections of the Louvre 
not more than 100,000f., while the latter, for the National Gallery 
alone, laid out 209,725f. It is also noted that in England the 
prices of the several acquisitions are stated ; not so in France 

THE coal trade of the northern district is very brisk for 
the season, but the annual holidays begin to be held this 
week, 86 that a general cessation of business will be the rule for 


at least ten days to come. A general agitation, however, pervades 
the Country, the colliérs everywhere holding meetings for an 
advance OF wages. 

Mr. MacnavGut, chairman of the Boiler Insurance and Steam 


Power Company (Lithited), Manchester, in his evidence before the 
Select Committee of the House of Commons, said he was of opinion 
that if there weré a general and proper system of inspection of 
boilers there would only be about one-fourth of the explosions 
which now occtr. e suggested the appointment by the G.vern- 
ment of agents to attend inquests on boiler accidents, to sift the 
evidence, and to prosecute in the event of a verdict of man- 
slaughter being réturned. 

WorKMEN are at present busily engaged in repairing a fracture 
which has been distdvered in a portion of the High-level Bridge at 
Newcastle. The fracture is in one of the massive metal beams 
which carry thé bridge over the roadway adjoining the Gateshead 
station, and has ne noubt been caused by some one or other of the 
heavy goods or minefal trains which so frequently pass along the 
bridge. For the present the bridge is being supported by timber 
pillars, but it is intended to take out the beams, which are of 
cast iron, and replace them with others of wrought iron. 

Tue construction of the new line between Grassendale Park 
(where it joins the Liverpool and Garston line) and Manchester 
is in an advanced state. The heaviest part of the line is that 

rtion of it where it crosses the Sankey Canal near Warrington 

y a lofty viaduct. The associated companies are anxious to have 

their independent line between Liverpool and Manchester com- 
pleted and opened with the least possible delay, as they are now 
paying the London and North-Western Company an anuual toll 
of £50,000 for running over twenty-four miles of that company’s 
system between Garston and Manchester via Warrington. 


Mr Moore, the inspector of mines, reports there is a progressive 
improvement in the ventilation of collieries in the eastern district 
of Scotland, more particularly about Hamiltonand Wishaw, where 
the extensive application of the Newcastle system of leaving large 
pillars requires more air. Larger ventilating furnaces and lar 
air-ways are now to be found, and underground managers «nd over- 
men (who are better paid than they used to be) are becoming 
more alive to the importance of large air-ways and good stoppings, 
and also to the principles of ventilation. Ventilating fans, driven 
by steam power, have not as yet been introduced into the district. 






Some of the French papers publish (says the Pall Mall @ 
the most wonderful stories of the performances of a couple of 
mitrailleuses near Paris. According to this »ccount 300 wretched 
horses, bought from the knackers, were placed at 2600 metres 
(about a mile and a half) off, and in less than three minutes not a 


horse was alive! The next day another trial took place, this time 
with 500 horses, and in less than a minute and a-h«lf they were 
all destroyed. This story looks uncommonly as if it had been 
fabricated in order that the Prussians might read and tremb! 
The range alone is quite unheard of, mitrailleuses being generally 
supposed to have little or no effect beyond 1000 yards. 

Ow Saturday Sir John Thwaites and about twenty members of 
the Metropolitan Board of Works, with Mr. Keats, the consulting 
chemist of the board, paid an official visit to the Leamington 
Sewage Works, for the purposeof inspectingthe ** A. B.C.” system 
of treating town sewage. Messrs. Sillar, in rep!y to a ques- 
tion from Sir John Thwaites, on behalf of the Native Guano 
Company, stated that they should be happy to allow an experienced 
chemist to have the supervision of the works for a tixed period, so 
as to thoroughly test the system on behalf of the board. Sir John 
intimated that in all probability this offer to subject the syster 
and works to an independent and rigorous test would be accepted 
by the board at an early date. 

Tue anthracite coal-fields of Pennsylvania, comprised in six 
counties, underlie 470 square miles of mountain and valley, and, 
so far as yet discovered, contain the only anthracite deposits of 
the Continent. More than £8,000,000 have been absorbed in mining 
capital, and about the same sum in canals, and £14,000,000 in rail- 
roads, constructed almost solely as 4 means for transportation for 
coal. In the whole anthracite region there are about two hundred 
firms and incorporated companies, which have sent into the mar- 
ket during the past year about 16,000,000 tons of coal. Of the 
market productivun nearly 6,000,000 tons were sent by the three 
great companies—Delaware, Lackawanna, and Western; Dela- 
waye and Hudson, and the Pennsylvania Coal Company. 

THE harbour of St. Heliers is still in the same state as in 1866, 
or perhaps a little worse, for the natural process of silting up has 
been going on since then. At present the neap tides are return- 
ing, the harbour being nearly dry at low water. The Southamp- 
ton mail steamer takes up the mails and passengers in the roads ; 












ie, 


the charge for boats is 6d. per passenger, or 1s. with luggage, in 
addition to the fare. The mail boat sails for Southampton at 6.45 
a.m, évery day Fie: 4 (July 8) it is low water about that time. 


Next week, in spring tides, it will be low water about noon, when 
the mail packet will be due from Guernsey and Southampton. 
Taking the spring and neap tides together, I observe that in every 
week there are two or three days when small boats are necessary, 
either to embark or to disembark; or, in other words, if the packet 
starts at low water neaps, she must load in the roads; if she arrives 
at low water springs she must unload in the roads. Lights and 
beacons are much wanted on the dangers that surround this coast. 
There is a very dangerous reef oyster rock exactly in the fairway 
from Guernsey to St. Heliers. It is covered at high water. There 
. th beacon on it but a little stick, scarcely visible from the pier- 
e 
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The Electric and International Telegraph Company were the 
first to bring into actual commercial operation the former idea, 
namely, tuat of propelling small vehicles through long small 
tubes by exhausting the air at one end, and allowing the atmo- 


’ ‘ | tubes from the central station in Telegraph-street, and, by 
CAMROUX’S STONE CRUSHER. | means of a vacuum, brought messages in carriers through the 


WE give above an illustration of a machine lately patented by | tubes in both directions. Next, Mr. C. F. Varley, laid 
Messrs. Camroux and Co., for crushing stone, &c., which we have down longer pipes, and not only drew messages to the central 


seen at work on the premises of the manufacturers, Messrs. 
Gardner and Mackintosh, engineers, New Cross. 

To say that this machine is new in its design would be 
as our readers are already very familar with “* stone-breakers ” 
all shapes through the medium of our columns, in which we have 
from time to time illustrated every one that has been patented. 
The inventors claim as improvements, First, that 
its action is continuous, and will deliver the 
material to be crushed as fast as it can be fed ; 
Secondly, its lightness of construction renders 
its removal an easy job, and if mounted on wheels 
asmall pony will draw it with ease, but their 
greatest recommendation is its simplicity 
and consequent freedom from liability to in- 
jury. We do not, however, see that, prac- 
tically, it can be more continuous in its action 
than the others, and we are not sure that it 
is more simple in construction. The two pinions 
shown on the fly-wheel shaft gear gives motion 
to the two spur wheels on separate shafts, driving 
the conical discs, which latter are set face to face, 
revolving in the same direction at the same or 
different speeds as may be required, and these 
discs can be set to proms: the mineral to any given 
fineness, by screws fixed at the ends of the shafts. 
In the course of the trial plain and also fluted 
discs were used, and the ease with which the 
change was effected showed that the most un- 
skilled man could in a day be made to work the 
machine. We were informed by Mr. Camroux 
that he proposed using stone discs when on par- 
ticular work. 

The material crushed at the trial was Aberdeen 
granite for road metalling, and if some of the 
London vestries would only break their stuff 
half as well the roads would bind much better 
than they now do. There every stone was 
passed through the hopper head, and the crush- 
ing was excellent. pte a hard French stone of the 
quartz family underwent the process, with success, and the 
crushing of emery was in some cases equal, if not superior, to 
a stamper. 





PNEUMATIC AIDS TO STATE TELEGRAPHY. 


Asa great many telegraphic offices are clustered not very far 
apart in the centre of the city of London, for many years past 
the messages between these stations have not been Loouied 
by wire, but have been sent whirling under the streets in pneu- 
matic tubes, to and from the central office in Telegraph-street. 
This pneumatic apparatus is still at work with the greatest suc- 
cess, thousands of messages being sent through the tubes weekly 
without let or hindrance, Mr. F. I. Scudamore having favoured 
us with facilities for thoroughly examining the working, we are 
enabled to give a very complete description of this interesting 
method of transmitting letters with rapidity. 

Like all other inventions which have reached a high state of 
perfection, this method of sending messages at high velocities 
through tubes has passed through several stages. In the first 
place, Mr. Latimer Clark, laid down one or two short 








station by means of a vacuum, but blew messages at great speed 


opens the glass door at the end of the pneumatic pipe and lets 
itself fall out. By means of another system of valves the mere 
pressure of a button shuts up the pipe, and starts another car- 
rier on its outward journey. Lastly, Mr. C. W. Siemens, 
has introduced pneumatic “circuits,” wherein carriers having a 
vacuum in front, and compressed air behind, are driven with 
great velocity through the tubes; several carriers may be 
traversing a tube at the same time, and any one of them may 
be taken out by an intermediate receiving station, without 
interrupting the passage of other carriers destined for other 
stations. 

The idea of propelling vessels through tubes by means of 
atmospheric pressure can be traced to the last century. Early 
in the present century, and in the neighbourhood of Brighton, a 
pneumatic tube was constructed through which carriages were 
propelled by exhausting the air at one end. The atmospheric 
railways which were put in actual operation between London 
and Croydon, Exeter and Newton, and Dublin and Kingston, 
differed from those previously mentioned, inasmuch as a piston 
was drawn through a small highly exhausted tube, and this 
piston dragged the trains after and above it. In the former 
cases the carriages went through the tube. 


absurd, | 0 the out-stations by compressed air. He also invented some 
of | Very clever valves, so that the force of th2 blow against the end 
of the pipe given by each carrier on arrival was utilised, and 
made to work air-pistons in such a way that the carrier actually 








sphere to propel these carriages or hollow pistons. Very many 
difficulties were encountered in bringing this into regular and 
successful operation. 

The unsuccessful attempts which had been made to convey 
compressed air a long distance through pipes to blow blast fur- 
naces, had left in the minds of many engineers 
the impression that it was impossible to propel 
compressed air at a high velocity, while the 
air would rush rapidly into the semi-exhausted 
tube. In the first pneumatic apparatus con- 
structed about seventeen years ago for the 
Electric and International Telegraph Company, 
under the supervision of Mr. Josiah L. Clark, 
return tubes were laid to carry the vacuum 
from the chambers in the engine room at 
Telegraph-street to the offices in Cornhill, in 
Lothbury, and in Mincing-lane. The pipes be- 
tween the two former offices worked well, but 
the distance to Mincing-lane being greater, the 
friction of the air through one mile and one- 
third of leaden pipes was so great that the mes- 
sages couid only be sent in one direction, namely, 
from Mincing-lane to Telegraph-street, two-thirds 
of a mile. 

The next step towards perfecting this method 
of sending messages, was made by Mr. C. F. 
Varley, after his appointment as engineer- 
in-chief to the electric and International Tele- 
graph Company. He was satisfied that it was 
possible to propel compressed air at high velo- 
cities through small tubes to a considerable dis- 
tance ; so a pneumatic pipe was laid to connect 
the two principal telegraph offices in Glasgow, 
j about a quarter of a mile apart. The apparatus 
which he constructed proved that compressed air may be 
used with advantage in pneumatic pipes, as well as semi- 
exhausted air, and that the rate of transmission is more 
rapid with the former than with the latter, because, in 
the case of a tube 500 yards in length, a period of six or seVn 
seconds elapses after turning on the vacuum at the one end and 
its arrival at the other ; consequently, that the piston or carrier 
starts seven seconds late. With the compressed air the first 
rush into the pipe, during which the air in the pipe is being 
compressed, starts the piston off not only instantly, but with 
immense velocity. More than this, the utmost power which a 
vacuum can bring to bear to propel the piston is the atmo- 
spheric pressure of fifteen pounds to the square inch, while there 
is no limit to the pressure of condensed air. In actual practice 
about eight pounds pressure was obtained with the vacuum, and 
sixteen or twenty with the compressed air. ‘ 

The apparatus which we are about to describe has been 
adopted for many years on all the pneumatic tubes in London, 
Liverpool, and Manchester. 

Prior to its introduction it was a very common thing for the 
pistons to stick in the pipes, and for the messages to he thrown 
out of the carriers, serious delays and inconveniences arising 
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therefrom. The carrier consisted of a hollow gutta-percha 
cylinder, Fig. 1, containing the message; this cylinder was 
closed with the gutta-percha cap D. Outside the cylinder were 
two elastic collars B, B, to make the carrier fit the tube. The 
cap D covered in the m and it was found in practice 
that this cap was apt to be blown out when the carrier rushed 
into the exhausted pipe. Holes were bored into the cap to let 





the air escape, but, notwithstanding this device, the caps were 
frequently blown out, the carrier arrived without the message, 
and the next piston sent to bring the cap fre- 
quently jammed it in the pipe. Water had then 
to be sent after the missing carriers to lubricate 
the pipe, and, by its momentum, to wash out the 
obstruction. The collars B, B, were frequently so 
much worn as to allow the gutta-percha to come 
into contact with the pipe; the friction of the 
gutta-percha, travelling at the rate of forty or fifty 
miles an hour against the pipe, melted it, and 
coated the inside of the pipe with a sticky com- 
pound prejudicial to the passage of the carriers. 
Another of the early difficulties was that the force 
with which the pistons struck the india-rubber 
buffers at the further end of the tube often 
smashed the head of the carrier. These difficul- 
ties were overcome, after very much experimental 
trouble, by covering the entire carrier with com- 
mon hair felt, a fabric which is proved by experi- 
ence to be admirably adapted for this particular 

urpose. The cap was entirely done away with, 


FIG,I0. 


distant end. The valve P reduced its period to three seconds. 
As the carrier occupies fifty seconds in performing the journey 
of two-thirds of a mile, the loss of twenty-five seconds formerly 
greatly diminished the carrying capacity of the tube. 

When it is desired to sehd, instead of to receive a message, 
the attendant pushes the carrier with his finger into the pipe 
beyond the slide valve N ; he then touches for a second the 
knob F;. This opens a connection between the compressed air 





cylinder in the basement ofthe building and the cylinder M. 


point and commencing a fresh stroke, the exhausted air pump 
added its force to that of the steam, and started the fiy- 
wheel with great violence; the motion in consequence was 
exceedingly irregular. When Mr. Varley added the compressing 
pump to this engine he placed it at right angles to the other, 
and thereby much more nearly equalised the action of the 
engine ; so much was this the case, that although the engine 
was doing double duty, the steam had only to be increased 
from thirty-four to thirty-nine pounds pressure to make up 
the difference. In order to relieve the engine as 
much as ible, a mercurial valve was construc- 
ted, which, as soon as the pressure in the com- 
pressed air cylinder has reached the desired 
amount, opens the valve and lets the air escape. 
This valve is shown in Fig. 5, where A is the 
large compressed air reservoir. B isa pipe leading 
from the compressing pump to the reservoir A ; 
the valve C prevents the air from rushing back 
into the tube B. The conical valve D is held 
down by the weight E, which weight is hung 
; inside the iron box H. The iron-pipe I con- 
nects H with the iron vessel K, and L is a pipe 
connecting A with K ; between K and E there is 
a difference of height amounting to about 20in. 
On the air being pumped through B into C, 
as soon as A has a pressure equal to 20in. of 
mercury, the mercury from K is forced into H, 
floating the iron weight E, and opening the valve 
D, consequently the labour of compression is taken 





and a broad elastic band, doubled in the form of 
a U, held the message in the carrier, which was 
made longer. The end of the carrier was made 
thicker, to bear the force of the blow at the end of the tube | 
better. Since these carriers were introduced, and the new valves 
put into operation six or seven years ago, we believe that there | 


has never been a stoppage in the tubes. 





RECEIVING CYLINDERS AND END ELEVATION.—(SIEMENS’ ARRANGEMENT.) 


The first operation is to close the slide-valve N, and as soon as | 
the piston has done this it passes beyond the pipe X, and com- 

pressed air now enters the cylinder H, ; the piston in H, is | 
blown down, and held in that position by the detent T,. This | 





off the engine, which then runs faster, and thereby 
causes its governor to reduce the expenditure of 
steam. 

When this apparatus was first constructed the chamber A was 
connected with a large leaden cistern 20ft. above it, and was 
joined thereto by means of a bent pipe 12in. in diameter, 
but similar in all respects to K, I, and H. The reservoir A was 


We turn now to the apparatus, employed and invented for the | opens the valve in K, which eonnects the compressed air cylinder | 6ft. in diameter and 18ft.in length; it was filled with water, 


the most part by Mr. Varley, to start and receive 


the carriers. | in the basement with the chamber! ; the compressed air then | and the water was blown up into the leaden cistern above, in order 


Fig. 2 is an end view, Fig. 3 a plan, and Fig. 4 a front view, | enters the tube L, driving the message before it through the | to increase the quantity of power stored up, space being limited. 


copied from drawings furnished by the manufacturer of the 
apparatus, Mr. F. G. Underhay, 
of Clerkenwell. The same letters 
apply to the same parts in each. 
A is the box for receiving the 
messages frum the distant sta- 
tion by means of exhaustion, 
and B is the lid which closes this 
box. It is lined with vulcanised 
india-rubber to make the joint 
air-tight. C is a cylinder con- 
taining a piston for closing the 
lid B of the box A. In this lid 
B there is a pane of stout plate 
glass, to enable the engineer to 
observe the working of the valve. 
It should be here observed that 
the vacuum and the compressed 
air are made to work the diffe- 
rent parts of the apparatus by 
touching one or other of the 
three buttons F,, F2, F3. 

At the end of the bexA a 
small chamber D is screwed on, 
in which chamber the valve E 
works ; E is also a hollow cylin- 
der of vulcanised india-rubber, 
placed so as to receive the blow 
from the carrier, which scme- 
times arrives with a speed of 
fifty miles an hour. H,, Hoe, 
are cylinders in which there 
are pistons; through these 
pistons pass two steel rods, 
which open valves in the air- 
chamber I. J is a tube liin. 
in diameter, ted with a 
large iron cylinder in the base- 
ment of the building, exhausted 
by a steam engine. K isa pipe 
like J, running down to the 
cylinder containing compressed 
air. L is a tube connecting the 
chamber I with the pneumatic 
tube, for exhaustion or compres- 
sion as the case may be. A 
grating of copper, not shown in 
the engravings, is found to be 
necessary to keep dirt away 
from the valvesin I. The cylin- 
der M works by means of a 
piston the slide valve N, for 
closing the pipe when sending a 
message by compressed air. O 
is another cylinder for cutting 
off the vacuum or com 
air when they have done their 
duty. The valve P is opened 
whenever the cylinder O is ex- 
hausted, and by the admission 
of air destroys the vacuum ; Q is 
a similar valve inside, to prevent 
the escape of compressed air. 
R is a jointed lever, which 
draws out the rod § to di 
the detents T, and T.. 

The method of working is as 
follows :—When it is desired to 
receive a message from the 
distant end by exhaustion the 
operator down the button F, ; this opens the small valve 
Vi, and immediately the cylinders C and H are exhausted. The 
piston in C closes the door B, and the piston in H opens the 
communication with the exhausted cylinder, the chamber I, 
the pipe L, and so exhrusts the tic tube U. The de- 
tent T, keeps open the valve on J. The vacuum soon acts at 
the distant end, the carrier flies along the pipes under the streets, 
forced along by the pressure of the atmosphere behind it, until 
it dashes into the box A. It here strikes the india-rubber cy- 
linder E, which opens the valve in D ; this valve is kept open by 








means of the spring catch W until the lid B falls, The opening | p' 


of the valve E has connected the box D with the cylinder 0 ; its 
piston is instantly drawn back, the detent T, is discharged, cut- 
ing off the vacuum ; the valve P is then opened, air rushes into I, 

the lid B falls. In the case of the pipe from Telegraph- 
street to Mincing-lane, it was found that a period of twenty-five 
seconds was lost before the vacuum was destroyed from the 


pneumatic tube U. The message on arriving at the distant sta- 








Au amusing incident occurred when this arrangement was first put 
in operation. The engine driver 
seems to have been very anxious 
to be the first to put the new 
——- to work, so when 
the necessary quantity of water 
had been run tn A, a before 
the mercury valve was properly 
adjusted, he commenced pump- 
ing in the compressed air, con- 
trary to orders. After about an 
atmosphere and a-half of pres- 
sure was accumulated, the air 
was driven through into the 
cistern above, where it threw 
up a column of water 30ft. or 
40ft. high, to the serious alarm 
of the gentlemen in the secre- 
tary’s aud accountant’s offices, 
who thought thatthe boiler had 
burst. A great quantity of 
water came down upon the sky- 
light, smashing it in, and drench- 
ing the engine driver. He was 
then instructed to fill the cis- 
tern and to summon Mr. Varley 
to adjust the mercurial valve. 
A sluice valve in the tube J 
connecting A with the cistern 
was closed, until the mercurial 
valve K, I, H, should be ad- 
justed; the weight E had been 
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FIGS, 3 anpj 4, VARLEY’S PNEUMATIC VALVES AND RECEIVING BOXES; 


tion strikes a valve, and the notice is telegraphed by wire that 
the message has been received. The operator then touches the 
button F,, which opens the connection between the vacuum 
chamber in the basement, the cylinder M, and the cylinder O. 
The result is that the slide-valve N is drawn open, the cylinder 
O discharges the detents, and the connection between the air 
chambers is instantly cut off, when all is again ready to receive 
or send another message, as the case may be. 

The engine in the engine room was originally constructed 
for producing only a vacuum. The steam cylinder and the com- 
ressed air pump were placed on a horizontal bed, and a small 
fly-wheel was attached to get over the dead points, as well as to 
drive a lathe for cutting the Morse paper used in the printing 
tel ic operations. The action of this engine was very un- 
pleasant, because at the moment when the steam by expansion 
was losing all power, the vacuum cylinder was bringing its 








maximum of stress upon the engine. On turning the dead 


removed, and a cork inserted, 
fifty pounds of mercury having 
previously been poured into K. 
Again he commenced pumping 
without having summoned the 
engineer, and the result was 
that the cork blew out of H, 
and he was bathed a second 
time, but in this instance it was 
a shower bath of mercury, which 
made him very ill. After this 
he waited until the valve was 
adjusted before risking any more 
hydro-mercurial douches. 

As already stated, the latest 
improvements in the construc- 
tion of apparatus for the convey- 
ance of messages through pneu- 
matic tubes have been made 
by Messrs. Siemens Brothers, 
who, in January last fitted up 
the appliances hereinafter de- 
scribed at the central office in 
Telegraph-street. By this plan 
carriers are not sent backwards 
and forwards through a single 
pipe, but a circuit is made, 
through which the carriers 
always travel in one direction 
only, and if they be not stopped 
by the attendant at the receiving 
station, they fly back to the 
terminal station whence they 
started. The advantage of this 
plan is that several carriers, 
each one some little distance 

- behind its predecessor, can be 
traversing the pipe at the same 
time, and, by means of a vacuum in front and compressed air be- 
hind, they travel with higher velocity than would otherwise be the 
case. Another feature of this plan is that the same air or gas can he 
continually used in the pipes, and this being the case hydrogen 
gas may be substituted for common air with advantage. The 
velocity of the transmission of the carriers diminishes with the 
square of the length of the pipe, and the denser the air the 
slower it goes. Hence, on very long circuits it is an advantage to 
be able to use hydrogen gas, which, says Mr. Siemens, is four 
times quicker than air at the same pressure, hydrogen being 
four times lighter. In short circuits the moisture in the air is 
not found to cause inconvenience, but in long circuits, such as Mr. 
Siemens has laid down under the streets of Berlin, it is found 
that the of water condenses inside the pipes ; in such 
cases it is useful to be able to dry a certain quantity of air and 
vo use it over and over again. 
According to Mr. Siemens’ plans, several stations may be 
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placed on one circuit ; therefore the attendant at each station 
must have the power of taking out his carrier the instant it 
arrives, without interfering with the circuit, or stopping other 
carriers which may be traversing the tube elsewhere. He knows 
which is his carrier, either by its being timed to arrive at a par- 
ticular minute, or by being warn-d by a telegraphic signal 4 
the sending station, The principle of construction of the 
apparatus whereby he is enabled to take out his carrier is shown 
in Fig. 12, but full details are given further on. In this cut 
D Dis the main tube, and the arrows show the direction in 
which the carriers traverse it. A, B, are two short lengths of 
tube, each of the same internal diameter as the main tube; and 
as both these short lengths are mounted on a swivel §oint, either 
of them may be instantly made to form part of the main tube, 
simply by a single pull from the hand of the attendant. These 
two tubes slide in a perfectly air-tight: manner between the two 
plates E E and F F. When A is thus placed in the main tube 
it stops the carrier, but it will be noticed that there is a small 
hole through the plate which causes the stoppage, which permits 
the gradual escape of the air in front of the carrier, so that the 
air forms a natural cushion, and stops the travelling piston more 
gently than would otherwise be the case. Directly the carrier 
is thus stopped the attendant swings the tube B (containing a 
carrier to be sent on) into the place occupied y Fn in the cut, 
and the pneumatic circuit is complete. Thus, taking out one 
carrier and putting in another is only the work of an instant. 
While A is in the position necessary to stop a carrier the current 
of air in the circuit rushes through the “by-pass” H. 
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MessaGe CARRIER. 


At the present time a pueumatic tube, on the principle just 
described, is being worked between Telegraph-streetand the General 
Post-office, the latter being practically an intermediate station 
for if the attendant there neglect to stop his carrier, it is back 
again at Telegraph-street ina little more than a minute. The 
adoption of the circular current principle increases the carrying 
capacity of the tube to some extent, but not much; because in 
order to draw a fair comparison between this system and its pre- 
decessor, the same length of street piping, that is to say, two 
tubes must be accorded to the latter, and the assumption granted 
that one tube is to be used fur sending only, and the other for 
reeeiving. The present reversals of the air-current are necessary 
only to save the expense of a second street pipe. 




















TO CISTERN 


MERCURIAL VALVE. 


The tube already fitted up from Telegraph-street to the 
General Post-office is to be extended to the branch office at | 
Temple-bar ; then, if it be found to work well, it will be further 
extended to the Houses of Parliament. Thus one central station, 
aud one engine may work a number of loop lines branching 
from that centre, and on this principle letters may be very 
rapidly trausmitted. Mr. Siemens has proposed to the Post- 
office authorities the adoption of a “ Town Pneumatic Delivery,” 
guaranteeing a delivery of express letters within half an hour, 
or a little more, at a cost of, say, fourpence each, A large place 
like London would require two central stations, each central 
station having many circuits. Each of the out-stations would 
have a parcel despatched to it every five minutes from the central 
station, so that carriers would be received and takev out accord- 
ing to time of arrival, which is a simpler plan than sending them 
at irregulir intervals, and telegraphing by wire to the receiver 
which carrier to stop. At present a carrier takes two minutes 
to go from Telegraph-street to the Post-office, the tube, being 
worked by vacuum only, and not by compressed gir until the 
apparatus for supplying this tube with compressed air is com- 
pleted. 
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PneUmatic STREET-cIRCUIT. 


When iron tubes for pneumatic purposes are first put to work 
the carriers have to take two or three days to polish them inside. 
When the tube was first laid to the Post-office the carriers 
brought fragments of solder and other metallic matter back with 


by friction against the sides of the pipe. “ In two or three days 
the pipes settle down to steady work. 
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ArR-CHAMBER CoNNECTIONS. 


The Syaterh of pneumatic tubes is so arranged as to have no 
terminal points, but to form one or more closed pneumatic cir- 
cuits, constructed by preference of light wrought iron tubes of 
small diameter fixed together by socket joints communicating at 
one point (a central station) with an air pump, which causes the 
air to travel round and round in the circuit continually in the 
same direction ; so that, on introducing a piston or cylindrical 
carriage containing the dispatches into the tube at. such pump- 
ing station, it would, if not intercepted at any intermediate 
point, be caused to travel right round the circuit, and thus 
eventually arrive at the pumping station again. At interme- 
diate points in the pneumatic circuit thus established are situated 
the stations to or from which dispatches are to be conveyed 
from or to the central or pumping station. Thus, for instance, 
at Fig. 6, in the accompanying engravings, is shown a 
diagram of three such closed circuits A, B, C, all communicating 
with the central punuping station D, the pump at which causes 
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RecetvinG APPARATUS. 


the air to travel continually round in each circuit in the direction 
of the arrows. Upon the circuit A are established three inter- 
mediate stations 1, 2, 3 ; on the circuit B are four such stations, 
and on the circuit C are seyen stations. The cylinders, bags, or 
carriers, containing the letters, dispatches, or other light oljects to 
be forwarded, are introduced into the circuits at the central 
station D, and are carried forward in the same in the direction 
of the arrows by the circulating air, If the carrier introduced 
at D into the circuit C is destiued for station 1, it is there inter- 
cepted in its course and removed from the circuit. If, on the 
other hand, it is intended for station 7, it is allowed to pass all 
the intermediate stations, and is only intercepted at that point, 
If, on the other hand, a carrier is to be conveyed from the 
station 1 to, the central pation D. it is also caused, on being in- 
troduced into the circuit a! that point, to travel all round the 
circuit in, the direction of the arrows, passing all the intermediate 
stations 2 to 7, until it arrives at D. Carriers containing the 
dispatches and other articles may conveniently be forwarded 
at certain fixed intervals of time from each of the intermediate 
stations upon one circuit to the central station, where they are 
sorted and dispatched to the local stations upon the same or 
other circuits for which they are intended. us a dispatch or 
letter dropped into the receiving box of station 2, circuit A, and 
intended for station 4, on circuit C, would proceed, in the first 
lace, to the central station, where it would be placed with other 
Tetters or small parcels into the carrier inteaded for station 4 
on circuit C, Upon its arrival at such station the contents of 
the carrier would be handed to the employés to be conveyed to 
their destination ; also, if required, carriers may be forwarded 
from one intermediate station to another on the same circuit by 
being introduced into the circuit at the one station and inter- 
cepted at the other. 
igs. 8 to 11 in the accompanying engravings, show the 
arrangement ot perspus preferred for use at the different 
stations for receiving ,the dispatches or other objects. ing 
along the tube into the station, and also for transmitting the 
same from the station into the circuit. Fig. 8 shows a front 
elevation of the apparatus; Fig. 9 shows a plan; Fig. 10 shows a 
transverse section : and Fig. ll hows a longitudinal section. 

A? A® is the circuit pipe in which the air is made to circu- 
late in the direction of the arrow, Fig. 11, and of which the 
portion A* is removable, being made to fit accurately with planed 
end flanges a against the planed surfaces of the framing B, to 
which the sockets C C* of the parts A A? of the circuit tube are 
secured. 

The part A’ is carried by a rocking frame D turning upon the 
tie-rod E of the framing B at bottom, which frame D also carries 
the receiving tube or chamber F for receiving the cylinders, 
bags, or carriers containing the dispatches from the circuit. 
This tube is of exactly the same size as the tube A?, and is con- 
veniently formed with its flanges fin one piece with the flanges 
of the latter, so as in like manner to fit accurately between the 
surfaces of the framing B. This tube F is open at the end next 
to the part A of the circuit tube from which the dispatches 
enter, and is closed at the other end, with the exception of a 
small aperture f*, From this arrangement it will be seen that 
when the frame D is moved over into the position indicated in 
dotted lines in Fig. 10, so as to bring the tube A! in a line with 
the circuit A A*, any carriers conveying dispatches, &c., will 
pass uninterruptedly in the direction of the arrow from A 
through A’ to A* on their way to some other station, but when 
the framing is moved over into the position shown in full lines 
in Fig. 10, so as to bring the receiving tube F in a line with the 





them, and the coverings of the carriers were at first rasped away 
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circuit, the carriers will pass from A into the tube F, and will 





be retained there, the speed at which the carrier enters the tube 
being gradually absorbed by the carrier being made to force out 
the air contained behind it in the tube through the small hole f* 
into the tube A*. As by this interposition of the receiving 
tube in the line of the circuit the circulation of the air in the 
latter would be intercepted, this is prevented by the application 
of a by-pass G, connecting the socket C of the tube at A with 
the socket C* of the tube at A*, and lateral openings CC, 
C? C?, are formed in the tubes inside the sockets, through which, 
when the receiving tube is in position, the current of air enters 
the by-pass at A and passes again into the circuit at A®, as indi- 
cated by the arrows. A throttle valve H is provided in the by- 

3, having an external weighted lever, to which, when the frame 

is moved over so as to bring the receiving tube into position, 
is thrown over by a tappet I carried by the frame so as to open the 
valve and allow the air to. circulate through the by-pass ; 
but when the tube A’ is moved into position a second tappet 
I? throws the valve H over so as to close the by-pass. 

A receptacle containing dispatches, &c., having been received 
into the tube F, the frame D is thrown over into the dotted 
beet Fig. 10, thus bringing the hole f' at the closed end of 
the tube F opposite a sliding rod K carried in a guide L, so that 
by sliding this rod forward . means of the handle K* it enters 
the tube and pushes out the receptacle contained therein. The 
tube F may be provided with a lateral cover with a glass pane 
in it for observing whether the carrier has entered the tube, and 
to facilitate the removal of same should it stick in the tube. 

If at the time that a carrier was received into the station 
dispatches had also to be transmitted from the station into the 
circuit, the carrier containing them was previously placed in 
the tube A’, so that as, by throwing over of the frame, this was 
brought in a line with the circuit, the current of air passing 
through the latter at once conveyed the receptacle out of A? into 
A*, and thence to its destination. 

In order to prevent leakage of air from between the surfaces 
in contact with the flanges a, /, and of the framing B, circular 
grooves b b are formed in the latter. 

The motion of the rocking frame D is confined by the tie- 
rods E? E? of the framing B against which it rests when in the 
extreme positions. 

At the central station communicating with the several circuits 
these latter are all worked by one and the same pumping engine, 
as indicated at Fig. 7, where the receiving ends A* A® of 
the circuits are all in communication with the suction or 
vacuum chamber M* of the pump M, while the dispatching ends 
A’ A? are in communication with the delivery or pressure 
chamber M? of the pump. At such central station there are 
provided two of the before described apparatus on each circuit, 
one at X on the dispatching end for forwarding the carriers to 
their destinations, and one at Y on the delivery end E for receiv- 
ing the carriers forwarded from the intermediate stations. 

The pumping engine may be of any suitable known construc- 
tion, either of the reciprocating or of the rotary or fan descrip- 
tion. If required in large towns, &c., any intermediate sta'ion 
on a circuit may be made to constitute a central station in con- 
nection with one or more branch circuits. 

When the pneumatic circuit is of considerable extent, and the 
tube is of small diameter, the speed of transit of the pistons may 
he considerably increased by the emplcyment of hydrogen or 
light carburetted hydrogen gas in the tube, in place of atmo- 
spheric air, which gas might be supplied contiuually at the 
pumping station to make up for losses through leakage, and to 
prevent such leakage the maximum pressure in the tube may be 
made never to exceed tha’ of the external atmusphere, which 
may also be preferable even when atmospheric air is used. In 
introducing fresh air or gases into the tube to make up for 
leakage, such air or gases are by preference first made to pass 
through a drying chamber containing dry lime or other sub- 
stances that will take up the moisture from the air or gas before 
it enters the tube. 

As a number of the cylinders or carriers may require to be 
continually dispatched from the central station to the interme- 
diate stations on the circuit, information is conveyed to the 

icular station for which a certain carrier is destined, by 
means either of an electric telegraph signal, which is given at the 
central station at the time when the carriage is introduced ; and 
by gpusing the said signal to set in motion a clockwork mechanism 
at the said station, a second signal may thereby be given after a 
lapse of time corresponding with the time the carriage takes to 
travel from the central station to the intermediate station in 
question, thereby warning the attendant of the proper moment 
when he has to move the receiving tube into position. Or the 
carriers may be dispatched at preconcerted intervals of time to 
the respective stations, where electric clocks are made to indi- 
cate to the attendant the exact time when he has to expect a 
carrier. The carrier in approaching a station intu which it 1s to 
be received, may be made to give warning of its approach to the 
attendant by striking against and depressing a lever fixed in the 
tube at acertain distance from the station, and made to project 
slightly into the tube, which lever in being depressed causes a 
rod passing in an air-tight manner through the tube to establish 
a contact in a galvanic circuit, the current passing through 
which is made to ring an alarum at the station. 

It will be readily understood that in working pneumatic cir- 
cuits om the above described principle a great number of carriers 
may be travelling within the tube at the same time, both coming 
to and going from the central and intermediate stations, but all 
travelling in the same direction in the tubular circuit, thus ren- 
dering this system capable of forwarding a great number of dis- 
patches or parcels at frequent intervals, without its being for this 
purpose necessary to attain a high rate of speed of transit. 

It will also be seen that by this system of causing the air to 
circulate through a closed circuit no loss of power can be occa- 
jioned by any escape of the propelling medium past the carriers 
in consequeuce of these not fitting the tube accurately, and the 
loss of power through the escape of the propelling medium before 
described as taking place in pneumatic tubes having terminal 
stations at every arrival of a carriage at the end statiun is by the 
before described system more or less entirely avoided, the only 
escape that can take place being the very small quantity of air 
or gas that may possibly escape at the receiving apparatus through 
1 e. 
There are fifteen pneumatic tubes fitted up at Telegraph- 
street office, and they go to the following stations (the figures 
after the name of each station indicate the diameters of the 
tubes) :—Submarine Telegraph-office, 58, Threadneedle-street, 
lfin. ; House, Old Broad-street, 14in.; Founder's- 
court, Telegraph-office, Lothbury, l4in. ; Stock Exchange, 1 }in.; 
Cornhill Telegraph-office, 14in. ; Fenchurch-street-offive, 2}in. ; 
Leadenhall-street, 2}in.; British Indian Telegraph-office, Broad- 
street, 2jin. ; Submarine Counter, Threadneedle-street, 2}in. ; 
Baltic Coffeehouse, Bishopsgate-street, 2}in.; Engineer-office, 
Telegraph-street, 2}in. ; ‘Angho-Ainsilecs Telegraph-office, Tele- 
graph-street, 2}in. ; Indo-European Telegraph-office, Telegraph- 
street, 2}in. Two pipes to other offices in the Central Tele- 
graph Station, 2}in. each. General Post-office, St. Martin’s-le- 
Grand, 3in. The tubes are used from ten o'clock in the morn- 
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ing - eight at night, and carry many thousand messages per 
wee 
In the engine-room below the building are two boilers, each 
14ft. long and 5it. in diameter ; they are worked up to a pres- 
sure of 40 1b. to the square inch, and drive a horizontal engine 
with a cylinder of eighteen inches stroke, and sixteen and a-half 
inches in diameter. There are six large pneumatic cylinders, 
two connected with the exhaust pump, and four containing com- 
pressed air. This machinery is under the charge of Mr. J. Tandy. 
" Other pneumatic apparatus, to be worked by water, was 
fitted up at Telegraph-street by another electrician, but it proved 
to be a failure. 


Tel h-street Central Station is under the superintendence 
of Mr. H. C. Fischer; Mr, Henry Eaton has c of the 


pneumatic tubes ; Mr. W. Morrison, the inspector, has had more 
or less to do with the pneumatic apparatus from the first ; and 
Mr. J. Wilmot has made several little ingenious piéces of 
mechanism in connection with the working details. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible a the opinion of our 
Correspondents. 








FRACTURE OF AXLES. 

Sir,—The public attention has been called for a time to the 
fracture of railway axles ; and in some of the writings that have 
appeared on the subject I see that there is an attempt to revive 
the hypothesis of a gradual change in the molecular structure of 
the iron from fibrous to crystalline. That hypothesis I believe to 
be not only unconfirmed; but contradicted by experietice: 

It is now about thirty years since my late father—Lieutenant 
David Rankine—began to form a collection of railway axle jour- 
nals, which, after having run safely for periods ranging from two 
to four years, had suddenly broken under their ordinary loads; 
and to make, with my assistance, experiments on the means of 


preventing such fractures. I made a set of full-sized drawings 
showing the exact appearance of the fractured surfaces, and sent 
the journals and the drawings, and a description of the observa- 
tions and experiments, to the Institution of Civil Engineers. An 
abstract of the paper was published in the “‘ Minutes of the Pro- 
ceedings” of that body for the 7th of May, 1843, page 105 ; and 
the drawings, by permission of their council, were lithographed, 
and published in the ‘* Transactions” of the Institution of Engineers 
in Scotland for 1862-3. For details, then, I may refer to those 
publications. The general results were as follows :— 

(1). In every instance of spontaneous fracture the iron had 
retained its fibrous structure to the very instant of breaking, the 
only crystals observed having been very few and very minute. 

(2). In every instance the fracture had commenced by the forma- 
tion of an invisible crack or law at the angle where the journal 
joined the body of the axle. That flaw gradually kept inwards, 
until the area of sound metal left became so small as to snap 
suddenly under the ordinary load. 

(3). The following were the values of the tensile stress on the 
iron, calculated by the ordinary formula as for a steady load ; and 
it is probable that through shocks and vibrations those values may 
have been occasionally increased to double. In the sound journal, 
before the commencement of the flaw, 9000 1b. on the square 
inch ; in the reduced area of sound iron, at the instance of frac- 
ture, from 33,000 lb. to 55,000 lb. on the square inch. 

(4). The formation of the flaw evidently originated in the want 
of continuity of form and of surface fibres at the “nick” or angle 
of the shoulder, which, by checking the elastic play of the fibres, 
caused them to give way to shocks which they would have borne 
safely had continuity been preserved. 

(5). The remedy proposed was to reduce the diameter of the 
journal as far as practicable by forging with the hammers, 
instead of by turning down, in order to preserve continuity of 
surface fibres ; and to make the shoulder with a curve, instead of 
an angle, in order to preserve continuity of form. This method 
was tried in practice, and proved perfectly successful. The jour- 
nals made according to it took from five to eight times as many 
blows with a hammer to break them off as those turned down in 
the common way to a square shoulder; and they were never 
known to break under the traffic. 

The mere formation of a curved shoulder by cutting, so as to 
avoid an angle, without forging down, so as to preserve continuity 
of surface fibres, is not sufficient to prevent spontaneous breaking. 
This was proved, amongst other examples, by the fracture of an 
axle described to the Institution of Civil Engineers by Mr. Glynn 
(sez ** Minutes of Proceedings,” 23rd April, 1844, page 202). 

The same subject is discussed with very great ability, and the 
same conclusion arrived at, in a paper by Mr. F. J. Bramwell, 
which was read to the British Association at Exeter, and published 
in their reports for 1869, page 422. 


Glasgow, 1lth July, 1870. W. J. Macquorn RANKINE. 





WHO INVENTED THE LINK MOTION? 


S1r,— The lengthened discussion relative to the invention of the 
link motion has until now elicited nothing to set aside the claim of 
Mr. Howe. 

It is true there has been a great deal of foreign matter intro- 
duced in the shape of drawing boards and squares, the definition 
of pattern maker, the paternity of the three-cylinder locomotives, 
and such like, which were quite irrelevant to the subject, but have 
been thrust forward to the front ranks, evidently with a meani: 
which even Mr. Waller’s magnanimous offer to contribute towards 
a testimonial of respect to Mr. Howe does not hide. 

The paternity of the link motion has been sought among a 
variety of persons, without being able to settle it upon ary one 
other than the present claimant ; but possibly we may yet be told 
that many others either thought or said something about it, and 
of course it may be necessary to present one or other of them With 
the credit of the invention. 

First, we have Mr. Williams, who, though dead, yet speaket 
by his friends, who, to all appearance, claim more for him than 
when living claimed for himself, when he, in 1846, did noteven put 
forth a claim to the invention, as given in the Practical Mechantes 
Journal, page 192, where the invention, then new, was accord 
Mr. Howe ; and the engraving then givenshowi Mr. Williams’ 
being undisputed at the time, completely pro e8 to. my mind 
correctness of the plan, Fig. 1, in Mr. B 3 patiphlet, and the 
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extent to which Mr. Williams carried his pacity 
that weare told that he intended to havetoda; b ithad lib inteld 
such a thing he would undoubtedly have said 80:. 


Now, the next point is, “‘ What is the value Of the ji¥élition ?” 

It is simply practically useless, as. ) ky ee by iaying it 
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down on paper. It is utterly impossible ould accomp’ 
the end desired, or that it should work & 


We are told that the model said . William 


was a “‘rough model;” we are not told |} r nor who 
saw it besides Mr. Crowe, except a model in card (which I 
presume ry another one) o the door of the + 
office. It i8 a pity that the not preserved, Pos- 
sibly Mr. Williams did not think it wo ) , and had he 
held the of his friends that now are, he would have kept it 


as a proof of his invention. 

In the second place, we have a claim put in for Mr. Robert Wil- 
son, but, for the same reuson as Mr. Willi hedidnot lay claim 
\faeeeeie ~ sited with Mx Wilacs both publicl 

was wei acquainted wi . Wilson, publicly and privately, 
for a number of years st the period in question, aiid I never heard 





hi, allude to any share hehad in the invention of the link motion ; 
but invariably when speaking of it gave Mr. Howe the credit 
°F it, and they lived on the most intimate terms till Mr. Howe's 
Temoval to Clay Cross in 1846. 

We have next an insinuation that Mr. Tayleur may possibly 
know something of the “‘ realinvention ” of the link motion, but the 
latter gentleman has not noticed theinvitation given him, nor have 
the readers of THE ENGINEER come to the forlorn hope headed by 
Mr. Waller. 

Mr. Howe has offered to meet Mr. Waller, and that they should 
both bring evidence te prove their respective claims, but the latter 
confesses in his letter of June 27th his inability to prove Mr. 
Williams’ right to theinvention. What more remains to be done? 
Simply this, if Mr. Waller is not satisfied and cannot help him- 
self, let him leave to everyone the right to form his own opinion 
on the subject and act accordingly. Mr. Howe has acted in the 
most straightforward in his correspondence, and plainly 
stated facts, ‘‘ not what he has been told ;’ and Mr, Burgh has been 
equally open iu his patiphlet, the plan of Mr. Williams being the 
first one shown. We appear now to have got the whole of the argu- 
ments on the subject, and I think your readers — of 


the same opinion. 
t of the Ri 
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THE RIGI RAILROAD. 

Sir,—I have not seen in your paper any 
Railroad, and, as it is being made on an unui 
few particulars might interest some o if? e: 
last, after having spent the night at the 
the steamboat from Weggis to Fitznap; and about ten mint 
walk brought me to the station-yard. tion is not yet built; 
only a wooden shed for the engine and a turntable being com- 
pleted. Immediately after leaving the station-yard the ascent is 
commenced, and in about 100 or 150 yards the incline of 1 in 4 
begins, and will, I believe, terminate only at the summit, ‘The 
tats, which are vety light, are laid down to what appears the 
ordinary gauge ; in the middle is a wrought iron rack rail of about 
4in. or 5in. pitch ; the rails are laid on transverse sleepers, and 
outside the rails, longitudinal, beams are bolted to the sleepers. 
The locomotive, ‘‘ Stadt Luzern” by name, has (when on the in- 
cline of 1 in 4) a vertical boiler, the cylinders are lljin. diameter 
and 16in. stroke ; they are outside, and are parallel to the rails. 
The valve motion is of the straight link kind, the ecceutrics being 
outside the crank pin. As is very often seen on the Continent, the 
machine is supported on four wheels; their diameter is, I should 
think, about 2ft. 4in. ; they are loose on their axles, the rack 
wheels are keyed on in the middle, and one axle is driven by the 
engine by spur gearing, the engine making three revolutions to 
one of the rack-wheel; the axle which is not worked by the engine 
has two friction wheels keyed on it for the brakes to press on, and 
the brake on the only truck I saw was of the same sort. 

Soon after I got to Fitznau a truck holding some three tons of 
gravel was ready to be taken up the incline; it was pushed, not 
drawn, by the engine at the rate of some four or five miles an 
hour. I ought to say that on it were some twenty or twenty-four 
tourists, which wouid increase the load by a ton or ton and a-half. 
There are no springs to the engine, for I suppose they are quite 
unnecessary at such aslow speed. In running down the hill the 
engine was kept in forward gear, and the regulator very slightly 
opened. 

PThe truck was not coupled to the engine, so that should the 
brakes or steam by any accident fail to stop the train, or should 
the engine get off the line (which I think is quite impossible), the 
truck could be stopped by its own brake. 

I could not help thinking that on such a very steep incline a 
rope railroad would have been best, while the rack rail wight 
have been used to prevent any skidding when the brakes were 
applied. The engine came from some firm at Olten, whose name 
I forget ; the workmanship appeared to be very good. 


July 9th, 1870. J. H. K. 





Srr,—In testing with a Wheatstone’s bridge the resistances re- 
spectively of some fifty single cup iron-hooded insulators that had 
been removed from one of the Indian land lines, I noticed the follow- 
ing fact :—A much higher apparent resistance was obtained when a 
positive current was sent from the stalk, through the porcelain cup, 
to the iron hood, than when the current was sent in the opposite 
direction. This difference just mentioned was of course due to 
the insulators having an electromotive force either permanently or 
produced by the testing current. If this electromotive force in 
the insulators were permanent and independent of the testing 
current, then it could be determined by calculation from the two 
values of the resistance of each insulator obtained : first, when a 

sitive current was sent from the stalk through the porcelain cup 
to the iron hood ; and, secondly, when the current was sent in the 
opposite direction. As such calculations, however, gave an electro- 
motive force of about eight Menotti’s cells to each insulator, direct 
tests were taken of the current each insulator would send through 
a galvanometer compared with the current a single cell would send 
through the same galvanometer (shunted, if necessary), when a con- 
stant resistance, equal about to the resistance of the insulator, was 
also introduced in circuit. These testsshowed (1) that the insulators 
had an electromotive force, but considerably less than the earlier 
experiments taken alone would have led one to expect. (2) When 
the stalk and iron hood were joined together with a piece of wire 
the positive current went from the stalk, through the wire, to the 
iron hood ; that is, the stalk corresponded with the positive pole 
of a battery, and the iron hood with the negative pole. (3) When 
no other battery was used the current sent by each insulator, 
though different for different insulators, was constant for the same 
insulator, or at least could not be affected by leaving the stalk and 
iron hood joined with a wire for twenty-four hours. (4) If, how- 
ever, the positive pole of a large battery were left joined to the 
stalk and the negative pole to the iron hood for a short time, and 
then removed, the current sent immediately afterwards by the 
insulator was temporarily increased, but speedily returned to its 
normal amount ; and if the battery were left joined to an insulator 
in the opposite way fora short time, and then removed, the current 


sent immediately afterwards by the insulator was temporarily 
diminished, or even reversed, but speedily returned to its ref 
amount. In other words, sending a current through an insulator 
for a short time in the opposite way to that ih whith the insulator 


would itself send a current increased temporarily, the current sent 
afterwards by the insulators, and vice versd ; but in both cases the 
current speedily returned to its normal amount, (5) Pouting 
water between the stalk and the — cup, and between the 
rcelain cup and the iron hood (the rim, however, of the porce- 
din cup being left quite dry), greatly increased the current setit 
by an insulator. This, however, I proved to be due entirely to a 
inution of the resistance of the insulator, and not at all due to 
any increase in the electromotive force. Now, although the insu- 
lator had an electromotive force constant as long as no other electro- 
motive force were used, but temporarily changeable by the use of a 
battery, it followed that any method of testing in which a battery 
were used with the insulators could not be trustworthy. In fact, 
the electromotive force that existed in the insulators themselves 
was the only electromotive force that could be used with them 
while under test. The mode of testing adopted was as follows :— 
The current (A, say) which each insulator would send 
galvanometer was first observed ; next the currér a 
each insulator would send when a known very high res ce wis 
also introduced in circuit ; next the amount of resistance through 
which one cell would send a current equal to A; finally, the 
amount of resistance through which one cell would send a ariherd 
equal to B. From these four observations made for each insula’ 
I calculated their resist and electromotive forces respectively, 
and I found that forty of the insulators whose resistances respec- 
tively varied from eight thousand to twenty-two millions Siemens’ 
units had electromotive forces respectively varying from half to 





over three-quarters'of the electromotive force of a single Menotti’s 
cell, the insulators in all cases being perfectly dry. 

The point remaining to be determined is the cause of this electro- 
motive force. It cannot be produced by the ordinary working 
currents, for as we in India Enon work with positive currents, 
and as in practice the line wire is tied to the hood of the insulator, 
| it follows that any leakage of the working current through such 

insulators would be in the form of a positive current flowing from 
| the iron hood, through the porcelain cup, to the stalk ; and such 
| a current, as we have seen, diminishes the electromotive force in 
| the insulators. But as we are able, by the use of batteries, only 
temporarily to affect the current sent by each insulator, the original 

cause progneing the electromotive force in the insulators must 
either havé been very powerful or have lasted for a very long while. 
Is the cause discharges of lightning through the insulators? If 
so, discharges of lightning must usually be in the form of a posi- 
tive current going to the ground. 

W. E. Ayrton, Assistant Superintendent, 
Jubbulpore, June 7th. Government Telegraphs, India. 





NAVAL ENGINEERS. 

Srr,—I cannot resist the temptation to express my very great 
gratification that I can at last heartily agree with “J. H. E.” in 
one of his re on the social question, in reference to the man 
being dishonest ‘‘ who gets into difficulties and evades payment to 
the uttermost farthing.” But whilst I huld that principle as being 
gens ie Pe heart of every hohourable man, I What consolation 
is itiae man who denies himself not, all the luxuries 
of life bit many of its Tory also, when he finds himself, year 
after year, not getting ahead in the least, but barely keeping clear 
of that terrible tect e Bankruptcy Cotirt? Although I have 
hitherto so successf ittled with circumstances as to have 
avoided both the Me pepe: rocess and composition with my 
creditors, yet with all my self-denial I find it impossible to keep 
clear of debt: For wheti at tities I Have Beet hopefully clearing 
off my burden, something or another has happened to cause extra- 
ordinary expense, which has negatived all my efforts. ‘‘J. H. E.” 
should remember that whilst his pay is constantly increasing, the 
engineer’s pay is stationary, and that the married engineer's ex- 
penses increase yearly in a geometrical ratio as their children be- 
come more numerous and grow older, and hence their privations 
increase, and their poverty becomes greater and more burdensome 
as years advance. And here I will refer to ‘‘J. H. E.’s” remark 
that he did not see why X., Y., and Z. should always have 
sickly wives and families. Let “J. H. E.” bring home with him a 
debilitated fever-stricken constitution from the coast of Africa, 
and he will then know why the sickly wives and families fall to 
the lot of X., Y., and Z., rather than to the limpets A., B., 
and C., who never leave the coast of England. In making use 
of the dictum of that sublime financier, Mr. Micawber, ** t the 
wisest course would be for persons to live within their means,” 
I think “J. H. E.” should have acknowledged the source whence 
he derived this exquisite piece of philosophy ; and although I ad- 
mit it is applicable to the circumstances of ordinary civil life, I 
still positively maintain that the pay of not only the engineers, but 
of the junior chiefs also, should be increased at least 50 per cent., 
to enable them to meet their absolutely necessary expenses, which 
are large in consequence of their great age. 

I can assure “‘ J. H. E.” that I have not undertaken the ‘‘t 
of making an open breach between the two classes ;” the chicfs 
accomplished that years ago by means of their suicidal pehicy, which 
has been almost as injurious to themselves as to the engineers. 
As to the wisdom of using the /ex talionis, I have only to say that 
** wise men” use those weapons which are the most powerful and 
most likely to bring their opponents to reason. 1 have to inform 
“J. H. E.” that although the assistants were not so devoid 
of moral courage as to perform the unreasonable tasks I men- 
tioned without referring the matter to the quarter deck, yet, as 
the captain was as innocent of true engineering knowledge as the 
chief who gave the order, compliance was enforced. The reason 
that some engineers have objected to the artificers is, that the 
artificers have not been employed as mechanics by some of the 
chiefs, but as tale porters and spies. It is certainly not wise for 
my opponents to leave edge tools in my way, as I well know how 
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to use them ; I am, therefore, pleased but surprised to find that 
“J: H, E.” has presented me with another valuable edge tool, 
which I shall cherish as one of my greatest treasures—I allude to 


his admission that the position of an engineer in the navy is only 
an imaginary one. 

At last we have it in imperishable print that in the year 1870 
the position of a naval engineer is in the eyes of his chiefs only an 
imaginary one, although he nominally ranks with a lieutenant in 
the army, and with an assistant surgeon in the navy. As for an 
engineer “‘indulging in a large expenditure in maintaining an 
imaginary position,” it would be laughably absurd, if it were not so 
cruelly ironical, to use such language to men who, like me, have 
four or five children to clothe and educate. 

I will not condescend to notice the personal charges that 
“J. H. E.” makes, as I look upon them as mere ebullitions of 
temper; but I can assure him he would not have contradicted any 
of my statements had he possessed the knowledge of facts that 
I do possess. 

As this is my last letter, I beg to express my sincere regret that 
anything I have written should have hurt the personal feelings of 
“J. H. E,” as nothing was further from my intentions; and 
although he has partly disclosed himself in his last letter, 1 am 
totally unacquainted with him as a naval officer, as a private 
gentleman, or in any capacity whatever. Facilis descensus Averni, 
it is hard to cease writing on this most important subject. 

July 9th, 1870. ONLY AN ENGINEER. 





A HINT TO LOCAL BOARDS OF HEALTH AND WATER 
COMPANIES, 

Srr,—The town of Luton, in Bedfordshire, celebrated for its 
straw hat trade, has been hitherto supplied with water from local 
wells, and as it is situate on an opengrained chalk formation subject 
to percolation of drainage in all directions, small pox, measles, 
Scarlatina, and all skin diseases have scarce ever left the town, and 
have frequently almost decimated its inhabitants. A few years 
since fhe $ an Act for bloat age which received considerabie 
opppsitin ve the inkabi tt as they fedred these precious 
welt light bi ein gr a dry; is he Act obliged the artesian wells 
to be § to #i Breat depth, ahd there was a clause inserted, 
obliging the company to have a set of gauge wells made, with a 

diked level, and gives the Local Board of Health power to stop 
the pumping works whenever, owing to drought or otherwise, the 
water in these wells sinks below this mark. So that, although the 
Water Company has an inexhaustible supply of the finest water, 
the town is to be debarred from its use, and thrown back by the 
officers of health (sic) on the pestilential wells of the town, at the 
very time it most requires the pure and wholesome stream from 
the lower chalk, ané (who can believe it?) the local board of 


health ar ts, local pees of disease ?) a on 
ade, are inly an amazingly clever 
the wil a i t #ay of not doing thing. 
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Issrrrvrion oF Civit rare the 30th of No- 


THE 
vember, the number of mem! yf on the 
fk ak SA Gr te 
8 tt Fe 857, , 1040, 1095, 1203, 1339, 


33, 1682, and, on the 30th of November last 1740. A new list of 
—— pay sone Po the |st inst., has oy ye and 
m this we learn that are now the books 16 honorar 
members, meimbers, BF Lect, boa 177 students, making A 
gross total of 1894 of all classes. About one-half of this number 
are resident in London and its vicinity, one-third in other parts of 
he Upieed Kingdom, and the remainder in British possessions 
broad and in foreign countries, 
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PUBLISHER’S NOTIOES, 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of Eire te ie weaning ae 
combined, Of the influential character, or QUALITY, of its circula- 

m, advertisers themselves possess conclusive and satisfactory 














TO CORRESPONDENTS. 

*," We cannot undertake to return drawings or manuscripts; we 
must therefore request our keep copies. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing ques must be accompanied by the name and address of 
the er, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 


communications. 

E. C. (Glasgow).—Thanks for your note. We agree with you that the 

‘ information” is certainly not scientific, but it is unnecessary to 
criticise it. 

J. J. V. (London).—We cannot give you that gentleman’s address, but we 
believe that a letter addressed to the care of the Redacteur-en-Chef of the 
“ Polytechnisches Journal ” will find him. 

T. M. F. (Southampton).—It is contrary to our rule to recommend manu- 
Jacturers. We should advise you to obtain estimates and plans from 
several makers, and then to make a selection. 

F. H.—“ La_Vie Souterraine ou les Mines et les Mineurs.” Par L. 
Simonin. Paris, Hachette. Karsten’s “German System of Metallurgy.” 
Professor Kerl’s ** Metallurgy.” 

CORRECTIONS. 
(To the Editor of The Engineer.) 

Sir,—I beg to be allowed to correct the following errata in my letter 
on ‘‘ Railway Points and Crossings,” printed in Tae ENorveer of to-day 
(July 8th) :—In the thirty-fourth line, for “‘ L g be the »” read “ Let 
g be the gauge,” and in the two last formule in the sonoma column, 

v 2gRr 

R+,7’ 
Ig Rr 

read 4/ R+? 

And for , reaa © , 

29 2 


9g 
Also in the fourteenth ‘line from the bottom in the first column, for 
‘the curve A BC” read “the curve AC,” Sisson C. Norris. 
57, Cambridge-terrace, Hyde Park, W., 
July 8th, 1870. 
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(To the Editor of The Engineer.) 

Sir,—In of the mispl t of the inverted commas in 
the last sentence but one of my letter, in your last number, it is ren- 
dered palpably self-contradictory. Pray allow me to correct it by stating 
the sentence should read thus .—I reiterate what I said in my first letter, 
“T cannot impugn the accuracy of the statements of ‘Only an En- 
gineer;’” but I must say I believe “J. H. E.” to be very much mistaken in 
many points. Union 1s STRENGTH. 

July 9th, 1870. 


Tue Enaiveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including doublenumber).. .. .. £0 158. 9d. 
Yearly (including two doublenumbers) .. .. .. £1 lls. 6d. 

If credit be taken, an extra charge of two shillings and sixp2nce per annum 
wili oe made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
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blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche ; all other letters 
to be addressed to the Editor of Tak ENGINEER, 163, Strund. 
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INDIA PUBLIC WORKS EXAMINATION. 

Ir the candidates who present themselves at competitive 
examinations were asked if they considered it a very eas 
matter for the examiners to draw up the questions whic 
cause them ‘so much anxiety and uncertainty, they would 
probably laugh at the idea of any answer but one. We do 
not mean to assert that it is easier to answer than to pro- 
pound a question, but it is a t mistake to imagine that 
all the trouble is on the one side, and that no care nor skill 
is bestowed upon the various subjects by those who are 
responsible for the questions asked in connection with 
them. It is by no means an easy task for a person of 
superior attainments and professional knowledge and expe- 
rience to select a set of questions for those who are far his 
inferiors in all those points which, without being beyond 
their legitimate capabilities, should, at the same time, 
fairly test the theoretical information they are 
of, and the practical value of the technical education and 
trai they have received. That which the examiner 
really to do, is to lower for the moment his own 
standard of learning and acquirement to that of the candi- 
date, a sort of mental abasement which requires a great 
deal of tact and skill to accomplish effectually. It is pro- 
bably for this reason that the majority of examination 

















papers are frequently “too hard.” The propounders of 
the questions sometimes forget for whom they are intended, 
and fancy they are examining their eq rather than 


their inferiors in knowledge. These are, nevertheless, ex- 
cusable errors, but then there are some errors which are 
notexcusable. One of them is a desire to mystify the can- 
didate by making the question appear more difficult than 
it really is. As the examiners universally request that the 
answers should be written out in e as clear and 
concise as possible, it is only fair that they should do the 
same on their part, and not indulge in needless circumlo- 
cution, obscure phraseology, or tautological redundancies. 
We have no objection to what is termed a “catch ques- 
tion” here and there, too frequent a repetition of 
them should be avoided. ey cannot be led as any 
actual test of a man’s mental powers, or of the information 





he may in reality possess, because on reflection, nine com- 

t men out of ten will solve them satisfactorily, but on 
the spur of the moment nine out of the ten will either 
give them up at once, or return a false solution. They are 
to some extent a test of a man’s quickness, his powers of 
vivid analysis, and acute observation and detection, but 
tend on the whole to call into exercise superficial rather 
than solid ability. In the present impression we publish 
the papers of the-recent competitive examination for ap- 
pointments in the engineer establishment of the Depart- 
ment of Public Works in India, from which it will be seen 
that they are quite free from the blemishes to which we 
have called attention. Here and there a “catch question” oc- 
curs, but their general tenor displays a sincere wish and an 
earnest endeavour on the part of the examiners, {o demand 
of the candidates nothing beyond the proper limits of their 
acquirements and the practical knowledge they ought to 
possess. 

The most important paper, professionally considered, is 
unquestionably that given by Mr. George Preston White, 
C.E., which contains no less than seveuty-two questions. 
It is of course not intended that all these should be answered, 
aud they are so framed as to embrace a large number 
of subjects, thus offering a considerable choice to the can- 
didate. A perusal of them is quite sufficient to point out 
what has been already advanced in our columns, namely, 
that the training of a railway engineer is upon the whole 
the best that an intending candidate can receive. It in- 
cludes, with a few exceptions, nearly all the susidiary 
branches of the profession, and is undoubtedly in itself 
the most comprehensive of the respective branches belong- 
ing to it. The first dozen questions will suffice to show 
the importance that is attached to young engiveers obtain- 
ing a practical estimate of work; in fact, of their combining 
with the engineer some of that peculiar knowledge which 
belongs to the contractor. There is no doubt the true 
touchstone of an estimate is when a man has to stand or 
fall by it, to win or to lose. In that case mere paper work 
will not do for him. He must have an accurate idea of 
what are the working capabilities of workmen of every 
description, whether skilled or unskilled. It is, perhaps, 
open to criticism whether the subject of light railways, 
which is now absorbing the attention of the most eminent 
engineers and statesmen, is not rather too abstruse a one to 
be introduced in the present elementary instance. On the 
other hand, the subject is most intimately connected with 
the future extension of railways in India, and has there- 
fore an immediate interest for those who intend assisting 
and directing their development. At the same time, as 
there is only one small gauge railway in Great Britain which 
carries passengers, it could scarcely be expected that many 
of the candidates could have had any opportunity of seeing 
it at work. The presumption is that none of them ever 
travelled on a small gauge line. The student who is well 
up in geology has a good chance of showing his profi- 
ciency in that science, as no Jess than fifteen questions are 
devoted to it, all of which bear practically upon the pro- 
fession. A purely theoretical man, who, in our opinion, 
never makes a good engineer, would find himself com- 
pletely at fault with this paper. There are not above two 
or three formule required in the whole seventy-two ques- 
tions, if we except those needed for calculating the pro- 
portions of the examples of bridges and roofs given. Mr. 
White has made provision for such of the candidates who 
may incline more to architectural than engineering con- 
struction, for the last eight questions must have been 
selected for their especial benefit A fairer paper, or one 
better calculated to test the kind of knowledge that is 
really required of the candidates, has never come under our 
notice. 

The papers on surveying, levelling, and draining, fully 
bear out the character and tone we have accorded to that 
on. practical engineering, with one exception, to which we 
shall briefly allude. In the “morning paper” for the 
“first day” there is only one question, No. 6, which 
demands any intricate calculation. It also rarely occurs 
that there is any necessity in ordinary surveying at home 
for making the “corrections for eccentricity,” and in all 
probability very few of the candidates ever had to make 
them. At the same time the formula for the “ corrections” 
is given in most of the text books on the subject, so that 
it is after all a mere matter of reading. The exception 
mentioned, to which we think the term “catch” may be 
with propriety applied, is the peculiar form of “level 
book” which the candidates are required to reduce and 
complete. There is not a shadow of doubt that many 
young engineers who have levelled miles and miles of rail- 
way roads would be completely at fault with such a set of 
field notes and observations. It might be fairly asked, Is 
this the sort of “field-book” that is issued in the Public 
Works Department of India, for it is certainly not the kind 
that English civil engineers use at home? We never saw a 
“ reduced level” entered in a “field book” and the remark 
belonging to it written about three or four lines away 
from it, at the far side of the column appropriated to 
the “ backsights.” Unfortunately for those who were unable 
to decipher the notes, or rather to find the clue for their 
reduction, the rest of the questions are exceedingly good, 
but are wholly dependent upon the plotting of the notes. 
It is a pity that some should have lost the whole of the 
first part of the paper by being unable to make a start. 
Any good or practised draughtsman would be able to 
answer fully the “second part.” The afternoon paper on 
surveying is evidently intended to test the actual field-work 
ratty the candidate. It includes sixty-four questions, 
some of. which are minute to a degree. Obviously many of 
them must be answered from sheer memory, and those who 
did not keep proper notes of the work done during suc- 
cessive days must have guessed at them. We have constantly 
seen field-books without any dates attached to the pages, 
although in level-books there is a line especially prepared 
for recording that particular. The questions given in this 
paper are just such as will at once i the careful 
accurate man from him who does his work in an unmetho- 
dical and slovenly manner. It proves that the examiners 
have an eye as well to the execution of any work as to the 
manner in which it is executed. 





We have reserved the mathematical papers for the last, 
but they are not an that account of less importance than 
the others; on the contrary, since the profession has now 
attained to the rank and position of a scieutific one, it is 
theoretically based upon a sound knowledge of pure and 
applied mathematics. The necessity for the candidates 

ing this knowledge is demonstrated by the fact that 
no less t four papers are devoted to these subjects, 
which include Euclid, trigonometry, algebra, logarithms, 
and statics and dynamics. At the present day wany men 
of the highest scientitic attainments are of opinion that 
Euclid, or rather the reasoning of Euclid, ia utterly obso- 
lete. We offer no comment upon this, but are inclined to 
doubt whether there is any real utility or advantage in 
adhering to a style which, however well adapted to the 
classic mind two thousand years ago, seems strangely out 
of place in the nineteenth century. It does appear a little 
absurd to wade through a bewildering maze of angles and 
sides to demonstrate that which in numerous instauces is 
almost self-apparent. It is besides a notorious fact that 
out of fifty buys who learn Euclid at school, very few ever 
understands it ; they simply learn it by rote. Arithmetic 
aud algebra are usually the companions of Euclid iu juve- 
nile education, and are unaoubtedly far more agreeable 
studies. There are eighteen questions in the paper, and 
the solution of the algebraical ones demands nuthing mure 
than a knowledge of Colenso’s first book of algebra. What- 
ever may be advanced by purely theoretical men, an 
engineer does not require an acquaintance with the higher 
and more abstruse branches of mathematics, although there 
is nothing to hinder him acquiring them if that is the beut 
of his mind. Logarithms, trigonometry, and mensuration 
are indispensable aids to scientitic yeodetical operations, and 
it is, in fact, impossible to execute any field work of 
importance without their assistance, especially in a country 
similar to India, where there are so many “ inaccessible 
distances.” Some of the questious are framed with the 
express object of testing the candidate’s knowledge on this 
very subject. It should be borne in mind that, in addition to 
understanding trigonometry and the manipulation of the 
theodolite or other angular instrument, some fertility of 
resource is required by the observer in obtaining data in 
the tield for completing the plotting of a survey. The 
paper on statics, dynamics, mt hydrostatics, together with 
a few questious in natural philosophy, bring the tist to a 
close. In these, as well as in the others prepared by him, 
Dr. Wrigley has shown considerable judgment, tact, and dis- 
cretion. Without any desire to detract from the merit belong- 
ing to the hard reader and the studious, he has avoided, as 
much as can be avoided in an examination of the kind, 
framing the questions so as to give all the advantage to 
the mere “crammer.” “Cramming” is the bane of all 
competitive examinations ; but those who peruse the pub- 
lished papers will speedily perceive ‘that no amount of 
“coaching ” or “ grinding ” would enable a candidate even 
to “pull through,” unless he also took care to insare a 
certain amount of practical and technical training. The 
theory may to a certain extent be picked up in schools 
and colleges, but the practical knowledge can only be 
acquired in the office of au engineer, and under his instruc- 
tion and supervision. 


MANUFACTORIES AND RIVERS, 


Ir would be a difficult question to decide whether the 
refuse of mauufactories or the sewage of towns contribute 
most to the pollution of our rivers and streams, The ques- 
tion must be regarded in a broad light, for if considered 
locally the relative preponderance of one or the other in 
that particular situatiou would apparently determine its 
solution. It frequently happens that where the pollution 
by the one cause is a maximum, that resulting from the 
other is a minimum. In rural districts the number of 
factories of every description that are erected on the banks 
of the rivers is something surprising, and, as a rule, every 
one of them discharges offensive and contaminating ingre- 
dients into the water. In these localities the contributions 
of sewage matter are, comparatively speaking, of little 
account. Whenever the stream passes through towns the 
conditions are generally, but not always, reversed. The 
refuse matter from the inhabitants of a large town is in 
excess of that resulting from the bye products and effluent 
fluid of the factories in the same place. This is scarcely, 
perhaps, an absolutely unive circumstance, for the 
factories in and near Manchester and other large manu- 
facturing towns in the Lancashire district undoubtedly 
contribute quite as much as the sewage of the population, 
to the fouling of the Irwell and the neighbouring streams. 
There are vo less than six principal causes of pollution 
arising from manufacturing and industrial establishments. 
They may be classed under the heads of calico works, which 
include the dyeing, printing and bleaching of that material ; 
chemical works, tanneries, paper mills, woollen, and 
silk works. Organic and mineral substances are the com- 
ponents held in solution in the foul effluent water, but their 
relative proportions depend upon the nature of the work 
carried on in the manufactory. So far as their relative 
power to cause a nuisance is concerned, the organic 
matter is the more offensive, and putrescible 
properties which do not belong to the other. But the 
mineral i ients may, according to their composition, 
be more fatal to the health of those who use the water for 
drinking and domestic purposes. Let us take, for instance, 
one of the mineral substances that is discharged with the 
effluent water from calico works, which has a poisonous 
effect upon the stream it enters. The most noxious of 
these is the arseniate of soda; and were it not that, in 
consequence of the extreme dilution it undergoes, its 
poisonous character becomes nearly lost, it would be a fatal 
contamination to any watercourse. It has been calculated 
by the Rivers Pollution Commissioners that if a person 
drank 140 gallons of the water of the Kinder Brook, a 
tributary of the Goyt, in Derbyshire, taken just below the 
outfall of the Kinder Printing Company’s factory, he 
would be killed at once by the draught. It is true that in 
one sense this is not a likely occurrence to take place ; but 

et that is no valid reason why st should any longer 
be permitted to enter the river. It is well known that, 
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some years ago, the Stockport Waterworks rg om 
detected the presence of arsenic in the mud of their filters, 
and in the water they supplied to their customers. Havin 
traced the cause to Jarge printing works, they institute 
proceedings agaitist the proprietors, but, although a verdict 
was obtained for theni, the only result wasan enormibtsexpen- 
diture of money oii the part of both plaintiffand defendant, 
and much “vanity and vexation of spirit.” Fromexperiments 
that have been made, it appears that a stream into which an 
arsenical solution has been allowed to flow will sometimes, 
after a certain time, cease to hold the arsenic either in 
solution or suspension. This self-purification has been 
found not to be general, although there is no question but 
that a portion of the poisonous ingredient is gradually de- 
posited in the mud of the rivers. 

The principal sources of pollution arising from chemical 
works are the liberation of free acid and the presence of 
sulphuretted hydrogen, a gas that is known to every stu- 
deut in chemistry by its offensive and intolerable odour. 
If this gas be inhaled in a concentrated state it is fatal to 
life, but when diluted with a large proportion of air it does 
not produce any immediate injurious effect. This is evi- 
dent from the fact that the chemist is in the continual 
habit of inhaling this gas in his laboratory, as it is a most 
valuable re-agent for testing a variety of other substances, 
A worse instance of river pollution can hardly be couceived 
than that of the Sankey Brook, which receives the waste 
products from the St. Helen’s Alkali Works. The offensive 
smell emanating from its contaminated waters’ can be dis- 
tinctly perceived at a distance from its banks of a couple 
of miles, and, in the words of the report, “ leaving injury tu 
health out of the question, it is no exaggeration to say that 
this brook renders the country within two miles of its 
banks uninhabitable, except under the penalty of so much 
discomfort as few would be prevailed upon to endure.” It 
is almost incredible that there is no effectual remedy at 
common law for such a state of affairs. In other words, 
there actually exists a prescriptive right to commit a 
nuisance, and the offending parties may damage public 
health and property with complete impunity. Some idea 
of the powerfully corrosive nature of the stream may be 
formed fiom the fact that in the canal, which is fed by the 
brook, the lock gates are constructed entirely of wood. No 
pins, bolts, or straps of iron can be used, but are replaced 
by hard South American wood. Iron boats have been 
abandoned by the traders, and even the wooden ones suffer 
seriously from the foul state of the water. It attacks 
mortar, metal, and stone. Sandstone that has been im- 
mersed in it becomes completely disintegrated, and crumbles 
away in the hand, and cast iron is rendered in a short time 
nearly as soft as lead or chalk. When inquiry is made into 
the cost of thus polluting the air and water it will be seen 
that there is a double meaning in the term “ waste” pro- 
ducts. In every hundred tons of the dried mud of the 
Sankey Brook there are twenty-three tons of sulphur, 
which is worth in the market from six to seven pounds per 
ton, and nearly as much passes into the air in the shape of 
sulphuretted hydrogen. The presence of this gas in the 
water enables it to free itself of the arsenic that enters it. 
The sulphuretted hydrogen converts it into sulphuret of 
arsenic, which is insoluble in water. For a short time it 
remains in mechanical suspension, but ultimately is de- 
posited in the mud of the stream, which analysis showed, 
contained 2 per cent. of that compound. The case of the 
North Esk river illustrates in a very forcible manner 
the state of the law concerning this subject. Three 
wealthy riparian proprietors commenced legal proceed- 
ings in 1541 to compel the parties fouling the stream 
to discontinue the practice, but it was not until the year 
1866 that they obtained a verdict. 

There is every reason to suppose from the presence of 
arsenic in numerous waste products, with which that 
substance had no apparent connection, that it is far more 
universally diffused than is imagined. Its presence in the 
waste productsof woollen works was not accounted for until 
after some careful investigation into the manufacture of the 
sulphuric acid used in the works. Sulphuric acid was 
formerly made from Sicilian sulphur, which was of a 
voleanic character, and did not contain any arsenic. The 
imposition of a heavy export duty upon that article 
compelled manufacturers to look for some other source 
of sulphur, and iron pyrites—-a mineral which had 
been regarded as almost useless—was soon found to 
yield it in great abundance, and at a much cheaper 
rate than it could be procured from Sicily. The new 
source was not, however, so pure as the old, for iron 
pyrites always contains some arsenic, a very appreciable 
portion of which passes into the sulphuric acid manufactured 
from it. It is calculated that sixteen hundred tons of 
arsenic are annually imported into this country along with 
the iron pyrites, and that the greater portion of the former 
eventually tinds its way into our streams and rivers, In 
bringing sanitary legislation to bear upon the subject of 
the pollution of the natural watercourses of the country, it 
is idle to take into account the nature or the extent of such 
pollution. It matters nothing whether the fouling of the 
water be caused by chemical works, tanneries, paper mils, 
orany other manufactory. The Act forbidding the discharge 
of any refuse matter into a river should be of a sweeping 
character, embracing every source of contamination possible. 
It should provide for a prompt execution and enforcement 
of its provisions, and, while allowing ample time for their 
fulfilment, should convince offending parties that they must 
mend their ways, and not posers 3 they may postpone 
indefinitely the evil day. 


THE CHANGE AT THE ADMIRALTY. 

Tue resignation of Mr, Reed, preceded as it has been by so 
many conflicting rumours, has at last become an accomplished 
fact. Mr. Reed has exchanged his office at Whitehall for an 
interest in the firm of Sir Joseph Whitworth and Co., but Sir 
Spencer Robinson, the Controller of the Navy, whose resigna- 
tion, it will be remembered, was oured to have been sent in 
contemporanéously with that of Mr. Reed, still remains at his 
post. No fermal annouticemert has yet been made of the 
choice of successor to the dignities and emoluments of Chief 
Constructor of the Navy. 





INDIA PUBLIC WORKS DEPARTMENT EXAMI- 
NATION. 


Tne following were the questions set at the competitive 
examination of candidates for appointments in the eugineer 
establishment of the Department of Public Works in India, 
just held at the India Office. ‘ 

PRACTICAL ENGINEERING PAPER. 
Mr. Georce Preston Waite, C.E., EXAMINER. 

Candidates are particularly requested to attend tothe following 
directions :—(1) Prefix the number of the question to each answer; 
(2) write legibly and neatly, and answer the questions as concisely 
as possible ; (3) use free-hand sketches or diagrams, wherever 
possible, to illustrate the answer, which must be carefully exe- 
cuted, in order to show the candidate’s proficiency in this style o 
drawing ; (4) candidates must not, during the examination, refer 
to any book or MS., nor communicate with each other; (5) candi- 
dates are required to produce bond fide finished drawings, with 
certificate of their having been solely executed by the candidate, 
respecting which there will be a viva voce examination ; (6) write 
on both sides of the paper, leaving a margin of about an inch, 

1, What are the scales usually adopted for parliamentary and 
contract plans and sections, contract drawings, and drawings for 
workmen ? 

2. Give a free-hand sketch of an arch of 30ft. span struck from 
three centres, and one of 250ft, span with eleven centres, marking 
clearly the positions of the centres, and the lengths of the radii. 

3. What is the locus of centre of curvature generally adopted for 
the face of a curved retaining wall, and what is the usual propor- 
tion between the radius of curvature and height of the wall ? 

4. What is the usual proportion between the thickness of the 
wall and the distance between the counterforts ? 

5. How many pris? | bricks are contained in a cubic yard of 
brickwork, and how much will a bricklayer with attendance lay in 
a day ? 

6. What are the relative spaces which 100 cubic yards of cutting 
will occupy in embankment in the following materials, viz., sand, 
gravel, clay, and rock in large pieces? 

7. In carrying excavation to embankment, up to what lengths 
of lead can barrows, carts, or wagons drawn by horses be employed 
to advantage? 

8. How much willa labourer get in the day in the follownig 
materials, viz., clay, stiff-clay, gravel, and sand respectively ? 

9. How much can he fill in a day in cubic yards? 

10. How much, run to a distance of twenty yards, with barrows? 

11. Compute by the prismoidal formula the total quantities of 
cutting or embankment between the heights 2’, 24’, 30’ 28’, 14’ 6’, 
0’, 22’, 27’,,35’, and 12’ 6", heights being taken at 200ft. apart on 
an average line of quantities, base 30ft., and slopes 14 to 1. 

12. What would be the results of computing these quantities by 
the methods of mean areas and mean heights respectively ? 

13. Supposing that these heights and distances had been taken 
along the centre line of a proposed railway, and that the ground 
has an inclination of 1 in 9 on each side of the centre line trans- 
versely; calculate the amount of land required for the work, add- 
ing a constant quantity of 9ft. on each side for fencing; base and 
slopes as before. 

14. Calculate the total area of slopes. 

15. Give a free-hand sketch, elevation, plan, and section of a 
6ft. culvert in brick, under an embankment 350ft. in height, base 
30ft., slopes 1} to 1, figuring thereon the principal dimeusions. 

16. Calculate the total amount of brickwork in same. 

17. Draw a free-hand sketch, plan, elevation, and sections of a 
public road bridge over a railway in 25ft. cutting, base and slopes 
as above, width between parapets 26ft. ; materials, bricks, with 
face voussoirs and quoins of rock-ashlar, string-course coping and 
impost of tooled ashlar. 

18. Write a detailed specification for same. 

19. Give a detailed estimate of quantities and cost of same, pre- 
facing your estimate with alist of prices of materials, rates of 
wages, and other data on which it is based. 

20. Draw a free-hand sketch, plan, elevation, and sections of a 
bridge over a river 120ft. wide, depth of water 6ft., level of road- 
way 25ft. above surface of water ; foundations, stiff clay at 12ft. 
below surface of water; materials, tooled ashlar. 

21. Write a specification for same. 

22. Give an estimate based on prices of materials and rates of 
wages as before. 

23. It is required to carry a stream across a railway in 20ft. cut- 
ting, which stream must not be diverted; how would you deal with 
it? and give a sketch of the work required, assuming that a 4ft. 
culvert would be sufficient to carry the stream under embankment. 

24. What is the usual amount of coning given to the wheels of 
a locomotive? 

25. How much cant should be given to the rails? 

26. Assuming the super-elevation of the outer rail to be found 
to be 3in. by calculation on the English narrow gauge, 4’ 8}", how 
much should it be on the broad gauge and Indian gauges respec- 
tively, the conditions as to speed and curvature being identical ? 

27. What do you consider the best gauge for a light railway 
with ruling gradients of 1 in 60, average rate of speed fifteen miles 

er hour, maximum curves seven chains radius ? 

28. What kind of permanent way do you consider best suited 
for such a railway ? 

29. Give a short description of the best class of locomotive en- 
gines and rolling stock for same. 

30. Assuming the greatest load on one driving-wheel to be 34 
tons, what weight ot section of rail should be adopted? 

31. Explain the following terms:—Blind siding, three-throw 
switches, block system, facing points, train staff, diamond crossing, 
falling points. 

32. Give cross sections of a turnpike road in side cutting, on 
level ground, through excavation, and on embankment. 

33. Assuming the draught of 1 ton, on a well-made pavement, 
to be 331b., how much would it be on broken stone surface laid on 
concrete buttom, on old flint road, and on gravel road and stone 
tramway respectively? 

34, At what inclination would the resistance become equal to 
the resultant of gravity in each of the above instances ? 

35. Name the best descriptions of stone for road-metalling, and 
the best seasons of the year for repairing roads. 

. Draw a cross section of a canal ona 6ft. embankment, to be 
used by boats drawing 5ft. 6in. of water and 9ft. in beam. 

37. Specify what precautions should be taken to render the 
channel water-tight, and prevent leakage. 

38. What loss of water per day should you provide for in a canal 
of this kind, exclusive of the loss of water from passage of boats, 
in England and the tropies? 

39. If proposed to irrigate a strip of land five miles in length 
and half a mile in width, lying alongside of this canal, so as to 
raise three crops in the year, what alteration would you make in 
your cross section ; and what works should you provide to regulate 
the supply and discharge of the ierigesion water, supposing, for 
instance. you were at liberty to take the requisite amount from a 
large river at one end of your canal? 

40. Write a short specification for Portland cement concrete in 
sea works, specifying the specific gravity of the cement, the tensile 
strain which the mass should be able to bear after seven days’ im- 
mersion, the precautions to be taken in selecting the shing e, and 
the provisions necessary to prevent disintegration before th 
final process of induration. 

41. Namie some of the special advantages derived by a civil en- 
gineer, from a knowledge of the science of geology, in — 
and executing public hd such 26 railroads, common roads, an 
he |b ed the latter. be 
Define the terms “system” and “formation,” as used in 


rite 4 short description of the general distribution of the 





| stratified rocks over the British Islands; and deduce therefrom 
the fineipal localities in which you would expect to find good 
buil stones. 


44, Sone a few of the characteristic fossils of the Silurian, old 
red sandstone, carboniferous, and new red sandstone periods. 

45. What geological system in the British Isles is most rich in 
minerals ? 

46. In what systems are Llandeilo flags, Aymestry limestone, 
gypsum, mountain limestone, Bath stone, milstone grit, respec- 
tively found ? 

47. Whatis meant by the terms granite, greenstone, basalt, 
trachite, pitchstone, porphyry, amygdaloid ? 

48. What is meant by the “dip” and “strike” of strata, and 
how are they deterniined? 

49. What is meant by the terms “joint” and “cleavage ;” 
to what peculiar relation between these is the quality of 
building slates attributable? 

50. What is the difference between gneiss and mica slate? 

51. What is the differetice between “dykes ” and “‘veins ;” and 
what isa flukan? 

52. What is meant by a “ fault” or “ trouble ?” 

53. When a miner encounters a fault in a bed of coal what 
course does he pursue to hit again on the same bed ? 

54. Name one of the most remarkable faults in the world which 
occurs in the English coal-fields, and give a short description of its 
character and extent, 

55. What are ‘‘ farewell” beds, and why so termed by miners ? 

56. Given two specimens of recent fracture of two pteces of cast 
iron, one presenting a crystalline, white, and radiated appearance, 
the other a granulated and grey appearance with some metallic 
lustre; what qualities would you expect in each of these castings 
and for what particular purposes should you select one in prefer- 
ence to the other? 

57. Specify the daily tests of the quality of cast iron you should 
require from the thetal used in castings a8 to fracture and deflection 
under tranverse strain. Do you consider a tensile test also 
desirable ; and if so, what strain per square inch should you re- 
quire to be borne before fracture ? 

58. In making patterns for castings how much shrinkage should 
be allowed for the contraction of the metal in cooling ? 

59. Give free-hand sketches of the following superstructures 
in wrought iron, applicable to either public road or railway, with 
detailed sketches of the principal parts, figuring the dimensions. 
Note.—The maximum load distributed to be two tons per lineal 
foot in addition to the weight of the structure :—Ordinary plate 
girder, 25ft. span ; lattice girder, 60ft. span ; Warren’s girder, 80ft. 


and 
good 


an. 

6v. Calculate the weights, write a specification, and estimate the 
probable cost of construction of each in detail. 

61. Give a free-hand sketch of a wrought iron roof suitable for a 
railway terminus of 100ft. span, figuring thereon the principal 
dimensions and scantlings. 

62. Write a specification for same, and state therein the character 
of covering to be adopted. 

63. Estimate the cost of same. 

64. What are the best kinds of timber to select in the following 
positions — entirely immersed in water, in mud, between wind and 
water, and exposed solely to atmospheric action ? 

65. What are the chief advantages of the rib in groined vaulting, 
both constructively and decoratively ? 

66. What are the essential characteristics of classic architecture, 
as opposed to Gothic—in their proportions and compvsition—mould- 
ings, and other detail? 

67. What are the various means adopted to place a spherical dome 
on a square base, and name the chief buildings in which these 
several means may have been adopted ? 

68. Define the word “ order”— 

(1st). In classic architecture, giving examples of same. 
(2nd). In Gothic architecture, ditto 

69. How and by what means is the thrust of the Gothic vault of 
a cathedral nave concentrated and counteracted ? 

70, What is meant by single and double floors, and the object of 
the latter? 

71. The circular apse of a Romanesque church, 20ft. in diameter, 
is covered by a kemispherical vault, which it becomes necessary to 
protect from the weather; show how you would arrange the 
timbers of the roof, supposing the pitch of the roof to be only 
45 deg.; and what precautions you would take to break the joints of 
the slate covering, and prevent the rain from getting in.—N.B. 
The roof would pitch against the eastern end of nave wall. 

72. Sketch three or four wooden roofs fit for churches, 25ft, 
span, 





SURVEYING AND DRAWING, 
AFTERNOON PAPER. 
[Time allowed, 4 hours.] 

[The figures may be left in pencil, provided they are distinct and neat. 

Constructions of Nos. 1, 2, and 3 must be shown by dotted lines, The 

I of the 'Yy construction lines will render the figure of little 
worth, however correct the result may appear. ‘I'he candidate is recom- 
mended to execute all the figures in pencil first, and to ink them in 
afterwards if he has time.] 

1. (a) Construct an isosceles triangle, on a base of 2in., with 
vertical angle of 40 deg. (6) Describe a circle about this triangle. 
(c) Describe a square about this circle, one side passing through 
one of the ends of the base of the inscribed triangle. Ascertain 
by measurement the length of a side of this square, and write it 

own, 

2. Construct a scale of 5}ft. to an inch, showing 20ft. on the 
right of zero, and 10ft. divided into feet on the left of it. Tue 
scale to have an upper and lower line jin. apart. Print above it 
in Roman characters—Scale of 5}ft. to an inch. 

3. A regular pentagon of side 1jin. is the base of a prism 4in. 
long : draw the plan and end elevation of this solid when its long 
edges are inclined at 30 deg. to the horizon and one side of the 
base is horizontal. 

4, Copy the accompanying elevation of standard of a windlass 
on one and a-half times the scale of the copy. 

5, Copy the accompanying drawings of the front and side eleva- 
tions of the two ends of a crank rod. To be done on one and 
a-half times the scale of the copy, and the parts left incomplete 
in that to be filled up. 

[Nos. 4 and 5 may be coloured if time admits, and any clabora- 
tion added that is thought desirable. ] 


SURVEYING. 
MORNING PAPER. 
[Time allowed, 24 kours.] 

[The candidate’s object being to obtain as many marks as possible, he 
is recommended not tv answer the questions in the order set down, but 
to take up those first which he finds easiést, and afterwards the more 
difficult ones. Although great importance is attached to completeness and 
ring the. questions, the candidate is cautioned against 
unnecessary No values will be assigned to any matter which 
is not strictly rel it to the question put.] 
1A hoary by has a frontage of 32ft. and depth of 80ft. What 
is the area of the lot in land meastre, and what are its length and 
breadth in links ? 

2, Find the area in land measure of the field ABD EC, the 
measurements of which with the Gunter’s chain are given in the 


following field-book :— 
Sas 
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to be made in the computed height of objects on account of the 
curvature of the earth. P 
Example. A station six miles off appears to be 76ft. higher 
than the place of observation. What is its real elevation above 
the latter after the correction is made for curvature? 
4. What are the respective advantages of the Y and the dumpy 
or Gravatt level? Explain the reasons for those advantages dis- 


tinctly. 

5. Describe Mr. Gravatt’s method of examining and correcting 
the collimation of a level, explaining the nature of the process by 
“sketches. Show, also, why this method provides a practical 
correction for curvature and refraction in short distances. 

6. In trigonometrical surveying it frequently happens that we 
cannot set up the theodolite in the centre or axis of the station 
from which we have to measure the angle subtended by two dis- 
tant stations, but are obliged to set up the instrument at a point 
near the station. Explain the nature of the correction necessary 
in the angle observed from this point [or satellite station] in order 
to obtain the angle that would have been observed from the in- 
accessible station. 

7. Two lines of railway, Ax, By, have to be connected by curves 
beginning at A and B; state how many curves will be required, 
and explain how you would determine them and set them out. 
[The angles xA B and A By are both obtuse, and xA and By are on 
the same side of the line A B ; the curves are to be on that side also. ] 

8. Explain the principle upon which the sextant is constructed. 

9. Explain the nature of traverse tables, and how be | facili- 
pe the computation of traverses executed with theodolite and 
chain, 

MORNING PAPER. 
Time allowed, 4 hours. 
First Part. 

1, Complete the accompanying field-book of levels, and prove the 
accuracy of the reduced eke by totalling the figures in the usual 
manner. The stations are ten chains apart. 

2. Plot the levels: vertical scale 3%ft. to an inch, horizontal 
scale ten chains to an inch. 

3. Lay down the section of a line of railway to connect the N. 
and S. railways at stations 1 and 12, in view to the embankment 
and cutting being as small as possible. 

Maximum gradient allowed 1 in 330, and the gradient to be 
altered only at one of the ten intermediate stations. 

Gradients to be stated in print. 

Numbers of the stations to be entered in section ; also the re- 
duced level at each. 

Scales are not required. 

The plotting may be done in pencil only, the ground line being 
shown in fine, and the formation level of proposed railroad in dark 
line, and vertical heights in dotted lines. 

(The table of levels has to be given up to the examiner with the 
rest of your work.) 

LEVELS TAKEN BETWEEN N. AnD 8S. Raltways. 
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SEconD Parr. 

Give specimens of your topographical drawing of the conven- 
tional signs for v-oods, plantations, sand, rocks or cliffs, meadows, 
— houses, churches, roads, bridges, hilly ground, or any of 

ese. 

The drawing may be in pencil or pen, and with or without 
colour, and isolated specimens may be given, or they may be 
worked up into one composition. 

SURVEYING. 
AFTERNOON PAPER. 
Time allowed, 2 hours. 

Nore.—You are recommended to read over the questions carefully, 
before beginning to answer them. This will assist you to frame your 
answers systematically with regard to the time available. Avoid diffuse- 
ness, but be careful to frame your replies so distinctly that the reader 
may be able to learn from them the cract nature and extent of the sur- 
veying work you have performed. The questions are to be answered 
separately in respect of each survey on which you have been employed, 
so far as they are applicable to it. The questions need not be written 
out by you, but only the number of it attached to each answer. It will 
add to the value of your replies if you illustrate them by free-hand pen 
or pencil sketches. 

I. Specify the different surveys or surveying operations which 
you have executed or have been employed upon. (1) While 
under instruction. (2) In actual practice for professional 
purposes, as pupil or assistant. 

II. Give a detailed account of each of these surveys, with special 
reference to the following points :— 

1. The locality and extent, and for the purpose which it was 
undertaken. 

2. The kind of survey; whether with chain only, or with chain 
and compass, or with chain and theodolite, or by triangulation, &c. 

3. If under instruction, the name of tutor or instructor. If 
for engineering purposes, the name of the engineer and company 
or Pan for whom it was undertaken. 

. Whether the survey was executed with or without the tutor 

or engi "si diate supervision. 

ou Number of students or persons who formed the surveying 
party. 

6. Observations with instrument, by whom made. 
7. Chaining, by whom executed. 

8. Instruments, by whom carried from point to point. 

9, Place of residence; and journey therefrom to plece of survey, 
how performed. 
10. Dates of beginning and ending the survey. 

Next describe the number of separate operations carried 
out in this survey; thus, in the case of a trigonometrical 
mobo specify— 

11, Length o and how it was measured, and how the 
measurements were check 

12. Area triangulated, and number of stations. 

13. Observations, how made; and iption and size of 
instruments employed. State how many times the observations 
were repeated. — 

14. Give specimen of field-book used. 

15. Sides of triangles, how determined ? 
the formula used. 





If calculated, give 


P 16. Time occupied in triangulation, i.¢,, days and hours per 
ay. 
et the filling in of the survey, state—. ; 

17, 2 9. pisge. fable. was ased, cad mitde of wing it, and 
number of days during which it was used. 

Pig pe a ety traversing, state— 

e num miles traversed, specifying localities. 
19. Motu ot its employed, 


4 


ed on the 


20. Strength of party; whether whole party en; 
vided over 


survey executed the traversing together, or was su 
different lines. 
21. Number of days occupied in traversing. 
22, Give specimen of field-book. 
As to contouring, if any was done— 
23. State number of days you were employed on it. 
If the filling-in was done with a prismatic compass, state— 
24. Whether it was used with or without stand, 
25. Mode of working with it. 
26. Number of days it was used. 
If the survey was executed with prismatic compass, without 
use of theodolite, state— 
27. Length of base, and describe mode of measuring it. 
28. How the points in the survey were fixed, and how many 
independent bearings were taken to each point. 
29. How the errors in the compass readings were distributed in 
the plotting. 
30. How the survey was filled in. 
31. Give specimen of field-book. 
As to the plotting, state— 
32. The scale on which the plan was executed, and size of the 


7. 
3. The instruments used in plotting. 

34. Whether the plan was coloured. 

35. Whether you executed the plan entirely yourself, or whether 
more than one person was employed on the same plan. 

36. Number of days you were engaged upon the plan, and 
(average) number of working hours per day. 

As to levelling, answer Questions 1, 3, 6, 7, 8, 9, 10; also— 

37. State the lines along which levels were taken, and whether 
they were isolated lines, or connected with other surveys executed 
by you which you have now described. 

38. The strength of the party employed. 

39. The distribution of work among them. 

40. The nature of the instruments u 

41. The distance at which sights were taken. 

42. The number of cross sections taken. 

43. Number of days employed on levelling. 

44. Instructor, whether present or not. 

45. Plotting, on what scale. 

46, Number of days occupied in plotting. 

47. Whether plotting was executed whally by yourself. 

48. Give specimen of field-book. 

As to the levelling executed in connection with such railway 
survey, answer the Questions 37 to 44, and 48, given above. 
State also— 

54. The scale on which the survey was plotted. 

55. The scale on which the sections were plotted. 

56. The mode ategted for laying down the curves. 

57. The number of days occupied in plotting the work. 

58. Whether the plan was done by yourself. 

With regard to any work laid out by you, specify— 

59. The work laid out, and the purpose for which it was done. 

60. The mode of laying it out. 

61. The instruments employed. 

32. The persons engaged. 
In the case of railway or road work laid out, describe also— 

63. The precise method adopted for laying out the curves, taking 
one as an example. 

Add also— 

64. The time which the work took to perform. 

[The same questions to be answered sepurately in respect of each 
survey which the candidate may have been ——— upon, so far as they 
may be applicable, but specimens of the same kind of field-book need not 
he repeated ; it will be sufficient to refer to the previous ones. } 

MATHEMATICS. 
Rev. Dr. Wrictey. 








July 4, 1870; 10 a.m.—1 p.m. 


1, The greater side of every triangle is opposite to the greater 
angle. 
2. If two triangles have two angles of the one equal to two 
angles of the other, each to each ; and one side equal to one side, 


i 
Evc.ip. 


5. A sovereign weighs }$9 of an ounce troy; how many 
sovereigns may be coined out of a piece of metal weighing 1 lb. 
troy? This metal being com of eleven parts of pure gold to 
one part of alloy, what is the value (expressed in money) of an 
ounce of pure gold ? 

6. How much stock at 92% must be sold out to pay a bill of 
£715 17s. due nine months hence at 4 per cent. interest ? 

7. If oranges are bought at 8d. a dozen, and retailed at the rate 
of seven for 6d., what is the gain per cent? and what profit will 
there be on the sale of fifty-six dozen ? 

8. Divide a? — 6° + c + 3 abe by a —b + ¢; and prove that 

(a? + b? + c*) (x? + y*® + 2) — (ax + by + cz)* 
= (ay — bx)? + (bz — cy)? + (ex —az)*. 
9. Show that , 
as h Cah 
(a — b) (a—c) + (6—c) (6— a) + {e a) (ec b) 
10. Extract the square root of 
no pf 179 43,3 4 
— a—5a* 6? + —= ah — =a? b* + — ab*; and 
45 3 2 


prove that ‘ 
4 = 3 = 
Vie+4v 3) V(li—2 v30) * Vi7—2vi0)— 
11. Solve the equations :— . 


7z+5 yo. 3e—7,\_ - 

a -; (2 w-) => 

ay 2 48 wt, ety tram, 2 48 a@ 
2 y “” Zz 

ay) @— 5 2-341, 
z+s3 x 


(4) (fc +1) =2 + 3 oy (327 + 32 — 11). 

(5) {z (x + yw) = 12r + Sy 

‘ ay (Ax + y — zy) = 12 (x + y — 3). 

Find the positive and integral solutions of 
13z + l6y = 970. 

13. If four quantities are proportionals, and the second is a 
mean proportional between the third and fourth ; the third will 
be amean proportional between the first and second, 

14. Sum the series 

(1) 4, 4 4. i to 7 terms. 
a Gh wee © 22 to 5 terms, and to infinity. 

15. Find a third proportional to the harmonic mean between 6 
and 14, and the geometrical mean between 9 and 16. 

16. A boat's crew consists of eight men, three of whom can only 
row on one side and two only on the other. Find the number of 
ways in which the crew can be arranged. 

17. Expand by the binomial theorem. 


12, 


be 


1 
(2a? — 3z°)* ; and Vv — to five terms. 
= 9) 


18. A large vessel is filled with a mixture of spirit and water, in 
which there is found to be 13 per cent. td measure of spirit; ten 
gallons are drawn off, and the vessel is filled up with water ; there 
is then found to be 11§ per cent. of spirit. Find the contents of 
the vessel. 

July 5, 1870; 10 a.m.—1 p.m. 
LOGARITHMS, TRIGONOMETRY, MENSURATION. 
1, Calculate by logarithms the value of 
(32°725)" + (.0349)° + (/ (7671) 
2. Solve the equation °/ 124 = 7. 
3. Given log 2 = ‘3010300, log 3 = « 771213 ; 
find the logarithm of (/ (7"1)* 

4, The angles of a triangle are in geometrical progression, and 
the greatest angle is equal to four times the least; express the 
angles in French grades, minutes and seconds. 

5. Given sec A = 16; find the other trigonometrical functions. 

6. A staff at the top of a tower is observed to subtend an angle 


of 15 deg. by an observer at a distance of 36ft. from the foot of the 


| 


tower, and also to subtend the same angle when the observer has 


namely, sides which are opposite to equal angles in each; then | removed to a distance of 28ft. further from the tower: find the 
shall the other sides be equal, each to each ; and also the third 


angle of one equal to the third angle of the other. 


height of the staff. 
7. In any triangle A BC the tangent of half the difference of 


3. The complements of the parallelograms which are about the | the angles B and C is to the tangent of half their sum as the differ- 
, ence of the two sides A B and A C is to their sum. 


diameter of any parallelogram are equal to one another. 

4. In every acute-angled triangle, the square on the side sub- 
tending an acute angle is less than the squares on the sides con- 
taining that angle, & twice the rectangle contained by either of 
these sides, and the straight line intercepted between the per- 
— let fall on it from the opposite angle and the acute 
angle. 

5. The opposite angles of any quadrilateral figure inscribed in a | 
circle are together equal to two right angles. 

6. From a given circle to cut off a segment containing an angle | 
equal to a given rectilinear angle. 

7. To describe a circle about a given equilateral and equiangular 
pentagon. 


8. Equal triangles which have one angle of the one equal to one | 


angle of the other, have their sides about the equal ang'es re- 
ciprocally proportional ; and triangles which have one angle o 
the one equal to one angle of the other, and their sides about the 
equal angles reciprocally proportional, are equal to one another. 

9. If from the vertical angle of a triangle a straight line be 
drawn perpendicular to the base, the rectangle contained by the 
sides of the triangle is equal to the rectangle contained by the 
perpendicular and the diameter of the circle described about the 
triangle. 

10. If a solid angle be contained by any number of plane angles, 
these shall be together less than four right angles. 

1l. The sides AB, AC of a triangle are bisected in P, Q, and 
BQ, CP intersect in H ; prove that the triangle BHC is equal to 
the quadrilateral APHQ. 

12. From the angle A of an acute-angled triangle ABC a per- 
pendicular is drawn to the opposite side meeting it at D; from 
the angle B a perpendicular is drawn to the opposite side meeting 
it ¢t E: show that the straight lines which join D and E to the 
middle point of AB are equal. 

13. is a triangle whose acute vertex is A; show that the 
square of BC is less than the squares of AB, AC, by twice the 
square of the line drawn from A to touch the circle on BC as 
diameter. 

14. Find a point within a triangle such that if straight lines be 
drawn from it to the three angular points, the triangle will be 
divided into three equal triangles. 

15. In a given triangle inscribe a rhombus which shall have one 
of its cupther points coincident with a point in the base, and a 
side on that base. 

16. Each edge of a tetrahedron is equal to the opposite edge : 
prove that the straight line joini o— middle points of two oppo- 
site edges is at right angles to both. 

July 4, 1870; 2 p.m.—5 p.m. 
Rev. Dr. Wrictey.; 
ARITHMETIC AND ALGEBRA. 

1, Define a recurring decimal ; and show how to reduce mixed 
recurring decimals to vulgar fractions. 

E ‘790451 as a fraction in its lowest terms. 

2. d the value of 


of — (24 of 24 — 7; and of 
Gay ofh crue ++ SOURED of «eo 





+ 2°36875 of £4. 
3. Divide the square root of by 2 ; 
4. An engine of power can out 3tha of the water 
contained in a deep by w eight hours a day for 
nine days. In many days of twelve hours could an engine 


| position to be 18 deg. 30 min. 


| 
i 


| 





8. Being on a river, and observing a column on the banks, I find 
the angle of elevation of its top to be 30 deg., and the angle sub- 
tended by its top and a small island down the river to be 47 deg. 
25min. After sailing past the column to this island, a distance 
of 450 yards, I find the angle subtended by the top and my former 
Find the height of the column. 

9. The vertical angle of a triangle is 120 deg., and the difference 


| of the sides is equal to }ths of the base ; find the other angles. 


10. Express the cosine of the sum of two angles in terms of the 


| sines and cosines of the angles themselves ; wits proof. 


11. A regular polygon of n sides is described about a circle of 
given radius ; find the area of the polygon. 

12. A railway cutting is to be 25ft. deep, and to have a breadth 
of 30ft. at the bottom : find the width at the top so that the sides 
may have a slope of 30 deg. from the vertical. In 100ft. of such 
cutting how many cubic yards of material must be removed ? 

13. In a circle of 10ft. radius is inscribed a triangle whose 
angles are 45 deg., 60 deg., 75 deg.; determine the areas of the 
segments exterior to the triangle. 

14. The circumference of the base of a conic frustrum is 50ft., 
the altitude 16ft., and the diameter of the top 13ft.; find the 
whole surface and the volume. 

15. Show how to divide a 2ft. globe into three portions of equal 
volume by parallel planes. 

16, If a circular arch, composed of five rings of brickwork, have 
a clear span of 30ft., and measure 37ft. on the back ; find its rise, 
and the area of its face, supposing the depth of each brick to be 
Hin. 

July 5, 1870 ; 2 p.m.—5 p.m. 
Sratics, Dynamics, Hrprostatics, &c. 

1, Enunciate the ‘‘ Parallelogram of Forces” and the “Triangle 
of Forces.” The resultant of two forces is 21 1b. ; one of them is 
14 1b., and the other is inclined to the resultant at an angle of 
30 deg. : find the other force, ani the angle between the two. Can 
the forces represented by 12, 4,7 acting on a particle keep it at 
rest? Give the reason for your answer. 

2. The arms of a straight lever are Llin. and I3in. ; and from 
their extremities weights of 7lb. and 8 Ib. are respectively sus- 

nded ; at what point must a weight of 3 lb. be suspended that the 

ever when horizontal may be in y eg of , 
3. State and prove the rule for finding the centre of gravity ofa 


triangular pyramid. 

4. Frome cylinder, let a cone having the same base and altitude 
be cut out ; determine the centre of gravity of the remaining part 
wy t: here three pulleys hang by te and 

. In a em, where eys Separate an 
parallel st; Z re t of 3Ib. iP attached to the highest, 41b. to 
the next, and 51b. to the lowest pulley : find the power required 
to sustain equilibrium, . 

6. The length of a screw is one foot and a-half, and the radius 
of the cylinder one-twelfth of that le : if the thread makes 
thirty-six turns, find its inclination and length. 

7. Find the foree along horizontal find & Sue 9 
weight of 25 tons up a ro in lane, the coefficien 
weight of 2 $367 s8 ths lndltantion of the e being such that 
7 tons acting along the plane would support the weight if the plane 


were 
8 Enuneiste the first and second laws of thotion. A starts 
with the velocity u, and is acted on by & uniform foros in the 


eae 
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direction of the velocity during the time ¢ ; if f be the acceleration, 
and s the space described in the time ¢, prove that s = ut + $f; 
and if v be the velocity after describing the space s, prove that 2 


= u? + 2s, 
9. A icle uniformly accelerated describes 108ft. and 140ft. 
in the fifth and seventh seconds of its motion respectively: find 


the initial velocity and the numerical measure of the acceleration. 

10. Two weights of 51b. and 4 1b. together pull one of 7 lb. over 
a smooth fixed pulley, by means of a connecting string ; and after 
descending through 15ft. the 5lb. weight is detached without 
interrupting the motion: find through what space the 4 lb. weight 
will descend. 

11. A body impinges directly on another: find the velocities 
after collision, the elasticity being imperfect. 

12. A stone of 2lb. weight is whirled round ge goon | bya 
string 5ft. long having one end nxed : fiad the time of revolution 
when the tension of the string is 51b. 

13. A railway truck weighing with its contents 10 tons, resis- 
tances being 81b. per ton, is drawn from rest by a horse; after 
going 300ft it isobserved to be moving at the rate of 5ft. per second : 
ee the number of units of work that has been } soc by the 

orse. 

14. The sides of a rectangle immersed vertically in water are 7 
and 12, the shorter side being coincident with the surface: it is 
required to draw from one of the angles at the surface a straight 
line to the base dividing the rectangle into two parts, such that 
the pres-ure on them may be as 5: 3. 

15. A hollow copper sphere, whose internal diameter is 2ft. just 
floats in water: find its thickness, the specific gravity of copper 
being 8°788. 

16. Describe the barometer. In the tube of a barometer 34in. 
long some air was left, and the mercury was observed to stand at 
28in., when in a perfect barometer it was at 30in.: suppose, on 
the top of a mountain the perfect barometer stood at 20in., at 
what h-ight would the imperfect barometer stand ? 

17. Describe the thermometer, the mode of filling it with 
mercury, and the process of graduating. Express the temperature 
%S deg. Fahrenheit in terms of the Centigrade and of Reaumur’s 
thermometers respectively. 

18. Find the height through which water will rise in the pipe of 
a common pump after any stroke. 








CAPTAIN TYLER ON THE FESTINIOG 
RAILWAY. 


Ir will be remembered that Captain H. W. Tyler, R.E., formed 
one of the party accompanying the Duke of Sutherland on his visit 
to the Festiniog Railway last February. He has since repo:ted to 
the Board of Trade the results of his impressions in the following 
letter addressed to the secretary in the railway department :— 


“1, Whitehall, 4th March, 1870. 

**Str,—I have nowthe honour to report, forthe information of the 
Board of Trade, that, in compliance with the instructions in your 
minute of the 8th y]timo, Lattended certain experiments on the1l!th, 
12th, 14th, and 15th ultimo, on the Festiniog and Mid-Wales 
Railways. 

“The object of these experiments was to test the capabilities 
of the Festiniog Railway, which has a gauge of rather less than 2ft., 
and also the powers and comparative steadiness of double bogie 
engines, such as have been designed by Mr. Fairlie, both on the 
Festiniog Railway and on the ordinary gauge of 4ft. 8}in. 

‘The trials were made in the presence of various members of an 
Imperial Commission, under the presidency of Count Alexis 

3ubrinskey, who visited England for these special purposes, as well 
as of his Grace the Duke of Sutherland, and numerous others from 
various countries, including Major-General Sir William Baker, R.E., 
and Mr. Thornton and Mr. Juland Danvers from the India Office. 

**T beg to enclose herewith detailed statements of the experi- 
ments, in the form of the original documents, drawn up by myself 
in the presence of those who witnessed them, and containing 
descriptions of the engines employed. 

‘“*As regards the Festiniog Railway, they quite bore out what I 
stated in regard to it in my reports to the Board of Trade six or 
seven years since, previously to its being opened for y g 
traffic, and those contained in a paper which I subsequently read 
at the Institution of Civil Engineers. The amount of traffic which 
can be economically carried upon this little railway, and the speed 
at which it can be conveyed round curves which would be abso- 
lutely impracticable under the ordinary system of railway working, 
render it a most instructive example, showing how, by a reduction 
of gauge, adaptation of rolling stock, and =~ arrangements, 
cheap railways on narrower gauges may be advantageously con- 
structed in our colonies, in foreign countries, and even in parts of 
the United Kingdom. The precise gauge in such cases should, 
however, be suited to the local circumstances of each particular 
locality, and must depend upon various considerations which it is 
not necessary here to detail. 

‘*When the Festiniog Railway was first opened for passenger 
traffic the Board of Trade, on my recommendation, made it a 
condition that the speed should be limited to ten or twelve miles 
an hour. And this was done on account of the narrowness and 
lowness of the works, the condition of the permanent way, and the 
novelty of the system of applying locomotive power to so narrow 
a gauge. Since that time the permanent way has been materially 
improved, and the greater part of it has been relaid with heavier 
a fished at the joints. The system has also been thoroughly 
tested, and there appear to have been no accidents to p gers 
But the narrowness and lowness of the works remain, and this is 
now the weak point of the line. 

** At certain bridges on the line, and other places, extra height 
and width might, apparently, without much difficulty or ex- 
pense, be afforded, and the company would do wisely in making 
such improvements as far as soutiedte ; but the enlargement of 
the tunnels, and of the width in certain other places, would, no 
doubt, be very costly. 

**The speed appears to have been increased from time to time 
as the - manent way has been improved, and it would now, I 
think, be only right to release the company from the obligation 
which was imposed upon them in this respect on their first open- 
ing for passengers. As they have hitherto conducted the traffic 
with safety to the public for so many years, the question of speed 
might now ee pn be left to their own discretion, not with the 
idea that they are to run their passenger trains at the com- 
paratively high speed of which the little line has so curiously 
shown itself to be capable, under the system of low centres of 

ravity, which has so wisely been adopted for the rolling stock, 
but with confidence that they will keep well within that speed, 
and allow ample margin for all contingencies, such as cannot 
always be foreseen even under the most careful management. 

‘* As regards Mr, Fairlie’s double-bogie engines, the experiments 
have shown, not only that the principle upon which they are de- 
signed—first, of reducing wear and tear and friction by the employ- 
ment of the bogie system ; secondly, of conveniently accumulating 
the weight upon the wheels, so as to make all the wheels into 
driving wheels ; and, thirdly, of providing engines which can run 
in either direction with equal safety—are sound, but also that the 
narrower the gauge the more profitably they can be employed for 
through traffic.—I have, &c., 

“* (Signed) “HH. W. Trier.” 











Ay ovtonep of coal has been discovered by Mt, W. T. Blandford, 
F.G.8., in the bed of the Hasdo river, just below the village of 
Korba, in the Bilaspur district, India. His conclusions, after ex- 

i the seam, are that both the quality and the position of 
the are favourable for working, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


1042. Jonn Farrcioves, Warrington, Lancashire, ‘‘An improved mill- 
stone dress.”—A communication from John Fairclough, St. Joseph, 
Missouri, Kansas, U.S.—8th April, 1870. 

1600. Jonn Priestman and Tuomas PriestMaNn, Preston Brook, Cheshire, 
‘‘Improved means and apparatus for dressing or finishing leather.” — 
2nd June, 1870. 

1633 Dante Benttey and Jonn Broap Jackson, Bury, Lancashire, 
‘*Improvements in rag engines.”—6th June, 1870. 

1642. Barnarp HO xt, Savile-row, London, “Improvements in carriage 
and other wheels, = plicable to h h - 

1645. Joun Morris, Belfast, Antrim, Ireland, ‘“ Improvements in ma- 
chinery for shedding power-loom warps.”—7th June, 1870. 

1664. James WiLt1AM But.er, Stonebridge Park, Willesden, Middlesex, 
Wittiam Davip BuTLer, Princes-street, Hanover-square, London, and 
James Dunbar, Vicarage-road, Camberwell, Surrey, “‘ Improvements in 
machinery or apparatus for supplying coal, cannel, or other substances 
Hen gas retorts or ovens, and for withdrawing the same after distil- 
ation. 

1673. Jonn Dickinson Brunton, Leighton-crescent, Kentish Town, 
London, ‘‘ Improvements in the ventilation of tunnels.”—9th June, 











87 le 
171L. Cnarces Haywarb PermaN, Birmingham, ‘‘ Improvements in coal 
ages.” 


1715. Ropert MILLER, Gartcosh, Lanarkshire, N.B., ‘‘ Improvements in 
the manufacture of clay or earthenware pipes and in the mechanism 
employed therefor.” 

1717. Joacuim Fossarp, Boulevart de Strasbourg, Paris, ‘“ Improved 
bellows for lighting fires.”—15th June, 1570. 

1719. Wittiam Gapp and Joun Moore, Manchester, ‘‘ Improvements in 
looms for weaving.” 

1722. Epwin C. Rouxs, Lee, Kent, “‘ Improvements in harmoniums and 
other reed instruments of music.”—A communication from George 
William Scribner, Chatham, Ontario, Canada. 

1723. Josiah Swain, Oldham, Lancashire, ‘‘ Improvements in the con- 
struction of furnaves for the manufacture of iron and steel.” 

1725. Joan Henry Briervey, Aldermanbury, London, “ Improvements 
in the ornamenting of fastenings for braces, belts, and bands, and other 
like articles.” 

1727. Wittiam Epwarp Newton, Chancery-lane, London, “ Improve- 
ments in machinery for binding, wrapping, and forming cigars.”—A 
communication from Socrates Scholfield, Providence, Rhode Island, 


U.S. 

1729. Henry Hermann Kromscuroeper, Camden-street, Camden Town, 
London, and Witt1aAM PARMINGTER RANDALL, Dorset-street, Vauxhall 
Bridge-road, London, ‘Improvements in gas meters.”—16th June, 
1870. 


1732. GEorceE Farmer, jun., Summer-lane, Birmingham, ‘ Improved 
mode and means for the indenting of iron for shoe-heel tips.” 

1737. Heyry Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
applicable to looms for weaving.”—A communication from Louis Raoul 
Bazin, Paris. 

1741. THomas GreeNwoop and Jutivus Fasran, Hoxton, London, “An 
improvement in billiard and bagatelle cues.” 

1743. Louis ANTOINE RITTERBANDT, Eastbourne-terrace, Hyde Park, 
London, “Improvements in the manufacture of peat charcoal.” — 
ies a communication from Jean Baptiste P; it, Torrebl 

pain, 

1747. Esenezer Partrince, Smethwick, Staffordshire, ‘Improvements 
‘in axle-boxes and in means of securing the same upon the axle.”— 
17th June, 1870. 

1750. Tuomas James SmitH, Fleet-street, London, “Improvements in 
treating copper pyrites, and in apparatus therefor.”—A communication 
from Cyprien Marie Tessié du Motay, Paris. 

1753. Joun James Lunpy, Leith, near Edinburgh, Midlothian, N.B., 
“An improved compound for the lubrication of wool and other similar 
animal material in their processes of manufacture.” 

1755. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in ——— for raising sunken bodies, and in the mode of 
operating the same.”—A communication from Amédée Mouillard, 
Boulevart St. Martin, Paris.—18th June, 1870. 

1759. Witu1aM Rarnrorp, Oxford-street, London, ‘Improvements in 
wardrobes, which improvements are applicable to other articles of 
furniture and to the fitting of show and such like rooms.” 

1761. JAMES Outram, Sevenoaks, Kent, ‘Improvements in rotary 
engines.” 

1763. Henry Tuomas Davey, Chilton-road, Sudbury, Suffolk, ‘‘ Improve- 
ments in apparatus for washing and boiling linen and other fabrics.” 
1765. ADamM CaRLIsLte BaMett, Thirsk, Yorkshire, ‘‘ Improvements in 

reaping and mowing machines.” 

1767. Joun Butioven, Accrington, Lancashire, ‘Improvements in 
slasher sizing machines.”—A communication from Daniel Hussey, 
Lowell, Massachusetts, U.S., and Frederick Allen Leigh, Boston, 
Massachusetts, U.S. 

1769. Cant Louis Franke, Field’s Hotel, Wilson-street, Finsbury, 
London, ‘“ Improvements in the manufacture of steel.” 

1771. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in railways and in the engines and carriages to run thereon.”— 
A area from Frangois Maurice Marin, Paris.—2lst June, 
1570. 

1773. Samvuet NeviItye, Ellison Gl ks, Gateshead, Durham, “ A new 
or imp d facture of pla’es of glass.” 

1779. THomas Granam, Green Mount-street, Beeston-hill, and Tomas 
Dixon, Leek-terrace, Hunslet, near Leeds, Yorksbire, ‘‘ Improvements 
in rotary engines.” 

1781. Juan Jose MeEnpez, Piccadilly, London, “Improvements in ships 
and vessels.” 

1783. WittiaM Epwarp Newton, Chancery-lane, London, “‘An improved 
mode or process for obtaining glycerine from soap-makers’ spent lyes.” 
—A communication from Benjamin Talbot Babbit t, New York, U.S.— 
22nd June, 1570. 

1785. THomas RicuMonpD and CHRISTOPHER CaTLow, Burnley, Lancashire, 
“Certain improvements in the preparation of cops and healds em- 
ployed in the manufacture of woven fabrics.” 

1786. WittiaM Spence, Quality-court, Chancery-lane, London, ‘“ Im- 
provements in the construction of boxes or cases for containing eggs, 
glass, crockery, or other articles requiring to be packed separately.”— 
A communication from James McCree, Toronto, Ontario, Canada. 

1787, Henry Pootry and Tuomas Roserts, Liverpool, *‘An improved 
—, machine for weighing and registering grain and other sub- 
stances.” 

1788. ALEXANDER WALKER, Edinburgh, Midlothian, N.B., ‘“ Improve- 
ments in window sashes and parts connected therewith.” 

1789. Davip Forbes, York-place, Portman-square, London, and ASTLEY 
Paston Price, Lincoln’s-inn-fields, London, ‘“‘ Improvements in the 
production of pounds capable of being emplo 4s manures.” 

1790, ANDREW Barctay, Kilmarnock, Ayrshire, N B., ‘‘ Improvements 
in smelting iron and other ores, and in the apparatus employed 
therefor.” 

1791. Ropert Hupson, Graystone House, Adwalton, near Leeds, York- 
shire, ‘‘ Improvements in the mode of manufacture of cloth.” 


























7s Epwarp FIncu, emma uare, Chepstow, M hshire, 
“Impr its in hinery for forcing or exhausting air or aerifor: 

flaiae” ig ig 1m 
1793, Witt1am Ropert Lake, South ton-buildi London, “An 





improved faucet.”—A communication from Isaac Carey, Morristown, 
New Jersey, U.8.—23rd June, 1870. 

1794. ARMAND Ruiz and Epovarpb Le Petcetier, Rue de Province, Paria, 
“Improvements in the construction of revolving coilers, applicable to 
looms for spinning hemp, flax, and other textile matters.” 

1796. WitttaM Brown, Portsmouth, Southampton, * Imp 
the construction of steam and hydraulic rams used in naval 
warfare.” 

1797. Peter Jensen, Chancery-lane, London, ‘Improvements in appa- 
ratus for indicating the speed of vessels and the velocity of running 
ell — A communication from Ferdinand Julius, Christiania, 

orway. 

1798. JosepH Smirn, Keighley, Yorkshire, ‘Improvements in ma- 
chinery or ,®pparatus for spinning and twisting or doubling fibrous 


+ 








substances. 
1799. ANDREW Stewart and James Stewart, Glasgow and Coatbridge, 
Lanarkshire, N.B., “‘ Imp: its in facture of welded iron 





ly AN + Dey 8 

and steel tubes, and in apparatus therefor.” 

ae JAMES Sinccarr, M ter, “Imp: its in respiratory appa- 
ratus. 

1803. Taomas WriGutson, Teesdale Ironworks, Stockton-on-Tees, 
Durham, ‘‘Improvements in apparatus for lowering weights.”—24th 


June, 1870. 
1804. Ropert Saunpers, Croydon, Surrey, ‘Improvements in break- 
waters structures for coast protection.” 
eg ea pone and BenJaMin ae tae Silsden, Yorkshire, 
* Improvement or appara’ manufacturing spool 
per tubes for use in .”—A communication frees 
and Geiger, Lille, France. 
— ge Tuomson, Glasgow, , N.B,, Improvements in 


and 
- manganese ores, oxides, or salts, in making ferro- 
1807. SamuEL James Fettows and Epgar Feutows, Wolverhampton, 





Staffordshire, ‘‘ Improvements in planishing, le , and creasing 
frying-pans and metallic articles, and in tools or apparatus 
employed for those purposes.” 

1808. JuLius Sax, Great Russell-street, Bloomsbury, London, ‘An im- 


proved m ‘ 
1810. Jous Naprer and Wituiam CruicksHank, Edinburgh, Midlothian, 
N.B., “An improved arrangement and construction of portable 


bath. 

1811. Wittiam Martix, Nottingham, ‘Improvements in the manu- 
facture of woven gauze fabrics made on bobbin net or twist lace 
machines, and in the machinery or apparatus employed therein.” 

1812. Esau Lampert, Eagle, Lincolnshire, “Improvements in the con 
struction and arrangement of stages made of iron or other similar 
material, applicable to windmills or other buildings or erections or 
structures,’ 

1813. EmiLe VIARENGO DE ForRvILLE, Nantes, France, “ Improvements in 
velocipedes.”—25th June, 1870. 

1814. Ropert Morton, Stockton-on-Tees, Durham, “Improvements in 
apparatus for cooling liquids, which improvements are also applicable 
to distillation and surface condensation. 

1815. Davip Rowan, Glasgow, Lanarkshire, N.B., ‘‘New or improved 
constructions and arrangements of valves and their actuating parts, 
and their application to steam boilers and engines, suitable also for 


other purposes. 

1816. HenrI ADRIEN BonneviLue, Sackville-street, Piccadilly, London, 
“A new and improved apparatus for warming and ventilating carriages 
ae boats.”—A communication from Pierre Grandjean, Rue St. Martin, 

aris. 

1817. Joun Crank, Belmont-terrace, Notting-hill, London, “ Radiating 
the axles of locomotive engines.” 

1818. Vincent Rastovrx, Boulevart Bonne-Nouvelle, Paris, ‘‘ Inprove- 
ments in steam engines.” 

1820. Jonn Georce Henry Hitt, Chancery-lane, London, “ Improve- 
ments in fastenings for elastic stockings, stays, corset bandages, and 
other articles of dress or wearing apparel.” 

1821. WiLt1am Epwarp Newrox, Chancery-lane, London, *‘ Improvements 
in the production of glucose, syrup, and sugar.”—A communication 
from Jean Jacques Grosheinz,, Logelbach, Frauce. 

1822. WiLuiaM Bennet ADaMson, Glasgow, Lanarkshire, N.B., “‘ Improve- 
jenna the manufacture of artificial stone, and in articles composed 

ereof.” 

1823. Ropert Ket, Bradford, Yorkshire, Pi rnite pom in treating 
and distilling petroleum and in apparatus employed therein.”—A com- 
munication from James Laws Heverin and James Lloyd Bewley, 
Freedom, Beaver, Pennsylvania, U.S. 

1824. Joseph Burrerworts and Joun Backnovuse Hutcuinson, Leeds, 
eo “ Improvements in the making of carriage, cart, and other 
wheels. 

1825. JosepH ButreRworTH and Joun Backnouse Hvutcuinson, Leeds, 
Yorkshire, “Improvements in making wooden skewers, and in the 
machinery, apparatus, and means tv be employed therein.” 

1826. ELIJAH WARREN SANDFORD, Brooklyn, New York, U.S., “ An im- 
proved friction brake for cars and other purposes.” —Partly a communi- 
cation from William Leaver, Brooklyn, New York, U.S. 

1827. WiLu1aM Robert Lake, Southampton-buildings, London, “‘ Improve- 
ments in rails for railways.”—A communication from Adolf Neumann, 
Vienna, Austria. 

1828. WiLLiaM RippeLi, Crosby Hall-chambers, London, ‘‘ Improved 
apparatus for cutting wood into small strips, filaments, or shavings.” 
1829. Witu1am Rosert Lake, Southampton-buildings, mdon, ‘‘Im- 
provements in breech-loading fire-arms, and in cartridges for the same.” 
a :' en from Charles Edward Sneider, Baltimore, Mary- 

land, U.S. 

1831. WittiaM Rosert Laxr, Southampton-buildings, London, “ Im- 
provements in candles.”—A communication from Frangois Alfred 
Chatel, Paris. ‘ 

1832. CHARLES McDermott, Brixton, Surrey, ‘“ Improvements in pencils 
for marking on linen and other materials, and in means connected 
with their use.”—27th June, 1870. 

1833. Dovuctas Mote, Webber-street, Blackfriars-road, Surrey, ‘‘Im- 
rovements in elliptical clip adjustments of door springs or 
inges.” 

1834. Taso Hampson, Boothstown, near Manchester, and JamMEs 

Hicson, Manchester, *‘ Imp ts applicable to mowing and reap- 














1835 Joun FRYDENDAHL Horrcaarp, Manchester, “ Impro ts in 
the construction of pipes for smoking.”—A communication from H. M. 
Assam, Odense, Denmark. 

1836. CHARLES JoHn Carr, Manchester, ‘‘Improvements in shoes for 
horses and other animals, and an improved method of fastening or 
securing shoes to horses and other animals’ feet.” 

1837. JosepH Westwoop, Tredegar House, Bow, Middlesex, and Rosert 
Baiturz, Leyton, Essex, ‘“‘Improvements in the cunstruction of 
ships.” 

1838. AARON Mercatr aud Witi1AM Guissons, Preston, Lancashire, 
“‘ Improved strapping motion in mules for spinning.” 

1839. Joun Georce Henry Hitt, Impasse de la Carus, Rouen, France, 
“ Improvements in fans.” 

1840. Thomas PATERSON MILLER and Davip Mitter, Cambuslang Dye- 
works, Lanarkshire, N. B. “‘Improvements in apparatus for dyeing or 
otherwise treating yarns.” 

1841, Tuomas CorBetr, Shrewsbury, Salop, “ Improvements in ploughs.” 

1843. ALEXANDER MELVILLE CLarK, Chancery-lane, London, “‘ Improve- 
ments in steam generators.”—A communication from Henry Petit- 
pierre, Boulevart St. Martin, Paris. 

1844. WituiaM Rospert Lake, Southampton-buildings, London, ‘“‘ An 
improved machine for hulling coffee and rice.”—A communication 
from Henry Thomas Pratt and John Carver Alden, Bridgewater, Massa- 
chusetts, U.8S.—28th June, 1870. 

1848. Epwarp Grirrita Brewer, Chancery-lane, London, “ Improve- 
ments in and apparatus for preserving animal and vegetable sub- 
stances.”—A communication from Edward Roberts Kent, Hamilton, 
Canada. 

1850. pe, Kirby Moorside, Yorkshire, ‘‘An improved drying 








mac 

1852. SipencHam Dvuex, Harewood-square, London, “Improvements in 

construction of steam boilers.”—A communication from George 
Whitfield, Yokohama, Japan. 

1854. Witt1aM Ropert Lake, Southampton-buildings, Ch y-lane, 
London, “ Imp its in app for effecting the delivery of 
mail bags and ls to railway trains in motion.”—A communication 
from William McCabe, Rochester, New York, U.S., and Francis Way- 
land Glen, Oshawa, Ontario, Canada.—29th June, 1870. 











{Invention Protected for Six Months on the Deposit of 

Complete Specification. 

1857. Witut1aM Rosert Lake, Southampton-buildings, London, “An 

improved process and apparatus for chlorinating gold, silver, and 

copper ores.”—A communication from Charles Stetefeldt, Austin, 
Nevada, U.S.—30th June, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 


1973. Wttu1am Ropert Lake, 8 jpton-buildings, London, ‘‘ Metal 
tubos.”—5th July, 1867. 

2054. Davin Marr Henperson, Smethwick, Staffordshire, ‘‘ Lighthouse 
lanterns.”—12th July, 1867. 

2058. Erastos BricHaM BiceLtow, Gresham Hotel, Dublin, Ireland, 
** Power looms.”—12th July, 1867. 

2002, Witu1aM ANDREWws, Union Ironworks, Melksham, Wilts, ‘‘ Hay- 
making machines.”—Sth July, 1867. 

2016. WILLIAM ©TRATFORD ANDREWS, Hampstead Vi Abbey-road, St. 
John’s-wood, London, “‘ Telegraphic communications.”—9th July, 1867. 

1992. Ive Mackie McGreorcr, Commune, Newry, Ireland, and ALFRED 
Paup, Clevedon-street, Liverpool, ‘‘ Plug valves.”—8th July, 1867. 

2105. Wituiam BARNINGHAM Joun Txompson, Rolling Mills, 

endleton, L hire, ‘‘ Bending, straightening, and punching rods, 


bars, &c.”—18th July, 1867. 
2028. James Noam Paxman and Henry Matruews Davey, Standard 
Ironworks, Colchester, Essex, ‘* Drying wheat, &c.”—10th July, 1867. 














Patents on which the Stamp Duty of £100 has been Paic. 

1734. Morris West Rutaven, Oxford-terrace, Hyde Park, London, 
* Rudders.”—11th July, 1863. 

1693. Witu1aM BasForp, Pewsey, Wilts, “Generating and purifying 


.”—8th July, 1863. 
18. oneness  gpraasaad Kensington, London, “ Treating ores, &c.”— 
10th Jul . . 
1782. Hawev Exuiort, Birmingham, “ Breech-loading fire-arms.”—16th 


July, 1863. 
1738. *RicnaRD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Cartridges.” 
—11th July, 1863. 


Notices of Intention to Proceed with Patents. 
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632. Joun Ciece, Oldham, “ Looms fi eeing, 24 
635 James TuEopore Gnrirrin, Upper Thames-street, London, 
ya i ny journals of oo, spindles, &c.”— 
A communication from Walter Abbot! 
633. WILLiaAM —— Lake, 8 wm build London, “ Per- 
monk "—A inion from Daniel Rice Pratt. 
a. - Ma 1870. 


. RoBert Youna, Glasgow, “‘ Hulling or treating grain.” 

ou . a ALEXANDER Matruews, Runcorn, ‘Moulding bricks, 
les, ec.” 

. ALLIson Hoaa, jun., Gracechurch-street, London, ‘Safety 








a 


648. ALEXANDER FRiepRich Witnetm Lovis, Upper Spring-street, 


Portman-square, London, ‘ ‘Chairs, sofas, &c.”—4ih March, 1870. 

651. Jans Brassey 6 >. “ Dressing, stiffening, or finishing and 

and fabrics, and paper. 

652. ero _—— CHARLES FREDERICK Rosrnson, and James 
ane Hype ANDREW, Stockport, “ Twisting, compressing, and draw- 

656. SAMUEL HowaARD Storr, Rochdale, ‘ Machinery for -weaving 
yarns.” 

662. James Epwarp Ransomr and Joun Ropert Jerrrizs, Ipswich, 
<< Ploughs."—5th March, 1870. 

667. Gronce Houcrarr and FR pom ROBERTS, Manchester, 

« Pre and treating aurif oO eget ores.” 

668. JAMES EAVES, Appleton-within- -W and THomas Rosinsoy, 
Widnes, “‘ Chlorine.” 

673, Wituiam Epwarp Newton, Chancery-lane, London, “ Injecting and 
reducing liquids to a state of +4 Es minute subdivision.”—A com- 
munication from Alcide Sanial 

674. + ne WILKINS, Sesubssongh, % ships and vessels.”—7th March, 


ost x mene! Lana, Cockspur-street, Charing Cross, Westminster, ‘‘ Breech- 

ng fire-arms 

689. Grorce Preston and Jou PresticE, Deptford, “‘ Preventing the 
waste of water.” 

691. Wittiam Epvwarp Newton, Chancery-lane, London, “ Generating 
steam or elastic vapour for actuating motive power engines.”—A com- 
munication from Jean Baptiste Givord.— 8th March, 1870. 

692. Josrpn Hopkinson, Southport, ‘‘Generating steam. 

* Bg now Potter, Fisherwick, Doagh, near Belfast, ‘Bleaching vege- 

able tibres.” 

695. Tomas SEAVILLE Trust, Ebenezer House, Old Kent-road, Surrey, 
“* Steam and hot-water boilers.” 
701. Wittram Ropert Lake, South ti Lon Thrash- 

_acccaae ”—A communication from George B. Hamlin.—9th March, 

702. O.tver Ormrop and RKozert Hatt, Eagley, near Bolton, “Finishing 
thread or yarns.”—10th March, 1870. 

719. Francis Brusca, Kingston-upon-Hull, “‘ Operating the dampers of 
steam boilers and furnaces.”—11th March, 1870. 

750. Jonny Feber, Manchester, “Manufacturing paper and pulp from 
wood, &c.”—15th March, 1870. 
784. Jonn HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘“ Road- 
making.”—A communication from oo Wiart.—16th March, 1870. 

797. ALEXANDER MELVILLE CLaRK, Chan + ae London, “ Moulds for 
stereotyping.” —A communication from H ppolyte ‘Auguste Marinoni.— 
17th March, 1870. 

823. JAMES STANILAND Stocks, Bensamin Stocks, and Samvet Hutcur- 
son, Leeds, “Scouring and shaving hides, skins, or leather.”—19th 
March, 1870. 

852. Witt1am Tourston CULMER, Hornsey-road, London, ‘‘ Brushes.”— 
23rd March, 1870. 

963. Joseru Curimes, Clare Villas, Merton, Surrey, “Securing safety to 
railway passengers.” —2nd April, 1870. 

994. ALEXANDER MELVILLE Ciark, Chancery-lane, London, ‘ Washing 
and treating pulps.”—A communication from Louis Joseph Amedée 

rmont.—5th April, 1870. 

1069. James Kirk, SamveL SHELMERDINE, and CerpHas Frocoatt, Stock- 
port, “‘ Hats.”—12th April, 1870. 

1106. Cuartes Bearp, ury St. t. Edmunds, “‘Constructing partitions or 

walls.”"—12th April, 1870. 

1263. Henry Betmont, Romford, _— ploughing, hgrrowing, dig- 
ging, and cultivating land.”—3rd May, 1870 

1403. James Yates, Birmingham, “‘ Taps or stop-cocks. "~--16th May, 1870. 

1575. CoLin MaTHER, Salford, “Sizing and dressitig yarn.”—30th May, 


1870. 
1590. Rosert Hucues, Worcester, ‘Scraping and cleansing streets and 


1591. Georce Lowry, Bury-street Found Salford, and Samver 
Brookes, Lower Broughton, ‘‘ Preparing an hackling flax.” —I1st June, 


1870. 
1676. Peter Spence, Newton Heath, Manchester, “‘ Alum, &c.”—9th June, 
1870. 


1701. Henry Hammonp, Manchester, ‘‘ Mix: soils, chemical manures, 
&c.” —A communication from Frederick Tolhausen:—14th June, 1870. 
we. + ow Haywarp Perman, Birmingham, ‘Coal vases.”—15th 

une, 1870. 

ne. THOMAS Greenwoopand J utivs Fasran, Hoxton, London, “ Billiard 

le cues.” 

1743. Louis ANTOINE RITTERBANDT, Eastbourne-terrace, Hyde Park, 
London, ‘‘ Peat charcoal.”— Partly a communication from Jean Baptiste 

Passedoit, Torreblanca.— 17th June, 1870. 

1752. Joun Orr Ewrnc and Josern a CoLeman, Glasgow, “ Treating 

or preparing certain lubricating oils. 

1753. Joun James Lunpy, Leith, near Edinburgh, “‘ Lubricating wool, 
&c.”—18th June, 1870. 

1781. Juan Jose Menpez, Piccadilly, London, “‘ Ships and vessels.” 

1783. Wittiam Epwarp NewTon, | ry-lane, “Obtaining glycerine 
from soapmakers’ spent lyes.” — A communication from Benjamin 
Talbot Babbitt. —22nd py 1870. 

1840. Tuomas Paterson MILLER and Davip Miter, Cambuslang Dye 

Works, Lanark, ‘ Dyeing and treating yarns. "28th June, 1870. 
1806. ss THOMSON, Glasgow, “‘ Treating manganese ores, oxides, or 


salts, & 
1808. 5 hapa Sax, Great Russell-street, Bloomsbury, London, ‘‘ Mecha- 
nical recorders.” —25th June, 1870. 
1857. Witu1am Ropert Lake, South iton-buildi London, “ Chlori- 
nating gold, silver, &c.”—A communication from Charles Stetefeldt.— 
30th June, 1870, 


hnilat dot “ 








ha’ an interest in ig any one of such applications 
shout leave — in rs of their objections to such application 
img office of the Commissioners of Patents, within fourteen of its 





List of Specifications published during the Week ending 
9th July, 1870. 

$203, 4d.; 3290, 1s.; 3305, 28. 2d.: sot, 1s. 2d.; 8887, 8d.; 3341, 5s. 8d.; 

3342, 10d., 3343, ied: 8351, 8d.; $853. 1s. 2d.; 3858, 1s. 4d.; 3360, 10d; 

336', 6d.; 3364, ; $879, 1s. 10d.; 3380, Sd.; 3381, 6d.; 3882, Is. =: 


3403, Is. 6d.; 8406, 8d.; 3419, 16d.; 8421, 6d.; "3423, 8d.; 3432, 10d.; 8434, 
10d; 3439, 104.; 3443, 8d.; 3445, 4d.; 3455, 8d.; 3456, 6d. ; 3457, 8d.; 3458, 
10d.; 8459, 4d.; "3462, ‘éd.; ‘3466, 4d.; 4d.; 3472, 4d.; 3475, 4d.; 3477, 
4d.; * 3478, 1s, 6a. 3481, 4a ; 8486, 4d.; 3487, 4d; 3490, 4d.; 3492, 4d.; 3493, 

; 8497, ; 3498, 4d.; 3500, 4d.; ‘3502, ‘4d; 3505, 4d.; 3506, 4d.; 3508, 
4d. 3512, ‘ai 3513, 4d.; 3516, ‘sa.; ‘3521, ‘6d.; 3562, 8d.; 658, 1s. 6d. 


*~* Specifications will be Soruapted ty pom Gum | ed apes 
receipt of Ve bee lee ae. Sums e 

remitted by Post-office Order, payable at the Post-o ce, 6 High 

Holl to Mr. Bennet Woodcroft, Majesty’s Patent-office, Sou’ 

ampton-' 








ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are 
Z Tins EwoLunn, atthe eles of her Majesty's Commissioner of Patent 


Class 1.-PRIME MOVEBS. 

Including i Steam and other Wind, and 
‘ater Mills, Gearing, Balen tusnee be 

3673. H. Kina, Nottingham, ‘‘ Surface condensers.” — Dated 18th 


consists in constructing that class of steam boilers where the 
boiler is made ui ot somesel watts cr copenate chamber, cash Seemed 
with corrugated The inventor eases cach of cuth chambers with 
a tu Fanning along ite lower eud, and this 
“metal ttn tee two corrugated sides of the chamber. The tube he 
forms so as to project at each of its ends beyond the corrugated sides, 
and the tubes may have flanges formed them, to which covers be 





affixed ; or to enable two or more such chambers to be con: to 
another, the upper end of each chamber may similarly be formed 
witha projecting beyond it, or the upper 


tul and 
the sides may be fitted with covers or ends in any suitable manner. 


3681. G. bt Hunslet, “‘ Pumping.” —Dated 20th December, 1869. 
The inventor employs two pistons and cylinders, each of the cylinders 


comm: 
whilst at the w 
or way comm 





are employed at the lower ends of the cylinders, as is well understood ; 
but the upper ends of the cylinders have no valves, but the top of each 
ye eed is always in communication with the a or way connected to 
ie bottom of the other cylinder.—Not proceeded wi 
3694. V. age Paris, ‘‘ Preventing accidents > ‘steam, machinery.” — 
Tits coneista in 1... Fae te the engine itself in such 
con an 4 engine such a 
manner that its work is Popped directly if any one of its parts should 
ha; to get out of order. apparatus is com of a rod having 
at its ends two shoulders or claws, secured on the rod by two adjusting 
screws. The rod through holes in a guide fixed to the horseshoe 
piece or frame of machine. At one of the holes is a small 
screw, which only permits the rod to move from the effect of a blow or 
concussion. At the point of the rod is jointed the end of a lever, sup- 
ported at one end, and the other end of which is linked to the pin of the 
angle piece or — The end of the square supports a small shoulder 
or clutch, on which rests the shoulder or clutch of a rod fixed rigidly to 
the weight. 
3695. H. Green, Preston, “ Lubricators.”—Dated 21st December, 1869. 
a. - lubricant is contained in a vessel or vessels attached to or cast with 
; and the lubricant is lifted out of the vessel and supplied to 
the} by a eee eee eee which is in contact 
end is tarued sound by the be lubricated. This pulley or 
roller is placed outside of the bearing; the lubricant deposited on the 
shaft is scra) off by a lip fixed to the bearing or step placed in the re- 
quired position for guiding the lubricant to a ch 
with the inside of the step. The vessels for the lubricant at each end of 
the journal are connected together by a pipe or other communication. 
3699. W. Ferrtr, Lanark, N.B., “ Blast furnaces.”—Dated 21st December, 





1869. 

The top of the furnace is closed by fixed and movable cones, adniitting 
of the introduction of the ores, flux, and fuel in a well-known way, and 
has in connection with it a pipe or main for leading away the gases of 
some of them. The upper part or throat of the furnace is divided into 
four or other convenient number of compartments or retorts by vertical 
walls; and also the circumferential wall, or rather the lining of the latter, 
are formed with flues, th: whicha = on of the gases taken off from 
the top are led, and in jwhich they are burned by the aid of the requisite 
addition of atmospheric air an by inlets situated at various points. 
The gas for the flues is preferred to lead from the furnace top by two dia- 
metrically opposite passages and pipes, one of which is indicated by 
dotted lines. These pipes pass vertically down the outside of the furnace 
and communicate with upper and lower casings, from which the gas is 
admitted into the various Internal fi flues by openings, which may be fitted 
with valves, for regulating the supply to the various points. 

3702. J. Loaper and W. H. Cui.p, Finsbury, “‘ Steam rulers.”—Dated 22nd 
December, 1869. 

The inventors in "the interior of! the boiler a solid or hollow dis- 
placer, which occupies a large portion of the space, so as to leave a com- 
paratively thin water 5 all round between the boiler and the dis- 
placer. Around the displacer, about midway between it and the shield of 
the boiler, the inventors place a tube or plates, the lower end of such tube 
or plates being within a short distance of the bottom of the boiler, and 
the top opening into the upper part of the water space, so as to obtain an 
effective circulation of the water in the boiler. 

3704. J. M. F. Gray, Liverpool, “‘ Marine compound steam engines."—Dated 
22nd , 1869. 

This consists, nsists, First, in placing the cranks at such an angle to each other 
that, —o propulsion of the vessel, the crank . the low-pressure 
cylinder is rom {od eg. to 50 deg. more than 90 phn Dd reference about 
30 deg. more than 90 See in advance of the high-pressure 
cylinder. 8 diy, in 1 the cylinders ~ bn coupled to the 
same crank that the time oa action of the low-pressure piston when the 
pe tedrcde ye fy pelled is from 10 deg. to 50 deg. more than 90 deg. in 
advance of time of action of the high-pressure piston, by preference 
30 deg. more than 90 deg.—Not proceeded with. 

3705. J. Bourne, Mark-lane, “‘ Motive power from heat.”—Dated 22nd De- 
cember, 1869. 

The inventor produces heat by means of solid, liquid, or gaseous com- 
bustible matter brought into a state of minute subdivision, and uniformly 
diffused among oxygen (or some body containing it), previous to the in- 
flammation which is effected in close vessels, and preferably under very 





great pressure. By this means the combustion constitutes a continuous | 


explosion, which generates power. 
8719. R. Spear, New Haven, U.S., “‘ Paeumatic water raiser.”—Dated 23rd 
December, 1869. 
In the side of the cylinder, near or at its bottom, is a manhole for the 
pu of clearing the cylinder of any dirt and sediment settling within 
th e from the water, this manhole being closed in any suitable manner. 


Near the bottom on one side of the cylinder is the inducting water valve, | 
ite side, at the same height, is the educting water valve | 
connected with the pipe to carry or raise the water to any desired height. | 


and on the o; 


The inducting valve is so constru as to open inwards and allow free 
ingress to the water, but will close to any pressure from the inside, pre- 
venting the water from passing out through the same. 
$720. R. Spear, New Haven, U.S., “Steam engine governor.”—Dated 23rd 
December, 1869. 
This consists in so constructing ing > queaasr that its action will be en- 
tirely pgm of any motion derived from the engine or machinery 
to be regulated ; and by the combined and reciprocal action of gravity, 
with the pressure of steam or other motor, a catioren force will be ex- 
erted upon the engine or machinery to be operated, regardless of the 
amount of force, or its sudden changes, when in excess of that at which 
the governor is set rated. a 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3683, a4 Morris, South Hackney, ‘‘ Permanent way.”—Dated 20th December, 


This consists in forming and securing in ition double-headed or 
other rails as follows, that is to say, one or both heads of rails, or wear- 
ing surfaces, as the case may be, are made separate, and secured to the 
web portion of the rail by means of dovetailing throughout its whole 
length o ~ the top, bottom, or both top and bottum, of the body or web 
portion of rail; a vertical’ dovetail projection is BS, throughout its 
whole length. The remaining portion of rail not occupied by the vertical 
projection is made at an nae inclining upwards, to meet, as it were, the 
vertical projection, so that the angle formed by one side of the vertical 

rojection and the bevel line is less than a right angle; the heads are 
eel with a sq Ty throughout their whole length ; the 
or bottom sides @ of the head that fit next the body or web portion of rail 
when laid on ready for fixing will project a little beyond the sides of the 
rail. 





8701. R. W. Pyne, Lambeth, “‘ Velocipedes."—Dated 21st December, 1869. 
Suppose the carriage to be mounted on three wheels, namely, one in 
— as a steering wheel, and the other two behind under the body of 
the carriage, which is mounted on springs. The inventor fixes these two 
wheels on ite axles ye & , and fixes the box ornave of each 
wheel on its respective axle. He also fixes a grooved pulley on each axle 
under the back seat of the , and connects these eys by means 
of endless chains to the two other pulleys mounted on sbort axles fixed 
to each side of the body of the at such a height as is convenient 
for a m to impart motion to the pulleys by means of a winch 
handle fixed on each of the last-mentioned axles, one handle being 
turned round by the right hand, and the other by the left hand. By 
these means the inventor imparts rotary motion to the back or running 
wheels in the proportion of two, three, or more revolutions of the wheels 
to one revolution of the winch handles. —Not proceeded with. 
ats = Bessemer, Cannon-street, ‘‘ Steam vessels.”—Dated 22nd December, 


This in suspending saloons, cabins, and some of such 
vessels on trunnions or pivots placed above their centre at apy so 
that the floors thereuf may >. uence — continu ‘pic = 
zontal tion, or nearly so, or pitching 
the el 8 ee ae af oe cases 
ee ae WE parents bo Tee A. 3 Vt — 

end pitching motion of the vessel. The position of this centre of motion 
may, if required, be altered by the shape of the vessel, by the distribu- 
tion of the load, and by the depth of immersion. 
8715. C. 8S. N. Erey, Paris, “* Railway sleepers.”—Dated 23rd December, 








1869. 

This in forming railwa: rts of a core- 
castor rout ron echned in coutg of cocking menntehe tame 
Portland cement, 
proceeded with. 


$722. a3, L. and T. Wrvans, St. Petersburg, “‘ Packing railway rails.”— 
ted 23rd December, 1869. 
nd ne 5 een Le 'y fished, so as to form one con- 


tinuous rail of equal out, and a of an inch, more 
or less, left between the head of kes, wi ich secure the rails in 

, and which are driven into the pers of the rail and 
the lower table of rail. e-heads do not bind the rail down 
to an, or a sleeper below or above its 
proper Relghb won bo detected. 


es W. L. and T, Wrvans, St. Petersburg, “‘ Forming railway joints.”— 
Dated 23rd December, 1869. 
This consists in using a new form of fish-plates, whereby a railway 





track is rendered quite as and secure at the junction between two 

ind Gaebien t. To the outer side of the rails, at the 

its thereof, is adapted a or splicing plate of forged or rolled iron 

or steel, preference—with a view t» lightness and strength—of 

together with a smaller fish or splicing plate on the 

inner side of the rails—will preserve the full stre of the rails at the 

cally <a us causing an equal 

mn each ~ ee making it admissible tu place the 

3724. C. C. Merriman aa 0. Repmonp, Rochester, U.S, “ Traction 
engines.” —Dated 23rd December, 1869. 

This consists in producing the traction by means of a set of flukes or 
anchors, which are made to protrude from the rim of the driving wheel 
and enter the ground as the wheel advances upon it, and to with- 
draw into the wheel after the traction is accomplished, both em ge 
and the withdrawal being made in a somewhat vular direction 
to avoid tearing up the —_ The wheel may tted with any num- 
4 = such anchors, and the machine may have one or more such driving 
wheels. 
$728. R. oe, Liverpool, “ Propelling steamships.”—Dated 24th Decem- 


This + in a blade propelling power for sailing ships, canal fiats, 
or boats and steamers, and is an improvement on the = le of the 
screw or paddle. Its advantages for sailing vessels are that when there 
is a sufficient wind for the vessel to sail the engine need only be stopped, 
and the apparatus will be entirely clear of the water, and of no impedi- 
ment whatever to the vessel sailing. 

3730. G. M. F. Motesworrs, Bideford, “* Rails."—Dated 2ith December, 





This relates to the use of a rail of wedge-#haped sectional form, com- 
of cast iron and wood, or of iron or other metals, cast or wrought, 
combined with wood or other substances.—Not proceeded with. 
3734. W. McApaM, Glaagow, N.B., “‘ Collecting fares.”"—Dated 24th Decem- 
ber, 1869. 

This consists of a box divided into two compartments, the upper one 
of which is made partly of glass, or it may be made of a section or a seg- 
ment of a hollow glass globe. In the top of this upper compartment a 
slit or opening is made to admit the muney into the middle or next com- 
partment, — is made uf wood or any other suitable material.—Not 
proceeded with 
3735. T. G. McDianurp, Southampton, “ Rigging vessels."—Dated 24th 


December, 1869. 
The inventor dispenses with the rae uare sails and their yards as now 
merally in use, and in lieu thereof he uses sails to be reefed and furled 
rom the deck, that is to say, he secures to each lower mast one or more 
revolving trysuil masts or rollers, namely, one abaft. and one or two, as 
may be required, ona foi uarter of each lower mast. The revolving trysail 
mast or roller will be provided with looms and gaffs. There will be a 
slide guide on the top of each boom for the clue of the sail to travel in 
and out on, aud a groove under each gaff for the bending rope 
—to 7 hanks are attached, which secure the sail—te run in and out 


ug’ 





Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

3668. J. C. Ramspen, Bradford, “‘ Looms.”-——Dated 18th December, 1369. 
Across the loom in front of the lathe the inventor places a shaft which 

is free to work in bearings. One or more helical grooves are cut into this 
shaft at each side of the fabric intended to be woven. These grooves are 
cut right-handed on the one side and left-handed on the other. Fitting 
on to this grooved or screwed shaft are two arms to each piece of fabric 
intended to be woven ; these arms have by preference plates screwed 
thereto, which plates are provided with pins, studs, or projections, to 
take into the helical grooves. Arms project towards the reed, and are 
fixed in that position, whilst they are yet free to slide backwards and for- 
wards upon the shaft, the euds being guided by V or other suitable guides, 
as will be readily understood. At the ends of the arms nearest to the 
reed, and at right angles thereto, the needles or weft inserters are 
attached by any suitable means. 

om, te Nottingham, “‘ Twist lace machines."—Dated 18th Decem- 

7, 1869. 

The inventor employs in between the bobbin threads which work in the 
main vertical ground pillars above mentioned other bobbin threads which 
he employs to twist or weave with the ornamenting w threads in the 
meshes or spaces between the main vertical pillars. Sometimes he causes 
such extra bobbin threads to weave with the ornamenting warp threads, 
so as to fill the meshes on such parts of the pattern with plain tabb: 
weaving. At other times the inventor causes them, whilst twisting wi 
the ornamenting warp threads, to tie them to the horizontal threads of 
the ground meshes, and in other similar ways he uses these extra bobbin 
threads in con, ———- with the ornamenting warp threads in ornament- 
ing the ground net. When such ornamentation is not required the in- 
ventor causes the extra bobbin threads to twist in the main pillars, 
where, as they are usually fine threads, they will not be apparent ; or in 
some cases they may be clipped or cut away from the ornamental part 
where they are not required after the work leaves the machine. 
om, & Woopwarp, Nottingham, “ Knitting frames.”"—Dated 13th Decem- 

r, 1869. 
In order that the rear ends of the jack levers may not be liable to be 
bent by the slur cock, which is drawn along below the rear ends of the 
acks to raise them in succession, the inventor affixes to the sides of the 
jack levers, above the part where the slur cock acts upon them, strips of 
poe ay to fill up the between the jacks, so that even should the slur 
k catch against one of the jack levers it would be unable to bend it, as 
the jack lever at this point would rest against and ‘be supported by the 
next jack lever. The whole row of jack levers would thus abat against and 
support one another at the where the slur cock acts against them, — 
thus the vibration of the jacks and sinkers is toa great extent av vided, and 
the slur cock can be run across the row of jacks at a quicker speed than 
heretofore ; the jacks also are not so likely to rebound after falling as they 
now frequently do, nor are the sinkers so liable to break. 
3678. G. and G. A. Ermen and W. Foster, Manchester, “* Polishing yarns.’ 
—Dated 20th December, 1869. 

This consists in making the bristles or other materials to project on 
each side of the stock, so that when one side is worn the stock may be 
reversed to bring the other side in working position.—Not proceeded with. 
3685. J. Witp and J. Smrra, Rochdale, “ Pile fabrics.” —Dated 20th Decem- 

ber, 1869. 

This its in i ts of warp and weft for the pur- 

of making a better ay or foundation, and also a better face than 

Pitherto obtained. 

3693. J. B. Bource and J. B. Leresvne, Paris, ‘‘ Shearing and cleaning 

Sabrics.”—Dated 21st December, 1869. 

The principle of this or hi in a plane, 
hollowed in its interior, in form of a widened mortise, the narrowest 
opening of which receives the steel blades intended to operate on the 
fabricas these blades present a straight and sharp toothing in chisel form 
in the interior of the come-and- men a of the plane ; circular pivots of 
the supports of the batten are placed one on the summit of the machine, 
the other below. —Not prosesdes with, 

3698. J. Martin, Leeds, “‘ Rendering cloth water repellent.”—Dated 2ist 

December, 1869. 

For rendering cloth and other woven or textile fabrics, » pare and the 
like, water and damp repellent, the inventor first passes through a 
solution of fat acids, which i is hereinafter designated ob solution No. 1, and 
which may be prepared by boiling animal or vegetable fats or oils with 

caustic alkali, or by cutting up and dissolving soap by boiling it in the 
proportion of 11b. of soap to every nine or ten gallons of water, keeping 
the same proportions of materials. In the case of fat acids he uses this 
solution a lukewarm state, and macerates the fabric therein for one 

he then more the f regulating the — by the ——_ | the fabric ; A} 

e then fabric, an a solution 

Pivhich is af } armed st polation No. 2, ay ane car 

be prepared by Genciving ty 21. to 31b. of the sulphate to every nine 

or ten gallons of water. 

aia PritcwaRp and J. Coutins, Glasgow, ‘‘ Embroidering.”—Dated 


, 1869. 
The sewing or pattern is produced ‘tare or rows of needles, of the 
more generally 


class, 

the e the middle, which are passed righ ding Ae} pF ER 4 
each wih ang Goone threaded with a single or double of equal length 
attached to the at one end, and to the eye of the needle at the other, 
all the needles being simultaneously pushed, caught, and drawn right 
through the fabric by the usual traversing needle Fa tr carriages or 
frames, or it may be by the traversing to and fro of the abric being sewn 
and its carrying frame between the said needle holding frames. 
3706. J. Brooke, Huddergfel: oat, “inane, da: "— Dated 22nd December, 1862. 

In place of woollen inventor employs in the weaving yarn 
Qurenad of cow ox call talon. This bair for this purpose is treated by card- 
ing before the spinning into thread or yarn, and in some cases, especially 
for the finer qualities of thread, it is combined with cotton. 
$712. R. Tunwer, Manchester, “‘ Preparing, &c., cotton.”"—Dated 23rd De- 


cember, 1869 
The “can, or receptacle for the twisted sliver or thread, is is mounted on 





Jot 








a table mado to rotate atthe ao 2 one the ye he | 
and traverse for laying the we the “can” a plate is arranged 
on an arm or arms from from the end of a short hollow vertical shaft in suit- 
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able bearings, this shaft be’ driven at such a as will give the 
twist required. Ona itable Brack atc take te 


q twist re. a pair 
of small rollers are mounted, so as to propel the sliver forward through a 
tube in the coiler plate, which is mounted to rotate in the twist plate. 
The coiler plate is driven by a ring wheel resting on the twist plate, and 
is ring is driven by an arm or arms from the end of s short holluw shaft 
passing through the hollow shaft carrying the twist plate. The small 
rollers are driven by gearing from the teeth upon the coiler plate. 
3725. A. Te1ssonnieRe, Puris, “ Fabric for curtains.” —Dated 23rd December, 
1869. 

This consists in uniting or superposing fabrics generally in use for 
making window curtains or blinds, such as muslin, gauze, and tulle, 
whether plain, figured, or embroidered guipure, and other materials of a 
similar nature, on oiled materials, preferably gauze and taffetas of trans- 
parent quality, which are then printed in colours to resemble stained 
glass when viewed as a transparent medium.—Not proceeded with. 

3732. P. Currie, Renfrew, N.B., “ Drying woven fabrics.”—Dated 24th De- 
cember, 1869. 

This consists in combining with any suitable known kind of tentering 

and drying apparatus machinery for applying a positive longitudinal 

















in fi two sets of slots for the needle and feed surface in the same 
plate, wi e circular to fit a circular hole in the cloth plate. By 
simply turning this mee round in the hole either set of slots may be 
ewan into use. circular double needle-plate is secured by a lever 
on the under side of the plate, or by other‘ convenient means.— Not pro- 
ceeded with. 

3660. R. C. Gopparp, Stockport, “ Portable cooking apparatus.”—Dated 

18th December, 1869. 

The inventor divides a pan or vessel made of iron, copper, tin, or other 
metal, and of any convenient shape or form, into two or more compart- 
ments, each having separate lids or covers. In each of these compart- 
ments he fits « colander, or loose = or vessel, the bottom and sides of 
which are perforated, and in ich the meat, vegetables, and other 
matters to be boiled are placed, separate from each other, and in separate 
waters, the latter being poured into the several compartments separately 
until they are respectively filled to the height or heights required.—Not 
proceeded with. 

3684. C. Mez and Sons, Freiburg, Baden, “ Garments.”—Dated 20th Decem- 
ber, 1869. 
This consists in garments which will admit of the proper action of the 





measurement to the fabric, together with suitable stretching appli ’ 
whilst it is heing entered upon the tentering machine. Or the measuring 
and stretching machinery may be arranged apart from the ordinary 
tentering and drying apparatus.— Not proceeded with. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
71l. W. T. and J. McKtwzie, Dublin, “‘ Sharpening mowing machine 
cutters.” —Dated 23rd December, 1869. 

This consists in an angular-faced reciprocating stone, arranged to work 
over a transverse adjustable bed, on which the cutter bar is ———— in 
such a position that the stone working in the angle between the cutters 
will bear upon the edges of the cutters forming the angle. 
$733. W. H. Baxter, Brixton-hill, “ Measuring corn.”—Dated 24th Decem- 

ber, 1869. 

The inventor makes a strong frame of wood or iron supporting a beam 
suspended on suitable centres ; this beam may be made conveniently of 
two bars of iron or wood connected together on one side of the fulcrum, 
but having a space between them on the other. On this latter side, and 
between the two bars, isa drum divided into three or more compartments 
of a peculiar construction, This drum has an axis through the centre 
— is free to turn in bearings on the ends of the two bars of the 

cum, 
3687. J. 8. Goprrey, Leslie, U.S., “ Ploughs.”—Dated 20th December, 1869. 

This consists, First, in an improved arrangement of the revolving disc 
mould-board of a plough or cultivator, with reference to the other opera- 
tive parts, such that the mould-board shall be caused to operate clear of 
the bottom of the furrow, and be caused to revolve by the action of the 
furrow alone, without the necessary use of gearing or other like device. 
Secondly, in combining with a plough or cultivator a horizontal flange, 
to which to attach the box plate of the revolving mould board. 


Class 5.-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3716. J. Woopwarp, Darlington, ‘* Manufacture of bricks.”—Dated 23rd 
December, 1869. 

This consists principally in the utilisation for the manufacture of bricks 
of the refuse of slag or scoria exuding from blast furnaces employed in 
the smelting of iron ores. The slag in its molten state as it comes from 
the furnace is run into suitably shaped moulds formed in metal fire-clay, 
sand, or other suitable material in fixed or movable frames, beds, or 

xes. 

3672. D. W. Batty, Chelsea, U.S., “Composite pavement.”—Dated 18th 
December, 1869. 

The substratum or foundation of earth is first brought to the requisite 
grade in any well known manner, a quantity of asphaltum, either in a 
natural state or as prepared by a peculiar process, is softened or diluted 
with dead oil, or heavy oil resulting from distillation or production of 
tar, the dead oil serving as a vehicle whereby the asphaltum may be 
ultimately mixed with ingredients which are incorporated unto or with 
it. With such asphaltum the inventor then incorporates, in varying 
quantities and proportions, according to season, climate, and circum- 
stances, a quantity of ground slate, soap stone, pulverised dry clay, or 
other finely powdered analogous material, or earthy substance, there 
being combined with such substances when laid, a quantity of shell, 
stone, or other hard or desirahle substances, the dead oil having the 
valuable effect of retaining the asphaltum in a tenacious and semi-elastic 
state, but for which it would assume when cold a very hard and brittle 
one, while the earthy or mineral substances impart body to the mass and 
prevent liquefactious escape of the asphaltum.—Not proceeded with. 





Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
3653. R. Inte and G. Naytor, Dewsbury, “‘ Consuming smoke.”— Dated 17th 

December, 1869. 

This consists in an iron flue fixed to the end of a boiler in the form of 
a rectangular parallelogram l0in. or llin. wide, and about 2ft. 6in. in 
depth, which will vary according to the size of the boiler ; this flue is 
furnished with six dampers and two hinged doors, chains, rods, and 
pulleys, with which it is worked, and as shown on drawings. Supposing 
the left-hand door be opened for fuel, and being closed again the damper 
shuts, aud another damper opens at the same time and receives the newly 
made smoke after it has passed northward up the flue of the boiler; it 
then passes along the end of the flue westward, thence up the southward 
side to a damper, then it enters the iron tube or flue at the west end, and 
passes on through another damper into the highly heated fire, where it is 
consumed.—Not proceeded with. 


3665. J. Smites, Birmingham, “ Breech-loaders.”—Dated 18th December, 
ii 


This consists in an arrangement for withdrawing the pin or striker of 
guns into a safe position on the unlocking of the bolt or plug for reload- 
ing the gun. At that part of the rear of the bolt or plug where the por- 
tion of less diumeter sets in, the inventor makes a cam-shaped recess or 
opening, and on the front end of the sliding sleeve a similar shaped pro- 
jection is made. When the bolt or plug has been locked for firing, the 
cam-shaped recess in the bolt or plug is brought into a line with the pro- 
jection on the sleeve, and on the advance of the sleeve, to carry forward 
the pin or striker to discharge the gun, the projection on the sleeve enters 
the cam-shaped recess in the bolt, and the bolt and sleeve are engaged 
together. On turning the bolt through a portion of a rotation to unlock 
it, one edge of the cam-shaped projection on the sleeve forces back the 
said sleeve, and thereby withdraws the pin or striker carried by it into a 
position of safety, that is within the plug or bolt. The plug or bolt can 
now be moved backwards to open the breech, the said plug pushing before 
it the sliding sleeve. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 
pore. R. W. Beryanp, Kildare, “Candle lamps.”—Dated 13th Decembe v, 

869. 

The inventor employs a metal tube enamelled on the outside to resemble 
a candle, or it may be plated or otherwise ornamented, or the tube may 
be of porcelain or other material. It is closed at its lower end, and at its 
upper end it receives a screw plug or nozzle, from which a wick tube 
descends nearly to the bottom of the candle, like body of the lamp. The 
spirit or oil which the imitation candle is to burn is poured into the hollow 
body, and is there securely retained by the screwing in of the nozzle and 
wick tube.—Not proceeded with. 
oP. J. W. Greenwoop, Holloway, “ Buckles."—Dated 16th December, 

869. 

This buckle consists of a frame of brass or other metal. A bar extends 
across the ea a of the suid frame; to this bar the tongue of the 
buckle is hin, and it also serves to hold the butt end ‘of the strap 
which is sown to it. The ages of the buckle when at rest reposes on 
the front bar of the frame. e back bar of the frame is thicker the 
other parts of it, and is slit. Perforating the back bar at its top side is a 
screw hole which penetrates ee the underside. In this screw 
hole a screw is made to work. is screw has 4 conveniently shaped 
head that accommodates itself to a key or turn screw, by means of which 
the screw is raised or lowered.— Not procéeded with. 

636. T. C. Marcu, St. James’ Palace, ‘‘ Ornumenting upholstery.” —Dated 
17th December, 1869. 

The inventor imparts or adds colour to such glass pieces by mixing paint 
with the transparent cement which fixes those pieces to the glass po) weet 
or he paints the pieces of glass on the reverse side of the pattern with any 
suitable colour, lets them dry, and then cements them to the glass surfaces. 
In either case he obtains pieces of glass of various hues and colours, which 
may be so arranged as to produce different crnamental patterns, such as 
flowers, leaves, and fruits, on a ground of looking-glass or mirror. 

3639. W. Carver, Manchester, “‘ Sewing hines.”—Dated 18th December, 


1869. 
This consists in a mode of constructing the needle-plate, and consists 








respi y functions of the skin, and at the same time produce great 
warmth. These garments are constructed of a network of silk, between 
the meshes of which a layer of air is losed. Silk y a further 
advantage in that it is a non-conductor of electricity, therefore does not 
convey the electric warmth of the body. These improved garments may 
be worn under an ordinary shirt or light upper garment, into which the 
perspiration will soak, evaporating quickly into the air. They may be 
worn either as a , drawers, or er form of underclothing, and 
when made in tLe form of drawers they prevent the injurious effects 
arising from the tight fit of the trowsers at the knees by providing space 
for the passage of air to the pores of the skin. 

8688. T. SHAKESPEARE and G, ILLsToN, Birmingham, ‘‘ Sewing machines.” 

Dated 20th December, 1869. 

The inventors make the axis of the driving wheel of larger diameter 
at that part on which the driving wheel works than at the part which 
takes into the standard or frame supporting it. The two parts are ec- 
centric to each other. By means of a set screw in the standard or frame 
the axis may be fixed in any position to which it has been turned. Owing 
to the eccentricity of the two parts of the axis the turning of the said 
axis through a greater or less angle may be made to raise or lower the 
driving wheel to the required degree. The turning of the axis is effected 
by a screwdriver inserted in a nick or notch on the outer end of the axis. 
When the band has become slack it is only necessary to loosen the set 
screw, and turn the axis until the band is sufficiently tight, and by 
driving home the set screw to fix the said axis in its place. 

3689. A. M. Sitver and F. Wurre, Camberwell, “ Indicating time.”—Dated 
20th December, 1869. 

This consists mainly in combining a globular or otherwise shaped ap- 
pliance (bearing on its surface indications of intervals of time) with a 
platform or support caused to revolve in a regulated manner by means of 
clockwork of one of the descriptions or arrangements called lever 
escapement movement, or patent lever movement, or horizontal escape- 
ment movement, and with this arrangement gas, oil, petroleum, wick, or 
other illuminating agent may be employed to light the globular or other 
graduated appli e graduated appli revolves on the platform 
or support, and an index or pointer is used to show the numbers or 
characters marking the time. 

8713. E. Isos, Paris, “ Soles for boots.” —Dated 23rd December, 1869. 

The inventor takes two or more of the thin sheets of wood, previously 
cut in the form of a sole, and places them on the last, consequently they 
form the inside of the sole or part nearest the foot. These are covered in 
the usual way with a piece of cloth, wool, or leather; these layers of 
wood are then coated with tar, gutta-percha, or other similar substance 
in a liquid state, to prevent the humidity of the external or outer sole, 
which is of leather, from reaching the foot ; this latter sole is attached 
tothe upper leather in the ordinary manner by means of screws, nails, or 
sewing, and gives solidity to the whole. 

3717. J. B. Goucn, Rhyl, Flintshire, “ Collar studs.”—Dated 23rd December, 








1869. 

This consists in combining with a collar stud of ordinary form a clip 
or hook, beneath which the necktie or scarf is placed, and by which it is 
held in position. 

3721. J. C. WaLker, Hackney Wick, ‘‘ Stoves.” - Dated 23rd Decenber, 1869. 

This consists essentially in a double cylinder containing water heated 
by a lamp, in which petroleum or any of the oils used for illuminating 
purposes is to be used as the heating agent. 
$729. G. E. Born, Finsbury, “‘ Sugarloaf machines.”—Dated 24th December 

1869 


This consists of six framed saws which move on four perpendicular 
standards ; these saws cut the sugarloaf into slices or plates. ese slices 
or plates are again divided by a circular saw, which may be placed in any 
position for obtaining the desired breadth. At the upper end there is the 
moving work, which is likewise placed in different positions according to 
the different sizes of the sugar cubes required. The machine also gathers 
the different parts of the cut sugar mto a compartment.—Not proceeded 
with. 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 


3667. R. Nevity, Llanelly, “‘ Retorts.”—Dated 18th Deceinber, 1869. 

This consists in forming such articles of wrought iron welded into the 
desired forms, whereby lightness, efficiency, and durability are obt.ined. 
The mode which the inventor has found to answer in making retor!s and 
annealing pots consists in taking a plate of iron sufficiently long '» pass 
around the sides of the article, and so as to meet at one corner wh::’e the 
ends may overlap, or where they may leave an angular space, into which 
he introduces, if necessary, a strip of iron. He then heats the par <, and 
welds them together so as to produce a tube open at both ends. Ev then 
takes a plate of iron formed to the shape required to form the end «r top, 
and to overlap the end of the tube. Theparts are then heated and welded 
together, so as in effect to make the retort or annealing pot of one con- 
tinuous piece of wrought iron.—Not proceeded with. 

3669. J. M. Surers, Preston Pans, ‘Preparing malt.”—Dated 18th December, 

1869, 

This consists in a special construction of drying or roasting apparatus 
so arringed that the deleterious effects arising from the use of coal, coke, 
wood, turf, or other fuel are avoided. The quality of the malt dried is 
enhanced, and the process in general is more cleanly than what is at pre- 
sentin use. The drying or roasting apparatus is composed of a wire- 
covered cage or perforated chamber, of a shape which prevents the exit of 
the grain, either through the openings between the wires or perforations 
of the cage, or over the top or lip thereof. The grain or malt is put into 
the cage whilst in a partially moist state; and the cage being rotated at a 
high velocity causes the grain to be scattered about by centrifugal action, 
so that the moisture is thrown off.—Not proceeded with. 

3671. 8. Gites, Borough, ‘* Fermenting roots.”—Dated 18th December, 1869. 
The inventor mounts a horizontal shaft to rotate in bearings across the 
le tun at a short distance above the surface of the liquid contained 

herein. This sbaft he provides with a number of long aad short pallets 
or blades, arranged Lowmenger | in two sets on opposite sides of the shaft, 
and placed so that a long pallet in one set shall be opposite a short pallet 
in the other set.—Not proceeded with. 

3675. A. C. Grrarp and G. E. C. De Larre, Paris, “ Colouring matters "— 

Dated 18th December, 1369. 

This relates, First, to preparing new non-colouring substances derived 
from methylaniline, methyltoluidine, dipheuylamine, and phenyltoluy- 
lamiue, ditoluylamine, and their h logues, by introducing amidst any 
or either of these aromatic dary m« i any suitable aromatic 
alcoholic radical, such as, for instance, the radical called benzyle or the 
radical styled tolyle. Secondly, the invention consists in converting these 
Substances, which are of themselves colourless and non-colouring, into 
colouring matters and pigments reer to dyeing and printing pur- 
gon such transformation being effected b: j ig these sul 

the action of bodies capable of oxidising, removing, or eliminating 
hydrogen. 

3682. G. T. Livesey, Old Kent-road, ‘‘ Manufacture of gas.”—Dated 20th 

December, 1869. 

This relates to improvements in hydraulic valves adapted to many pur- 

—_ but especially designed for use in gasworks, and ‘consists, First, 
in the construction of valves for purifier or other use, whereby perfect 

ess is oO) ed ; and, seco! ae OS valve Ot votes, Seay & bale, by 
means of which greater facilities ven for the cleansing of or removal 
from the inlet and outlet pipes of racholders, 

3697. J. ABstERDAM, New York, U.S., ‘‘ Manufacture of steel.” —Dated 21st 

December, 1869. 

The inventor unites the cast steel, or Bessemer steel, or case-hardened 
wrought iron, either by pes the molten cast or Bessemer steel 
against plates or slabs of bi steel or case-hardened wrought iron ; 
or he heats the bar of case or Bessemer steel to a yellow heat, and the bar 
cemen 











£ steel or case-hardened wrought iron to a wel heat, and 

them one on of the other under a suitable press ca) of exert- 

a over entire gurtace of the asid bare; and by this pree- 
sure the two metals are firmly united. 


3700. Gossace WipyER, “ Treating gases.” —Dated 2lst December, 1869. 
_ This consists in causing the gases proceeding from the calcination of 





copper ore or of regulus, or from the melting of calcined copper ore or of 
pig ord ad mere By h a condensing a‘ us similar to that which 
is 80 comm employed for the condensation of hydrochloric acid in the 
manufscture of sulphate of soda for the ction of alkali, for which 
apparatus the inventor obtained letters patent dated the 24th Decem- 
ber, 1836. 

3731. J. Hancreaves and T. Ropinson, Widnes “ Treating pyrites.”—24th 


December, 1869. 

This consists in passing heated air, either alone or mixed with water 
vapour, through or am tt broken, granulated, or powdered pyrites, 
which said pyrites may be either raw pyrites or pyrites from which the 
greater part of the sulphur has been separated in the facture of sul- 
phuric acid or for other purposes. 








Class 9.—ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
3696. D.°G, FirzceraLp, Battersea, “ Electric telegraphs.” — Dated 21st 
December, 1869. 

This consists, First, in the substitution in certain cases for an 
electrolytrially insulated cable forming a primary or secondary voltaic 
combination of several elements or couples of a simple wire or wires, not 
coated with any dielectric, but nevertheless capable of opposing the 
lateral passage or escape of the current from either of the signalling 
batteries at the terminal stations; Secondly, an augmentation of the 
electrolytic insulation of the signalling current ina cable forming a primary 
or secondary voltaic combination as above mentioned.—WNot proceeded 
with. 


Class 10.—MISCELLANEODS. 
Including all patents not found under the preceding heads. 


3601. A. Barr, Glasgow, “ Blowing organs.”—Dated 13th December, 1869. 

With this arrangement the feeders act alternately, and asoneapproaches 
either end of its stroke acts through link and lever connections upon the 
valve of the other feeder’s cylinder, and shifts it into the proper position 
for continuing the blowing action. The receiver bellows is loaded as usual 
to the desired pressure. of air, and its top is connected by arod toa 
regulator valve on the water supply pipe, this valve being constructed fl 
preference like any suitable known kind of equilibrium valve. In addi- 
tion tu the regulator valve there is a stop valve on the water supply pipe, 
and to prevent too sudden an action of the wind at starting, in conse- 
quence of the difficulty of opening this valve in a gradual manner by 
hand or through cord connections, its lever is connected to that of the 
regulator valve or to the receiver in such a way that it is opened only 
gradually as the receiver fills, whilst a separate very small water supply 
pipe is provided for starting the hydraulic cylinders, the opening of the 
stop-cock of which cannot cause any sudden shock.—Not proceeded with. 
3602. W. Asquita, J. Bootn, and J. Pickersorit, Halifur, “ Cutting 

metals.” — Dated 13th December, 1869. 

This consists in the use of a shaft driven by a cone pulley. The shaft 
works in bearings ; attached to one side of the “table” of the machine 
is a worm gearing with a worm wheel placed on a screw shaft, so as to 
impart the necessary traverse to the table ; on another side of the table 
are two stops or projections, between which one end of a bell-crank lever 
is received ; the other end of the bell-crank lever actuates a clutch box, 
which, by means of bevel gear on the shaft above mentioned, reverses the 
rotation of such shaft, worm, worm wheel, and table. The stops or pro- 
jections are readily adjusted so as to regulate the traverse of the tuble and 
mnetal being cut thereon; the motion of the clutch box lever imparts by 
means of a vertical spindle or shaft and secondly a lever having a clip 
end, so as to actuate the feed or regulate the depth of cut on each traverse 
of the metal being operated upon.—Not procecded with. 

3608. T. Moore, Birmingham, ‘* Table castors.”—Dated 14th December, 1869. 

This consists in forming for convenience a cup or recess below the 
castor socket for receiving the ball, which ball takes a bearing against 
radiating friction rollers, which friction rollers the inventor purposes to 
secure between_ears or lugs projecting from a plate working on a centre 
axis, secured Geantiey to the bottom of the castor socket, in order 
that the said friction rollers may adapt themselves more readily to the 
direction in which it may be desirable to move the article of furniture to 
which the improvements are applied.—Not proceeded with. 


3613. R. Morton, Stockton-on-Tees, “‘ Refrigerators.” —Dated 14th December, 
1869 


The inventor uses flattened tubes of copper or other suitable metal, 
stiffened internally by means of stays or ribs, extending longitudinally 
throughout their entire length. These tubes are arranged longitudinally 
in a suitable frame one above another, with their flattened surfaces fixed 
at an oblique angle to each other, thus forming a tier of tubes in zigzag 
lines. 

3614. P. Parkes, Westbromwich, “Cutting screw nuts."—Dated 14th 
December, 1869. 

This consists essentially of the following arrangements of parts :—The 
nuts or bolts to be shaped are carried by a disc, near the periphery of 
which they are supplied in radial directions. The said disc has a slow 
rotary motion communicated to it. By this motion the nuts or heads to 
be cut or shaped are carried in succession between three pairs of rotating 
cutters. Each nut or thread as it passes between the first pair of cutters 
is cut or shaped on two opposite sides. As it passes from the first pair 
to the second pair of cutters it is turned through one-sixth of a revolu- 
tion, and two other opposite sides are brought under the operation of the 
second pair of cutters. As it passes from the second pair to the third 
pair of cutters it is turned through another sixth of a revolution, and 
two other opposite sides are brought under the operation of the third pair 
of cutters. In this way the six sides of a hexagonal nut or bolt head are 
cut or shaped by being carried between three pairs of cutters. 

3618. W. C. HomersHam, Kentish Town, “ Pipes and conduits.”—Dated 15th 
December, 1869. 

This cunsists in gradually thickening the spigot end of the pipe exter- 
nully for at least the whole length of the joint, while preserving the bore 
of the pipe uniform throughout, and in making the faucet end of the 
pipe with its internal surface lel, or nearly parallel,with the external 
surface of the spigot when fitted in its place. When not parallel the 
widest part of the space between the spigot and faucet is towards the 
outside of the joint, that form of packing giving less rigidity to the joint, 
or the internal surface of the faucet may be made parallel to the bore of 
the pipe, and an internal lip be formed at the outer end of the faucet. 
3625. J. Askew, Hampstead-road, “‘ Globular refrigerator.”—Dated 15th 

December, 1869. 

A series of flat, oval, or globular, or preferably watch-shaped metal 
receivers, are screwed or fastened one on top of the other, forming a ver- 
tical pile, in number varying according to the quantity of wort or other 
liquid: to be cooled, or the amount of work, as to time or quantity, to be 
done by the refrigerator. On the top of the pile or series is screwed or 
fastened a perforated receiver. The wort or other liquid to be covled 
being conveyed by a pipe or pipes to this perf»rated receiver, passes 
through the perforati and spreading itself into a thin sheet, covers 
the upper and under surfaces of the first or topmost globular receiver. 
3628. A. S. Gear, New Haven, ** Wood-moulding machines.”—-Dated lith 

December, 1869. 

This consists in a vertical cutter spindle arranged in a jointed framc 
and attached to the driving shaft, with carrying pulleys arranged at the 
joint, so that the cutter spindle may have a universal movement over thc 
surface of the wood combined with a form or pattern held upon the wood 
to govern the form or pattern held upon the wood to govern the form 
the panel. 
$643. L. A. Burrat, Paris, “‘ Engraved metallic plates.”—Dated 16th Decem- 

ber, 1869. 

This consists in forming by means of movable characters, which are 
riveted or otherwise secured upon a plate of metal, a type mould. This 
type mould is subjected to an electro-chemical bath for the galvano-plas- 
tic reproduction of any number whatsoever of copper plates bearing an 
intaglio, the inscriptions, letters, signs, titles, or designs which have 
been formed in relief upon the plate used as the mould. 

3647. A. R. Stocker, Horselydown, “ Bottle stoppers.”—Dated 17th Decem- 
ber, 1869. 

This relates to the production of stoppers or covers consisting of two 
parts, one being e of either glass or porcelain, plain in its inside, and 
the other of metal, the latter having a screw or its equivalent first pro- 
vided thereon or therein, after — it is to be bmw in or = S 
porcelain stoppers or covers, thereby rendering them ca’ le 0 ig 
applied to blow or burst off bottles having screws or thel e equivalents 
provided on their necks for their reception. 

8655. J. L. Hancock, Sutton Coldfield, “‘ Breaking bones.”—Dated lith 
December, 1869. 
The inventor takes a bar of iron or steel, and after 


: esr 
for the reception of a crosshead, he bends the bar in the middle to bring 
the two ends close together, or at a sufficient dist: apart for the 
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in 0 biosk, so that om turming the bandle the treme and gist are caused 
move. 
3662. C. and A. Leprun and H. Hovae, Paris, “ Pessary.”—Dated 18th 
December, 1869. ; 
The body of the pessary varies from two-thirds of an inch to one inch 
“in breadth by about half an inch in thickness. This pessary has the 
shape of a ring, the central opening intended to receive the neck of the 
matrice varying from one and one-third inches to four inches. 
3676. W. L. Wise, Adelphi, “‘ Measuring angles.”—Dated 18th December 
1869. 
This consists in a novel arrangement of instrument composed of three 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


Tue CLEVELAND IRON TRADE : The monthly returns—Su1PBviLp- 
ING—STRIKES AT ENGINE WORKS—PUDDLING BY MACHINERY. 


THE attendance at the Middlesbrough iron market on Tuesday was 


| rather larger than usual, continental affairs having caused makers 


principal parts, namely, First, a three legged stand or tripod, the legs of | 


which are united at their upper ends, by suitable hinges or joints, to a 
hollow hemisphere in which the instrument proper rests, the said hemi- 
sphere contalaing a crosspiece, which carries knife edges resembling 
those of a scale beam, so arranged that the instrument r rests upon 
them in such a manner as to be free to adjust itself by the action of its 
own gravity ; 8 diy, a pendulum screwed into the centre of the said 
instrument, which passes freely through an opening in the centre of the 
lower of the hollow hemisphere, which forms the top of the tripod 
hereinbefore referred to. This pendulum is furnished at its lower ex- 
tremity with a hook to which a plumb line may be attached to indicate 
the position in which a stake should be placed. The pendulum when 
screwed on by its gravity causes the instrument to instantly assume a 
truly horizontal position, in which it is afterwards secured by a set screw 
xed in the hemisphere. 
7 - Ropertson, Glasgow, “ Shaping metals.”—Dated 20th December, 


This consists, First, in shingling or blooming iron or steel by means of 
fluted or otherwise roughened rolls and working substaatially 
as hereinbefore described ; Secondly, in treating and shaping metals by 
means of obliquely disposed bined cad hydraulic 
trams: and, T! y, in forming tubes and bars directly from fluid metal 
by means of improved hinery and ar ti 














BIRMINGHAM AT WORK. 
(From our own Correspondent.) 


RatLway fittings of various descriptions continue in favourable 
request in and around Birmingham, the principal firms havin 
regular employment for their workpeople. Carriage and signa’ 
lamps are in improved export demand here, notwithstanding the 
increasing competition of manufactories in London, and the num- 
ber of hands engaged in these departments of the Birmingham 
lamp trade is probably greater than at any former period. The 
enormous use of lamps on railways and in the marine service has 
opened op quite a new branch of the trade here, and the growin 
demand from year to year has compensated for the ravages whic 
the introduction of gas have to some extent made in certain de- 
partments of the trade. Some tolerable orders for “communica- 
tion-hooks” are in course of execution here. The demand for 
these hooks, which, as their name implies, are used to carry the 
communicating cord between the driver and the guard, has 
suddenly become very considerable, owing to the strict regulations 
on the subject of communication enforced by the Board of Trade. 
The hooks at present are made by hand, being forged on the anvil 
after the manner of wrought nails. The cost of production is, 
however, not considerable, and it is questionable whether 
sufficient advantage would be gained by the use of machinery to 
compensate for the necessary outlay. Railway carriage locks of 
an improved description continue to be largely made. Messrs. P. 
and W. McLellan, the London contractors, have secured the 
patent right of one design by which locks are being now produced 
in the neighbourhood of Birmingham for some of the leading 
home railways. This lock is most simple yet most effective. It 
acts both as alatch and a lock. The spring bolt secures the door 
whenever closed without the need of turning the handle, but 
when the handle is turned it is made doubly secure by securing 
the bolt fast in its place, without any danger of becoming un- 
fastened by the oscillation of the carriage. Wagon locks of an 
exceedingly strong description are in considerable demand. The 
manufacture of nutsand screw bolts at the London Works, by the 
patent American machinery, although amounting with kindred 
produce to over 500 tons per week, is not in excess of the demand. 
The production of these articles ut Darlaston is also very consider- 
able, and the trade there has not been ina more flourishing 
condition for years. At the latter place nuts are still made to a 
large extent with the olivers, but machinery is now becoming 
more general. The patent machine referred to is remarkably ef- 
fective and quick in its movements. The iron is placed in the 
machine hot from the rolling mill, and by « succession of move- 
ments almost at lightning speed it is cut off, forced into a die box 
Cones or hexagonal as the case may be), and punched from both 
sides while under pressure. The iron is thus solidified, and the 
exactness of shape and perfection of finish thus attained are 
not less remarkable than the rapidity of production, which latter 
is the rate of 50 to 80 nuts per minute. Added to this industry 
is the manufacture of railway spikes. For the continental and 
some of the home lines the “twisted” spike is coming into ex- 
tensive use in preference to the old-fashioned straight spike, 
technically known as the “‘ dog-head.” 

The railway rolling stock factory of Messrs. Brown, Marshall, 
and Co., adjoining the Midland line just outside Birmingham, has 
been converted into a joint-stock concern, limited to about twenty 
shareholders. The establishment covers a very large area, and is 
most complete and well arranged throughout. The smithy is one 
of the largest in the district, and the fitting shops are on a most 
extensive scale. 








A PNEUMATIC TELEGRAPH.—Last Monday an Italian gentleman, 
Signor Guattari, exhibited at work at 66, Gloucester-street, 
Warwick-square, Pimlico, a system of telegraphing, whereby he 
worked a Morse instrument at the end of a long pipe by mean’ of 
compressed air. The pipe, which was coiled round a drum, was 
of vulcanised india-rubber, it was about half an inch in internal 
diameter, and was stated to be about 500 metres in length. The 
rest of the apparatus consisted of a copper chamber containing 
compressed air, an air pump for charging the chamber, and a 
“key ” or commutator, to let puffs of air traverse the pipe to work 
the Morse instrument at the end thereof. With these appliances 
the inventor sent messages, which were very clearly printed by the 
Morse, when the rate‘of serving was about half that of the ordinary 
rate of electricalsignalling. With the exception of the air pump, the 
first cost of the apparatus is slight, since messages may be sent by 
abolishing the “*key” altogether, and timing the impulses by 
simply pinching the india-pipe with the figures. For short 
distances, where a speaking tube can be used, the speaking tube 
is the cheapest and most expeditious instrument, and against it 
Signor Guattari’s apparatus stands no chance. The greater the 
distance the more will the elasticity of the air, and its friction 
against the sides of the pipe, make the air impulses run into each 
other, and diminish the speed of signalling, and no very long line 
can possibly be worked by the system to commercial advantage. 
It may, however, do for distances rather too great for a speaking 
tube to be applicable. In such cases, its advantage or disadvantage, 
as compared with a Morse telegraph ‘worked by electricity, is a 
question of cost of air pump and tnbes, as compared with cost of 
batteries and wires. The inventor told us that the pressure he 
used while si before us Was only one and a-quarter atmo- 
spheres ; if, by the aid of a head of water, or in any other way he 
can get the pressure, thereby e rotary air pump and 
diminishing the expense, his plan would be able to compete better 
with other systems. He has'succeeded in making his apparatus 
work well, and the question of its adoption to signal messages to 
stations a little further than can be reedhad by ing tubes, is 
simply one of cost. The inventor says that ‘* he has already been 
rewarded with the gold medal of the Italian Society of 


Arts; obtained the support and recommend of Prince 
Humbert ; and the Italian Government has a the system, 
and given orders for its use on board all the men-of-war comprising 
the navy.” , 





and brokers to be anxious about the probable course of events. It 
was stated that the Glasgow market had fallen considerably, but 
this news did not affect Middlesbrough, and the prices remained 
the same asthe previous week. The returns of the Cleveland Iron- 
masters’ Association for. June show a most satisfactory condition 
of things. There are 108 blast furnaces blowing. The make has 
been as follows :— 

Tronmasters’ Association. OTHER Makers. ToTA.. 


‘ons. ‘ons. Tons. 
Month ending 80th June, 1870... .. 114,421 .. 21,912 .. 136,333 
Month ending 30th June, 1869 .. .. 97,516 .. 22,798 .. 120,314 


Month ending 3lst May, 1870.. .. «. 117,200 .. 24,539 .. 141,829 


Increase upon June, 1869... .. +. 16,019 
Decrease upon May, 1870 .. .. .. 5,496 
Shipments Foreign. 
Month ending 30th June, 1870... .. 20,460 .. nil. «2 20,460 
Shipments Coast wise. 

Month ending 30th June, 1870 =... ~«. 418,263 .. 684 .. 18,947 

Makers’ Stocks. 
S30th June, 1870 2. « oe oe +e oo 46,595 «- 18,294 .. 64,889 
Sist May, 1870 2. «2 «. «- of oe 50,158 os 17,856 .. 68,014 





Decrease upon May, 1870 .. «2 «- 3,125 
Warrant Stores. 
5th July, 187 eo ce ce ce ce oe 16,039 
7th June, 187! eo ef cc cc c¢ es 27,000 
Decrease upon June, 1870.. .. + 1,800 
Since the publication of the returns the Middlesborough war- 
rant stores tee been very considerably reduced, and the demand 
for all kinds of iron has continued brisk. Within the past few 
days, however, the war cloud on the Continent has had the effect 
of checking inquiry. 5 : , 
Every department in the finished iron tradeis active. Rails are 
still in great request. There is a heavy demand for plates and 
angles, and the bar trade is better. Founders and engineers are 


busy. : 

Shipbuilding on the northern rivers is most satisfactory. 
Several fine vessels for different trades have lately been launched 
at Middlesbrough, Stockton, Hartlepool, Sunderland, Jarrow, 
and Newcastle. 

On Monday themen employed at Blair and Co.’s works, Stockton- 
on-Tees, struck. The cause of this action I ascertained to be a 
difference of opinion in regard to the mode of working and the 
payment of the men for overtime. It has been the custom at 
those works, where about 1000 hands are employed, to pay for 
overtime after the full time of 118 hours in each fortnight was 
worked. Last month the men held a meeting on the question, and 
the following resolutions were passed, ‘‘ That in future we work 
no more under the system of 118 hours for overtime, but that 
overtime be reckoned every day after six o’clock in the evening, 
even if a man loses the first quarter, if he be requested to wor! 
overtime.” ‘That men working all night be paid fifteen hours, 
and one hour and a-half be allowed for meals, and that 
a committee of fifteen men (outof each department) be appointed to 
wait upon Mr. Blair to state the case, and, in the event of Mr. 
Blair’s refusing their request, no more overtime be worked after 
Tuesday night, the 28th June.” Mr. Blair, without hesitation, con- 
ceded the point respecting the fifteen hours, on the understanding 
that the first quarter should not be lost. On the 1st inst. the men 
held another meeting, and resolved—‘‘ That in case any man is 
discharged for refusing to work overtime, those who have taken 
part in the present agitation will immediately cease work until 
such time as the said workmen are allowed to commence work 
again.” On receiving this intimation, Mr. Blair posted a notice 
in the works pointing out that the fact of men requiring to work 
118 hours a week before overtime was counted would only affect 
unsteady men. Where a man lost ordinary time through illness 
his overtime was counted without his having to work 118 
hours. The following resolution was handed to Mr. Blair 
on Saturday last : ‘‘ As the deputation appointed to wait upon Mr. 
Blair have not been able to come to any arrangement in respect to 
the present unsatisfactory system of paying overtime, this meeting 
(held on the 8th Juiy, and largely attended) pledges itself to cease 
work after the 9th inst., until some satisfactory arrangement be 
made with the deputation.” On receiving this resolution Mr. 
Blair said the firm would give fifteen hours for the night, and 
when men worked overtime it would be allowed to stand for itself. 
The deputation were not satisfied with this reply, and said the men 
would strike. On Monday last about 850 actually did strik®, but 
on the following morning they returned to the factory, having 
accepted the terms proposed by Mr. Blair on Saturday. 

The ordinary monthly meeting of the Cleveland Iron Trade 
Foremen’s Association was held at Middlesbrough on Saturday, and 
the discussion on Mr. Lester’s paper on puddling was resumed. In 
the course of remarks on the paper, Mr. Thomas, of the Acklam 
Refinery, Middlesbrough, said he had long studied iron making, 
and he would undertake, with proper assistance, to make a machine 
that should perfectly puddle eight hundredweight of metal into 
one ball within thirty-five minutes, which ball might be shingled, 
re-heated, and rolled off into a single rail or plate. He would also 
engage that the iron should be infinitely superior to that made by 
the system now in use, and at a less cost of at least ten shillings 
per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—SHIPMENTS OF PIG IRON— 
STATE OF THE MALLEABLE IRON TRADE—TRADE DISPUTES— 
THE COAL TRADE—THE WATER SUPPLY OF DUNDEE—<AP- 
POINTMENT OF Mr. BaTEMAN. 

In the Glasgow pig iron market the course of prices has tended 

rather downwards during the past week, owing to realisations on 

the part of some of the holders and the apprehensions caused by 
the Franco-Prussian question on the Continent. The fall has 
amounted to 1s, 6d. a ton since last report—the price being then 
58s. 74d., and now the price is 57s. 14d., prompt cash for warrants. 
The main features of the pig iron trade are satisfactory, but the 
turn of the half-year and the Glasgow fair holidays induce a dispo- 
sition to pause on the part of buyers, but a resumption of activity 
is very likely to supervene as soon as the autumn business opens 
up in full force. The tone at present is extremely sensitive, and 
varies according to the rumours of peace or war; and in conse- 
uence of this feeling it would not be surprising to see important 

To stastions in price during the next few days. The deliveries 

into store are rather decreasing, and the value of g.m.b. maker's 

iron has risen and stands now about the same value as warrants. 
The shipments of pig iron from Glasgow for the week ending 

July 9: Foreign, 2470 tons ; coastwise, tons; total, 2868 tons. 
The malleable iron trade of Scotland continues very brisk. One 

of the most noticeable features of the malleable department 

at Jevoms is the general healthy aspect of its condition. 

With good prices and plenty of orders there is evidente of 

continued prosperity. Another feature is the introduction ex- 

tensivel; a new system of generating atid applying heat to the 

mill and puddling . These gas furnaces, as they are called, 

are of two kinds—the one on Siemens’, the other on Gormian's 

principles. It remains to be seen what will be the ultimate result ; 
and asa amount of money is being invested in the erection 





of them, it is very much to be desired that plete success will 
ensue. Prices iron, it is said that they are 
too high at present’; but this may be wrong—certainly the 

are n The current, or p cannot be re- 





competition influences the condition of the trade now more than 
ever it did. Some of the mills could turn out more than the 
actual present produce, if orders were more plentiful, there 
being a little suspense manifested on the part of buyers, as it is 
customary at this season. 

Tin and sheet iron—which are of recent introduction in this 
district, both having been attempted heretofore without the suc- 
cess which has attended the efforts of those who have entered 
into their manufacture recently—are in fair demand, and can be 
referred to as of a very satisfactory quality. 

Although the malleable ironworkers throughout Lanarkshire 
are now at work, their dispute is not yet settled; nor does it 
appear to be so easily settled as was at first supposed. It will be 
remembered that the men resumed work on the condition that 
their grievances would be reviewed and decided by a mutuall 
chosen board of arbitration. But it seems that the workmen wi 
not state what their grievances are until they know who are to be 
the arbiters ; and they wish the court to be a fixed and final one. 
As yet these terms have not been accepted by the employers, and 
several meetings have been held during the week, amongst which 
was a large meeting of delegates at Coatbridge ; but both masters 
and men are alike reluctant to give information as to how matters 
stand. No definite result has yet been arrived at. The exodus 
of puddlers during the late lock-out has not proved so serious as 
was represented, but most of the works could employ more than 
are at present at their command. . 

The engineering and foundry trades were almost never in a 
healthier condition, almost every firm of any extent being well 
supplied with orders. 

e supply committee, appointed to consider what steps should 
be taken with the view of securing an additional water supply for 
the burgh of Dundee, had a meeting on Monday. Considerable 
discussion took place as to the appointment of an engineer, in the 
course of which the report submitted at the last meeting by the 
commissioners by the deputation which visited Glenida, met with 
general approbation. The matter was admitted on all sides to be 
of the greatest importance, and there was an unanimous opinion 
that it should be entrusted to an engineer of large experience and 
skill. Accordingly, Mr. Bateman, of London, under whose super- 
intendence the water was conveyed from Loch Katrine to Glas- 
gow, was appointed to give his opinion on the report of the 
committee, and the other reports which had been furnished re- 
garding the procuring of an additional water supply—to examine 
the localities from which that might be obtained. and to indicate 
his opinion generally upon the whole subject. Mr. Bateman’s 
fame as a water engineer cannot fail to inspire the public with 
confidence in whatever course may be followed. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


QUARTERLY MEETING OF IRONMASTERS: Large attendance: Busi- 
ness done—UNSETTLED FEELING IN THE TRADE: How brought 
about : Its result—PROBABILITY OF TRADE DURING THE NEXT 
QUARTER— THE CONDITION OF TRADE AT THE LAST QUARTERLY 
MEETING—THE PRESENT DEMAND : Branches specitied—GEN«RAL 
CONDITION OF THE DISTRICT—VERY LOW PRICES : Impossibility 
of increasing wages—Pics : In good request: Prices: Increase 
in productive power—THE NEW SYSTEM OF GOVERNMENT CON- 
TRACTING—MuntTz’s Metat Company : Reduction of capital—Is 
A STAMP WANTED UPON AN ORDER FOR THE TRANSFER OF GOODS 
IN TRANSIT FROM THE RAILWAY PREMISES TO CUSTOMERS ?~ Has 
SoutH STAFFORDSHIRE UNTOUCHED DEPUSITS OF COAL ?—WaATER 
IN THE NORTH STAFFORDSHIRE COLLIERIES. 


THE current quarterly meetings of the ironmasters of this distric 
were held on Wednesday in Wolverhampton, and to-day (Thurs- 
day) in Birmingham. Most of the business was, as usual, done 
on the last-named day, when there was a very large gathering at 
the Birmingham Exchange. Makers of pigs were present from 
Shropshire, the Forest of Dean, and the North of England, and 
the customary sales of cold-blast and first-class hot-blast iron were 
in must cases effected. Hematite pigs commanded very little 
sale. So great is the demand for this iron in various parts of the 
country that the producers are asking of their South Staffordshire 
customers a price somewhat under £4 a ton. This is given very 
reluctantly, and only when pressing necessity compels consumers to 
purchase. Further, sellers of hematite having now in hand demands 
sufficient to tax their utmost capabilities, are unwilling to book a 
large order when they meet with a South Staffurdshire man who 
is ready to give one out. 

A marked feature of the quarterly meeting was the large number 
of inquiries as distinguished from actual transactions. The 
threatening aspect of the relations of continental powers, and the 
fact that the ironworkers in South Staffordshire have commenced 
to agitate for an advance in wages, has brought about a feeling of 
uncertainty, and both buyers and sellers prefer to wait and see 
what course trade will take. 

The inquiries for finished iron to-day were not very numerous ; 
still they led sellers to believe that if there should be no war, and 
if the ironworks’ operatives will be satisfied with their present 
remuneration for, say, three months longer, trade will gradually 
improve. 

There is no doubt that business now is better than it was at the 
date of the last quarcerly meeting. At that time the demand 
was slack upon most hands. During the week in which the quar- 
terly meeting was held some establishments of note turned out 
less than they had sent away in any week for some months pre- 
viously. 

A noticeable feature of the demand then was the absence of 
orders for sheets ; the result of a glut in the Australian market, 
caused by the sending away from Glasgow of large speculative con- 
signments. Sheets are now in slightly better demand, but the 
inquiry is hardly up to the average of previous years. Producers 
who will take even 10s. under the list have but few orders, whilst 
those who wi!l sel] at considerably under that figure have only a 
moderate trade. 

Boiler plates are in fair request. Even makers who will take 
only high rates are pretty well off. 

In the light finished iron trade there is a rather active demand 
for the hoops used in baling cotton; and the increasing ex- 
portation of that material from America leaves no room for doubt 
that the good inquiry will continue. Thin sheets, gas strip, and 
the like are selling fairly. Kods for China and India, and especially 
for China are in steady sale. 

Upon the whole the mills and forges continue at work about 
four, andin some instances, five days per week. 

But to do either four or five days a week manufacturers must 
take low prices. The number of firms who can get list rates for 
the whole of their luction is e lingly small. Even those 
who are conside: to occupy a leading position are taking ten 
shillings under list for much of their out put. Other makers will 
sell'at fifteen shillings, and on’Change yesterday merchant bars 
could be obtained at £1 under the Association standard. — 

It is therefore utterly im ible to give the workmen increased 
wages, and this the operatives would clearly see if they would 
carefully examine the real condition of business. : 

At'a meeting held at Great Bridge on Monday they determined 
to ask for the usual 1s. upon Leyangee f and 10 per cent. upon mill 
work. This, of course, means an addition £1 to the price of 
iron, which is altogether out of the question with prices described 
above. Throughout most of the last half-year many makers have 
been able to obtain only about 5 per cent. of the £1 put on last 
November, whilst they have been paying their men wages increased 
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realises £3 L7s."6d. ; cold-blast, of which 7. little is made here, 
£4 12s. 6d. ; grey forge, £3 5s. ; mottled, £3 2s. 6d. ; and ordinary 
melters, Nos. 1, 2, and 3, from £3 to £3 5s. Hydrates are going 
up, and are selling freely. 

The extent to which this district is dependent upon neighbour- 
ing localities for supplies of pig iron will be slightly decreased by 
the setting on of new furnaces supplied with the latest improve- 
ments, and the re-lighting of old ones which is now going on. Mr. 
Onions’ furnace at Tipton is working successfully, and he intends 
to erect another of similar capacity during the year. It is cal- 
culated that, together, the furnaces will yield 180 tons of pig iron 
per week more than two furnaces of the old description. 

Coal keeps in fair aaa 


There is reason to believe that this district will benefit largely 
‘. tra nt to 


that which has been witnessed for several weeks past. In the 
manufacture of rails business continues very brisk, and makers 
have no difficulty in keeping their books well filled with orders. 
Only occasional contracts are accepted, as manufacturers cannot 
undertake many fresh engagements to becarried out this year ; and 
there is little doubt that about the end of the shipping season a press 
of specifications will come to hand, which will, in all probability, 
have some effect on prices. Much caution will, therefore, be 
evinced in transactions for the remainder of the year. Operations 
at the mills and forges are carried on with satisfactory regularity, 
and it is to be hoped that the consequences of short water supplies 
will not be further felt this season, and that no impediment to 
business will again arise. Although very large clearances are still 
effected to the United States, makers are not quite so much 
d with tbeir connections in that quarter, so that more 





by the plan just adopted by the Government of giving 
manufacturers instead of professional contractors ; and there can 
be little doubt that by being supplied direct from the works, the 
departments are more likely to get precisely what they want than 
if the ordering of the goods from the producers was in the hands 
of a third person. 

Muntz’s Metal Company have just obtained the tion of 
Vice-Chancellor Malins to the reduction of their capital from 
£600,000 to £320,000. As I explained in THE ENGINEER of the 
26th of March, p. 184, this is in consequence of the reductions in 
the price of copper which have taken place during the last few 
years, having rendered the possession as capital, of the large sum 
first mentioned, unnecessary. 

Traders generally will thank the Wolverhampton Chamber of 
Commerce for having set at rest a question which has caused them 
much annoyance and considerable expense. Mr. E. J. Gibbs, the 
secretary, wrote to the Board of Inland Revenue inquiring if it 
was necessary to place a stamp upon an order for the transfer of 
goods which, whilst in transit, have been, for the convenience of 
the carriers, placed in a warehouse, from the warehouse to the 
customers. He said :—‘‘A merchant in Wolverhampton orders 
20 tons of Lowmoor pigs to be delivered to the order of his buyer 
or shipping agent in Liverpool. The pigs are on transit only. 
They are not intended to be stored or deposited at all, but the 
railway company for its own convenience places them during the 
transit in a warehouse or yard where pigs are frequently 
stored or deposited for rent or hire Is it necessary 
in such a case that the order from the merchant to deliver to his 
agent or buyer should have a transfer stamp? Again, A B, a mer- 
chant in Wolverhampton, buys goods from a number of manufac- 
turers, and orders them all to be forwarded to Liverpool to his 
order. Immediately on their arrival in Liverpool the order is sent 
to deliver to his customer or shipping agents. The goods are not 
in any proper sense of the word stored or deposited. They are 
simply in transit; their bulk has not to be broken ; they may go 
into a warehouse which is never used for rent, but they may go 
into a warehouse which is occasionally used for rentor hire. Will 
you kindly inform the chamber whether in these cases a stamp is 
required for the transfers? If it were so, this difficulty would 
arise - that no merchant would be safe from the necessity of placing 
a stamp because he could not tell what warehouse the goods 
would go into; and a thousand parcels of goods which require no 
stamp to-day might be made liable to a stamp to-morrow, be- 
cause single parcels of other goods in the same warehouse had been 
stored for hire.” The Board of Inland Revenue have replied that 
they do not think that in either case a stamp would be necessary. 

South Staffordshire will soon know whether or not it has de- 
posits of coal in reserve. To find new beds of coal efforts are being 
put forth in several directions. At Wyrley, on the Walsall side 
of the district, Mr. Hawkins is boring through marl. He is now 
down 33 yards 1ft. in one place, 21 yards in another, and 40 yards 
in a third spot. The South Midland Institute of Engineers have 
before them a proposal to make a trial nearer the eastern boundary 
of Staffordshire, at a place called Elford, a few miles from Lich- 
field, and only a short distance from the borders of Derbyshire. At 
a meeting of the society, on Monday, Mr. Baker, a mining en- 
gineer, of Bloxwich, expressed his belief that an extensive coal- 
field would be found there. The same society contemplate examin- 
ing the ground on the western side of the district. in Patshull 
Park, the residence of the Earl of Dartmouth, which is near the 
border of Sbropshire and a few miles from Wolverhampton. 

The institute, it will be seen, is diligently pursuing its chief 
mission. Although only about twelve months old, it has no less 
than 129 members, a sufficient proof that its proceedings are by 
no means uninteresting to the mining engineers and the general 
public of the South Midlands, 

Water is again flowing into some of the mines of North Stafford- 
shire, proprietors are becoming inconvenienced, and the effect of 
the limited supply will soon be felt in enhanced prices. Several 
coal pits on the north side of the Potteries are already filled with 
water, and within the last few days one of the largest coal mines 
on the south side, belonging to Messrs. Hawley and Bridgwood, 
at Longton, has been inundated. In the north district the flood- 
ing originated in the stoppage—through a suspension of operations 
at the adjoining colliery— of a powerful engine at Tunstall, which 
had been used for the purpose of pumping water out of the 
mine, and which, at the same time, arrested the flow into the 
adjoining pits. Very soon after this pumping engine ceased to 
work water rose in a neighbouring mine, and then other mines in 
the same line became inundated, until four or five pits were 
stopped. These were in the Burslem and Tunstall district, and 
the water is extending now towards the Hanley districts, and 
more mines are expected to be affected. In the southern portion 
of the North Staffordshire field great efforts will have to be made 
to clear Messrs. Hawley and Bridgwood’s mine, so as to save from 
inundation large tracts of mine property belonging to other persons. 
Messrs. Hawley and Bridgw have been working the Yard seam 
at a depth of 300 yards. The Moss seam above has been recovered 
over an extent of upwards of fifty acres, and the old workings 
there have been closed. The water accumulated in these closed 
workings was kept from the lower mines by an upthrow fault. 
The water in the old workings has just been unexpectedly tapped, 
and has flowed into the Yard mine. The two powerful engines at 
the colliery ceased drawing coal, and were employed in drawing 
water, but for some time there appeared no great reduction in the 
quantity. Coalmasters in North Staffordshire will surely after 
this make some effort to combine so as to afford mutual help in 
the removal of the great danger to which so many of the collieries 
there are subjected. The many difficulties in the way of forming 
some organisation with this view were fully discussed in your 
columns in January last, when the Government inspeetor, Mr. 
Wynne, called the attention of of the masters to the danger 
which threatened their collieries. Whether or not this local inun- 
dation is due to the fact that no combined effort to rid the mines 
— was then made is a question which will no doubt be now 

ussed. 











WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE IRON TRADE: The position of the trade still satisfactory: 
Activity at the ironworks : Business in the manufacture of rails : 
Mokers’ books well filled: Only a few orders accepted : Prospects 
of the close of the shipping season : Clearances to the United States : 
More attention devoted to the Russian demand: Expected inter- 
ruption in inquiries from the Continent : Buyers on French account 
restricting transactions) THE HOME DEMAND—THE TIN-PLATE 
TRADE—THE STEAM AND HOUSE COAL TRADES—RECOVERY OF THE 
REMAINING BODIES IN THE MorFa COLLIERY—THE WEST OF 
ENGLAND AND SourH Wages District BANK—HALF-YEARLY 
MEETING OF THE CwM-ERFIN MINE—THE MERTHYR TYDVIL SEW- 
AGE IRRIGATION BILL—TRADE OF THE SOUTH WALES PORTS, 

No material change either way has taken place in the iron trade 

since last week, its position being still on the whole satisfactory. All 

the works of the district exhibit the same degree of activity as 





attention is accordingly devoted to the Russian demand, and the 
quantities of railway iron forwarded to the Muscovite markets 
just now bear very favourable comparison with those of the last 
four or five weeks. The prospects in the trade, in respect of most 
of the principal sources, are generally considered encouraging for 
a considerable period, but some interruption in continental 
inquiries is likely unexpectedly to arise from the position 
affairs seem to assume between France, Spain, and Germany. 
These have for some time past been very considerable sources 
of employment to this district, inquiries for railway ma- 
terial having been largely and regularly received. Buyers, 
however, on French account have already commenced to restrict 
their transactions, believing that a war is imminent which may 
possibly occupy the attention of all Europe for some time to come, 
and which will, therefore, have a detrimental effect on trade ge- 
nerally. In reference to the home demard there is vo further 
improvement to note. Orders for rails are coming in slowly. At 
many of the works facilities for the manufacture of steel rails are 
being increased, and it is very clear that this superior material 
will eventually be more generally used on our permanent ways. 
Pig iron continues to command a good sale at enhancing prices. 
Bars, &c., are not much inquired for. 

The prospects of the tin-plate trade may be said to be a little 
more encouraging. The step taken by makers to advance quota- 
tions is likely to be beneficial. Some reduction has been made in 
the price of tin, and tin-plate manufacturers will in time, it is 
believed, obtain more remunerative prices for their productions, 

In the steam coal trade business continues to improve slowly, 
but many of the pits are still only employed about half-time. 
There is a slow inquiry for house qualities both locally and coast- 
wise. 

At the quarterly meeting, held at Gloucester, it was unani- 
mously resolved to advance prices 1s. per box. 

It will be remembered that subsequent to the recent explosion 
at the Morfa Colliery, the property of the Messrs. Vivian and 
Sons, the pit was found to be on fire, and in consequence the work- 
ings were abandoned before the whole of the bodies were recovered. 
Mr. Gray, the manager, decided upon sinking the shaft to the 
total depth of 400 yards, it being 180 when the explosion occurred, 
by aie means the coal could alone be worked with safety. The 
work of sinking was accordingly proceeded with as rapidly as pos- 
sible, and a few days since the three unrecovered bodies were 
brought out. They had been immersed in water and mud, 
and were found in a remarkable state of preservation. 
The position in which those bodies were found affords strong 
proof of the accuracy of the theory propounded at the coroner's 
inquiry by Mr. Wales, Government inspector, which was in effect 
that a little gas had lodged in the air engine house, which had ex- 

loded by coming in contact with the naked gas lights, and which 
had by its ignition fired a py d of blasting powder which was 
kept within some 7ft. or 8ft. of it. The body of one of the men 
who was known to have been in the vicinity of the powder when 
the explosion foccurred was found to have been blown inwards, 
and this confirms the > ge that the catastrophe occurred chiefly 
from the explosion of the powder. 

The directors of the West of England and South Wales District 
Bank have declared a dividend at the rate of 8 per cent. per an- 
num for the past half-year. 

At the half-yearly meeting of the Cwm Erfin mine a dividend of 
5s. per share was declared. 

The Merthyr Tydvil Sewage Irrigation Bill is now under the 
consideration of a select committee of the House of Commons, of 
whom Mr. E. Fellows is chairman. The bill is opposed by the 
—— of Lady Windsor Clive, the Taff Vale Railway, and 
others. 

Some unsatisfactory results are shown in the returns of the trade 
of the South Wales ports for the past month, as compared with the 
corresponding period of last year. The exports of coal were as 
follow :—Cardiff, 160,544 tons, as compared with 159,095 tons in 
June, 1869 ; Swansea, 47,322 tons, against 47,730 tons ; Newport, 
28,476 tons, against 24,132; and Llanelly, 11,048 tons, against 
13,643. The shipments coastwise were: Cardiff, 83,395 tons, 
against 87,965 tons in June, 1869; Swansea, 18,856 tons, against 
26,903; Newport, 69,576 tons, against 70,403; and Llanelly, 
16,397 tons, against 17,165. Cardiff exported also 25,416 tons of 
iron, and 4911 tons patent fuel; Swansea, 3276 tons iron and 
9949 tons patent fuel ; Newport, 16,868 tons iron; and Llanelly, 
51 tons iron. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


LIVERPOOL AND MISSISSIPPI STEAMSHIP CoMPANY—TRIAL OF MOW- 
ING MACHINES—STATE OF TRADE AT SHEFFIELD—THE WEAR— 
SHIPBUILDING ON THE WEAR—STATE OF TRADE IN SOUTH YORK- 
SHIRE—TRADE AT THE HARTLEPOOLS— A JARROW TESTIMONIAL 
—YORKSHIRE METALLURGY—THE IRON TRADE IN CUMBERLAND 
—STATE OF TRADE AT LEEDS, 


A company has been formed, under the title of the Liverpool 
and Mississippi Steamship Company, for the establishment of a 
line of steamers between Liverpool and New Orleans. Already 
two large steamers are on the stocks, specially designed for the 
New Orleans trade. The first steamer is oy J built by Messrs. 
G. R. Clover and Co., of Birkenhead, and is to be named the St. 
Louis ; she will be of 1750 tons burthen. Her engines are to be 
supplied by Messrs. J. Jack and Co., and are to be onthecompound 
principle, and of 200-horse power. This steamer will be launched 
about the end of this month. The second steamer is to be named 
the Crescent City, and will be of 2000 tons burthen ; she is being 
built by Messrs, A. M’Millan and Co., of Dumbarton, and will be 
fitted with engines of 210-horse power nominal, and upon the com- 
pound principle. The engines of the Crescent City are being 
made by Messrs. J. and J. Thomson, of Glasgow ; the steamer is 
—— to be launched —_ next month. 

t week a mowing match for £100 took place on an estate at 
Bartle, near Preston, between machines of Messrs. Picksley, Sims, 
and Co. (Limited), and Mr. Bamlett, of Thirsk. After a close com- 
— the judges awarded the prize to Messrs. Picksley, Sims, 
an b 


All the heavy branches of Sheffield trade continue well employed, 
and there is more activity in the lighter trades than there was a 
few weeks since. The advan resulting to the steel trade 
from the settlement of thé American dispute, and the reduction 
of the Bessemer royalties are being in ly felt. The furnaces 
are now in full work, and the inquiry for all descriptions of steel 
is active. All departments of the railway trade are well employed, 
and a better business is being done in rails, tires, &c., than at any 

us period, The demand for merchant iron is also active. 
he armour plate and rolling mills are fully employed, and at the 
principal engine works the men are making time. 

At the last monthly meeting of the River Wear Commissioners 
it was stated that there is now a deep water chennel to sea from 





the east end of the rock between the piers to 500ft. seaward from 
the north pier end, with a uniform breadth of 160ft., which would 
be widened to 200ft. The quantity of material raised by the 
dredgers up to the present time was 170,000 tons. It was further 
stated that the rock between the piers was being removed, as were 
also the stones which formerly composed the north pier, upwards 
of 300 tons having been lifted this season, making a total quantity 
removed of 320 tons. : 

At the close of last month there were thirty-two wooden vessels, 
three composite (wood and iron), and eighteen iron vessels in 
course of construction on the Wear. 

There has been little change in the state of the South Yorkshire 
iron and coal trades. A considerable demand is experienced for 
rails, plates, and other descriptions of manufactured iron ; a large 
business is also being done at the Bessemer Steel Works. There 
is more doing in steam coal to Hull and Grimsby for the shipment 
to the North of Europe, France, &c. ; for coke there is also a good 
inquiry, a good deal being sent into Staffordshire and also into 
Lincolnshire. Vi + Galway is sinking a shaft to the coal 
believed to exist on his estate. ne: 

Considerable activity prevails in the iron and shipbuilding trades 
of the Hartlepools. < 

Mr. F. C. Marshall, late chief manager of the engine works at 
Messrs. C. M. Palmer and Co.’s, at Jarrow, has been presented by 
the employés and workmen with a testimonial, consisting of a 
handsome silver centre-piece and two dessert stands and a 
plateau. It was stated in “ course of Ages a —- 
ings that marine engines to the aggregate amount of 20, orse 
aco had been turned - at the Jarrow Works. Mr. Marshall 
was nine years manager at Jarrow. 

Messrs. Waldock and Co. have become lessees of the Kirkham 
iron fieldin the East Riding of Yorkshire, and have commenced 
operations with vigour. The area to be worked comprises about 
800 acres, and is separated from the North Riding iron field (1854 
acres) by the navigable river Derwent, across which a bridge will 
have to be thrown to connect the works with the York and Scar- 
borough section of the North-Eastern Railway. The quantity of 
ironstone in the two properties appears, by the reports of Mr. J. 
G. Beckton, C.E., and Mr. J. Abbot, M.E., and others, to be prac- 
tically inexhaustible. aS. : ; 

The Solway Iron Company (Limited) is making good progress 
with the development of its undertaking. At Messrs. Gilmourand 
C>.’s works four furnaces will shortly be in blast, a_ third having 
been recently lighted. The works of the Ellen Rolling Mill Com- 
pany (Limited), for the mapufacture of barand sheet iron, are now 
approaching pleti The hinery includes a steam ham- 
mer, a merchants’ train, a guide train, eight furnaces for making 

igs, &c. ; 3 
. The Leeds Chamber of Commerce, in reporting upon the con- 
dition of the industry of that town and district, says :—‘‘The iron 
trade continues in a satisfactory state, The machine-making 
trade is quiet, without much change since last month. The en- 
gineers’ tool trade continues to improvesteadily. The locomotive 
makers are busy.” 











PRICES CURRENT OF METALS AND OILS 





1870. 1869, 
Coprer—British—cakeandtile; £8.d £84) £ad.. £8. a. 
Per tON sececesecececces 71 10 73 0 0.. 74 0 0 
Best selected .. 72 10 7 090.. 00 0 
Shect sscocccccsecece 77 0 78 0 0..79 0 0 
Bottoms .essccees cveccccee 0 0 81 00.. 008 
Australian, per ton .... 75 0 76 v.. 78 0 0 
Cake ceccceccccsece 00 72 0. 000 
Chili Bars....+e++ ecece 68 15 68 0.. 6810 0 
Do. refined ingot . - 73 0 7210 0.. 7310 0 
YeLLow MerTAL, 4 - 00 0 6§ 0 07 
“—_ Ffoish, ‘Sue 73 Ot 7 12 612 6.615 
Bar, in London oe oo 
‘ W 6 15 7 6 0 0. 6 5 
710 8 7 0. 7 7 
Rail, in Wales.......sseseee| 615 0.2. 7 6 6.. 6 
Sheets, le in London ..| 910 0.. 10 9 0.. 0 
Hoops, first quality ...e..0.| 810 0.. 9 8 0. 8 
Nailrods ..ccccccsccccccecs| 710 0.. 8 7 0. 71 
Bwedigh..ccrcccccccccccccee| 9 5 0.. 4 = ; See ° 
Leap, Foreign, ton ..| 1712 6..171 oo 
ee Once 19 5 0.. 0 20 0 1 
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7 
6 0 
00 0 
00 6 
5 0 5 0 
5 0 00 
5 0 : <@ 
00 2 6 
5 0 5 0 
5 0 00 
00 00 
Other brands ...sesccccessee| 18 0 0..18 5 0) 19 5 0 
Sheet, milled ...+00.. 1810 0.. 0 0 0; 20 0.. 20 2 6 
Shot, patent..ee.. 00.000 0.. 2210 0 
or minium 1915 0.. 2010 0} 20 0.. 2010 0 
White, dry .... 2510 0.. 30 0 0| 26 0 0.. 28 0 0 
ground in oil -| 0 0 0... 0 0 O}] 2 0..29 0 0 
Litharge, W.B. -| © 0 O.. 0 O 0} 24 0. 000 
QUICKSILVER, bot. .. -| 717 0.. 0 O O| 617 0.. 618 O 
Specter, Sil per ton -| 1815 0.. 19 O 0; 21 0. 0 0 0 
English V& 8 ...-.esseece--| 19 5 0.2 0 O 0} 21 0. 000 
ZINC, ditto sheet.cccccsescceee| 23.10 0.. 2815 0/2510 0. 0 0 0 
Sree., Swedish faggot........| 9 0 0.. 0 0 0} 0 0. 000 
Seer sods teenseceeson at. te © .9 Cie 0. 000 
a, Menon, PONE cccneneess 613 6.. 614 0} 614 0.. 000 
Straits, fine—cash ..........) 611 6. 0 0 0}; 610 0. 000 
For arrival ..seseee -| 610 0.. G11 0} 6 0. 000 
English blocks .. -| 615 0.. 616 0} 6 0. 6296 
pe a .| 616 0. 617 0] 6 8 0. 6 4 @ 
Refined, in blocks........] 618 0.. 7 0 0}; 611 0. 000 
TINPLATEs, per bx of 225 sheets 
10 GOKD cccccccccccccccesces| 1 8 Ooo 1 5 0} 1 6.. 150 
IX ditto..... ccccccecccccece| 1 9 O.. 2M 0} 1 6.. 1ll 0 
Cc eosossenesenses 2.9 Ge 3 GS Sm Ge. 3a. SO 
IX ditto. .ccsccccccccccccccs 2 : 1 4 : $4 0 272 : 
CoaLs, best, per ton secesseeee 1 oe O1 a 0 
~~ pen puihaqerbanngese 18 4 S- 016 G 018 S. 015 9 
O1Ls, per ti © seccee +e eo 
preteens 34 0 0.. 85 0 0| 81 0 0.. 82 0 0 
8 0 0.. 88 0 0/92 00. 000 
8710 0.. 38 0 0/40 0 0.. 0 00 
8610 0.. 87 0 0'39 00... 000 
35 0 0.. 0 0 0/37 00. 000 
32 0 0.. 83 0 0/32 0 0.. 000 
. 6100. 000/500. 000 
00 0.. 0 0 0} 5010 0.51 00 
40 0 0.. 0 0 0/4110 0.. 0 6 0 
8115 0.. 0 0 0) 32 0 0.. 382 5 0 
4410 0.. 45 0 0) 41 00... 900 
4210 0..4215 01/39 00. 000 
48 0 0.. 0 0 0) 42 0 0.. 4210 0 
45lu 0.. 0 0 0/400 0. 0 0 0 
«| 70 0 Ow 0 0 0} 72 0 0.75 0 O 
35 0 0. 000/33 0 0. 00 0 








PRICES CURRENT OF TIMBER. 

















1870. 1869, 1870. | 1869. 
Per load £2826 4 2 & | Per loand— 44404444 
unten MF Ab o15| B15 4 13]| Comade Invecolin ie 0 17 0] 18 8.1910 
» red Ove | ity 
ade st $ $351 3 8 $8 aramehite Fo 88 a3 
4 - 
e515 6 5| 510 6 O| St Petersburg, yel. it 0 12 0| lv 15 13 10 
°315 5 0] 4 5 417|| Finland ........ 7 0 8 0| 610 7 10 
"45.5 §) 4 5 810| Momel......---0.. 7 0 ¥ of 90 0 0 
-00 Gothenburg, yel. .. 9 010 0) 
74.5.6 0| 40 510 Thies’ 8 0 9 0| 710 810 
12 5 4 5] 210 4 0|| Gefe, yellow ...... 10 01110] 9 010 10 
[210 315] 910 8 10||Soderiamn........ 8 0 910] 81010 0 
[917 33/215 3 0 
[30 213| 9 8 210|| 190 by 5 by9410 0 19 10| 10 101920 
310 5 5] 40 6 Oj] in. yellow .-.. 
310 5 5| 410 6 0|| Deck mh «9:00 610.8 
000 0/0 0 0 0} per domain .. o 
315 510| 5 0 6 0|| Staves. per standard M. 
510 610| 7 0 8 0|| Quebecpipe ...... 6710 0 0 70 00 0 
Seed puncheon.. 18 019 0 181019 ¥ 
Quebse wht spruce 12 017 0/19 017 || Baltic, crown .. 
BuJonnwhtspruce 191014 0/18 015 O|| Pipe seseeesef2 ° 18002000 1800 











MakivE Borters.—C. Lindley and Co., 23, De Beauvoir-square, 
London, N., (whose success in removing the scale from land boilers 
is wal known), are now equally snecessful with marine boilers. 
This will be a great boon to shipowners.—[ADVT. ] 
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RECENT PROSSIAN BREECH - LOADING 
RIFLED BRONZE BATTERING AND GARRI- 
SON GUNS. . 

Tue outbreak of hostilities renders accurate information 
as to the great weapons of the combatants now more than 
ever interesting and valuable to readers of THE ENGINEER. 
It is with much pleasure, therefore, that we publish for their 
information the following facts respecting the artillery of 
Prussia. DespoticGovernments, whilst they remain vigorous, 
and with objects of national aggrandisement rather than of 
personal power and luxury at the cost of the governed 
set before them, have some countervailing advantages over 
constitutionalism, or, as we delight to say, “self-govern- 
meat,” which often means none at all. The despot is ge- 
nerally economical in all public affairs, and is only wasteful 
(if so at all) for himself and his creatures, whilst constitu- 
tionalism is a vessel leaking gold in all directions, and 
tapped in a thousand snug and unseen corners by place- 
men and personal friends and political wire pullers, which 
the “great minister” of the } , who is eupheustically 
said “to be in power,” can no more get rid of than the 
wave-washed rock can cast off its limpets and barnacles; 
and against whose depredations the constitutionally go- 
verned—if we may take the example from our own 
country and from the United States—rave and fret about 
as impotently, except now and then when things are said 
to “get too bad,” as the sad sea-waves sighing round 
the weed-girt rock. Despotism neither orders 35-ton 
guns, upon models impossible as to shooting, and whose 
costly and ephemeral use is to buy political props; nor 
cuts down noble trees and spoils a park, to help a half- 
private hobby, jobbed into useless existence, by conjuring 
with illustrious,and serene, and other highnesses, and the 
much injured ghost of “the late lamented,” &. Ah! 
happy are those with whom duty and inclination always 
are found thus together. 

The Prussians, at any rate, from the early day of able 
and penurious Old Fritz, down to those of Bismark, the 
bullying and unscrupulous—though let us do him and the 
nation he rules the justice to say, always with great and 
national aims in view, for which his name will ever live 
gratefully in the. memories of all German men—have 
always got back the full worth of their money paid in tax- 
ation, so far at least as its economical return in munitionsof 
war 1s concerned. And the very same may be said of France 
under the Emperor’s government. If ever our own waste- 
fulness should cease, it can only be by a radical change in 
our anomalous military, and in our official system directly 
and indirectly connected with it, but with that we have 
here nothing to do. With us, when a new weapon gets 
into vogue all previously existing ones are forthwith 
sup and treated as worth nothing. Prussia 
adopts the late Mrs. Fry’s homely household maxim, 
and tries to “make the most of everything ;” accord- 
ingly, when rifled cannon became a spreading reality 
—which she was obliged to adopt as well as her 
neighbours—she possessed a tolerably large stock of light 
and heavy smooth-bore bronze guns, and set to work with 
all her skill and intelligence to see if they could not be 
turned into rifled cannon. In this she was to a great ex- 
tent successful. We have in former articles described and 
illustrated very fully how she modified her old field guns; in 
some respects, perhaps, not altogether wisely. We here 
propose to show how she converted her heavy bronze bat- 
tering guns and guns of position into rifled breech-loading 
cannon ; and (as it has been often well said that failures 
are as instructive to record as successes) to show the 





form of new bronze rifled breech-loading heavy gun which | 
has evolved ultimately itself out of the occasional break- | 
down of the earlier converted guns. 

In illustration of this we present to our readers three | 
groups of figures—A, B, and C, the first, A, showing the | 
way in which the 24-pounder smooth-bored bronze guns | 
of the authorised model of 1833 have been altered into | 
rifled breech-loaders ; the second, B, the like for the alte- | 
rations madein theauthorised 12-pounder smooth-hore heavy | 
gun of 1864 ; and the third, C, the form in which the new 
special model of bronze rifled breech-loaders (24-pounders) 
were cast, first dating from 1864 also. 

But few descriptive remarks will be necessary to enable | 
the trained eyes of our readers to comprehend thoroughly | 
these arrangements in each group. Our illustrations being | 
taken from the actual oficial lithographs—which we mel 
scarcely say are, in any public sense, now more than | 
ever inaccessible—may be fully relied upon as to the 
dimensions, &c., which are as to all principal -parts | 
figured. The respective parts of the breech-loading ar- 
rangements are abundantly clear from the detailed figures 
of groups A and B to all who are generally acquainted 
with the Prussian wedge-shaped breech-plug. ‘These ar- 
rangements apply equally to group C, the difference in the 
new gun being confined essentially to the gun itself. 

To alter the 24-pounder gun of A the breech-button and 
cascable were cut off and bored through. Two large op- 
posite slots were made across the breech end of the chase 
to receive the wedge breech-plugs, and the chase was rifled 
without enlargement, down to the advanced end of the cart- 
ridge. The forms of the rifled grooves are shown in section 
to half natural size in B and C. They are widest at the 
muzzle, and the lands there, as will be seen, are very 
narrow. As the entire circumference of the elongated pro- 
jectile is lead coated, this is not attended with the excessive 
wear we might expect. Fig. D is a horizontal and longi- 
tudinal section through the breech mortice or slot, and 
Fig. C a transverse section through the same. In 
P and N the two wrought iron wedge breech-plugs 
are seen in reversed positions, the horizontal motion 
of N being limited when withdrawn by a pin 
(taking into the longitudinal slot and the wedge) and 
seen in Eand F. The steel plate and three-fourths of the 
copper “ obturateur,” or gas ring, are seen in Q, and the 
edge of the steel plate in the upper Fig. P. The advanced 
ring fixed in the gun, and meeting the gas ring plate, is of 
steel. All the parts in the figures below the gun made of 
steel instead of wrought iron are marked § in the respec- 
tive figures. The screws K, L, and the hammer wrench M, 
taken with the other figures, need no explanation. The 
longitudinal V surface slot seen iu E is for the levelling 
sight (which is loose). The vent is in all these guns of 
tough copper bolt, screwed in with a shoulder. 

e description given above applies in great part to the 
figures in group B. It will be seen that a few ameliorations, 
however, were introduced between the two periods. The 
breech. wedges, gas ring, and gas ring plate, the screws, 
both for drawing up the wedges against each other L, and 
for setting up both against the advanced face of the breech 
slot N, areas before; but the hammer wrench R has been 
improved in form, both ends equilibrated, and momentum 
obtained by mass in both handles in place of a weight or 
ball on one of them. The flange of this wrench, seen in R 
and in the horizontal longitudinal section K, through the 
breech-plug all being in place, engages with the recess in the 
steel piece D, seen in placein Fig. E, and in horizontal section 











in Fig. K. An improved iron plate for the levelling sight 





is screwed to the upper table of the gun (Fig. E), and the 
flash ring P, in this and the other cases, is of bronze, The 
gas ring of copper is shown separate at F. 

With the general performance of these guns, we do not 
find that the Prussians found any fault, and with the be- 
haviour of their breech-loading arrangement (or rather 
arrangements, for they have several more or less slight 
modifications of this two-wedge system in use) they have 
always been pleased and still continue to express their entire 
satisfaction. 

It was soon found, however, that, tough as is 
bronze, and strong to resist momentary strains in 
in virtue of this, that yet the perforating so large a 
transverse pair of apertures through the sides of the chase, 
and so abruptly and greatly diminishing both the circum- 
ferential and longitudinal strength of those large guns, 
could not be done with entire impunity. With small 
charges, the heavy, elongated projectiles—weighing from 
twice to thrice, or more, the weight of the original spherical 
shot—did not produce very immediate or serious impres- 
sion upon those guns ; but with large charges, capable of 
imparting to the elongated projectiles velocities equal or 
greater than the initial velocities of the spherical shot, 
the longitudinal strain upon the bronze was found beyond 
the limit of permanent endurance. The breadth of the 
slot or mortice, taken in the line of the gun’s axis, was 
found gradually to augment, and, after the bronze had been 
thus considerably stretched, the circumferential or bursting 
strains were less fully resisted by the already weakened 
metal, whose molecular arrangement had been disturbed, 
and the gun became unsafe, or burst. 

To remedy mainly this, and also to give additional 
strength everywhere by increased thickness, the model of 
special bronze-cast breech-Joader ritled gun of group C 
was decided upon, the breech-loading arrangements con- 
tinuing just as before, except in rather more fully rounding 
the advanced upper and lower angies of the breech slot, as 
seen in the longitudinal vertical section of the gun, and in 
the partial horizontal section B. The taper of the rifled 
grooves, it will be seen from D and E, is also a good deal 
increased. A pair of orthogonal cross lines are made on 
both breech and muzzle faces of the gun, for more readily 
laying it transversely, these guns being used for siege 
work, and as guns of position. By a little error of our wood 
engraver in ruling the lines at the flat end of Fig. F rather 
too far out, the head of the setting up screw, seen at the left 
hand of the figure, appears too near the outer circumference 
of the gun. Its true position, however, cannot be mistaken, 
as seen in section Fig. B. 

The large cylindrical transverse projections, cast upon 
the opposite side of the gun at the breech-slot, give here 
an added mass of material to make up for the bronze cut 
away in the slot, and, while they afford a broader bearing 
for the breech wedges against the gun, euable the flash 
rings to be got rid of. The large mass of metal now 
placed in the muzzle is mainly to equilibrate the exces- 
sive breech preponderance thus produced by the material 
then added. G shows in longitudinal section one of the 
simple dolphins, and A shows the sectional form of these. 

hat additional strength, both longitudinal and cir- 
cumferential, is thus given to these bronze gans does 
not admit of question; but as little does it admit 
of question that this addition is nothing like propor- 
tionate to the mass of material added to the yun, 
especially as respects longitudinal strain, A particle at 
the extreme outer end—X or Y, Fig. F—is not strained 
by a given force applied to the interior of the gun at dis- 
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charge to anything like the same extent, that those close to 
the region of the chase are; and just for the same reason 
that a stretching force applied along a line in the middle 
of the length of a broad boiler plate, though — 
stretch in the same direction every particle of the plate, 
but very slightly extends those close along the two edges 
parallel to the middle line, or that of the direction of the 
strain. This affects the case of the gun equally, whether 
the force be slowly or suddenly applied, so far as the longi- 
tudinal strains are concerned. eke applies, though under 
changed conditions, to the circumferential strains, But, as 
respects these, another evil arises. The pulse wave, or jar 
of the explosion of discharge—which, in a simple muzzle- 
loading smooth-bore is quite symmetrical, but which in every 
breech-loader becomes necessarily more or less disturbed by 
the sudden change of form or section in the breech slot—in 
the case of this form of gun, reachesa still greater degree of 
unsymmetricallity ; and justas alug, or other projecting piece 
of a large casting in iron, may often be shaken off by a blow 
given anywhere so as to jar the whole, so here, the tendencyis 
at each discharge to make these projecting pieces fly off, 
radially to the axis of the gun, as well as to part asunder in 
some diameter. These, however, are objections in prin- 
ciple, rather than to this perhaps inevitable method of 
making the best of a bad matter. The Prussian artil- 
lerists deem guns of the magnitude we have just described 
sufficient for most military purposes in the field, and for 
many of the intents of fortress armament. For the latter 
purpose, and still more for coast defence, and for the power- 
ful fleet which, almost unknown and silently, she is pre- 
paring in the Baltic, and for the use of which the harbour 
of Kiel, now blockaded, was wrenched from Denmark,Prussia 
has already provided many rifled guns of far heavier calibre. 
These, as our readers are aware, are almost wholly of 
German steel, and are almost all breech-loaders. In the 
latter respect, in our judgment, the Prussian artillerists 
are in error, and their practice disadvantageously com- 
pares with our own. Breech-loading—no new invention, in 
common nor even in rifled cannon, but one revived after 
the lapse of some centuries —is, at best, but a compromise 
of difficulties. Its evils come into but little play in little 
guns ; though we believe we speak the matured opinion 
of a large number of sound and practical artillery and 
tactical officers, at present, in saying that the value of 
breech-loading field artillery, such as the Armstrong 
guns, has been greatly overrated, and some of its serious 
drawbacks not given their due weight; but in ve 
heavy guns, even of a far less calibre than Herr Krupp’s 
monster of the Paris Exhibition of 1867, it presents us 
with all its evils and difficulties, and these not 
countervailed by a single paramount benefit. Time is 
actually lost instead of gained in loading and firing, as 
compared with the muzzie-loader of equal calibre; the 
jar and strains are alarming at all times, and the endur- 
ance of the piece, we may, almost literally say, immea- 
surably diminished. Muzzle pivotting, revolving plat- 
forms, and Moncrieff carriages, all tend in the same 
direction, to render breech-loading needless, and to the 
better protection of the men when handling muzzle-loading 
guns of the heaviest class. 








SETTING OUT DRIVING LINES. 
By J. S. Tats, C.E. 

To those unused to it, the giving of lines and levels in a 
tunnel to guide the miners’ operations may appear simple 
enough, and in many cases, no doubt, it is so; as where, if straight 
from one end to the other, and on one gradient, a driving line 
given at either end will be sufficient; and after the tunnel is well 
advanced in, and the entrance well formed, it is easy, by keeping 
each end in view inside, to insure accuracy; or the centrecan always 
be found, when required, from a pole fixed outside on the centre 
line some distance off and a line suspended from the roof at the 
entrance. At the present time, however, when tunnels are more 
often made with sharp and, perhaps, also reverse curves, instead 
of a straight line, the case is very different, and, in order to pre- 
vent mistakes, other methods must be adopted. 

The engineer also, perhaps, overpowered with the heat and 
oppression of foul air, or choked with smoke and the unsavoury 
smells of gunpowder and natives; sometimes nearly scorched or 
singed by the torch or bit of candle that a rough but well-meaning 
miner lights up his book and the vernier or object-glass of his tran- 
sit; tumbling about at times in the heading over loose fragments 
of rock or into pools of water, and, on attempting to straighten 
himself up from his cramped and stooping attitude, brings his 
head into such violent contact with the hard roof that it feels as 
if driven down into his body; finds that this is hardly the time 
or place to think of and contrive the readiest and surest means 
of giving correct driving lines, making a neat junction of two 
curves, of a straight line and a curve, and adjusting any error he 
may find at the time in the lines; and feels that in the small 
space of the heading of a smoky tunnel he is not so well able to 
use the same methods of setting out works that he usually would 
adopt in the open and breezy country. 

To try and aid him in his work, and to show him that there 
are more ways than one generally of overcoming a difficulty or 
of doing anything, I give a few methods, which I hope he may 
find of service, having found them practically useful myself in 
several occasions similar to that which I have before mentioned; 
and, being in a simple form, may, perhaps, not be found too 
difficult to remember. 

Some of thgse rules may also be found useful for other works 
besides polis as for setting out retainiug walls and wing walls 
on a curve, or in any awkward situation, and also for sidings, &c. 

To find the distance of a curve from a straight line, and the 
position of the tangent point if it touched it, 

First, when it cuts over the line :— 


DF 








' 
oe : A . = iy: 
Measure AD and BC in inches, and A B in chains, and let 
§ be the offset of the curve at the end of one chain. } 


AB AD-—BC 
Then BE="> +194 px g 3 Nd EF=BC+BE*xe, 


Example.—Let A D=99", BC=87", AB=2 chains, radius= 
40 chains, 0=9°9" ; | 


—St _:-30chains; E F==87 +10 x 9°9==103°6" | 


Secondly, when it is inside the line :— 








B e A 
= 
Cc - j 
c 
AB AD—BC 
Then AE= 2 t2AaBxg? and EF=AD-—AE*x68. 


Example—Let A D=97", BC = 85", A B=2 chains, radius = 
40 chains, §=9°'9"; 
2 97-85 2 
= +5—5— >< = 1°80 chains; EF=97—1°30 x 9°9=80'2”, 
A E=5 +5329, 99 =) 30 chains; EF 97—1°30 x 9°9=' 


To find the distance two curves are apart, and where they 
would be tangential if they touched each other, 
First, when the radii of both curves are the same :— 


aw 


Measure AD and BC in inches, and AB in chains, and let 
6=the offset of the curve at the end of one chain. 
AB ,AD—BC 
Then r="9 + AB xg) asghecaclapeeitiaietin 
Example.—Let A D=114", B C=90", A B=2 chains, radius= 
40 chains, 9=9°9"; 
2 , 14-90 _ 1 .sochains; EF =114—2 x 1°30 x 9:9=80-4" 
&=3 +7 9x99 =) 30chains; =114— = ; 


Secondly, when the radii are different:— 


a 
e a 








Oo"! 


8) 
Measure AD and BC in inches, and A Bin chains, and let 
§ and 6’=the offsets of the curves at the end of one chain. 


AB AD-—DBO 
i. - _ 2 
Thenz= 9 +24 BO+é) ; and EF =A D—2? (6+6). 


Example-—Let A D=106", B C=88", A B=2 chains, radii= 
40 chains and 80 chains, §=9°9", §’= 4°95” ;. 
2 106—88 2 
L£=5 459x944 XO9+495) =1°30 chains ; 
E F=106—1°30 (9:9+495)=80°5". 
To find the distance two curves are apart when they intersect 
each other, and where they would be tangential if they touched, 


First, when radii of both curves are the same:— 
is 


B = A 





Measure A D and BC in inches, AB in chains, and let 
§ =the offset of the curve at the end of one chain. 

Then 2= 7 4A D-BO ; and EF=BC+2 2? @. 
Exainple.—Let A D=200", BC=120", AB=4 chains, radius = 

40 chains, = 9°9"; 

4 200—120 4 — 
| *isan 99725 chains; E F=1204+2x2°5x9°9=245", 
Secondly, when the radii are different :— 


E 


— 


t= 


F 
Measure A D and BC in inches, A B in chains, and let § anc 
'= the offsets of the curves at the end of one chain. 

AB, AD—BC. a 
Thenz=-9- +548 (+0)? and EF=BC +a? (6+8). . 
Example.—Let A D =140’, BC=84", A B=4 chains, radii 
4) chains and 100 chains, g=10", ¢=4"; 

4 140—84 zs 
= 3 +Fx4x (lug dy— 78 hains 
2 
and E F=84+24 (10+4)=171°5". 
To find where two curves touch each other— 
First, when radii of both curves are the same :— 


2 





Measure A D and BC in inches, A B in chains. 


Then 2= 5 
at of | 
Bot 











Example.—Let A B=5 chains, AD=180", BC = 80"; 


= WZ chains; 
“got! 
Second, or when the radii are different :— 
i?) 





Let AB=5 chains, AD=135", BC=60"; 


a= ° 29 chains; 


When a curve run out of a straight line cuts inside or outside 
a given point, to alter its radius so that it shall pass through it:— 


Measure length of curve to be altered, as A B, in chains; and 
distance, B C, it is required to alter it in inches; then 
7B = minutes of angle per chain, curve must be altered; this 
to be added to or subtracted from the minutes per chain, accord- 
ing as the curve passes inside or outside the point B. 

£xample.—Let radius = 40 chains, or 43’ per chain, and BC = 

30 x 60 P 
5ft., or 60”, AB=30 chains. Then 7x30" F minutes per 
chain, curve must be altered; deducting it from or adding 
it to the minutes per chain, according as the curve is to be made 


flatter or sharper. 
To run a curve through two given points, and to touch a 
straight line :— 
E 





a . 





ie 
Measure AC and BD in inches, and A B in chains; 


AB 20AB \a 
Then EA= d Radi -(, as a) 
WL , an us VB D—VA CG 
Ac” 
Example.—Let A B=2 chains, A C=160", B D=360"; 


2 _ 20 x2 e 
——* _= 4 chns; Radius=(_ *?*? _ )=10 chns 
v 350—Y¥ 1l6v 








The same, when the curve is to touch the straight line between 
the given points : 





/ 
/ 


as 
Measure A C and B D in inches, and A B in chains; 
Then Bint 4 and Radius= at) 
D3. VBD+7 AC 
act 
Example.—Let A B=5 chains, B D=90", A C=40"; 
5 . 20x 5 2 
EA=>—..=2 chns; Radius—( —emmeeee ) =40chns. 
90 ¥90+ 740 
ot? 


Offsets from chord-driving lines:—Let §=offset from tangent 
at the end of one chain. 













Sees gee - 




















— directors of the Lancashire and Yorkshire 
a ig et poms ded Mr. and Mrs. Guoniem, 
Accrington, ‘as compensation for the injuries they sus ed 
in the railway ac cident to special pantomime train re 

from Manchester.3 , 
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Field boiler beat Robey with a Field boiler, or would Paxman 
beat both or be beaten? This part of the question I may dis- 
miss at onee. The Field boiler was so completely and definitely 
beaten that it is do. ibtful, judging from what J heard said in the 
l, if it willever again be used hy an agricultural engineer. In 
l’s engine the system had every possible chance. The 
r is not only well filled with Field tubes, but is enclosed in a 
heavy outer casing, the intervening space being filled with nearly 
3in. of non-conducting material. ‘The engine has a separate ex- 
pansion slide, and is not only jacketed all over, but boxed up in 
rmhogany ease, as far as the cylinder and slide chest are con- 
cerned, Yet, notwithstanding all this, and the perfection of the 
work manship, the engine ran but 2 hours 27 min, Robey’s engine 
is fitted with an abundant supply of Field tubes, and a variable 
expansion valve worked by the governor. The boiler is heavily 
lagged and well proportioned, yet theengineran but 2hours 22min. 
Davey, Paxman, and Davey’s engine was in no sense a racer, it 
was Withoutasé »parate expansions slide, The slide valv eactually used 
wis never worked in the engine till the trial, as the first one put in 
wasa littletooshort. The lagging is thin,'the cylinder not protected 
with half as much care as that of Marshall's engine, while the 
boiler the first of the kind ever made—and yet the engine ran 
2 hours 21 min. An expansion slide would have put at least 
39 min. on the engine, making the time 2 hours 50 min. It is no 
wonder that the Paxman boiler created a sensation. I believe 
thet it embodies all the elements of success, and the world will, 
[ think, hear deal more of it. If we compare the Field 
boilers exhibited, with the ordinary portable engine boiler, the 
difference is enormous, The boiler used by Messrs. Brown and 

y was made months before the firm intended to compete. It 
has 2jin. tubes, and not too many of them, seeing that the water 
paces are wider than in the ordinary portables made by the 
; Tn fact, the Brown and May engine had a very common 
ort of boiler indeed ; yet it beat the vertical engines with F ield 
tubes hollow, running no less than 3 hours 8 min. mechanical 
ag The Field boile “r, With cross tubes used by Messrs, Nichol- 

seems to have done still worse; the engine—a very neat and 
we 1 made little engine, too, but with an unprotected ‘cylinder— 
burning 15°55 1b. of coal per horse-power per hour. There was 
not, indeed, a vertical boiler in the yard which stood a chance 
with the alacant boilers except Paxman’s, and that was, un- 
fortunately, combined with so imperfect an engine, as far as racing 
is concerned—though the engine is remarkably well made in 
other respects—that no true idea can be formed of its merits. It 
‘uch to be regretted, I think, that the judges did not specially 
divide the engines into two classes—-those with vertical boilers 
forming one, and those with horizontal boilers another. A good 
vertical boiler still remains the want of the day. It is quite cer- 
tain that, as far as the Oxford trials go, Mr. Field has not sup- 
plied the want. Whether it is or is not possible to produce a 
vertical boiler which will beat the horizontal remains to be seen. 
But it is proved that it is mere waste of time to run any known 
vertical against the best horizontal boilers. The vertical com- 
petitors have not the least chance of a prize, a fact which is not 
favourable to sound competition. 

At or about 3.30 o’clock preparations were made for testing 
the 4-horse fixed engine sent for trial and exhibition by the 
Reading Ironworks C ompany. This is an engine of the portabie 
rr horizontal boiler type, fixed on cast iron pede »stals, but with- 
out ra water tanks, in which respect it differs from Messrs, 

ton and Shuttleworth’s 4-horse eagine already mentioned, 

Che close race between the Lincoln and Keading 10-horse engines 
aflorded good grounds for the belief, very generally entertained, 
lit the little engine now going to the brake would very pos- 
ibly beat every other engine of the kind in the yard, but, at the 
last moment, our hopes were disappointed. There was prac- 
tically no close race, but the trial was in another way quite as 
full of interest. Almost at the moment the trial was about to 
commence an objection to the trial was put in on the ground 
t the apparatus intended to heat the feed did not form part 
of the engine. The apparatus in question consisted of a cubical 
wooden tank with a capacity of about 30 or 40 gallons. This 
tank was mounted on four wooden legs, and stood beside 
the engine. It was divided into two portions by a thin 
plate fixed horizontally. In the space above this plate 
eight or ten gallons of water could be put. A portion of 
the waste steam from the exhaust was led by a flexible 
_ e into the lower space. The heat passing through the thin 
, then raised the temperature of the water above to nearly 
boiling point. By opening a screw-valve the water, when hot 
enough, was allowed to find its way to the feed pump. The 
entire arrangement was simple and practical enough, but the 
ter steam box and the levs certainly formed no portion of the 
igine. Contrivances infinitely more imperfect, and very ob- 
jectionable, were allowed to pass muster at the Bury St. Ed- 
munds trial of portable and fixed engines. But Mr. Bramwell 
and Mr. Cowper now objected, stating, I believe, as their ground 
of objection, that the water-heater was not part of the engine, 
und was not included in the price. It remained with the Read- 
ing Company either to refuse to run their engine under such a 
disadvantage, or to go on, after wasting much time in grum- 
bling and fighting. Mr. Alfred Barrett, however, adopted neither 
course. He at once removed the heating apparatus without a 
word, and courageously resolved to run his engine. The result 
was, of course, patent to every one long before the run began, 
Messrs. Clayton and Shuttleworth’s 4-horse beat the Reading 
t-horse by about 42 min. But the fact still remains that Read- 
ing beat every other 4-horse engine tried except Brown and 
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May's, which is fitted with a heater, which raised the tempera- | 
ture of the feed water from 70deg, to 192 deg, and the difference | 
in time between Brown and May and the Reading Company was | 
from reasons which I have already stated | 


not very great, 
when speaking of the relative merits of the various boilers tried. 
It is not difficult to see that had the water pumped into the 
Reading boiler been heated to 212 deg., or thereabouts, the con- 
test between Reading and Lincoln would have been at least as 
close as it was in the 10-horse engine race. Assuming the whole 
quantity of heat contained in steam of 50 Ib. to be 1178 deg., 
we find that each pound of water pumped in at 70 deg. ab- 
sorbed 1103 units of heat. Ifthe water had been sent in at 
200 deg., but 973 units of heat would have been required, and 
the running time of the engine with the feed heater may be 
found by the simple rule-of-three sum, 973 : 1108 : : 188 minutes : 
207'5. That is to say, with hot feed the engine would have run 
hou 27°5 min., instead of 3 hours 3 min. Butalthough calcula- 
tions only show a gain of 25 min. or so from the use of the heater, 
it is not to be supposed that the whole loss of the Reading Iron- 
works Company, thanks to its absence, was represented by 
25 min.—very tar from it. It is only by the most careful expe- 
riment that the precise area of fire-grate, and system of firing 
which will give the most economical result can be determined. 
Now the Reading engine had never been worked with cold teed, 
and to provide for the increased duty thrown on the boiler, 


ihe area of the grate had to be increased at haphazard by taking 
out some bricks. The result was that the whole conditions of 
the boiler were altered; altered to an extent, and with a bad 





which is essential to success in attaining economy of fuel will 
fail to appreciate. During the first hour of the trial, indeed, 
Moody was comptetely in the dark as to the best mode of firing. 
If he had during this period burned as little coal and kept 
his pressure as steady as he did during the succeeding 
two hours, the running time would have been greatly 


augmented. The removal of the heater I consider, all things | 


taken together, to have reduced the running time of the 
engine forty to forty-five minutes; and I think this was the 
general feeling in the yard entertained by those who knew most 
about the matter. It is in one sense a pity that the Reading 
avd Lincoln 4-horse engines were not matched on fair terms, 
but it is interesting to note how enormous a duty can be obtained, 
under very unfavourable conditions, from so small an engine. 
Of the run I have little to say, except that it was conducted to 
the end without check or hindrance of any kind. But two 
engines remained to be tested when the brakes were free, one by 
Mr. W. Nicholson, of the Trent Ironworks, Newark, and the 
other exhibited by Mr. T. Eagles, and manufactured by Donnison 
and Son, of Orchard-street Works, Newcastle-on-Tyne, a 
doubt being entertained as to whether this engine could or 
could not lift her proper brake load, steam was got up. The 
judges’ allowance of coal was not enough, however, and more coal 
had to be fetched to secure a preliminary canter. It was proved 
that she would lift her load, and as it was now dark, work for 
the present ended, and the showyard was left to the care of the 
night watchmen, who, I take it for granted, look after the 
valuable property to be found on every side, only too ready to 
the hand of the thief. 
OxrorD, Saturday night. 

I feel quite certain that there is not an engine in the entire 
show which has attracted so much attention as that exhibited 
by Mr. Eagles. I have had some experience of the depths of 
degradation to which the steam engine can fall in the 
Black Country. I have seen an engine which burned 
32]b. of coal per horse per hour on the reputed work 
she was doing, which was much more than her actual 
work ; but I confess I never knew how bad it was possible 
to make an engine till I saw the machine exhibited by Mr. Eagles. 
With this gentleman I have no acquaintance whatever 
but I assume that he has never been at an agricultural society's 
show, and that he does not know one end of an engine from an- 
other. If the contrary be the case, and Mr. Eagles does really 
know what an engine ought to be, then I forbear to criticise a 
man who, in cold blood, enters in an official catalogue such an 
engine as this at a price which would suitice to buy one of the best 
engines in the yard, Messrs. Robey’s. So bad an eugine I 
never saw in my life, and I hope never toseeagain. It is described 
in the catalogue as “a horizontal engine, combined with a ver- 
tical cross tube boiler, both being independent of each other, but 
both firmly bolted to a cast iron tank, which forms a foundation 
plate.” The oiler is of the commonest “stove” description, 
that is to say, the funnel runs out of the side of the fire-box, in- 
stead of the top, and is of sheet iron, about 20 B.W.G. There 
are two cross-tubes in the box; the grate bars are spaced about lin. 
apart. The water-gauge glass is, to all appearance, so fixed that, 
while it yet contains 2in. of water, the crown of the fire-box is 
left uncovered, After a louyg struggle, steam was finally raised 
to 50 lb. by the stoker this morning, and the engine started. By 
the aid of plenty of cold water the balks on which the engine 
stood were—1 will not say prevented from*taking fire— 
but put out every now and then. The slide valve ground 
and groaned, the exhaust wheezed; about ten minutes 
after the trial began the cast iron bed-plate cracked through 
with a startling report, and the engine then seemed to 
do better. The judges did not attempt to time her, they let her 
run while she could, and, at last, fully thirty minutes after she 
had started, she gave up the ghost and stopped of herself, with 
a lamentable groan from the tortured slide valve. 1 feel, ina 
sense, ashamed of myself for wasting time in writing about this 
abortion, but I cannot sufficiently reprehend the man who can 
send a thing like this to a show, where it is quite possible it 
might be bought by some one who, however skilful as a farmer, 
knows nothing about engines. If the machine had been entered 
as for sale at £12 or £15—at which it would have been very 
dear—not much harm would be done; but to enter a machine of 
the kind for sale at at least six times its value is quite inexcusable, 
except on the ground that Mr. Eagles knew nothing about the 
matter. The time of the judges has not been wasted, however; 
the Oxford trials have, at all events, proved that it is possible 
to obtain in the Midland agricultural counties an engine quite 
as bad as can be found anywhere in the north, and on this point 
I have hitherto been sceptical. 

Mr. Nicholson started his enginethe moment Mr. Eagles had left 
off. The results disappointed me a good deal, and I fancy they can 
only be accounted for by heavy priming. The engine is of very 
neat design, the cylinder stauding between a pair of A frames, 
with which and the valve chest it is one. The crank shaft is 
overhead, in which respect it differed from every other engine 
tested. There was no lagging on the engine or boiler. Ihe 
feed was very fairly heated in the bed-plate or tank by the 
exhaust steam. The boiler is, as I have already stated, fitted 
with two cross tubes, and as many Field tubes as can be got 
into the corners. The engine should have run about an hour 
and a-half—not a very high duty ; what it actually did run will 
be gathered from the table. With the running of Mr. Nichol- 
sons engine, the Oxford steam engine trials concluded. They 
are remarkable for the fact that a higher duty has been obtained 
from the 10-horse engines than has ever been reached before in 
a showyard; two years must elapse till any trials of the 
kind again ‘take place. The engines to be tested in 1872 
are all of the portable type, and a pressure of 80 lb. will be 
allowed. It is reasonable to assume that a duty of five horses 
will be obtained, equivalent to a consumption of less than three 
pounds of coal per horse per hour—a result already secured in 
some locomotive engines. I cannot refrain from expressing a 
wish that the Royal Agricultural Society would offer a prize for 
condensing engines, a subject on which a great deal may be 
said which cannot be said now. 

Readers of THE EnGinger will no doubt wish for a description 
of the engines tested. Mere word pictures would in this case, 
however, be of small value. I have made arrangements, thanks 
to the courtesy of the exhibitors, which will enable me to place 
drawings of at least the more important engines before your 
readers. These cannot possibly be ready for a little time, and I 
think it well to reserve all attempt at description until the 
drawings are available. It avails little to state that Messrs. 
Turner’s engine had the point of cut-off controlled by the gover- 
nor, and that the same fact was true of Messrs, Clayton and 
Shuttleworth’s engine, without supplying drawings of the 
arrangement adopted, I may say that the workmanship and 
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design manifested for the most part a great improvement on | 


those of former years. A somewhat singular novelty was 
etnbodied in Mr. Underhill’s engine. 
in the expansion slide as illustrated in the annexed sketch, in | 


which both slides are shown, the first or main slide being dropped 


eltect those unacquainted with the nice attention to detail! down out of the way. The expansion slide valve rod is also the 
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| throttle valve spindle, which is flattened on one side, where it 
goes through the boss of the governor lever. 





I must reserve, out of indienetinn'§ for your space, all descrip- 
tion of other exhibits until next week, when I propose to notice 
as many as I can of the most attractive. 1 will only add here 
that the boiler of the Royal Agricultural Society was found to 
evaporate, during the trial of Messrs, Clayton and Shuttleworth’s 
engine, not less than 9°337 lb. of water per pound of coal. It 
has 5} square feet of grate, and forty-one tubes 7ft. 5in. long, 
and 3in. in diameter, of irou. 

A great number of horse gears were tested in a very curious 
way. A wooden drum Sft. diameter was fixed cn each. A 
rope about two chains long wound on this, a friction 
brake loaded to the proper point varying with the power 
otf the gear, was driven by a strap from the second 
motion. The rope was fixed to avery handsome littie traction 
engine of which I shall have more to say. by Messrs. Aveling and 
Porter, and a spring dynamometer placed between the engine and 
the rope. The engine then walked away steadily at a rate which 
caused the horse gear to rotate at about the speed which would 
be imparted by horses ; each run lasted about 24 min. The 
results may be judged by the fact that some of the gears re- 
quired a draught of 8 cwt., and some a draught of 6 ewt. to do 
precisely the same amount of effective work. As a rule, those 
machines in which the bevel gear was on the first motion beat 
those in which it was on the second motion, and the larger the 
first motion wheel the smaller was the draught. I append a 
list of all the awards in implements. 


Section L—Frixep Stream EnaIves. 

Class 1.—For the class of Fixed Steam Engines of 4-horse 
power, with bviler combined, £20. Clayton and Shuttleworth, 
£9; Brown and May, £6; Reading Ironworks Company, £5 ; 
Marshall, Sons, and Co., highly commended ; Robey and Co., 
and Davey, Paxman, and Davey, commended. 

Class 2.—For the class of Fixed Steam Engines of above 
4-horse power, and not exceeding 10-horse power, to be worked 
by an independent boiler, £30, Clayton and Shuttleworth, 
£11 5s. ; Reading Ironworks Company, £11 5s. ; Marshall, Sons, 
and Co., £7 10s, 

Section Il.—Horse Graks. 

Class 1.—For the class of Gears for one horse, £10. Woods, 
Cocksedge, and Warner, £5; Richmond and Chandler, £2 10s. ; 
Hunt, R., £2 10s.; Hunt and Pickering, highly commended ; 
Coleman and Morton, T. Corbet, and Reading [Ironworks Com- 
pany, commended. 

Class 2.—For the class of Gears for two horses, £10, Woods, 
Cocksedge, and Warner, £5; E. R. and F. Turner, £2 10s, ; 
Richmond and Chandler, £2 10s.; R. Hunt and Mellard’s Trent, 
Foundry, highly commended; Coleman and Morton, Woods, 
Cocksedge, and Warner, T. Corbet, and Williamson Brothers 
commended, 

Section III.—Mitts. 

Class 1.—For the class of Mills, with stone grinders, for 
grinding agricultural produce into meal, by steam or horse 
power, £20. John W eighell, £8; E. R. and F. Turner, £7; 
Marshall, Sons, and Cvo., £5; Reading Ironworks Company, 
commended, 

Class 2.—For the class of Mills, with metal grinders, for 
grinding agricultural produce for feeding purposes, by steam or 
horse power, £20. Amies, Barford, and Co., £3; Thomas Cor- 
bett, £7; E. and H. Roberts, £5; Smith and Grace, com- 
mended. 

Class 3.—For the class of Mills, with metal grinders, for grind- 
ing agricultural produce for feeding purposes, by hand power, 
£10, The judges do not recommend any award in this class, 

Section IV.—CrusHERs. 

Class 1.—For the class of Corn Crushers by steam or horse 

ig £15. Ransomes, Situs, and Head, £6; E. H. Bentall, 
; Woods, Cocksedge, and Warner, £4; E. R. and F. ‘Turner, 
ee sme 

Class 2,—For the class of Corn Crushers by hand power, £10. 
E. H. Bentall, £6 ; Woods, Cocksedge, and Warner, £4. 

Class 3.—For the class of Linseed Crushers by steam or horse 
power, £5, E.R. and F. Turner, £5. 

Class 4.—For the class of Linseed Crushers by hand power, 
£10. E.R. and F. Turner, £6 ; Woods, Cocksedge, and Warner, 
#4, 

Section V.—Cuarr CurTrers. 

Class 1.—For the class of Chaff Cutters to be worked by steam 
or horse power, £20. Richmond and Chandler, £10; E. H. 
Bentall, £5; Picksley, Sims, and Co., £5; Carson and Toone, 
highly commended ; J. Cornes and Co., and T, Allcock, com- 
mended, 

Class 2.—For the class of Chaff Cutters to be worked by hand 
power, £10 ; Richmond and Chandler, £6; Picksley, Lewis, and 
Co., £4; Smith and Grace and E. H. Bentall, highly commended. 

Section VI.—Or_caKe BREAKERS. 

Class 1.—For the class of oilcake Breakers, for large and small 
cake, to be worked by steam or horse power, £15; Amies, 
Barford, and Co, £6; E.R. and F. Turner, £5; Hunt and 
Pickering, £4. 

Class 2.—For the class of Oilcake Breakers, for large and small 
cake, to be worked by hand power, £10; Amies, Barford, and Co., 
£6; Mellard’s Trent Foundry Company, £4 ; 8. Corbett and Son, 
commended. 

Section VIL—Turwip Currers. 

Class 1.—For the class of Turnip and Root Cutters, £17 ; 
R. Hornsby and Sons, £7; Hunt and Pickering, £4; R. Hunt, £4. 

Class 2. For the class of Root Pulpers, £15 ; Richard 
Hornsby and Son, £7 (for steam or horse-power); Picksley, Sims, 
and Co., £4 (for steam or horse-power; Richard Hornsby and 


The throttle valve is fixed Son, £4 (specially adapted for hand-power); Picksley, Sims, 


| and Co. ., highly commended (specially adapted for hand-pow er); 
T. Corbett, commended (for steam or horse-power) ; 8. Corbett 
and Son commended (specially adapted for hand-power). 
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Section VII.—Sreaminc Apparatus. 

Class 1.—For the class of Steaming Apparatus for the prepa- 
ration of food for stock, £20; Amies Barford, and Co., £12; 
Amies, Barford and Co., £8. 

Szction 1X.—Damy ImrLeMents. 

Class 1.—For the class of Churns worked by hand-power, £10; 
Robert Tinkler, £4; George Hathaway, £3 10s. ; Thomas Brad- 
ford and Co., £2 !0s.; Thomas and Taylor, highly commended ; 
Robinson and Richardson and W. Waide, commended. 

Class 2.—For the class of Churns worked by any other power, 
£10 ; Robert Tinkler, £4 10s.; Robinson and Richardsou, £3 ; 
Thomas Bradford and Co., £210. Special awards for churns 
adapted to small occupations: Thomas Bradford and Co., £4 ; 
Phillip Johnstone, £3. 

Class 3.—For the class of Cheese Tubs, £10; Meliard’s Trent 
Foundry, £3 3s. (the judges have withheld the balance of the 
amount offered for this class). 

Class 4.—For the class of Cheese Presses, £10; Southwell 
and Co., £4 10s; Mellard’s Trent Foundry, £3; J. Cornes and 
Co., £2 10s. 

Class 5.—For the class gf other Dairy Utensils, £10; J. 
Cornes and Co., for curd drainer, &c., £2 10s. ; Southwe!l and 
Co., for curd mills, £2 10s.; Carson and Toone, for cheese- 
turner and general collection of cheese-making apparatus, £2 10s. ; 
Allway and Son, for general collection of utensils for butter- 
making, £2 10s.; W. and F. Richmond, milk tankards and im- 
proved milk carriages, highly commended ; Atmospheric Churn 
Company, atmospheric churns, highly commended. 

Section X.—Bone MILLs. 

Class 1.—For the class of Bone Mills to be worked by steam 

or other power, £20; Beverley Iron and Wagon Company, £9; 
3everley Iron and Wagon Company, £6; W. Crosskill and 
Sons, £5. 





Secrion XI.—Guano Breakers. 

Closs 1.-—For the class of Guano Breakers worked by hand- 

power, £20. The prize is withheld for want of merit. 
Section XII.—Copro.ite Mitts. 

Class 1.—For the class of Coprolite Mills, £10; E. R. and F. 
Turner, £10. 

Section XII[.—FLax-BREAKING Macuryes, 

Class 1.—For the class of Flax-breaking Machines, £10 ; John 
Eliot Hodgkin (for steam or horse-power), £6; John Eliot Hodg- 
kin (for hand-power), £4. 

Section XIV.—TiLe Macuriyery. 

Class 1.—For the class of machines for the manufacture of 
Draining Tiles, £15; J. D. Pinfold (for steam or horse-power), 
£8 ; J. Whitehead (for hand-power), £7 ; Edward Page and Co. 
(for hand-power) commended, 

Section XV.—Drarninc Toots. 

Class 1.—For the class of Draining 'ools, £10; Hunt and 
Pickering, £6 ; Clarke and Son, £4; F. Parkes and Co., highly 
commended. 

MIsceLLANEOUS AWaRpDs, TO AGRICULTURAL ARTICLES AND 
EssenTIAL IMPROVEMENTS THEREIN. 

Ten silver medals : Amies, Barford, and Co.’s portable metal 
corn-grinding mill, with dressing apparatus ; Amies, Barford, and 
Co., Campains’ patent anchors for steam cultivation; W. 
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tunity—almost too ample, indeed—of hearing what their country- 
men think of the yachts we have mentioned; and in them we know 
that we see the very best thing the Americans have to show. It 
appears that from this opinion there are no dissenting voices ; for 











althoug yadmit that these are not as fastas they might 
ve, andi would have been if Steers had lived, and that very shortly 
they “guess they will lick the wind,” yet there is no lack of con- 









fidence in showing these as the fastest and best boats out of the 
States or in the world. Knowing, therefore, that we are criticising 
their best productio it will be wise to guard carefully against 
the temptation to pick holes—a temptation that is all the more 
seductive from the fact that anything we see to be manifestly 
wrong in them is, as it were, an inch of ground lost to them, ifnot 
gained to us, in the race for superiority in navalarchitecture ; and 
when we consider how few such inches remain to be contested, our 
eagerness is more than likely to lead to too hasty judgments. 

We look upon it as nothing less than a great misfortune thatjthe 
Meteor, the last American yacht to arrive, never lived to wear the 
victor’s wreath which surely awaited her. Like her the Challenge, 
built by the same master-hand, came to an untimely end. These 
are but two out of many built by Mr. Fish; but judging from such 
specimens of his skill as have visited England, it would be safe to 
say that the loss of any one of them is fit subject for universal 
regret. 

These three yachts—the Sappho, the Dauntless, and the Meteor 
(in the contident anticipation that this latter vessel will be repro- 
duced, we speak of her as if she were still afloat)—are very 
beautiful to look upon. There is no one feature about 
their whole turnout, but is more graceful m form and symme- 
trical in proportion than in our handsomest models; and that 
neral look they have which characterises them a% once as 
American, although of course it can be traced in a hundred 
different details, might yet be summarily described as their beauty. 
The main features of this—call it either beauty or Americanism— 


























| are these: a great sheer, leaving rather a low freeboard at the 


| about her head. 


3arton’s cottagers’ patent cooking stove; J. and F. Howards | 


patent self-acting appliance to horse-rake ; G. Murray's ccllec- 
tion of models for a chvese factory ; Pooley and Son's automatic 
grain scale; Robey and Co.'s patent reli-feeding apparatus for 
thrashing machine ; J. and B. Sainty’s patent wood-covering for 
temporary buildings, &c.; James Sinclair's chemical fire en- 
gines ; Robert Maynard’s patent portable steam power sifting 
chaff engine. Highly commended: Amies, Barford, and Co.’s 
steam cooking apparatus ; ‘I’. Baker's tip cart ; W. Ball and Son’s 
patent double brake on wagon ; Barrows and Stewart’s improved 
windlass for steam cultivation ; Beverley Lron and Wagon Com- 
pany’s self-acting sheafdelivery to reaping machine; Thomas 
Corbett’s improvement in hand clover-seed barrow; James 
Davey’s improved cart harness; J. Fowler and Co.'s traction 
engine on springs ; Hart and Co.’s self-registering corn-weighing 
machine ; Holmes and Sons’ improvement in hay and corn ele- 
vator; Hornsby and Sons’-combined corn-dressing and screening 
machine; ‘I’. Hunter's Dickson’s patent double-drill turnip- 
cleaner ; T. McKenzie and Son’s reaper and mower knife-grinder ; 
G. W. Murray and Co.’s combined double-furrow plough and 
subsoiler ; Thomas Perkins’ patent folding shafts for reaping and 
mowing machines; Raintorth and Son’s improved patent corn 
screen; Richmond and Chandler's litter cutter; J. and B. 
Sainty’s improved cattle c:'ib ; Southwell and Co.’s improvement 
in ridging plough ; William Smith's sheep rack; R. W. Thom- 
son’s patent road steam engine. 





COMMENDED. 

J. P. Barford's improved carriage jack ; Henry Denton’s im- 
provement in a chain harrow carriage ; McKenzie and Son’s im- 
provements in turnip and mangold drill; H. J. and C. Major’s 
roofing tiles ; J. and B. Sainty’s improvements in field gate ; J. 
and B. Sainty’s sheep fencing ; R. Winters machine for tarring 
sheep-fold netting. 


SOME EXAMPLES OF AMERICAN NAVAL 
ARCHITECTURE. 


greatest beam ; a round tumbled home topside, which with great 
breadth gives a swan-like look to the hull ; a handsomely moulded 
stem, and a compact yet graceful counter ; a rake to the masts 
and a steave to the bowsprit, in exact harmony with the sheer; 
and, when you get on board, a wide expanse of faultless deck. 
These general features of the hull above ‘water are varied some- 
what ineach. In the Sappho the most remarkable difference is 
This is made to project a considerable distance 
beyond the knightheadsa, and her bowsprit, which is a triangular 
spar tapered towards the outer end, is built into it, the stem 
underneath and the upper strakes of her planking at its sides 
being continued out to the cap; so that the whole forms nothing 
more or less than a snout. This is strong in construction, but 
whether it is desirable to form so intimate a connection between 
the hull and the bowsprit seems doubtful. On the one hand, it 
is urged that this construction renders the loss of this important 
spar a very remote contingency ; while, on the other hand, as it 
is still within the bounds of possibility, its consquences should 
not be lost sight of. If this gave out it would itself be irre- 
parable, and would moreover seriously damage the vessel ; for, 
being almost a part of the hull, it must tear the bows out of her. 
As a matter of fact this said affair did get damaged when the 
Sappho was caught in a gale of wind off Dieppe last year ; and it 
in no way lessens the magnitude of the catastrophe that two of 
our largest and best cutters both jumped their bowsprits short off 
the other day only going from the Nore to Dover ; theirs can be 
easily replaced, but to mend the Sappho was a serious operation. 
On the whole, thisfashion of bowsprit must be set down asa strain 
after beauty, and one which has hardly achieved its object. 

When the Sappho was here in 1868 she was beaten in a match 
round the Isle of Wight, but after that she went home and was 
altered. She was cra and could not carry her canvas. Her 
greatest breadth was considerably above water, and from there her 
sides and bottom slanted away with very little knuckle at the 
bilge. Now she has been filled out fourteen inches on each side, 
the swelling commencing from about the third strake below the 
covering board ; she carries a great deal (fifty tons?) more ballast, 
and yet floats two inches higher out of water than she did, and 
spreads one-third more canvas, 

She was not taken to pieces and opened out to make this altera- 
tion in the shape of her hull, but simply padded on the outside, so 
that this extra displacement at the bilge does not make an inch 
more space inside ; but such sacrifices as this are of a piece with 
the general recklessness of cost or consequences which characterise 
the Americans when the least chance of improved speed is held 
out to them. 

The successful result of these alterations is now well known. 
One of the same vessels which walked away from her in 1868 has 
























this year been signaliy beaten, and there is but one point Which ! 


can suggest a doubt as to the trustworthiness of this result as in- 
dicative of the superior form of the Sappho. This is the differenee 
in size between the competitors. 

Now it is well known that large vessels sail faster than small 
ones, the why and the wherefore of which fact would involve the 
discussion of the most abstruse problems in the science of naval 
architecture. Even this word “large” must be taken in its 
loosest signification, for our knowledge of the particular directions 
in which an increase of size improves the speed is certainly very 
imperfect ; and at the same time there is good ground for sup- 
posing that there are some directions in which a diminution in 
size produces the same effect. The direction, however, in which 
an enlargement of the vessel is found most surely to increase the 
speed is the length, this dimension, too, having a supposed limit, 
to exceed which is to incur loss of speed, but which is approached 
in different models, more or less nearly, with very varying results 








; --a short ship, for instance, often beatinga longer one. Now, the 
length of the Sappho is to that of her antagonist the Cambria as 
| four to three nearly, and we conclude that the Sappho should on 


Last year there appeared three strange yachts in English waters. | 


They came from America, and, arriving at intervals of a few 
weeks, dropped anchor in Cowes Roads, each arrival in turn ex- 
citing more interest than the previous one. First came the Daunt- 
less, quite new to us; then the Sappho, not altogether a stranger, 
for the year before she had been here, yet there was novelty about 
her, for she had been altered; and last came the Meteor, an 
entirely new vessel, fresh from the building yard. It was 
well for us that they arrived in the order they did, so that we had 
ample time to study the less remarkable before those which were 
more curious and more worthy of notice came to absorb our whole 
attention. Now, however, that they are all gone—one to the 
bottom of the sea, and the others back to their home—and they 
can for the present afford us no fresh materials on which to form 
an estimate of theircharacter, the time has come when we may 
pass in review their more conspicuous merits and defects, and, 
comparing them with such standards of excellence as we can find 
among our English craft, may realise how much we have learnt 
of late years of the science or the art of shipbuilding ; or if any 
such intrinsic gain should fail us, we may perhaps find some 
comfort in the evidence that we have not less genius than our 
eat cousins across the water. Be this how it may, we cannot 
ut derive pleasure from recounting the impressions which the 
visit of these vessels must have left in the mind of everyone who 
saw them. 

It must always be of use to acritic, in forming an opinion of any- 
thing that is very strange to him, to know how it is regarded by 
those who are familiar with it ; not necessarily that he should be 
influenced by their opinions, but rather that he should have an op- 
portunity of refuting such of them as may be erroneous, or con- 
firming others which may be well founded, and that his attention 
should be carefully directed to those peculiarities to which 
especial importance is attached by those who are to reap all the 
credit or bear all the blame. ‘Now there has been ample oppor- 





this account be much the faster vessel. 

There is one drawback to the speed which is attributed to 
length, which consists in the loss of time a long vessel incurs 
in turning. When the wind is ahead, and it is necessary to 
make a zig-zag course to windwad, she loses so much time in 
coming about that her superiority in speed is much neutralised ; 
and if the turns are very frequent she may even be no match for a 
slower but shorter vessel. Such was the case in one of the 
Sappho’s matches with the Cambria: one part of a triangular 
course was towindward, andalthough tuere was plenty of sea room, 
yet a strong adverse tide running a little way from the land com- 
pelled both vessels to hug the shore, and make a succession of 
short tacks, which were so prejudicial to the longer Sappho that 
she was actually astern in the race ; though when the direction 
of the course necessitated their quitting the unfriendly shelter of 
the land, and permitted her making longer tacks, she quickly took 
the lead. The exact degree, however, in which the Sappho is 
superior to the Cambria cannot be estimated ; and if it could, the 
question as to how much of this superiority is due to size, and 
how much to form, must remain for the present unanswered ; and 
shipbuilders must content themselves with having derived from 
her visit merely the pleasure of having seen probably the fastest 
sailing vessel in the world. To those who have not been so fortu- 
nate, a sketch of her will be interesting. She has a-rising floor, 
good round bilge, a little hollow at the garboard, a long tine 
entrance, with very hollow water lines forward; a run rather 
full than fine ; a rising rabbet towards the forefoot, and consider- 
ably increased draught aft. Her greatest beam is placed a little 
before the main mast, or a little less than three-fifths of the 
length of the water-line from forward, with the freeboard very 
round amidships and well flared out at the bows. She is very 
heavily spneaill, especially in her lower masts, which are tall as 
well as stout; but these are made of a very light kind of American 
pine, so that they look much heavier than they really are. Her 
main boom projects one-third of its length beyond the taffrail, and 
the gaff is half the length of the boom, looking therefore rather 
short. Her shrouds and topmast shrouds are ot hemp- haybands, 





| the artists of Cowes called these when she first arrived; but they 
| judge all rope by their own. If the American rope was poor stuff 
| their canvas made up for it. This was all ¢ 

stuff to look at. 

The Dauntless is a little smaller than the Sappho, and more 
lightly sparred and rigged. With her sid : 
amidships, flared at the bows, and rolled in with 
her covering board on the quarters, she is just as nerican look- 
ing; but she has no such striking peculiarity as the Sappho’s 
head, neither has she so extravagantly high a sheer forward, and 
| on the whole she looks the prettier vesse lof the two above water. 
Her floors rise with but slight hollow at the garboard, and, at 
her greatest beam, turn up with rather a sharp knuckle jus} 
below the load water-line. ‘his feeble little bilge does not extend 
any great distance forward or aft, so that the whole ship is made 
up of bows and run, and these are straight and lean respectively. 
How she manages to carry her canvas is a mystery, for there is 
apparently insufficient displacement to support such a mass of 
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ballast as the size of her sails suggests, and the absence of a full 
buoyant bilge leaves her form anything but a stiff one to look at. 
Her great breadth, indeed, is her only chance, and to tender 
| seems inevitable. Now if a vessel with a long fine bow sails on her 





side she is liable to run off her helm, and although this ma vel 
have happened to the Dauntless ; yet the impression t} lly 
is too much cut away forward is in some measure confirm y her 


having had her foremast shifted further aft. 

The race in which this vessel is now engaged with the Cambria, 
from Cork to New York, has few points of interest for those not 
engaged in it. Even for the vessels themselves it will probably 
be but a dull time, for if they part company, as they most likely 
will do during the first night at sea, then all the interest which 
attaches to a competition will be at an end, and for each the race 
will assume all the monotonous dulness of a match against time 
only. The pleasure (and, perhaps, disappointment) will all be 
comprehended in the instant in which they are told who has won, 
and all the rest of the time must be spent, not in a series of ex- 
citements in connection with little temporary successes or failures, 
but in merely waiting. Still, as the passage of the Atlantic must 
be made before the pleasures of sailing in Long Island Sound can 
be enjoyed, to race across may add some little interest to a rather 
tedious bit of cruising, and to this end only should it have been 
undertaken. When vessels separate at sea, the mere possibility 
of each falling in with different weat ' is sufficient to render the 
result of the race of doubtful value ; and a series of -hort matches, 
in which the competitors are all the time under identical circum 
stances of wind and t (like those between the Sappho and 
Cambria, for instance), are of far more use in settling such ques- 
tions regarding the qualities of vessels as are only demonstrated 
by experiment. In this race, if they have the wind westerly, the 
Cambria ought most certainly to win, on the strength of her 
weatherliness ; but if the wind should free them the Dauntless 
must inevitably have the race in hand, for then the ater speed 
which she undoubtedly possesses will remain unneutralised by her 
leeway, and one more defeat will be scored against us, and all 
through the unwarrantable conceit which has induced a little 
vessel to compete on even terms with others almost big enough to 
hoist her in 

Since the time the Cambria was launched there has not, per- 
haps, been a single vessel which has been so hardly driven as she ; 
so much so that it has always appeared rather a matter of good 
luck when she pulled through without accident, than bad luck 
when she got crippled. Last year this driving process was carried 
too far, and she was anything but a successful racer. This year they 
pear to have been experimenting or tampering with the ballast, 
and the vessel has been beaten almost as a matter of course. She 
has, however, been turned out on the present occasion more 
creditably, and is probably in good trim again ; but still she must 
be far more smartly handled in the present match than she has 
generally appeared this year, or from this cause only the American 
will beat her. Her antagonist will be something more than 
pluckily sailed, for the utter recklessness of danger these men 
display in match sailing amounts to nothing less than fovlhar¢i 
ness ; and we may depend upon it that if this quality, combined, 
to», with skill, will win the race, it will not be wanting on the 
side of the American, 

The Meteor, which was the last of the three arrivals in the 
Solent that year, was a more beautiful ship than either of the 
others ; and it is difficult to believe that she could not have out- 
sailed them too, She was a low waisted, beamy vessel, with raking 
masts. In the dry dock she showed several striking peculiarities : 
her greatest beam, her greatest draught, and her mainmast wet 
all situated at about three-fifths of her length from forward. Sve 
had a very handsome midship section— one with less bulkiness 
than the Sappho, and more power than the Dauntless ; and her 
keel was curved from end to end, so that her draught varied from 
| nothing forward to about 124ft. amidships and to 9jft. aft. In the 

middle of this keel, where it was 3ft. deep, there was secured an 
enormous casting of lead, about 40ft. long and 2f+t. deep. The 
weight of it must have been prodigious, for it measured 10in. thick 
at the ends, and towards the middle it was L5in. through. Such a 
big piece of lead in a keel was surely never before seen ; und as it 
did not drop out, Mr. Fish’s engineering ability should be esta- 
blished beyond a joke. The Meteor was indeed a remarkable as 
well as a beautiful ship ; a well finished piece of work, embodying 
the mature ideas of a cultivated builder. 

When these three vessels were coming it was confidently antici- 
pated, and even hoped, that we should either take or give a beat- 
ing and a lesson. Now they are gone; and we have done neither. 
Our hopes of the Americans were perhaps pitched on the whole too 
high. Although what is known of the principles of naval archi- 
tecture can be mastered in a life time, yet the whole art of design- 
ing is too complicated a subject to be cultivated to perfection in 
the same short period of time ; and as the production of a yacht 

| remains at present in great part an art, it cannot be handed down 
| from generation to generation; but must be learned afresh by each 
essayist. In forgetting this we have allowed ourselves to be some- 
what disappointed with the American yachts. Their great artist 
Steers died, and now they are labouring away over the old beaten 
track, gathering their experience fast it is true; but they have not 
got further than we have, and perhaps not so far as they themselves 
| had twenty years ago. 



































At a meeting of the trustees of Owens’ College, Manchester, held 
on Thursday, the 7th inst., the vacancy caused by the resignation 
of Professor W. Jack, M.A., ws filled up by the appointment of 
Dr. Balfour Stewart, superintendent of the Kew Observatory, to 
the Senior Professorship and of James Thomson Bottomley, Esq. 
M.A., Demonstrator and Lecturer of Natural Philosophy in King’s 
College, London, to the Junior Professorship of Natural Philosophy. 
Dr. Stewart was also appointed director of the physical laboratory 

| which is about to be established in the college. 

Curese Gotp-Lacquer. The gold-lacquer lining of a Chinese 
cabinet in the Museum at Cassel * pealed off, and thus gave Dr, 
Wiederhold the opportunity of studying the composition of this 
substance. Qn examining it he found particles of tin foil attached 
to the lacquer, so he comes to the conclusion that this material 
formed the ground, upon which the lacquer varnish was laid, His 
attempts to imitate the varnish were perfectly successful, and he 
gives the following directions for the preparation of a composition 
which closely resembles the true Chinese article. First of all, 
two parts of copal and one of shellac are to be melted togeth: - to 
form a perfectly fluid mixture, then two parts of good boiled oil, 
made hot, are to be added ; the vessel is then to be removed from 
the fire, and ten parts of oil of turpentine are to be gradually 
added. ‘To give colour, the addition is made of solution in tur 
pentine of gum gutta for yellow, and dragon’s blood for red 
These are to be mixed in suflicient quantity to give the shad 
desired. 
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JACOBS PATENT SEWER VENTILATOR. 


THE accompanying engraving 
illustrates a sewer ventilator in- 
vented by Mr. Arthur Jacob, 
Assoc. Inst. C.E., and engineer 
to the Bombay ~ om 
designing works of drainage, 
there is no provision more abso- 
lutely necessary than that of 
thorough and complete ventila- 
tion. Even in works of the best 
modern design, in which the 
sewers are constructed of imper- 
vious material, and graduated 
with the greatest care to the 
work that they have to perform, 
there will be a certain deposit 
of highly putrescible material 
in the substance of the brick 
work when the sewers are of 
large size, and in every case on 
the inner surface of the drains. 
The construction of sewers of 
impervious materials is a matter 
that is strictly enjoined, and is 
not attended with difficulty 
where glazed earthenware pipes 
are employed ; but when the use 
of brickwork becomes a necessity 
it is evident that, under any cir- 
cumstances, a certain amount of 
absorption must take place. Even 
the best pressed gault brick is far 
from being what is understood as 
impervious to moisture. It is 
susceptible of receiving a con- 
siderable amount, and as much, 
indeed, as 141b. of water will 
become absorbed by a carefully 
dried brick of the best and most 
compact kind. This of itself is 
sufficient to show that foul gases 
are generated inside town sewers 
under even the most favourable 





circumstances, and hence the Ne \\e \9 7 6 3 ‘i ‘ 
necessity for’ ventilation. The ON ee” 


street ventilator, of which we 


ive an isometric cut above, ° 


as been lately introduced by Mr. Arthur Jacob. It is an im- | 


provement on a somewbat similar contrivance invented by that 


gentleman which we previously had occasion to notice. The essen- | 
first, the outer frame, which is | 


tial parts of the apparatus are, 
bedded on a piece of good landing, or even on the brickwork of 
the manhole, or inspection shaft. This frame has a circular openin 
in the centre to receive the perforated double cylinder of pot | 
iron or zinc for holding the disinfecting material, which may be 
either charcoal, carbide of iron, or carbolate of lime. Within this 
cylinder is fixed another of about a third of the diameter, and 
both are perforated for so much of the length as remains sus- 
ded below the casting. Both cylinders are closed at bottom. 
The outer cylinder is furnished with a collar, on which it bears, 
and underneath, between the collar and the casting, there is a washer 
of india-rubber to prevent the escape of the foul air othe: wise than 


through the deodorising material when the cylinder is placed in its | 


position. The cap, a portion only of which is shown, is dropped 


ratus is so simple as hardly to require explanation. 





SCALE 


der, through the top of which the purified air escapes and, pass- 
ing through the openings between the cap and the frame, reaches 
the surface of the street. There is one provision that is not 
quite apparent from the engraving. This is a syphon outlet at 
each corner of the outer casting for allowing the escape of any 
rain that may pass into the apparatus through the surface open- 
ings. These outlets, having their inner end close to the bottom of 
the casting, and their outlet at about 4in. higher, are trapped by 
the smallest quantity of water ; and whilst allowing the escape of 
the water that falls inside, effectually prevent any of the sewer 
air from passing out unpurified. Thus, the apparatus—and it is 
the only one, we believe, that does so—secures the passage of all 
the sewer gases through the deodorisers. The advantages that 
this ventilator appears to possess are simplicity for changing the 
deodorising material, and cheapness. 

We have always maintained the necessity for the ventilation of 
sewers in the most perfect and extensive manner, and have shown 


into its place, and effectually prevents the contents of the cyi nder | that, so far as the subject is at present understood, this may best be 


from becoming damp or damaged by rain. The'principle of the apya- | secured by free openings into the drains, and so free detection of 


The foul air | the foul sewer gases ; and when this can be combined with purifi- 


passes through the perforations of the outer cylinder, then through | cation of the contaminated air, there does not appear to be much 
the detergent material, and so reaches theinside of thesmaller cylin- | to desire. 








WATSONS PATENT PULLEY. 


THE engraving represents a 
pulley, poe pa of 
novelty that has m recently 
brought out by Mr. George 
Watson, of Bromley-street, Com- 
mercial-road. The inventor em- 
ploys a pulley sheave having 
sinkings or feathers on its peri- 
phery to receive the links of a 
chain ; this pulley is attached to 
a worm wheel acted on by a worm 
or screw, having a spindle which 
may be worked by chain wheel 
pons | endless chain, lever handles, 
or by a band, or otherwise. The 
block may have any number of 
pulley sheaves, and it may be 
made as a single or combined 

ulley block. It can be used for 
ifting only, or for lifting and 
lowering at the same time, and 
can be worked either with 
or without another block be- 
low. 

In the accompanying engraving 
Fig. 1 is an end view of this 
pulley, the chain not being shown 
over the sheaves in order to show 
one plain and the other feathered; 
Fig: 2is a side view of a single 
pulley with crank handles ap- 
plied ; and 7 3 is aside view 
of a pulley block partly in sec- 
tion, showing the gearing of the 
worm wheel and screw; Fig. 4 
shows an extra length of frame 
for a block without ordi 
sheave, and having a forked end 
for preventing the chain doubling 
up or riding in the sheave. 

A, worm or screw ; B, worm 
wheel; ©, pulley sheave with 
feathers or sinkings to i 
and work the chain ; D, ordinary 
pulley sheave ; E, small chain 
wheel, for which may be substi- 
tuted a cranked or other lever ; 
F, frame of cast, malleable, or 
wrought iron ; G, extra length of 
frame for a block without ordinary 
sheave to it; H, ordi gin 
block ; I, ordinary swivel hook; 
J, crank handles, 

The action of the pulley will 
- yoy understood by reference 

e engraving. worm 
wheel B and sheaves C and D 
being on the same axle, on 
turning the screw A to the 
right = a y o> and 
whee or , the weight is raised or lowered, and, as 
previously stated, can be left at any height without fear of running 








down, as the worm wheel B cannot be turned bythe sheave, but 
only by its screw. 





WALKER’S SELF-ACTING EXPANSION GEAR. 


THE main slide valve in this gear is constructed as shown at A, 
and on the back of it is fitted the cut-off plate B. The fixing F is 
secured on the outside of the valve box, and is made to carry a 
screw D of very long pitch. This screw is raised and lowered by 
the action of the governor, and it is prevented from turning round 
by the cottar E, which passes through its lower extremity, the 
ends of which bear into slots in fixing, as shown. The screw D 
passes through the bevel wheel L, this wheel being free to rotate 
and give motion to “wing” spindle G, but being itself prevented 
from rising or falling by the bracket or fixing F. The cut-off 
plate B is provided with pr jecti and cushion plates 8 8, and 
it is by the action of the “ wing” G on these projections that the 
point at which the steam is cut off is regulated. 
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ELEVATION GF CHEST WITH COVER REMOVED 


The action of the “‘ gear” is as follows :—When the engine is in 
motion the slide valve tends to carry the cut-off plate along with 
it until one of the projections S on the valve B comes into con- 
tact with the ‘‘ wing” G, when tke main valve continues its 
travel alone, sliding under the expansion valve, and so cutting off 
steam earlier or later in the stroke of the piston as the case may 
be. The point of stroke at which the cut-off takes place is regu- 
lated by the governor simply raising or lowering the screw D in 
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the direction of its length, which, in consequence, imparts motion 
to the “wing” spindle G, working through stuffing-box K on 
steam chest lid. The sliding cottar E at the extremity of the 
screw receives all strain that may be incurred through the re- 
versal or stoppage of the cut-off plate, without in any way inter- 
ferring with the correct action of the governor. This valve gear 
is of very simple construction, and can be readily applied to exist- 
ing engines. All the working parts being outside the valve box 
are open to inspection, and can be easily lubricated. Another 
modification of this valve was illustrated in THE ENGINEER for 
July 2nd, 1867. 





Since the Taff Vale ceased to work the Cowbridge line, the 
undertaking has been managed by the company themselves. An 
improved service of trains has been placed on the line, and every 
possible inducement is being given to the development of the 
traffic. With an average rate of working expenses, it is believed 
that the railway will soon, if it does not now, yield ‘sufficient 
profits to pay the irterest on all the preferential bonds. Efforts 
are still being made to extend the line from Cowbridge to the sea- 
coast, and if the same should prove successful a large accesion of 
traffic will be the result on the existing line from Cowbridge to 
Llantrissant. 

PassaGE oF Gas in Lone ConpuiTs.—M, Arson, the chief 
engineer of the Paris Gas Company, having long entertained the 
idea that the experiments relating to the passage of gas through 
long mains and pipes, and consequently the deductions drawn from 
them, were extremely defective, set on foot a long series of experi- 
ments with the view to set the subject on a more satisfactory 
footing. His experiments were first made at the company’s works 
at Saint Maudé and at La Villette, first with air only and afterwards 
with ordinary lighting gas. The volumes and the pressure were 
measured by means of delicate apparatus, and the results arrived 
at are announced in the following brief terms:—The formula of 
Navier, adopted in France for want of a better, should be replaced 
by a binomial expression containing two proportionate terms, one 
for the average 8) and another for its square. The numerical 
coefficients entering into this formula, are not constant as formerly 
supposed, even for the same kind of gas; they depend on the 
diameter of the conduit, and on the nature of its material, or 
em —. a a is analogous to that arrived E p Poa 

arcy with respect to the passage of water in pipes. . mn 
determined the coefilcients referred to, and has drawn up a series 
of tables which place these newly discovered elements within the 
reach of practicians. The tables show the average values and the 
losses of charge calculated per th d metres of length of pipe, 
and given in metres of water pressure for the volumes of gas ex- 
pended per second and per hour. The penne | of Civil ineers 
of Paris awarded its gold medal to M. Arson for his valuable dis- 
covery ; and the Academy of Sciences, at its late annual meeting, 
rae upon him the Monthyon prize in the Department. of 

echanics. ; 
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TREBLE-CYLINDER EQUILIBRIUM STEAM FIRE ENGINE. 


SHOWN AT OXFORD BY MESSRS. SHAND AND MASON, ENGINEERS, BLACKFRIARS. 
(For description see page ofp 
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ENGINE AND CENTRIFUGAL PUMP. 


SHOWN AT OXFORD BY MESSRS, JOHN AND HENRY GWYNNE, ENGINEERS, HAMMERSMITH. 





One of the most interesting stands in the Show yard at Oxford 
is that of Messrs. John and Henry Gwynne, of Hammersmith. 
We illustrate in the accompanying cngraving a l5in. centrifugal 
pump and ine, capable of raising 3500 gallons of water against 
a head of water, the diameter of the disc being only 3ft. The 
engine is llin. cylinder, 8in. stroke, the steam ports are made 
very wide, so as to give a short travel to the valve. The pump is 
firmly secured to the engine a very deep and rigid 
casting, which in a great measure dispenses with foundation, and 
gives ape to the working parts, the piston travelling 
about per minute, The crank shaft, connecting and _— 
rods, crosshead, &c., are all of forged Bessemer steel. Theslipper 


guides for the piston and slide valve rods have ample wearin 
surfaces, scraped to a face, and touch oil reservoirs at each end o 
the stroke. The lubrication is complete, on the needle principle, 
with glasses cased in brass, and so arranged that these A one can 
be filled without stopping the engine, a matter of great importance 
considering how generally these pumping engines are coming into 
use for circulating the condensing water for marine engines. The 
wedge system is used for tightening all the bearings, and every 
care taken to prevent them king back from any shock they may 
be subjected to. 

This engine is worked by an 18-H.P. horizontal tubular boiler, 
mounted on a cast iron ash-pit; the feed donkey is neatly 





, Ses the ne ee Seva e ae ee for 
raising the water for sheep ing on one of the squatting 
| stations in Queensland, where Messrs, Gwynne have a number of 
these pumps at similar work. 
| ‘The boiler is one of the best pieces of work we have ever seen, 
and is shown so that every opportunity is afforded of 
ascertaining its 4 ity. 
| The cmnk shaft plummer blocks are of peculiar design, a ing 
block drawing forward out of each, being used instead of a g’ 
screwed down from the top. The engine is shown at work, de- 
| livering a full bore of l5in. at a height of 10ft. or 12ft., with a 
| pressure of about 351b. of steam only, 601b. being the regular 
| working pressure. Messrs. Gwynne’s centrifugal engines are 
| rapidly coming into favour for surface condensers ; one shipbuild- 
ing firm in the north have ordered as many as sixteen of large size 
within the last six months. 


VENTILATING SEWERS. 
Tue following paper on the method adopted in Birken- 
| head for ventilating sewers has been recently read before 
the Liverpool Polytechnic Society by Mr. T. C. Thorburn, 
| C.E., surveyor to the Birkenhead Commissioners. Mr. A. 
| Norman Tate also read a paper on “ Gaseous Emanations 
| from Sewers,” which we hope to reproduce on a future 
| occasion. 
| In the district under the control of the Birkenhead Commis- 
| sioners there is a length of about sixty miles of roads and streets 
| laid out or constructed, and the length of main or common sewers 
| laid down or constructed under such roads and streets is about 
forty-two miles. 
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The area of the district is about 1684 acres (with levels varying 
from 24ft. to 184ft. above Old Dock Sill), but the total area with- 
in the water shed, for which the main sewers act as an outlet, 
includes parts of Tranmere, and is something like 2224 acres, in 
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addition to which there is a large agricultural districé drained by 
the Fender Brook, and thence through the great culvert, parallel tothe 
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docks, into the river Mersey, at a point near the north end of the 
Woodside stage ; the area of this district is about 13,800 acres, 
equal to about 2i4 square 
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The drainage area of the town is divided into three districts, 
each of which has a separate tidal locked or flood flapped outlet 
into the river. 

The length of streets laid out and sewered in Birkenhead is at 
present out of proportion to the number of buildings (8200, with 
42.0 water-closets), and a population of about 50,000, giving a 
density, including the area occupied by the dock estate, of 30 per 
acre, and, exclusive of the same, about 41 per acre, or something 
like one-third the density of the population of Liverpool. The 
dual use, therefore, for which the sewers are ultimately intended 
to answer, if they are to continue to be used as at present, viz., 
the carrying off by suspension in water of the sewage matters dis- 
charged from the dwellings of the inhabitants, as well as the sur- 
face drainage, heing theretore limited and out of proportion to 
their capacity, or to the purposes that they will ultimately be 
used for when the town becomes fully built upon; hence we 
have not in Birkenhead the same amount of deleterious gases to 
contend with in the sewe s is to be found in the sewers of 
Liverpool, where the population is so much greater per acre, and 
the sewage largely diluted, or mixed with the refuse from chemi- 
cal or other similar works. 

The ventilating shafts, therefore, erected in Birkenhead, have 
not been so severely tested as they would have been if erected as 
part of the Liverpool system of sewers, in counection with which 
it appears from the last report of my friend Mr. Newlands, the 
borough engineer, that there have recently been erected 1030 
archimedian screw ventilators fixed at the terminatiun of pipes 
in connection with the sewers, attached to the houses, and car- 
» top of the buildings, as recommended by the Mor- 
-Committee in 1866. 













le of the ventilating shafts erected in Birkenhead by 
years will be easily understood from the drawings 
d for the information of the society. 

ilators are for the most part constructed adjoin- 
ing the vertical manhole ent ; 
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ciple of syphon ventilation. 

These ventilators are found to answer their purpose effectually, 
and very little, if any, trace.of deleterious gas or unpleasant 
smellis perceptible at the grating in the street. It is estimated 
cent. of ihe sulphuretted hydrogen or other 
‘ from the sewers is interceptedin pa g through 
lie coal filter. (See report of Mr. Tate’s tests of tie emana- 
tions of gas from sewers.) 

The number vf these sewer ventilators constructed in connec- 
tion with new works is four double (a}, fifty-three single (4), and 
the number in connection with ok ers sixteen (c). In the 
] | izontal gallery, con- 
», Withan outlet tothe 
7 of ventilators con- 
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ystem to the drains in courts and 
k pi , Where they will be constructed at the termination 
of each line of drain, on the sameprinciple, but on a smaller scale, 
as per drawings d and e. ; 
Many of these ventilators have been in use for upwards of four 
ws, and while we have had complaints of unpl nt smells 
ting from untrapped s, we have never ny com- 
s during that period « lisagreeable emanations from the 
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iited to one instance, where it was fixed in connection 
water-closcts recently erected at the Market Hall ; 
ictions with chimney shafts have been secured in two 

a low level in Park-street, and the other at a 
ston-road, all of which have been found to act effi- 


»bjection, however, to connecting furnace chimneys with 
sewers is that it is found in practice that the area ventilated is 





limited to a distance sufficient to replace the gases drawn out of 
the sewers and drains by air from the streets and houses of the 
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district, through untrapped gulleys or other openings ; and that it 
has a tendency while at work to untrap the gulleys fixed at the 
inlets to the drain, and when out of work such inlets form outlets 
for the gases generated in the sewers, and therefore at such times 
dispersing sewer gases into the air of the streets and dwellings 
of the i f f the district; or, in other words, such a 
system is viol and intermittent in its application. 

In certain states of the atmosphere the gases discharged from 
the archimedlian screw ventilators are found at a lower level than 
the point of exit, and therefore become mixed with the air at too 


low a leve 

















Vertica fts provided with baskets filled with charcoal, which 
nswer al : purposes of a deodoriser, are in my opinion better 
idapted for renderinginnocuous the aqueous gases emanating from 


‘ 
sewers (ride Mr. Tate’s tests) than either chimney shafts or archi- 
median screw ventilators, as they allow of a natural diffusion of 
the deleterious gases by their own specific gravity, and pass them 
into the air of our streets comparatively harmless, and are supe- 
rior to the plan recommended in the Parliamentary blue book 
by the inspectors of the Local Government Act Office, where 
the charcoal trays are fixed horizontally in the manhole en- 
trances, and require to be removed when access is required to the 
sewer, 

The extra cost of constructing the ventilators according to the 
various arrangements is as follows, viz. :— For plan a (double ven- 
tilator, constructed at the summit level, when two lines of sewers 
run in opposite directions), £2 124; for plan b (ordinary single 
ventilator placed on the line of brick sewers), £1 88. 3d.; for plan ¢ 
(a modification of 4 toadapt it to old manhole entrances), 16s.; for 
plan d (which answers the double purpose of ventilator and lamp 
hole, andisconstructed on the lines of subsidiary sewers), £1 13s 6d.; 
for plan ¢ (a minor ventilator, constructed at the termination oi 
court and ps s¢ drains), 18s. 

The parts of sewers where ventilators are most required are at 

‘dead ends,” and the summit points of termination of the sys- 
tem. Other means of ventilating the sewers suggest themselves, 
such as conducting the shafts through the columns of large lamps 
iixed in open spaces, and provided with gas jets kept constantly 
burning inside the shaft or colusmn, to facilitate draught, and to 
destroy the deleterious gases as they are drawn out; but as yet I 
have had no opportunity of testing this mode of sewer ventilation, 
which Jam inclined to think would be effectual, and comparatively 
harmless to the inhabitants of the adjoining houses, and not likely 
to contaminate the atmosphere of the surrounding district to any 
appreciable extent. 

Some years since I connected two or three flues in a large 
mansion in the country with the system of sewerage and drainage 
provided for the same, but from the experience there obtained of 
house flues as @ means of ventilating sewers I do not think that 
they can be safely used for that purpose. It is found that the 
objection urged ogainst the use of factory chimneys, as a means 
of sewer ventilation, is more or less applicable to an intensified 
degree to the use of house flues {for the same purpose. The roof 
rain water conductors, or drop spouts of houses, have been exten- 
sively used as a means of ventilating sewers, but experience has 
shown that such pipes are not for this purpose, as the 





















joints are seldom, if ever, made air-tight. The same objection 
more or less applies to special ventilating pipes attached to houses 
which have in many towns been erected in connection with the 
sewers. No drain should be carried under a house without having 
a proper trap fixed or constructed outside the external wall of the 
building, and all soil pipes should be ventilated to the external 
air, and, where possible, a current of air shoul be secured between 
the water-closet and the house. By strict attention to these and 
other like matters, in the laying down and construction of systems 
of sewers and drains for the carrying away of the sewage and 
drainage of the dwellings in our towns many of the evils and 
unpleasant effects now complained of will for the most part, if 
not wholly, be removed. 

The question as to the length of time that ordinary wood 
charcoal will effectually act as a deodorising agent of sewer gases 
is one that I feel incompetent to give satisfactory answer to without 
further experience. The charcoal that I have used for this purpose 
has hitherto, in my opinion, not required renewing, although in 
some cases it has been in constant use for upwards of four years, 
I have to acknowledge the assistance of Mr. Norman Tate, who 
has this day made an experiment with the sewer gases issuing 
from the Birkenhead sewers through the charcoal filter above 
described, and from the manholes direct, from which it appears 
that only a trace of sulphuretted hydrogen was detected in the 
gases issuing from the former, while from the latter it was very 
perceptible. The question of the durability of the charcoal, as 
an effectual means of deodorising the noxious. or deleterious gases 
issuing from town sewers, is a very important one, and no doubt 
the chemical members of this society will give their valuable aid 
in elucidating the question. The ventilation of sewers in a harmless 
manner isa very important question, and no doubt its discussion by 
the members will throw considerable light upon the subject. My own 
efforts in endeavouring to elucidate the problem have been done 
in a quiet way ; there is no novelty in the deodoriser made use of, 
but I believe the arrangements explained, as recently adopted by 
me for the ventilation of sewers in Birkenhead, are convenient, 
self-acting, and effectual in their operation. 
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Mr. Thomas Lancaster then gave a — of the method of 
ventilating sewers now in operation at Bootle. _ He said he agreed 
with the speakers who had preceded him, that the general question 
was one of deep interest, and that it became the duty of such a 
suciety to place before corporations and other public bodies who 
were the custodians of the public health if possible such informa- 
tion as would enable them to deal with this subject. With regard 
to Bootle, he might state that, previous to the introduction of a 
system of ventilating the sewers, now some eighteen months since, 
un epidemic prevailed there, and it was found that the gases arising 
from the sewers were the cause. The local authorities therefore 
adopted a mode of ventilation which he proceeded to explain, 
remarking that they connected with the sewers 9in. pipes, which 
were led into chimneys of consideyale height. The sewers were 
connected with the gasworks at Linacre, the waterworks shaft at 
Bootle, the Dundee Works near Canal-street, and also with the 
Lritish Timberworks; so that there were four ventilating shafts 
thus brought into requisition to accomplish the desired object. 
No deleterious effects have been produced in the neighbourhood 
of the shafts, He considered that the system of connecting into 
high shafts should be extended over a large district in a town like 
Liverpool, and then he thought the benefits would be greater. If 
pipes were passed out at the top of the sewer toa height of about 
40it., and connected with a chimney in each street, a basket of 
charcoal being at the same time placed in the cavity, which might 
be formed near the base of a house, ventilation would be rendered 
more perfect than it now is. 

Mr. Danchell said he had applied himself to the question of how 
to destroy the gases by filtration. He had also directed his atten- 
tion to charcoal, and he found that much depended upon the 
nature of the charcoal, Wood charcoal, chiefly employed for the 





| filtration of air, was certainly much better than animal charcoal, 


though the latter for filtering. water was superior to any other 
description. The reason was that it is not so liable to partake of 
moisture, and peat charcoal took it still less than wood, for he had 
found that 10 per cent. of moisture was the largest quantity it 
woul take up. 

The secretary explained a plan which he had adopted for venti- 
lating the drains connected with a water-closet. 

A member said that in connection with a number of houses but 
recently erected, there was an offensive smell from the sewers, 
and this was removed by fitting a large syphon into the drain- 
pipes. 

Mr. O’Connor remarked that he had found it the best plan to 
have no trap in connection with water-closets. 

Dr. Baylis, Medical Officer of Health to the Birkenhead Com- 
missioners, said thathe might perhaps be able tothrow outasugges- 
tion which would be of service to engineers in the society in ac- 
complishing the object they had in view. Mr. Tate had justly 
remarked that many gases generated in sewers were often breathed 
without injury. This explanation he (Dr. Baylis) believed to be, 
that in the sewers there was matter which was carried from the 
human body in a state of change; but he had no doubt that the 
gases, breathed for a considerable time, produced fever. They 
commenced a series of changes in the blood, and this continued 
until fever resulted. Though they might not be very injurious 
when produced in the laboratory, these sewer gases might be pro- 
ductive of very serious consequences when given off under other 
circumstances. With respect to the ventilation of sewers, he had 
often thought that the term “ventilation” was an unfortunate 
one to apply to sewers, It was impossible to say what quantity 
of gas had to be got out and the quantity of air to be introduced, 
Mr. Tate had also referred to a valuable point, namely, that time 
as well as a suflicient current was required. The ventilation of 
sewers, according to the common acceptation of the term, was an 
impossibility, and the name as applied to them was a misnomer. 
Referring to what was really required, he remarked that we had 
long tunnels filled with bad air, and what was wanting was as 
much as possible to confine the gases within the sewers, to keep 
them out of dwelling-houses, and from the town itself. That was 
an impossibility, because, when the gases were formed, there was 
upon the sewer a pressure which must necessarily force some of 
the gases out. Therefore, the ventilation of sewers resolved itself 
into a question of this kind: How were the superfluous gases 
which forced themselves from the sewer to be got rid of? In 
Birkenhead the plan was adopted of having a great number of 
openings, so that the gasesproduced found a readymeans of escape 
—ithat he believed to be the true system of ventilating sewers. 
To the plan of ventilation by means of tall chimneys there was an 
objection. The current was so great that it opened every trap, or 
nearly so, within a radius of about fifty yards, and then the gases, 
no longer removed by the suction from the chimney, found their 
way into the houses. If there were to be openings in connection 
with the sewers in densely populated districts, everything should 
be done to prevent the gases which escaped from poisoning the air, 
and nothing was so useful as charcoal for that purpose. He agreed 
with Mr. Tate that the moisture in the sewers would tend to pre- 
vent the charcoal from being as effeetual as it would otherwise be, 
but then that could be calculated, and there was no doubt that 
the charcoal did act. He could speak practically of its opera- 
tion in connection with the sewers of Birkenhead. He had fre- 
quently examined them, but could not find any offensive smell ; 
at the same time he urged the desirability of having the charcoal 
frequently changed. 

Mr. Lancaster remarked that the chimneysin connection with 
the Bootle sewers were open night and day. 

Mr. Thorburn said that, assuming they were continually in 
operation, the works might be stopped for repairs, and thus the 
chimneys would be interfered with. The principle was, in his 
opinion, altogether wrong. 

Mr. Thomas D. Barry (late of Leamington) said that the sys- 
tem adopted under his direction was very similar to that intro- 
duced by Mr. Thorburn, and he agreed with the remarks that 
gentleman had made on the subject. The introduction of char- 
coal under his (Mr. Barry’s) superintendence had been for 
the most part horizontally, although in a few instances it had 
been vertically. ‘The result was successful. Every opening in the 
district had been fitted with a charcoal filter, so that there was 
no chance of gases escaping. It had been his practice to have 
every manhole inspected every three months, and in those man- 
holes provided with a filter it was easy to introduce other char- 
coal, or buen the old. He agreed with the observations made by 
several speakers as to the fallacy of attempting to ventilate 
sewers by means of chimneys. He believed that the proper mode 
of filtration was by means of charcoal trays. 

The chairman inquired as to how often the charcoal was 
changed. 

Mr. Barry replied that it should not be left more than six 
months without being changed. 

Mr. Campbell spoke of the beneficial effect upon the health of 
the neighbourhoud resulting from the adoption, of the system 
of ns by means of the shaft at the Dundee Works, 
Bootle. 

The chairman remarked that he had arrived at the conclusion 
that much benefit could be derived from any of the systems. With 
reference to the system of chimney ventilation, he thought the fact 
must have been overstated that the vacuumcreated by the chimney 
was so great as to draw the air with great force through the 
house-traps. _ Properly applied, he considered that the chimney 
sys.em must be beneficial. At the same it appeared that if a free 
vent into the street could be sectired the use of charcoal must be 
efficacious, provided that care was taken to change the charcoal 
when necessary. The entire question of the ventilation of sewers 
was, however, one which required great consideration. 

Mr. Tate, in replying upon the discussion,-observed that he had 
inquired what eiforts were made in Liverpool to prevent the 
escape of deleterious gases from sewers, and he had not yet heard 
from a speaker that any such attempt had been made, That was 
an important point, because it was stated that no fewer than 1030 
archimedian screws had been fitted up in Liverpool in connection 
with the sewers. He asked what amount of diffusion was neces- 
sary to render Sa inocuous. That decomposition did 
take place in sewers could not be doubted. The object of ventila- 
tion appeared to him to be to remove the offensive smell; and he 
thought the secretary had afforded a very good explanation of the 
correct idea of ventilating sewers. Dr. Baylis had made a state- 
ment with which he (Mr. Tate) could not altogether agree, when 
he said that numerous openings would not do harm in open 
neighbourhoods, although they were calculated to be injurious 
when in proximity to dwelling-houses. He (Mr. Tate) thought 
that if they were prejudicial in the one case they would be so in 
the other.. Some objection seemed to have been raised to the 
adoption of the system of ventilation by means of chimneys, on 
the ground that their effect was local, There was no doubt that 
passing these gases through a chimney, or bringing them in con- 
tact with hot air, was sufficient to destroy organic matter, and 
it was the most effectual mode. In Liverpool there were large 
lamps in the streets lighted the whole day, and these might be 
brought into requisition for the purpose. He did not say that 
they would be sufficient, but at the same time it was desirable to 
make use of all available means. With reference to charcoal, 
the requisite data were these—First, it was necessary to know the 
quantity used, the amount of air passing through it, and then the 
constituents of thatair. The question of ventilating sewers was one 
of very considerable interest, and he thought that as a society 
they might do something towards obtaining information. He 
therefore moved that, and in order to put the matter in a definite 
form, the council be instructed to appoint a sub-committee to 
consider the means at present adopted for ventilating.sewers, and 
the improvements desirable. 

Mr, ter seconded the motion, which was carried, 
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RAILWAY MATTERS. 


THE City Commissioners of Sewers have decided to lay down 
asphalt pavement in Cheapside and the Poultry. 

Messrs. Hopkins, GILKES, and Co. have accepted a tender for 
building a large viaduct for a branch of the North-Eastern system. 

LARGE quantities of bowl sleepers are being made at the 
Hartlepools for shipment to India ; they are intended, of course, 
for use on Indian railways. 

A MEMORIAL has been presented to the directors of the North- 
Eastern Railway asking them to construct a line to Bradford from 
the nearest point of the North-Eastern system. 

THE last girder of the Sutlej Bridge was hoisted on the 13th 
inst., ——e the communication between Lahore and Cal- 
cutta. A locomotive may cross the bridge by August. 

Now that the High-level Bridge scheme is abandoned, it is ex- 
pected that a strong effort will be made in the coming session to 
obtain the necessary powers for a tunnel under the Severn at New 
Passage. 

THE telegraphic communication with Treves was on the 19th re- 
established, and the railway company was then likewise engaged 
in laying down rails for restoring the Grand Luxemburg line to 
Wasserbilgig. 

‘THE inquest on guard Coomer, killed by the late collision on 
the Brighton Railway, ended in a verdict of manslaughter against 
James Monk, the driver of the Croydon train, who was declared by 
the statements of witnesses to have been inattentive to signals. 

THE railway bridge at Strasbourg has been rendered 
by removing a sort of drawbridge on the French side. It is stated 
that on the Baden side this arrangement could not be made, and 
so their share of the bridge is already mined, to be blown up, if 
necessary, at a moment’s ; notice. 

THE bill empowering the Pembroke and Tenby Railway Com- 
pany to extend their line to the dockyard at Pembroke bas passed 
both Houses of Parliament. The extension will be immediately 
proceeded with, and when completed will effect a large saving in 
the cost of transit of materials to the dockyard. 

Mr. Raw ryson, of Dalton, after unwearied exertions in search- 
ing for iron ore in Furness, has found a large deposit of very good 
quality in Powka Lots, near Martin, in the range of the Lindale 
Moor vein, of which, no doubt, it is a continuation. This will be 
a great boon to the neighbourhood. He is now making a railway 
to the pits, to enable him to get it to the Furness line for ship- 
ment.— Ulverston Advertiser. 

THE select committee of the House of Lords, on the motion of 
Lord Redesdale, introduced into the Tramways Pill aclause, provid- 
ing that tramways in towns, hereafter authorised by special Act, 
shall be constructed and maintained as nearly as may be in the 
middle of the road; and so that a space of not less than 15ft. 
intervene on each side of the road between the'outside of the foot- 
path and the nearest rail of the tramway ; and no tramway is to be 
authorised under the Act in any road not sufficiently wide to admit 
of such space being allowed, unless with the consent of two-thirds 
of the owners and two- thirds of the occupiers on such road. 
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A MEETING of the shareholders in the Caledonian and North 
British Companies was held on Friday at the Clarence 
Hotel, Manchester, to confer on the present attitude of the two 
companies, with a view to put a stop to the ruinous competition 
now being carried on between them. The circular calling the 
meeting was signed by Messrs. John Todd, Edward Joynson, and 
Ivie Mackie. “Mr. Thomas Corston was called to the chair, and 
expressed an opinion, which was strongly supported in speeches 
by other gentlemen, that the competition going on between the 
two companies was ruinous to the interests of both, and was cal- 
culated to depreciate the property of the proprietors. A resolution 
was adopted to the following effect :—**That the attention of the 
Caledonian and North British boards be directed to the serious 
depreciation in the value of the property of both companies, caused 
by the ruinous competition which is now being carried on, and that 
the two companies be invited to refer the matter in dispute to 
some competent railway authority, and that Messrs. Todd and 
Joynson be empowered to wait upon or corre spoud with both 
boards to enforce upon them the duty of agreeing to some ar- 
rangement for carrying out this recommendation. 





THE quantities of railway iron exported from the various ports | 


of the United Kingdom during the month of May last reac shed, the 
Times states, the —_ total of 131,208 tons, as compared with 
$7,392 tons in May, 1869. Out of this Russia took no less than 
82,741 tons, against 23,120 tons in May, 1869, and 10,011 tonsin May, 
1868. The United States also took 33,175 tons, as against 25,557 
tons in May, 1869, and 24,221 tons in May, 1868. In the five 
months ending May 31 this year the reports reached an aggregate 
35 tons, as against 320,745 tons in thecorresponding period 
and 233,769 tons in the corresponding period of 1868. <A 









large increase is thus shown in the exports to Russia, while an | 


appreciable i increase is also shown in the quantities sent to the 
United States. The exports have also increased to Prussia, Hol- 


land, *pain, the Danubian Principalities, Cuba, Brazil, Chili, 
British India, &c. ; but they have decreased to Sweden, Fratice, 
Egypt, Peru, British America, and Australia, The value of the 


railway iron "exported i in May was £1,050,154 against £697,022 in 
May, 1869, and £433,246 in May, 1868; and for the five months 
ending May 31 this year £3,521,561, against £2,480,594 in the 
oorrespeneas period of 1869, and £1,809, 030 in the corresponding 
period of 1868 
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THE select committee of the House of Commons, whose report | 


upon the liability of railway companies subject ‘has just been 
issued, propose an alteration in the tribunal before which cases of 
railway accidents for the future should be heard. They are of 
opinion that trial by jury does not in these cases work satisfac- 
torily ; and they recommend that a court should be established 
for their trial without a jury ; a court which would be sufficiently 
strong to secure the confidence of the ‘public, and which should 


possess adequate legal experience, and be assisted by engineering | 


and medical advice. They recommend to the careful consideration 
of her Majesty’s Government the best mode of constituting such 
a tribunal. All disputed claims for damages arising out of rail- 
way accidents should be made to such court, which should have 
power, if it think fit, to institute an inquiry onthe spot. The 
costs should, in all cases when the claimant recovers damages, be 
borne by the company, except when the company shall have ten- 
dered a sum as large as the sum recovered, in which case the costs 
should be in the dissretion of the court. Should this tribunal 
be established, the committee see no reason for altering the 
present sy stem of unlimited liability of the companies. 
But in the event of the tribunal remaining as at pre- 
sent the committee are of opinion that the liability should 
be limited to £1000 for first-class passengers, £500 for second-class, 
and £300 for third-class ; with power for first-class passengers to 
insure with the company for an additional £3000 at a charge not 
exceeding 3d. per £1000; second-class passengers £2000 at not 
exceeding 2d. per £500; and third-class passengers £900 at not 
exceeding 1d. per £300 for the journey. The committee propose 
that notice of possible or probable claims shall be given to the 
company within a specified time. They recommend that facilities 
be given for the extension of "the + span of workmen's trains, with 
their limited liability and ar ti tion claims, and 
that provision should be made to <aatle railway companies to 
establish workmen’s trains without the necessity of applying to 
Parliament for the purpose. The report was not peal to with- 
out several divisions. One was a tie, and ona single word. The 





NOTES AND MEMORANDA. 


Some French photographers are recommending chloride of alu- 
minium for salting paper instead of the chlorides of sodium and 
ammonium generally used at present. The chief advantage of 
using this salt appears to be that the image is retained well on the 
surface, and that consequently the details in the shadows of the 
print are better rendered. 

THE quantities of materials stated to have been used in the con- 
struction of the Thames Embankment, just opened, are as fol- 
lows :—Granite, 650,000 cubic feet ; brickwork, 80,000 cubic yards ; 
concrete, 14v,000 cubic yards ; timber (forcofferdam, &c.), 500,000 
cubic feet ; caissons (for ditto), 2500 tons ; earth filling, 1,000,000 
cubic yards; excavation, 144,000 cubic yards ; York paving, 125,000 
superficial feet ; broken granite, 50,000 superficial yards. 

M.: E. BecQuEREL says :—‘‘The electrical effects produced by 
the contact of non-oxidisable metals and distilled water (chemi- 
cally pure) are due, not to any special action of contact, but to 
the reaction of the water upon the gases condensed on the surface 
of these metals. The effects vary according to the molecular state 
of the metals and their temperature. As regards, however, the 
oxidisable metals, the electrical effects produced by heating them 
are due tothe very slight layer of oxide adhering to their surface, 
whereby they are rendered positive towards the unpreserved me- 
tallic surface.” 

WE extrsct the following from ‘* Van Nostrand’s Magazin 
‘Every engineer has felt the difficulty of shading or tinting 





mechanical drawings by usual methods. A very perfect tint-may 
be readily obtained as follows :—Take a small piece of fine wire 
cloth, about fourteen openings per inch, and a short, stiff brush. 
Hold the cloth over the place to be tinted or shaded and rub the 





brush, slightly filled with the tint, quickly across it. 
ing this process a short time a tintis formed from the 
which fly off from the brush by the rubbing on the v 
parts of the drawings which are not to be tinted with the first 
can be covered with pieces of paper, puimned to it with 
points, or held by paper weights ; and different 
tint may be had by covering the par 
blank paper. The effect of drawings finish 
to that of a fine lithograph.” 
An American paper gives th 
ment of the North American lakes ; 
Superior is 335 miles ; its greates 
depth, 6S8ft. ; 
greate st len gth of Lake Michi gan is 390miles ; its gr 
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274ft.; area, 20,000 square miles. The greatest 
Erie is 250 miles; its greatest breadth is eighty 
depth, S4ft.; elevation, 555ft.; area, GUO sq Uare 


greatest length of Lake Ontario is 1380 miles ; its gr 
is sixty-five miles; mean depth, 5v0ft.; elevation, 
6000 square miles. The length of all five is 1584 n 
an area of upwards of 90,000 miles. 

TuE Leclanché cell, which is largely usedin the batteries of the 
Fre ench telegraphicsy stem, isthus repor ted on by P ro fessor Mor 
“* This battery consists of a prisn 1 of carbon for its positive pole, 
is surrounded by a mixture of peroxid e of manganese a 

pulverised, filling the porous j This jar is put into the glass jai 
ae aining a solution of cebumutiontes ; ; Within the same glass jar 
and solution is a prism of amalgamated zinc, for: 

action is thus: l 














On closing the ciret 
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According to the inventor's exp lanation, * the 
ganese mixed with carbon being a good cond: 
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the system may be considered asa é fluic elen 
the positive pole is formed of an artificial metal h 
affinity for hydrogen. 
THE durability of photographs obtained by the Pouncy process 
has been called in question. Tue proce based on the fact that 





bitumen of Judea, when dissolved in a suitable menstruum : 
applied to paper on any other surface, is rendered insolubl 
proportion to its exposure to light. This property of 
tum has been long known, but Mr. Pouncy mixes with it pz 
ink ; hence when the photograph is de veloped by turpen 
blacks are composed of printers’ ink and bitumen. The questi: ma 
that arose is this—Seeing that bitumen is regarded by artis s with 
very great aversion on account of its notorious bad q 
permanent pigment, will not its presence in the blacks of Pou ney’s 
photographs be also ebjectionable? To this Mr. Pouiicy replies, 
in effect, that the blacks or body of his pictures are not formed of 
bitumen alone, but of printers’ ink mixed with it ; 
merest trace of bitumen is present in them, and that t 
is so altered by light as to have become 
or cracking —the objections urged against bitui 
> painters. 

M. VIOLETTE, in a recent report on some experim 
he has lately been en; gaged, says that 
482 deg. Fah. is capable of taking up a consider 
water. He exposed pieces of several sorts of wi 
two hours to a current of steam which was raised t 
of 482 deg. before the experiment was finished. 
weighed before and afte: it was exposed to the steam, an 
that elm and oak decreased in weight 1°2, ash and w 
pine 13. The wood showed a change of colour duri: 
The walnut became very dark, and showed a tarry 
in the wood, which was found to havea preserving effect on 
was found that wood thus exposed to steam at a high temperature 
became stronger, and that its power to resist fracture w wasi 
Oak was increased in strength 5-9, walnut 1°2, pine 2°5, and elm 1°5. 
By this process the fibres of the wood were drawn closer t gether, 
and maple and pine treated by steam at @ temperature of 457 deg. 
were rendered far more valuable for musical instruments than by 
any process heretofore known. 

THE following account of the mode of making teeth is from one 
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| of the United States’ scientific journals, and it may suggest some- 


committee report that they have received evidence in favour of | 


the block system; Sir H. Selwin-Ibbetson proposed to call in 
strong evidence ; four members voted for the insertion of the 
word “strong,” and four — it, The chairman (Mr, Headlam) 
a with the Noes. 


thing to those interested in the use of such matters :—*‘It is 
stated that at least 3, 000,000 of teeth are annually made in this 
country alone. The first operation, according to the method of 
manufacture pursued at one of the mcst extensive and celebrated 
establishments, is the choosing of the materials. These are 
felspar, silica, and clay. To these are added various metallic ox- 
ides to produce any Bolle of colour desired. The felspar clay, 
&c., are ground to an impalpable powder under water, dried, 
made into a paste. That composing the body of the tooth is of 
ditferent materials from that composing the base or enamel. The 
teeth are made in brass moulds, and this is quite a delicate process. 
The enamel is first putin place with a small steel spatula ; the plati- 
mum rivets, by which the teeth are fastened to the plate, are 
placed in position, and then the body is pressed into the mould. 
They are then submitted to powerful pressure and dried. After 
being dried they are submitted to a process called biscuiting, in 
which they can be cut like chalk. They are thensent to the trim- 

mers, who scrape off all projections, and fill up all depressions 
which may have been left in the operation of moulding, and then 
wash them with what is technically termed enamel. This is com- 
posed of various substances, more fusible than the tooth itself, 
and answers the glaze in common porcelain making. It is ground 
to a fine powder, and suspended in water, and is laid on with a 
camel- hatr brush. They are now sent to the ; gummers, who apply 
the gum. This is chiefly composed of oxide of gold, and is aj »phed 
in the same manner as the enamel. After being 
burned. This operation is carried on in a muffle, 


















dried they are 











MISCELLANEA. 

THE copperplates of Audubon’s “‘ Birds of America” are for sale 
at New York. 

ENGINEERS are engaged in making 
and Ripon U.S. Railway 

MEASURES have at length been taken for the poeser rvs 
in the canals of India by limiting the meshes of the nets. 

THE following appointments have been made 
—George Boyd, engineer, to the Agincourt ; and J 
engineer, to the Monarch. 

No attempt to build Government offices on the Tham 
ment will be made this year, and befor: 
at any future time Parliament is to have full opportunity to dis- 
cuss the matter. 

PARLIAMENTARY powers will, it is said, be sought to au i 
the formation of an embankment along the foreshore at rue, 
with a view to the continuation of the Thames vk f 
its authorised termination at Chelsea to the northern ti 
Battersea Bridge. 

THE new iron hydraulic gun carriage invented by ‘ 

Clerk, Royal Artillery, F.R.S., superintends f 

Carriage Department, Royal Arsenal, W ones ch, has 

ple ted and fitted up in the Government wars! 
experimental purposes, 
the royal navy. 


a final survey of 








any such attempt is mace 


This gun is specially Geslgnet 


splendid new steamer Scandinavian, of 


left Quebec at noo non the Yth inst... 
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at Liverpool af 6. 40 a.m. on the 18t Thus t 

th? run to I iverpool was eight days, thirteen hours 
minutes. This is the quickest pass: ge ev 
Quebec and Live rpool, 

THE Workmen's International Exhibition was open 
Prince of Wales on Saturday. The exhibition was 
incomplete condition, a condition now very much cl 
better. We shall take an early opport ty of 
detail this interesting collectio ve hi 

I A glance. 
AN accident occurred at the Plymouth Ironw ’ r, 0 
Saturday, in which the lives of two of the work 
1€4 diately sacrinced, two oth s > 
of property dest ae 
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meet every requirement, has been invented by M: 
iue apparatus consists of a single length of ro} 

inch in diameter ,capable of bearing a breaking strain « 

tol5 cwt. This rope is readily affixed to the upper s: “ 
or to a hook speciauy prov pt the ¢ erm 

suspended at a convenient height above the sill « 

i which it is desired to descend, the running « 

I regulated by passing im « zigzag cot 

p ock carrying a seif-ucting break 

rel The person about to | r elf 

sh sack loop, which he hooks to t i 
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Mancbester ani Liver pool line of railway, to witn 

process ol casting, in br. 4s8 aNd iron, Chased and em bo kK of 
the most rate description. 11 process 1s r I 
invention, and has been described in our notice t - 
sazione of the Presi of the Ins tion of Ci eers, 
and its utility was shown to consist in this—that les'g 


,ether in high or low relief, c 








pattern or shape, whether flat as or vase, 
can be re produced by Cas s I t inf each 
casting will show t f the 
original chasing. f fine 
clay from the articles to be f one of 





e Moulds 


ch they 


these moulds takes a per-on from five to ten minutes. 17 
have then to stand twenty-four hours to air dry, after v 











are baked in a furnace for eight hours. The clay n into 
which the metal is afterwards poured, are to all in und pur- 
poses encaustic tiles. These clay moulds are pl at , and 
the air is extracted from them so as to form a vacuum, ai hi 


the molten metal is forced into them, and in this » 
minutes “ casting can be completed. When the casti I 
out, the design, however intricate, is found to be perfectly repre- 
seat ed, with the exception of removing @ slight su: face of clay 











rom it, which can be done in half an hour, and the article is then 

om tobe sent to the bronzer, instead of having to be kept from 

a fortnight to a month in the chaser’s hands, Jn this way an 

enormous amount of cost and labour on ornamental articles in 

metal is saved. As illustrations of the utility of the invention, 

various finely-chased articles of room furniture — suc! finger- 

plates, door-knobs, bell-pulls, and castings for inlai inet- 

work, were cast in the presence of the visitors, and when taken 

The teeth are | out these articles were found to possess all the delicacy and 


laced on a bed of crushed’ quartz, which is placed on a slab of re- | beauty of the designs from which the mould is had been miade. 


ractory clay. 
hours they} are taken out, cooled, and assorted,” 


After being oxpeees t to an intense heat for some | 


The process was pronounced by all present to be a complete 


success, 
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PRUSSIAN BREECH-LOADING RIFLES. 
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FOREICN AGENTS FOR THE SALE OF THE ENCINEER., 


- PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden, 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEILPSIC.—ALPuHONs Diigr, Bookseller. 
ee a ee B. M. Wo rr, ae. 

.—D. Jose Awcover, Editor and Proprietor of the 
“ Gaceta I ial,” Preciados 49 y 51. f 

NEW YORK.—Wutimer and Rocers, 47, Vassau-street. 


PUBLISHER’S NOTIOES, 


There is reason to believe that the weekly sale of Tue ENGINEER is 
actually more than double that of the remaining engineering journals 
combined, Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 














TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*," In order to avoid trouble and confusion, we find it necessary to 





inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large | 
envelope legibly directed by the writer to himself, and bearing a | 
. postage stamp, in order that answers received by us may be | 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. } 
W. D. K. (Bishopsgate-street).—i¥e are unable to say; any publisher of | 
French books will answer your question. 
Errata.—Jn Tae EnNGineer of July 15th, page 41, column 1, liae 48, for 
“kept” read ‘crept ;” line 57, Jor **instance” read “instant ;” line 65, | 
for *‘ hammers” read “ haminer.” 


CORK-CUTTING MACHINERY. 
(To the Editor of The Engineer.) 

Str,—Will any of your readers kindly favour me by information on | 
the following subject, viz., the name and address of the makers of cork- | 
cutting machines? I believe the French machines are the best. 

CoRK-CUTTER, 





EMERSON’S DYNAMOMETER. 
(To the Editor of The Engineer.) 
£1r,—I should feel greatly obliged if any of your correspondents could 
give me any information respecting James Emerson’s patent dyna- 
mometer brake, or, if possible, the number and price of the specification. 
Gloucester, July 18th, 187v. J. F. 


A CORRECTION. 
(To the Editor of The Engineer.) 

Srr,—In your notice of G. and G. A. Ermen and W. Foster’s patent, 
No. 3678, of which you give extract in yesterday’s number (see page 47', 
you concluded the extract with the words, ‘“‘ Not proceeded with.” As 
I think you will find patent was sealed, and the final specification was 
filed in due course, I hope you will correct the statement in your next 
publication, as my clients, Messrs. Ermen and Foster, are very much 
annoyed at the statement. . H. B. Bartow. 

Manchester, July 16th, 1870. 





THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 


from the office on ne or ep terms ( paid in advance) :— 
Half-yearly (including double number) .. - £0 15s. 9d. 
Yearly (including two double numbers) .. 21 lis. 6d. 


y credit be taken, an extra charge of two shillings and sixp2nce per annum 
wiii oe made, THE ENGINEER is registered for transmission abroad. 

Alvertisements cannot be inserted unless delivered b<fore six o'clock on Thura- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tar ENGINEER, 163, Strand. 
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FORMS OF SHIPS. 

In the Navy Estimates for this year a sum of money 
hfs been taken for defraying the expense of some experi- 
ments on the resistances of various forms of floating bodies 
in passing through the water. The art of shipbuilding is 





so ancient, and some of the masters in it have been so 


skilful, that the confession on the part of the Admiralty | 
that such experiments are needed will, perhaps, take some | 
of our readers by surprise. Twenty years ago the British | 
ed itself that its committee, under | 


Association had 
the able guidance of Mr. Scott Russell, had found the 
form of least-resistance. They knew that none of the 
costly experiments which had been made, whether by 
royal sanction or by private enterprise, in France and 
England, had been successful in discovering Nature’s secret 
but the wave-line of Mr. Russell was, they fondly hoped 
the curve-that would disarm all the resistance of the 
hitherto obstinate fluid, leaving nothing but the friction to 
be overcome. It was, in truth, an easy, graceful form, well 
suited for certain speeds, but it never found favour with 
shipbuilders. After considering the whole matter ship 
designers appeared to have come to the conclusion that for 
steamships great length was essential to success, and would 
always, wit “09 engines, command it, whatever the form 
might be. There were dissentients from this doctrine, it 
is true, but it had wide acceptance. Yet the proof of its 
untruth under some conditions lay at the surface, and when 
Mr. Reed gained access to the Admiralty records he was 
not slow in discovering the fact and acting upon it. In 
the face of violent opposition he at once reduced the length 
of armoured 14-knot ships by one-fourth. But any 
one who examines the of the various ships 
produced by him will discover that beyond this prin- 
ciple there is no other in regard to form to which he 
has adhered. Not even the full form of bow sections— 
the U form, as it is called—is persisted in. Some of his 
best and most recent ships do not it. He believes, 
parently, that small differences in contour, about which 

e scientific and naval worlds have been in past times so 
much divided, are of but little comparative importance in 
the present state of our knowledge. For example, it has 

been seen within the last few weeks that ships of isel 

similar form have, with good reason, doubtless, Bat with 
none which are apparent, given results differing as widely as 





in any examples which can be found of diversities of form 
under similar dimensions, If the accounts of the trials 
which have been recorded are correct, one of these shi 
requires 800-horse power less than the other to do the 
same work. In the ships to which we refer, viz., the 
Vanguard, and Invincible, the only external dif- 
fereuces are slight ones in the position and pitches of the 
twin screws, the pitch being in each case that which was 
considered most suitable to the type of engine employed. 
While, therefore, we appear not to have arrived at the 
stage where small differences in form will be decisive of 
success, the solution of the complete problem of economical 
ocean navigation is so.supremely important that Mr. 
Childers deserves t credit for devoting some of his 
savings, although the amount is but small, to the cost of 
experimeuts for the elucidation of some of the mysteries 
of fluid resistance. Mr. W. Froude, who is charged with 
this duty, is well known as an able experimentulist who 
has already, by experiments made entirely at his owua cost, 
as an amateur, thrown great light on obscure features of 
nautical science. 

In this spirit of earnest desire to comprehend that which 
is still unknown in the matter of fluid resistance, and also 
of scepticism as to the value of any pateut form of ship, 
we have examined and now lay before our readers the pro- 
posals of a foreign mewber of our Institution of Naval 
Architects—Senhor Carvalho of the Jmperial Brazilian 
navy, proposals which have for their object the reduction 
of head resistance to the motion of vessels at high speeds. 
{t is strange that at this period of the world’s history 
there should be any conceivable form of ship capable of 
being deseribed iu words which has not been made the 


| subject of a patent, or described in the records of the art. 


Yet, so far as we can see, Senhor Carvalho’s system 

scesses this merit. The histury of the invention is 
briefly as follows: Durivg the prosecution of the late war 
with Paraguay many steam launches were required for 
the use of the Brazilian navy, and these launches were 
built and engined at Kio. Animated with the desire to 
drive these boats at high speed the power of the engines 
was continually increased, but there was no corresponding 
increase in speed. Loug divergent streams of water spread 
out from the bows, and, as the engines were pressed, the 
bow of the boat rose until the euds of the boiler tubes 
were lifted so much above the level as to become dry, and 
liable to become red hot and tocollapse. It was thus found 
to be impossible, in a boat 35ft. long, and 64ft. broad, to 
get a higher speed than 84 knots. 

That there are speeds beyond which a given length of 
ship cannot be forced without an enormous expenditure of 
power has long been recognised, but the cause of this in- 
vincible difficulty is not fully understood, although 
Professor Rankine has thrown much light upon it. That 
ships and boats rise at the bow and sink at the stern 
when pressed by screw steam power is also well known, 
but it does not appear to have occurred to any one to get 
rid of the lifting power at the bow in the hope of reduaug 
the resistance to forward motion, or at least not ia the way 
proposed. 

Senhor Carvalho’s object is to get rid of this lifting 


power, and he proposes to effect it by devising a form | 


which, throughout the whole length of the boat, makes its 
action upon the fluid wholly lateral. According to this 
invention, the exterior surface of the immersed body of the 
vessel is composed of two continuous surfaces, one being 
without twist, or nearly so,and the other a twisted sur- 
face. The former of these surfaces extends from the stem 
to near or beyond the middle of the length, and contains 
the load water line throuyhout the fore body, and the sur- 
face being practically without twist, all the other hori- 
zontal sections init will be of the sameshapeasthe load water 
line. The other, or twisted surface, commences inanearly flat 
floor at the fore foot, and becomes more and more nearly 
vertical from this flat to the stern post. The generatiug 
line of this twisted surface may differ from a straight 
line, and may change its form, if desired, as it travels aft. 
The line of junction of the two component surfaces need 
not be allowed to show as the edge of a sharp angle, but 
may be rounded off, so that the two surfaces referred to 
may be “ fashioned” into each other. The illustration, page 
64, will show exactly what is meant by this description, 
and will show also to what extent the new form differs 
from that in actual existence. The ship with which 
it is compared, section by section, is a recent one of 
good form designed for sixteen knots speed. The com- 
parison will show, too, that the proposed form gives the 
finest entrance, and the cleanest run attainable with any 
given displacement. In the two vessels in the illustration, 
although the water lines are so much sharper, aud the 
buttock lines so much cleaner in the new form than in 
the old, the displacement to the new lines is greater than 
in the old by 160 tons. 


THE PAST, PRESENT, AND FUTURE OF THE SERPENTINE. 


SuPposIne some fairy to offer to create for us a lake 
of water in a London park, what sort of a lake should we 
like to have ?. In the first place the water should be pure, 
so as not to offend the eye or the nose, and especially so as 
not to act injuriously upon the public bealth. In the next 

lace it would be desirable that the lake should be safe for 
thing in summer and skating in winter. Havinga lake, 
we should like to get all the we could out of it. It 
should be ornamental, and it should be useful, and if we 
could not get every quality at its maximum, we should seek 
so to combine the several requirements as to secure—in 
rogues ¢ to the public—the greatest good for the greatest 
num 


Whether the existence of the Serpentine is due to a good 
fairy or not, there it is—or rather, there it was—for at the 
present time the greater portion of its bed is an arid waste, 
where locomotives puff and run, dragging trains of trucks 
to and fro, laden alternately with mud and gravel. A 
railway accident in the —— is quite a possible event 
Seaton nasa i me sualite dbiotion 

ly press some , With a 
of the rescue of che driver and stoker as effected by the 
officers of the Royal Humane Society. A dry Serpentine, 


moreover, must be a frightful penance for the populace who 
—in enormous numbers—have been accustomed to bathe 
in the lake on asummer morning or evening. London, 
nevertheless, has patiently consented to be deprived of the 
Serpentine for a period, in the hope that the authorities, 
who are now operating upon the site, will play the part of 
the good fairy, and Ca pecdune a sheet of water such as 
will gratify the beholder and spare the lives of those who 
venture either on it or in it. The Serpentine has Leen 
notoriously a muddy lake. At the bottom lay a foul deposit 
of about 8ft. in depth. Thirteen years ago Dr. H 
reported to the First Commissioner of Public Works in 
regard to the Serpentine :—“ The removal of the black and 
putrid mud is absolutely essential ; fur were it sutlered to 
remain, and were the Serpentine filled with the very purest 
water, it would speedily becume contaminated aud spoiled 
by the mud in question.” Public improvements are apt to 
move slowly, and it was only last autumu that the works 
were commenced for dealing with the Serpentine un any- 
thivg like a comprehensive plan. The operations for this 
purpose were desizned by Mr. John Fowler, the consulting 
engiveer to the Office of Works, aud the chief coutractor 
was Mr. Jay. The greatest wonder of the Serpentine was 
undoubtedly the mud. This waterial fairly deserves a 
chapter to itself. We might treat it from various points 
of view—historical, chemical, medical, mechanical], tragical, 
and comical. It dates back far into the pre-Bazalgctte 
period. It contains a large quantity of organic matter, both 
animal and vegetable, including genera of s'range aud 
prolonged appellations, and species altogether abominable. 
‘The mud was like the slime pits of Siddim, and it was woe 
to all who fell into it. Once in the mud it was two to one 
a.ainst coming out. Many lives were thus lost, the teua- 
cious grip of the mud rendering even the use of the drags 
difficult. The Goodwin was not more fatal to ships than 
the Serpentine mud to the bathers and skaters. After the 
water was run off by Mr. Jay, anda crust began 
to form upon the surface of the deposit, it happened 
at ditferent times that sundry unfo:tuna e ex plurers—of the 
gentler as well as the st-onger sex—found themselves sud- 
denly sinking in the mire, and were glad of help to save 
them frum bring enguiphed. With care and cost the 
greater part of that mud was gradually removed, its cousis- 
tency being that of railway grease. It retained nothing 
that was solid—not so much as a pebble or a peuny piece. 
“ Nothivg much was found,” weare told. That is to say, 
“ nothing much ” was heard of. It was true that one of the 
excavators, who had been grubbing in the mud near the 
bridge, suddenly became possessed of a new and superior 
suit of clothes, changed his residence, disliked being 
questioned, and finally vanished altogether. It was then 
remembered that some years before the date of these opera- 
tions a thief, pursued by a policeman, threw a cash-box 
into the lake, which cash-box defied all efforts undertaken 
for its recovery. 

To get rid of this horrible mud, pits have been dug in 
the park. The mud has gone into the pits, and the ex- 
cavated gravel has gone into the Serpentine. For the 
| benefit of the park the pits are under-drained, so that the 
liquid which helps to form the mud shall pass into the 
lake. When first cast into the pits the mud is surpris- 
| ingly plastic or viscid. It travels like lava, and levels 
| itself almost like water. Sheep have been nearly smothered 
| in it, and soldiers have been well-nigh sucked under. Unce 
covered over with gravel and turf all is well, except that 
| for some little time to come a regiment of iufantry might 
feel the ground spring beueath their feet, if marching in 
true time. Upon the whole, the plan answers very well, 
and is apparently the best that could be devised. Happily, 
a recent decision of the Government provides for the en- 
tire removal of the mud from the bed of the lake, although 
originally it had been intended to leave a large aud deep 
patch untouched near the eastern end. Thus all the mud 
will be got rid of, and the Serpentine will have a fair 
start. 

The next question relates to the depth of the water. 
Captain Grosvenor and Mr, Baillie Cochrane have fought 
this battle gallantly in the House of Commons; but the 
proposition for tilling up the bed so as to leave a maximum 
depth of 6ft. in the summer months, reducible to 4ft. in 
the winter months, has been lost. At the same time the 
remarks of Mr. Ayrton, though adverse to the motion, 
poiuted to the practicability of the Serpentine being re- 
duced in depth at some future period. “ In any case,” 
said the First Commissioner, “the work, if done at all, 
could just as well be done when the Serpeutine was full as 
it could now.” The argument used against tilling up the 
Serpentine to the propused degree of shallowness was not 
merely that the expeuse would be great, but that the 
shailuwness of the water would tend to promote vegetable 
growth and consequent putrescence. Ou this latter point 
the water in the Regent’s Park wascited as a proof. Lord 
J. Manuers, however, showed that the depth in this latter 
instance was less thay had been intended, being as little as 
4ft. for a maximum, the depth in many places being only 
3ft. Gin. Dr. Whitmore, the medical officer of Maryle- 
bone, who has reported against the present condition of 
the ornamental water in the Regent’s Park, has only asked 
that the depth should be increased to 5ft. in the summer. 
The Serpentine, if left as at present, willhaveinthe centrea 
depth ranging from Sft. at the upper end in Hyde Park, to 
a maximum of 14 or 15ft. at the lower end. Captain 
Grosvenor also proposed that the slope on the should 
be reduced from 1 in 6 to something less steep ; and that 
an adequate supply of fresh water should be secured, s» as 
to cause during the summer months a constant outfall at 
the lower end. This flow of water, it was expected, would 
so promote the purity of the lake that the necessity for 
scouring the bed would seldom occur. 

As at present arranged, it must be allowed that a 
dangerous — of water will exist, although one great 
source of peril is got rid of by the removal of the mud. 
Mr. Ayrton intimated that the skaters would be safe if 
they refrained from venturing on the ice when it was in- 
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secure. Asfor the bathers, he looked upon them asa nuisance. 
How many varieties of individuals go to make up the half 


; million bathers of a hot summer it may be difficult to esti- 
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mate, but their proceedings are designated as “ indecent, 
disgusting, and obscene,” transcending anything to be wit- 
nessed in Asia or Africa. The bathing, however, is limited 
to the south side, and to particular hours ; and if the prac- 
tice of bathing in the Serpentine is to be altogether stopped, 
the same objections will apply to batbing elsewhere. Mr. 
Ayrton has pronounced bathing to be a luxury, but medical 
authority declares it to be very much of a necessity ; and 
even Mr, Ayrton seemed to think that people ought to 
bathe somewhere, Some very odd things were said against 
the motion, and we can only expect that at some future 
time the popular requirement will have to be met. The 
difficulty partly consists in finding snfficient material for 
filling up the extra depth. As the displacement will con- 
sist of water and not of ud, it will not be practicable to 
take gravel from the park, seeing that there will be nothing 
wherewith to fillup the pits, andthe result would be a great 
disfigurement. When the period comes for digging out 
the foundations of the New Law Courts, a large quantity 
of material will be forthcoming, and this might perhaps be 
turned to account. As for the water supply, the Grand 
Junction Company are prepared to meet the demand, and 
it is estimated that the cost of sending in one million of 
gallons per day for four months in the year will be about 
£1900, It is further thought that by taking a supply of 
water from the reservoir ou Camden Hill, and carrying it 
on through the Round Pond in Kensington Gardens, the 
Serpentine, and the ornamental lakes in Buckingham 
Palace Gardens and St. James’s Park, some existing works 
could be done away with, and economy be thereby com- 
Lined with efficiency. As for the cost of inproving the 
Serpentine according to the present plan, including the 
removalof all the mud, it would seem that £21,000have been 
already voted. If to this we add the new additional con- 
tract of £5500, we get a total of £26,500. The expense of 
filling up as proposed by Capt. Grosvenor, is estimated at 
£23,000 more, making a total of very nearly £50,000, which 
accords with an estimate made ten years ago. In an engi- 
neering point of view, the works now in course of execu- 
tion will doubtless meet all the expectations formed con- 
cerning them, and in that sense the works will be success- 
ful. But the Serpentine will still be dangerous on account of 
its depth. The increased purity of the water will attract 
an augmented number of bathers in summer, and of course 
the skaters will be as plentiful as ever in winter. Hence 
we look for numerous accidents, sufficient to find employ- 
ment for the officers of the Royal Humane Society. 


PUBLIC WORKS IN INDIA, 


From a. lecture recently delivered by Sir Bartle Frere, 
at a meeting of the East India Association, held in the 
hall of the Society of Arts, an insight is obtained into the 
working of the system under which public works in India 
are carried out. Coming from so high an authority as 
that of « late Governor of Bombay, Sir Bartle Frere’s 1e- 
marks deserve especial attention, and his suggestions for 
the establishment of a special agency, with a view to expe- 
diting the further development of the resources of India, 
appear so practical, and seem to have been so thoroughly 
thought out by the author of the lecture, that we feel we 
shall only be meeting the wishes of our readers by giving 
further prominence to them in the columns of Tue 
Encineer. The lecture itse!f was too long for reproduc- 
tion in these columns, but the principal points may be 
given in a sufficiently concise manner to meet our present 
purpose, without detracting too much froin the merits of 
the paper in its entirety. 

The term “ public works,” it appears, has a more or less 
limited significance in different countries. This is an im- 
portant point to be observed, as upon the limits of its 
meaning in any country depends, in a great measure, the 
manner in which such works are dealt with. In the words 
of Sir Bartle Frere, “ If you were to inquire what they 
meant in this city of London, you probably would be told 
that a public work was public or not according to the use 
for which it was designed; but you would be very much 
puzzled when you came to classify the great works of pub- 
lie utility which you saw around you. You would be told 
that one was nut a public work because it belonged to the 
Dean aad Chapter, that another was not a public work be- 
cause it belonged to the parochial authorities, or to some 
corporation which did not at all acknowledge the autho- 
rity of Mr. Ayrton to deal with it as the Commissioner of 
Public Works. If you went to Scotland you would pro- 
bably find even a still more restricted application of the 
term. On the other hand, in Ireland you would find the 
application of the term rather more extended. In France 
it would be still more wide, till, when you came to India, 
you would find that almost every great work which served 
any purpose of public utility was regarded and treated as 
a public work.” 

Without attempting any minute definition of the term 
“public works” as applied in India, sir Bartle Frere pro- 
posed to use it in the sense of all works constructed with 
funds wholly or in part derived from public taxation, 
or with private funds for the use of which the public 
pays interest, either in money or in some public right, 
or mm some practical monopoly, which is conceded to 
those who provide the funds, With such an extended 
application as the foregoing, it must freely be ad- 
mitted the machinery by which those public works are 
carried out becomes a question of the highest importance 
both to the welfare of the country and in the interests of 
its ralers. Viewed in this light, the popular classification 
of such things into what are called “remunerative” and 
“unremunerative ” public works becomes no longer neces- 
sary, for all works undertaken for the good of the com. 
munity at large must be for the benefit of that community, 


aud, if not directly remunerative, must at least be so in-. 


directly, on account of the public advantages or conve- 
niences which they afford. Looking, therefore, to the 
difficulty of discriminating between the direct and indirect 
value of great ry works, they should be all judged 
simply in the light of what the Government of a civilised 
country is bound to do for its subjects in the way of works 
intended for the benefit vf those subjects, and considered 
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as remunerative or otherwise according to their real 
public utility and necessity. 

The financial question in connection with Indian public 
works is one of great urgency, especially since it has re- 
cently been declared by the Government in India that it 
is solely owiug to some derangement of the system of 
public works that the Indian finances have become so de- 
ranged. Indeed, it may be said that a great country, in 
time of profound peace, with a vastly increasing revenue, 
declares itself going iuto the Insolvent Court in conse- 
quence of the great expenditure on public works; whereas, 
those who kuow the country best are ready to declare that 
all this drain upon the imperial finances will not suffice to 
supply India with what it wants in the way of public 
works. Not only will the revenues of India never suffice 
to meet its wants in this respect, but a further drawback to 
the speedy development of its resources exists in the 
system under which the Public Works Department is 
administered, and which results in waste, delay, and a con- 
sequent extravagance in both time and money, owing, 
according to Sir Bartle Frere’s authority, to a false system 
of centralisation, and absence of individual responsibility. 
The following history of a great public work, as executed 
in India, will convey to the minds of our readers the full 
meaning of the above charge against the department. We 
will suppose that it is proposed to carry a road 200 or 300 
miles long into the heart of a province hitherto inaccessible 
to wheeled carriages, Somebody, generally a foreigner, 
proposes that a road should be made, This gentleman, 
perhaps the collector or commissioner, and whom we will 
call the satrap of the district, after much personal trouble 
and correspoudence, gets hold of an engineer, whom he 
directs to survey the road, and to send in a plan and esti- 
mate of its cost. In this part of the process there is gene- 
rally an unnecessary delay or waste of time ; indeed, the 
most patient satrap of a district generally asks for the 
survey of such a long road as we have instanced in a mere 
portion of the time which would be necessary really to 
frame a complete and accurate design for the best line 
of road through the country. The reason of the hurry 
at this stage of the work is not far to seek. Satrap 
and engineer both know that their time in the province is 
short—that great delay must occur before the final sane- 
tion is given—they therefore hurry that part of their 
preliminary work. The design is at last drawn out, and 
then commences the agitation to get the planus and esti- 
mates approved. It is not one satrap only who has such 
works to briug forward, but there are a dozen in every pro- 
vince, all knocking at the door of the provincial pro-consul, 


and each of them urging the pro-consul to take up his pet | 


project, and to urge it on the local or imperial Government 
for immediate execution. When the plans and estimates 
have been considered and approved by the provincial 
governor, then comes a difficulty which is a purely Indian 
difficulty, namely, that of getting the plans and estimates 
into the budget. At last the work in which we are inte- 
rested is fairly “ budgeted,” as it is called—that is, it is set 
down asa work authorised by the Government of India, 
aud entitled to have a certain sum spent upon it. 
would be supposed that this sum was to be spent upon it 


as speedily as possible; but that is by no means the case. | 


There is a certain sum—a very small proportion, probably, 
of what could be profitably spent on the work—set aside to 
be laid out upon it during the year, and beyond that it is 
impossible that any energy should push it on faster during 
the next twelve months, The same process has to be annu- 
ally repeated. Sometimes an additional grant for the work 
is in the budget of the year, sometimes it is not, and the 
work drags on in this way till at last it is completed—if 
completed at all—almost invariably by some other person 
than those who originated and designed it. 

Another fruitful cause of evil is the distance of all 
conirol, owing to erroneous centralisation; so that no one is 
trusted in the system of checks which become necessary. 
The present system is one by which an engineer officer 
proposes a work which is afterwards revised by another 


otticer 100 or 200 miles distant; then again by another | 


officer, who is, perhaps, 400 or 500 miles distant; then 


again by another officer, who is, perhaps, 1000 or 1100' 


miles distant; and then, in many cases, by others, who are 
7000 or 8000 miles distant, If the work is a difficult one 
a very superior man is employed to design it, and, if he re- 
quires special assistauce, he has the best advice possible 
given to him before it is designed; but after that all those 
checks and steps through which the work goes are refer- 
ences from one man of a particular qualification to another 
man of precisely the same qualification, and from him to 


another man of like qualitication, and again from him to | 


others, none of them differing in the nature of their quali- 
fications from the man with whom the work originated, 
with this exception, viz., that there is probably two or 
three, or, it may be, five or ten years difference in their 
standing in the army, or in their standing as civil engi- 
neers; but, beyond that, there is absolutely no difference 
in the qualifications of the officers through whose hands in 
all those different stages the work is obliged to filter. 


“ Suppose,” says Sir Bartle Frere, “we follow out the | 
workivg of such a system in this country. What would be’! 


the fate of works in Kngland if a civil engineer of, say, ten 
years’ standing, proposed a road from Bristol into Devon- 
shire, and that was revised by another man of twelve years’ 
standing in London; that this was «gain referred to’ 
another man of fifteen years’ standing in Paris, and from 
him to one of twenty years’ standing at Constantinople ! 
I would ask you what hope you would have of that work 


ever being really efficiently centralised? The result of all‘ 


this is that throughout the whole of the Indian service, so 
far as I know, uo engineer is trasted in the way in 
which you men of basiness in England trust your engi- 
neers, There is nothing approaching to the system of. 
trust and confidence which exists between employers and 
employed in Hnglaud.” 

So far as our experience goes the foregoing is not an / 
overstrained description; aud such being ths case, we leave 
it to our readers to determine for themselves whether it is 
any longer a source of wonder that delay does occur in the | 
execution of State public works in India, In a future 


Then it | 


article we shall review the proposals offered by Sir Bartle 
Frere for the amendment of the present system, as well as 
his suggestions for dealing in a more practical and syste- 
matic manner with the financial part of the question. 
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Lecons de Geologie Pratiques, Professés au College de France 
(1843-1845.) Par M. L, Exige pe Beaumost, Mem. Inst., &c. 
Paris : Bertrand, 1845-1869. 2 vols., 8vo, with copper plates. 

Tue dates of these volumes—the first having appeared as 
long ago as 1845, while the second was printed in 1849, 
though not published until the end of last year—may seem to 
warrant a production, which, if not stillborn originally, has 
lived through its sickly youth to die and be forgotten. This 
would be to form, however, a very erroneous notion of the 
true nature and value of these two volumes, most of the 
matter of which is well worthy the pristine reputation of 
the illustrious author, and is of a nature that can never 
die—never diminish in real interest to the physical geolo- 
gist, or to the engineer who, in river, or harbour, or such 
like works of improvement, has to control the forces 
active in nature upon our globe, by clearly comprehending 
their operation and mutual action. 

The natural bent of Elie de Beaumont’s mind has always 
been towards the mathematical and physical side of 
geology, and had he not, as we in England almost univer- 
sally believe, got mounted upon his unfortunate hobby of the 
imaginary parallelism of contemporaneous mountain chains, 
and wasted the time and energies of a great mind and 
laborious life upon pursuing that which we fear we must 
boldly say future science will pronounce a chimera, there 
can be little doubt that De Beaumont would have left 
after him some great literary monuments attesting the 
power with which physical and mechanical laws can be 
applied to geological inquiries. 

in these volumes, while the commencement (three 
chapters) of the first is devoted to introductory remarks 
and matter properly prefatory to the course of lectures of 
which they, in fact, consist, yet in the remainder of both 
volumes a large number of great questions is ably discussed, 
and with enormous richness of reference to facts and autho- 
rities which directly bear upon those classes of geological 
inquiries of most value to the engineer. Amongst such are 
how, and at what rate, under varying conditions, the loose 
surface of our globe is degraded, moulded, aud removed, 
by rain and winds, What are the forces and machinery 
producing beaches, banks, dunes, &c. How and by what 
laws rivers change their courses and multiply their mouths, 
and form, or not, deltas. What are the forces, active and 
passive, engaged in the production of lagoons, islands, bays, 
in general modifying coast lines. ‘The mechanism of 
torrents, as distinct from rivers, and the carrying power of 
each—and generally the means by which the loose material 
| of the surface of our planet has been and is formed, trans- 
| ported, sorted, and deposited ? These are the sort of inquiries 
| here very lucidly engaged in. Much has been done iu some 


| special departments mm this same way by others since 1545; 








| but we see little in the work before us which time or ad- 
| vanced knowledge have superseded or can supersede, while 
} a good deal that has seemed to the present generation as 
progress—amongst the glacialists especially, though we 
might enlarge the indictment (as respects Great Britain and 
of Switzerland mainly)—will hereafter prove mischievously 
unfounded, and have to be undone to clear the way for 
future truth. 


Les Mines Metalliques de la France. Par Avrrep Catiiavx, Ivg. 

des Mines. 8vo Brochure. Paris: Douniol, 1870. 
Tuis small work, extracted and put together from Le 
Correspondant, is from the pen of the former Secretary 
and Vice-President of the Geological Society of France. 
M. Caillaux has in a very lucid manner, and within the 
compass of fifty-five 8vo pages, given an historical sketch, 
archzological, statistical, and ceconomic, of all the met&llic 
mines of France down to the present day; and in doing so 
has endeavoured to trace and bring into prominence and 
clearness what are the real causes which determine the 
abandonment of some mines for want of profits, and keep 
others in being worked for ages. 

The mining engineer or proprietor, the mine agent or 
captain, in our own and in other countries besides Frauce, 
will find much to interest in this small work, and a good 
deal also to instruct, or to afford food for reflection. 


Deutsches Bergworterbuch, mit Velegen. Von Hetwnicn Verrn. 
Breslau: Korn. 8vo 1870. 
Tue first part, reaching from A to K of this work, consti- 
tutes, so far as we know, the first attempt, in our day at 
least, to produce a comprehensive and complete “ Dictionary 
of German Mining and Metallurgic Terms.” 
Philip Beechius and Agricola both give glossaries; but 
these are now old, And, a a copious list of biblio- 
phy of the subject, and of the authorities whence in- 
ou a Aad is taken, is given at the beginning of this part, 
no one work can be pointed to aiming at what this does— 
a full explanation in German with abundant references to 
the origin, use, &c., of the multitudinous terms employed 
by German minérs. Tf, for example, we turn here to the 
erman miner’s shibboleth—salutation, blessing, farewell, 
perhaps not used without occasionally something also of the 
spell—the Glue auf, with which invariably he meets or 
, or parts from his fellows, whether above ground orin 
the glimmering lamp-lit yes or stollen ‘under it—we 
shall find more than three 8vo pages devoted to the etymolo- 
gical, symbolic, and general history, and ‘to the actual sense, 
or rather senses, and present nde of this remarkable and 
antranslateable expression. This dictionary is, no doubt, of 
chief value to Ger , Where each great district has some 
termnsof its own, and where the “ Captains or Viewers,” aswe 
should say, of one great mining region, are often not quite 
intelligible to those of a be oue—say the Styrian to 
the Westphalian—but ‘to the scholar and philologist of all 
countries it is 'a work ‘of ‘great interest, enough and more 





than enough to justify the ‘prodigious labour being ex- 
pended ‘fren Tk . 
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The}English miner who knows German (as every English 
miner ought, if he be properly taught for his profession) 
will see with interest how many of his own uncouth terms 
come from old Teutonic forms. In fact, the march of mining 
over the world from its earliest and rudest beginnings, 
might perhaps be best traced by the philology of its 
terms. 


Traite de Fortification Polygonale. Par A. Briatmont, Colone. 
d’Etat Major, &c. Two vols., large 8vo, with Folio Atlasl 
Bruxeles: Muquard. 1869. 


Tuis great work, by a great military authority, constitutes, 
probably, the most recent and complete systematic work 
upon fortification—-having regard to the artillery of to-day 
—which exists, The subject, though it hinges itself on to 
those proper to our journal—through artillery, ironclads, and 
iron-faced forts, &c.—is yet scarcely directly in our path, 
and we could not properly devote the space to it that 
would alone do justice to its merits by a discussion and 
exposition of its large and varied contents. The drift of 
the work may be gathered, however, from that of the four 
sentences from Montalembert, Todeleben, and De Blois, 
which, as mottoes, Colonel Brialmont has placed upon his 
title page. Artillery (these say) is everything in sieges, 
and almost everything in war in the open tield, The art of 
the engineer (whether civil or military, we may interpose) 
finds itself intimately in relation to those of the artillerist 
and of the tactician. The processes of attack determine 
the laws of defence, Fortified places ought to be in 
polygons, On the whole, this is so; yet we must not, 
however tempted, discuss, though we may ask whether 
the range of rifled artillery does not now rapidly 
tend to make fortified places mere open towns in 
the midst of a surrounding constellation of polygonal 
forts, than, as hitherto, towns pent up within a polygonal 
enciente. In the end, vertical fire upon the scale now 
practicable, and with the five mile ranges possible, will 


probably render the one system as useless as the other— | € : : : , 
i i | answered at a single sitting, as in the case of the other papers, or 


where siege shall be decided upon—and the tendency of 
modern warfare is to avoid fortresses, pass them by as 
motionless limbs, and strike at ouce some stunning blow 
at the heart; such was Sadowa. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinion of our 
Correspondents.) 


SEWAGE IRRIGATION. 

Sm.—Having the pleasure of perusing your valuable journal 
from week to week, I note with much interest your articles touch. 
ing on agriculture, but especially those relating to sewage utilisa- 
tion ; and in turn it may not be uninteresting, perhaps, to hear a 
few hints which a sewager and practical farmer has to offer from 
his point of view. Sewage is tou be regarded by the farmer as so 
much manure to hand, with an amount of water as its carrier, the 
one to be retained as a fertiliser, while the other, as a moistener, 
is drawn off and treated as so much superfluous water. Inan £s. d. 
view, it is to him the obtaining of a supply of most highly nitro- 
genous matter direct, without an expense of horse and cart, jour- 
neys to harbours, railway stations, and manufactories for that very 
questionable imported smelling sand, guano, and such like, not to 
mention those visits to towns for those little mixens about, in- 
volving much labour and precious hours in the carting, besides 
being considered highly favoured in getting them. Before he can 








| Assuming that the time allowed for answering the paper was four 


fully utilise this best of manure, riddance of its means of convey- | 


ance —its water—must be seen to, as by its saturatingand stagnating 


about, neither with horse nor implement can he venture to plant | 


foot on the land, far less seed. 

For his particular subject he knows the precise balance of heat, 
air, and moisture requisite before he need expend either seed or 
labour on it, and in undertakifig an additional amount of rainfall 
(call it), itis to sufficient drainage for the most part that he trusts to 
enable him to preserve those necessary physical and chemical 
conditions of soil. His drains have been put in to suit a certain 
quantity of water in and liable to fall on, hts land; but here is an 
additional number of gallons to contend with, corresponding, per- 
Ifaps, to as much again as his present rainfall. To draw off this 
it looks as if it amounted to an extra drain between his present 
ones. But his present calculations as to depth and distance apart 
have been made to render the land sufliciently dry for the first or 
middle of March, and very possibly too much so during the drier 
or summer portion of the year. What he has to watch in any cir- 
cumstances is to have his drains capable against any winter's rains, 
so that at the voice of spring he m»y be ready to embrace the first 
favourable opportunity of getting in his seeds ; and although his 
drains at present may in time be adequate for both present rain- 
fall, &c., and extra pressure of water, brought with the sewage, 
still to be up to time in the early part of the year he ought to 
have them more efficiently seen to. Our climate is not like those 
of Italy or India, which in so short a time does all the work in 
raising the temperature of the soil, which the farmers in this 
country have to do by drainage and liberal doses of highly fer- 
menting manures. It is they that tell us of irrigation—what a 
benefit it is; would it not be equally so almost in this country, 
especially in dry years, such as the present, for grass? In this 
England, where so many canals intersect and rivers divide, it is a 
pity to see so much land within reach of them lying thirsty and 
almost idle for want of alittle contrivance to irrigate or send some 
water over them. Throughout the country there are many sewage 
farms being established now, exhibiting what a power there is in 
sewage ; and I notice a statement in the Standard the other day 
of the one at Barking having cost £80,000. Surely this is most 
extravagant ; for reckoning up what appears on the surface of the 
place and connected with it, in buildings and plant, together with 
fair working expenses, about a quarter of that sum would seem 
excessive for the whole affair. The object of the company, that of 
illustrating the power of sewage, is laudable, and to be commended ; 
but to the farmer the question, as one of Dr. and Cr., occurs, 
what has taken the £80,000? No doubt, beinga company concern, 
with four or five managers apart, where probably one, at an honest 
selary, having an understanding of matters in general, and able to 
look after them in a practical and common sense way, would 
amply sufficient for the place that it is, may account for a consider- 
able item of it as working expenses. I don’t know if they have 
published, amongst their many wonderful accounts, results of 
sewage on land (say) under market gardening stuff, previously 
manured with the usual dose of London street manure, well drained, 
and with ample dressings or forcings of sewage ; how such land 


stood, as compared, in regard to yield and-earliness, and, let it not 4 


be torgot, in profitableness, with the market garden farmers aroand 
them ; for if they cannot compete with them the sooner the idea 
of the utilisation of the London sewage by pouring it in a liquid 
state on land in Essex is given up so much the better. Nothing 
can bring = the temperature of dry soil in early spring so readily 
as highly fermenting manure, committed to it in the autumn, 
which, together with a command of sewage power when wanted, 





great must be the return from land under such treatment in any 
season. 

There are many ways in which the engineer’s services might be | 
of use to the farmer, if the latter would only point the way. First 
and foremost, there are the drains. One half almost of the valuable 
fertilising ingredients applied to the soil get passed down through 
into them, and as the farmer cannot do without drains it may lie 
with the engineer to propose what might be done to intercept the 
water in whole or in part at the outfall, and if not clear enough to 
be passed away, to arrange that it can be distributed over the iield 
or fields below. As to deep cultivation or stirring implements, I 
believe there is little in that direction for bim. Mr. Hope has re- 
duced these to the simplest possible conception. There is the lay- | 
ing out the land. If sewage is ever to become popular, and to be 
entertained by farmers, the land ntust be in the form to which he | 
is most accustomed, namely, the ridge, and any ordinary plough- 
man knows how to lay off a feering for a ridge, and how to get 
round about it and finish it raised in the centre. What the engi- | 
neer would be of service here to him would be to invent a machine | 
taking in the breadth of « common roller or so, to pass along the 
ploughed surface of the ridge, to reduce or shave off any height and | 
carry it to fill any hollow, leaving the surtace finished, so that 
water might pass uniformly over it, doing about six acres a day ; | 
also an instrument to forma carrier of a V-shape along the top of | 
the ridge, with its edges pretty smovth along, for the overflow, 
cutting fair out, or pressing along almost at the rate the plough- 
man would with the deuble mould-board plough. 

It would take more than your valuable space will allow to tell 
of secure forms of sluices and stops, most important drying wa- 
chinery, sewage, solid matter, incorporating implements, and many 
others which sewage farming must introduce, and which, from the 
engineer’s comprehensive and comparative knowledge, he would be 
able to point to the thing to suit. A Scor. 
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INDIAN PUBLIC WORKS EXAMINATION, 

Sir,—After your very eulogistic leader on thepapers set for the 
recent examination of candidates for appointments in the Public 
Works Departmext of India, it seems trespassing on your 
liberality to ask you to insert a letter taking an opposite view of 
the subject ; but I venture to think that a paper which contains no 
less than seventy-two questions, some of them of a most compre- 
hensive character, is a suflicient novelty in examinations of any 
kind to justify a little discussion. 

From the way in which the paper in question is printed by you 
it is not quite clear whether it was given as a whole, to be 





whether it comprises a series of distinct papers, set on several 
separate occasions. Following the paper, however, in the form in 
which it is printed by you, and assuming that it was given at once 
in its entirety, I take the liberty of thinking that there will be 
few who have had any practical experience of competitive exami- 
nations who will not characterise it as a monstrous absurdity, and 
utterly useless for the purpose for which it was intended. This 
purpose I assume to be not only the estimation of the general 
qualifications of the candidates for admission to the service of the 
Public Works Department, but also the recognition of those 
special capabilities which might entitle each to special employ- 
ment, and to his relative position in the class list. Take the last 
of these objects first, and see how far the paper fulfils it. 





hours, which is the maximum period that should be allotted to 
any single paper, it is pretty certain that no candidate, however 
well up be might be in his subject, could answer, on anaverage, more 
than twenty questions properly, and he would have to write un- 
commonly quickly to do this. But it is by nemeans difficult to con- 
ceive that there might be a considerable number of candidates who 
could do this. How, then, are they to be differentiated from one 
anuther? Suppose that the knowledge of one candidate would 
enable him to answer fifty questions, whilst that of a second could 
only carry him through twenty ; it is obvious that both of them, 
having only time to answer twenty, would be on the same level. 
Of course I know that it may be said that the candidate who 
could only answer twenty questions would probably know so much 
less of his worth generally that he would do proportionately less 
justice to them than another would whose training had been suifi- 
ciently wide to enable him to answer fifty; but this does not 
necessarily follow. If the sole object of the examination were to 
enable candidates to obtain a minimum number of marks, that is 
just to qualify, and no more, the setting of such a paper as this 
would be excusable ; but to admit this is to admit that the whole 
system of the examination has been a failure, and that the only 
object of the authorities of the Public Works Department is to 
fill their vacancies in any way that theycan. What earthly reason 
could there have been to prevent this Brobdingnagian paper from 
being divided into five or six, to each of which three hours at 
least might have been allotted, as in the case of those on surveying 
and mathematics? Why, it would take a candidate best part of 
an hour simply to read the questions through carefully, to see 
which of them he could most easily and rapidly answer ; and when 
he had got tothe end of them he would be in utter perplexity as to 
which he should begin with. As one who has had some little ex- 
perience in examinations, and cherishes a fond hope that the 
system of competitive examination to which the country is now 
committed may produce all the good that its most ardent sup- 
porters expect of it, I venture to protest against such a paper as 
that on practical engineering, as one which is calculated to bring 
the system of competitive examination into complete derision. 

In making these remarks I assume, as I observed above, that 
the paper was set as a whole. I may add that I have no fault 
whatever to find with its matter had it been cut up into half a 
dozen separate papers, as I have suggested ; they would have 
covered ground with which every well-educated engineer ought to be 
more or less familiar, and he might, therefore have been fairly ex- 
pected to answer them, A TEACHER. 





[Our correspondent is correct in his supposition that the paper 
to which he alludes was given as a single paper, but we confess we 
do not see the particular advantage to be gained by cutting it up 
in the manner he proposes. Neither can we follow the drift of his 
argument respecting the assumed injustice resulting from one candi- 
date answering twenty and another fifty of the questions. It is 
well known that there isa minimum number of marks necessary to 
qualify candidates in each subject they are examined on. Conse- 
quently, if a candidate answer sufficiently well in all the subjects 
to entitle him to that number of marks, he gets his appointment, 
provided always that no one answers better. The man who 
answers fifty instead of twenty questions naturally deserves to 
take the higher place, but there is no injustice done to the less 
successful candidate. The question reduces itself to simply this : 
A paper containing a large number of questions is given tothe candi- 
dates. These questions are not intended to be all answered, but 
are caused to embrace nearly every subject of theoretical and prac- 
tical training, so that every candidate, whatever his special training | 
may have been, ought to be able to answer someof them. We are 
afraid our correspondent does not understand the object of Mr. 
White, or the scope of the examination. Much dissatisfaction 
has been expressed on previous occasions respecting the restricted 
nature of some of the papers. For example, a candidate whose 
=— practical training had rendered him more of an architect 
than an . would plain that while there were abundance 
of questions relating to construction and engineering plans, there 
were none connected with architectural designs. It was with the 
express object of avoiding all such censure in future that the able 
and comprehensive paper under notice was drawn up, and we ad- 
here to what was stated in our article, that any properly educated 
candidate, whether he had received his praction! training under a 
civil, mining, or mechanical engineer, would be able to do more 
than answer ber of q s sufficient to entitle him to | 











the minimum number of marks. 


NOTES FROM PARIS. 


(From our own Correspondent.) 
IRON TRADE—STRIKES—FISH POISONING—PRIZES OF ACADEMY OF 
SCIENCES—SCHOOLS OF SCIENCE. 
THe coming war has naturally put a stop for the moment to new 
undertakings, but, on the other hand, it has caused large demands 
for special articles. The maritime ports are unusually busy, and 
are sending large and pressing orders to the iron countries, so 
that at present one fact counterbalances the other. 

In the Haute Marne pig iron for retining is no longer in demand, 
and the foundries are complaining of a scarcity of orders, but 
some much more than others. For instance, those who occupy 
themselves principally with large work have plenty of work iu 
hand, while the demand for ornamental work is much reduced. 
Orders for small machinery are tolerably plentiful, but those for 
hollow-ware, stoves, grates, and everything connected with these 
latter are rare. Round iron is in tolerably good demand. Small 
iron, window iron, and most kinds of special iron are in favour, 


| and large merchant iron from charcoal and mixed pig has a fair 


current sale, wiile coke iron is in less demand Tue quotations 
are: Wrought iron from charcoal pig, 250f. to 240f. ; mixed, 215#. 
to 225f.; coke, 200f. to 205f. Special irun is selling at about the 
same price as the ordinary merchant kinds, especially for the first 
two classes. 

The demand for hoop iron is not what it- should be at this 
season, especially when it is considered that the accounts from the 
wine growing countries are excellent, the best news being from the 
superior wine countries, Bordeaux, Burgundy, and Champagne, 
and not from the south, where the great bulk is produced, may 
account for the slackness in the demand. Hoop iron of ordinary 
strength is quoted at 250f. to 255f. for first class. 

Hammered iron is scarcely quoted at all, the manufacture is 
almost entirely stopped for want of water, a great number of 
orders are behindhand, and there seems at present but little 
chance of an increare in the supply. 

There is a prospect of renewed demands for Paris, 
as the sum of 140,000,000f. (£5,600,000) is set down in 
the bi dget for the comple tion of certain large improve ments, and 
the execution of others, but they will come on but gradually, 
as only cight millions are to be spent this year on this account, and 
forty millions in 1871; the sum set down for 1872 is eight millions. 
It must be remembered, however, that every case of demolition, 
piercement of new streets, Xc., gives rise to a considerable 
amount of building on private account, and a consequent demand 
for special iron cast and wrought. 

The Paris ironfounders stil! remain on strike, and it is said here 
that the London union has sent £300 to aid the former, and 
promise more if necessary ; the Belgian founders have also opened 
a subscription for the same object. A number of French founders 
have quitted the country, and are said to have found employment 
immediately in Belgium. A strike has taken place at Rives de 
Gier, near St. Etienne, the men employed in the ironworks there 
demanding a diminution of an hour a day for the engineers and 
others, and an augmentation of 5d. a day for the labourers. It is 
expected that the demand will be acceded to, 

A rather unexpected accident has happened in the Seine ; when 
a storm came the other day after the long drought, all the dirty 
corners of the town were suddenly washed out, and with the filth 
an immense quantity of chloride of lime and other matters em- 
ployed as disinfectants ; all this poured through the main sewer into 
the river at Clichy, and the consequence was that many thousands 
of fish were found dead on the surface of the water ; but this was 
not the only effect of the storm, the river became so swollen that 
it was necessary to open the sluice dam which has been established 
at Bezons to keep the level of the river sufficiently high for the 
navigation, so for the present the benefit of the dam is lost. 

Among the prizes awarde.i this year by the Academy of Sciences 
is one of £100 to M. Pimont for calorifuge plastique, a preparation 
for covering the exterior surfaces of boilers, pipes, stoves, Xc., 
with the view to prevent the radiation of heat; the preparation 
consists of variable quantities of cl ay mixed with water, oil seed- 
cake, refuse from the puritication of oil, scouring of woollens, Xc., 
waste hair, charcoal dust, soot, and sawdust. The prize is one 
founded by M. Monthyon for sanitary inventions. 

The popularity of the subject of scientific education will give 
interest to the regulations which exist respecting schools of science 
in France. The following are the heads of general interest of the 
programme just published of the Imperial School of Mines :—The 
pupils are admitted to the school after an examination in--(1) 
infinitesimal analysis ; (2) mechanics ; (3) spherical trigonometry ; 
(4) the applications ef descriptive geometry ; (5) physics, so far as 
relates to heat, dynamic electricity, and optics; (6) general 
chemistry ; (7) geometrical drawing and tinting. There is also 
a preparatory class to which admission is obtained by a less severe 
examination. Pupils are only admitted to the school itself between 
the ages of seventeen and twenty-three, and they must be natives 
of France or naturalised. 

Those who pass with credit through the above detailed exami- 
nation, and others who are exempt from it, such as those who 
have obtained a certificate of capacity for the public service from 
the Polytechnic School, those who have taken the degree of 
licentiate in mathematic science, and those who have given proofs 
of capacity in the examination at the end of the year in the pre- 
paratory school. The final competitive examination takes place 
before the council of the school, the candidates being tested on all 
the subjects contained in the programme given above. Previous 
to this examination each can:lidate for admission to the school is 
required to send in the following drawings :—(1) Free drawings in 
descriptive geometry, viz., exercises on the straight line and 
plain, resolution of the three principal cases of the tribedral 
angle, the tangential plan of a surface in revolution, a cone 
intersected obliquely by a plane, development of the brink 
of a cone, intersection of two cylinders; (2) free sketches 
of stone cutting, a sloping door in a talus, straight flight 
of steps in a talus, and open spiral staircase ; (3) sketch of a roof 
with all the timbers in detail ; (4) representation of a bolt and its 
nut with shadows, in colours or India ink. All these must be 
signed by the candidate and attested by a professor, but the ex- 
aminers may require other similar proofs to be produced in their 
presence, or that of a duly appoimted person. 

The council prepares a list in which the candidates are arranged 
in the order of their merit, aud the minister decides thereupon 
the admission of the candidates. Attached to the list are notes 
intended to give preference in case of equality of certain candi- 
dates to certain amongst them, such as sons of directors of mines, 
or of the heads or proprietors of metallurgical works. 

At St. Etienne there exists a school for miners and managers of 
mines and metallurgical works. The course of instruction, which 
is entirely gratuitous, includes the working of mines, knowledge 
of the principal minerals and their deposits, with the modes of 
assay and treatment, the elements of mathematics, the principles 
of resistance, the nature and employment of materials of con- 
struction used in mines, metal works, and roads, book-keeping by 
double entry, and plan drawing. Certificates of various degrees 
































| of capacity are given to the pupils when they quit the school. 


The programme and examination for admission to this school is 
not very light, as it includes as much geometry, algebra, and 
rectilinear trigonometry as are required of a bach of sci , 
a fair knowledge of physics, chemistry as in the bachelors’ exami- 
nation, except the metallurgical branch, the elements of linear 
design, and riptive geometry. : 

Preliminary examinations for candidates are made by skilled 
engineers or those of the Ponts et Chaussées ; and in order to ex- 
tend the benefits of the school over the whole country, one engi- 
neer is appointed in each department and attends to examine candi- 
dates during the space of ten days at least ; four engineers are also 
appointed for Algeria. Such are the means taken in France to 
iasure the training of all connected with mines, from the director 
and superintendent downwards, 
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CARVALHO’S SHIPS LINES. 


| (For description see page 61.) 
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TREBLE CYLINDER EQUILIBRIUM STEAM FIRE 
ENGINE. 











naces was through an immense incline, all made of the same 
materials. Now-a-days, a slight rail and closed tram would be 
found in every way sufficient. The waste in cinders, too, was on 
built to order for Mr. Pease, of Darlington, by whom it will be | the same scale. A roadway was needed, and this, instead of 
sent to Middlesbrough. This is the second engine of the kind | being formed of pure rubbish—which could have been made sub- 
bought by Mr, Pease, the first having been presented by him to | stantial enough with limestone—was formed of “refuse” from 


THE PATENT JOURNAL. 


THE fire engine illustrated here and at page 57 has been Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 
1479. FRaNK Mitnes, Camden Town, London, “Improvemetits in appa- 





Darlington. The engine is a very 
fine piece of work, and embodies all 
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the latest improvements; among 
others, Messrs. Shand and Mason's 
improved boiler. The cylinders— 
three in number—are 54in. diameter 
by 6in. stroke. The pumps are of 
the bucket and plunger type, with 
rams 4fin. diameter, and buckets 
6 11-16th inch. The stroke of the 
pumps is the same as that of the 
steam pistons, the cranks being dis- 
posed at angles of 120 deg. No fly- 
wheel is required. The boiler. pumps, 
&e , are placed close to the hind axle, 
the front part of the carriage being 
reserved for the firemen, with their 
hose and various implements; the 
whole, mounted on four high wheels 
and springs, is conveyed with fire- 
mon, tools, &c, by a pair of horses 
with rapidity to a fire. The boiler, 
by an arrangement of inclined water- 
tubes, shown in the accompanying 
engraving, combines the greatest pos- 
sible rapidity in generating steam 
with economy of fuel, and is ex- 
tremely simple in construction. 
1001b. pressure of steam has fre- 
quently been raised from cold water 
in 6 min. 40sec. The use of three 
steam cylinders enables the fly- 
wheel to be dispensed with, as we 
have stated, but the crank and ro- 
tary motion are retained, as all other 
substitutes have failed in securing a 
fixed length of stroke of piston. 
Economy of steam, and consequently 
of boiler space and fuel, is thus se- 
cured ; and as in all other of Shand, 
Mason, and Co.’s steam fire engines, 
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complete immunity from broken _ : 
steam cylinders and covers, and disarrangment of complicated 
valve gear. The engine is to be publicly tried to-day at Oxford, 
and we have no doubt the result will be quite as good, if not 
better, than those which, secured by other engines, have raised 
Messrs. Shand and Mason’s firm to its deservedly high postion. 





THE “WASTE” AT OUR IRONWORKS. 

Economic iron making is of very recent growth. Those who 
have examined old mounds near the site of the earliest iron- 
work are astonished at the waste shown in carrying out the pri- 
mitive details of extracting iron from mine stone, a much larger 
percentage of iron remaining in the refuse than was extracted. 
This was notably the case with the Romans. At Cinderford and 
other places on the borders of Wales the “ cinders” have proved 
of great value, and all are well nigh utilised. This waste was not 
confined to the Romans. We have examined cinders from old 
workings dating from the time when the Sussex ironmaster mi- 
grated into Wales, and also at the remains of furnaces placed by 
Mushet and others, as far back as the Elizabethan era, and the 
same fact 18 observable. The means then employed were rude 
and inefficient, and, coupled with this, there was an evident haste 
in the arrangements, the desire being to obtain as much metal 
as it was possible to gain in the least amount of time. Coming 
down to a later period, we find, in the early annals of the Ply- 
mvuth Works, that the refuse cast aside, and made into tips, con- 
tained forty and sometimes fifty percent. of iron. Until Mr. 
Anthony Hill's patent this remained unworked, but, thanks to 
him, the method of working it was discovered, and the huge tips 
were soon levelled and used up 

Penydarran Works, more than any in modern times, still re- 
tain amongst its ruins—now, we are glad to state, in progress of 
re-establishment—the evidences of great. we might almost say 
wilful, waste. Started at a time when iron making was mos* 
profitable, little details of economy were overlooked, iron mine 
was abundant ; wood, and after that coal, equally sv. As long 
as ironmasters found immense returns coming in they were con- 
tent, and thus, while colossal fortunes were being made, many 
small ones were lost in absolute waste. A laughable incident 
of this has been related to us of Alderman Thompson, when part 
owner of Penydarran. He had his attention called to the loose- 
ness shown in the works, and was accustomed on every visit to be- 
wail his fate, and say he should be ruined. One day he gathered 
some nails scattered on the ground, and repeated his doleful cry. 
“This shocking waste ! I shall be ruined.” As he was saying this 
he entered John Rees’ lodge. John, who was a bard as well as a 
workman, finding himself lazily inclined, perhaps in a poetic mood, 
felt disinclined to go to the coal heap to replenish his fire, and 
was occupied in raking up the cinders with his hands, “Ah!” 
exclaimed the Alderman, “here’s a careful man at last !” and 
ever after regarded him with favour. 

At these works, and on the whole estate connected, we have 
evidence of the most wilful waste. The iron—and always the 
best—used in the building was ee ; where 
slate and wood, or stone, would have done r. “Sheet iron 
was brought into requisition. The supply of coke to the fur- 


of waste gases 





the blast furnaces, containing even a greater percentage of iron 
than the “ waste”’ which Anthony Hill found so valuable. 

The estate, extending over several miles, still retains the old 
sign of extravagance. At the bottom of long-disused tips, 
weighty iron trams—now rusted and decayed—remain, left there 
years ago by men too lazy to pull them up. You come toa 
cottage by the side of a little stream, and a fine piece of sheet 
iron has been improvised into a bridge. Old rails fence off the 
approach to another, or are made into a “stile.” At the top of 
an incline massive slabs of iron remain in profusion, cast aside 
as so much rubbish, and almost concealed by earth and weeds. 
And you have only to remove a little of the tips to find iron 
noduies abundant enough to make the mounds so many valuable 
“mines” to the enterprising ironmaster. When we see these 
evidences— so abundant among us now—we have a gond idea 
afforded of the waste that was exercised in the daily round by the 
workmen. It is a fact that numbers of men at Penydarran fifty 
years ago earned £20 a month ; another fact, that the puddlers 
kept a keg of rum on tap on the works, and that the earnings 
were squandered profusely. Such men, neglectful of their own 
means, would pay less regard to the interests of their employers, 
and scatter his meavs with the freest hand. Of late years this 
has been corrected to a great extent. There is a methodic 
manner now observed, in strong contrast to the past. Lime, 
coke, and limestone, are weighed carefully ; every ounce is eco- 
nomised, and the results—pig and rail, or bar—brought under 
the same arithmetical precision. Cval, too, once used in pro- 
fusiun, is now economised ; and this is seen forcibly at Dowlais. 
Formerly the largest and best coals were used, while small coal 
was cast aside as worthless. Now, by the discovery of the use 
from the blast furnace, the small coal is made to 
do duty instead of the other, and the large and best coal is sold 
in great quantities. We have little hesitation in stating that 
within the last ten years the Dowlais coal-fields have been made 
to form no inconsiderable source of revenue to the proprietors. 
This is a step in the right direction, and though much waste 
still continues in the various ironworks and steelworks, the sub- 
ject is now under thoughtful scrutiny, and we may hope to see 
the loss reduced every year. 





A COLLISION occurred on Friday between two goods trains on 
the South Yorkshire Railway. The South Yorkshire Railway 
leaves the Manchester, Sheffield, and Lincolnshire line at the 
Woodburne Junction, about two miles from Sheffield, witha sharp 
curve anda steep incline. While a train was standing at the 
top of the incline to allow an express to upon the main line 


asecond goods train came up and ran into the first with great 
violence. The van in which the guard, Joseph Steel, was sitting 


at his dinner was completely smashed, as was also the first truck, 
and several others were damaged. The loud report of the con- 
cussion brought numbers of — to the spot, and Steel was ex- 
tricated and removed to the Sheffield Infirmary. He was much 
injured, and his life is despaired of. A party of men were sent 
down from Sheffield, and after the lapse of three hours the line 
was for traffic. The danger signals were up, and the con- 
duct of Benjamin Wesley, the driver of the poor train, in pass- 
ing them was inexplicable, 


ratus for healthily exercising the human frame.”—21lst May, 1870. 

1635. Tuomas Restett, Birmingham, ‘Improvements in military and 
sporting guns, and ulso in cartridges applicable to the same or other 
descriptions of breech-loading fire-arms.”—6th Juvac, 1870. 

1693. Robert PussHoN, St. Nicholas-buildings, Newcastle-upon-Tyne, 
** Improvements in apparatus for indicating the local deviation of the 
mariners’ compass in irun or other ships.”—13th June, 1870. 

1713. Henry Law, Essex-street, Strand, London, ‘Improvements in 
apparatus for the supply of water to water-closets, urina!s, lavatories, 
buildings, and streets, some of which improvements are applicable tu 
other purposes.”—15th June, 1870. 

1730. GiLBERT STANTON FLEMING, Drury-lane, St. Giles-fields, London, 
“* An improved cork stopper or plug.” 

1735. Wittiam Bickrorp Satu, Tuckingmill, Cornwall, ‘‘ An improved 
coating for safety fuze used in mining.”—17th June, 1870, 

1809. STEPHEN Norris, Gough-street, London, and Tuomas Grirritus, 
Lombard Exchange, London, ‘Improvements in machinery or appa- 
ratus for mixing and kneading dough and other ingredients, and for 
working the same into bread, biscuits, and other pastry, and alsu 
applicable to other purposes.”—25th June, 1870. 

1845. Henry Meptock, Tavisteck-square, London, ‘“‘An improved 
method of and apparatus for separating aqueous from oleaginous sub- 
stances.”—28th Juue, 1870. 

1856. Wittiam Robert Lake, Sovthampton-buildings, London, ‘‘Im- 
provements in steam generaturs and in furnaces therefor.”—A com- 
munication from S. Lloyd Wiegand, Philadelphia, Pennsylvania, U.S. 

1858. Cuantes ‘topHamM, Coleman-street, London, ** improvements in 
apnaratys for washing and peeling or removing the skin from 
potatoes.’ 

ldvy. GevuwGe LitrLe, Oldham, Lancashire, ‘ Improvements in machinery 
or apparatus for moulding for casting.” 

1862. Henry Hopckinson, West-end, Wirksworth, Derbyshire, ‘‘ Improve- 
ments in velocipedes.” 

1864. CHARLES NeaLE May, North Wilts Foundry, Devizes, Wilts, 
“Improvements applicable to the furnaces of steam boilers,”—30th 
June, 1870. 

1866. ALEXasDER MELVILLE CLarK, Chancery-lane, London, “ Improve- 
ments in the production of ice, and in apparatus for the samv.”—A 
communication from Mr. Koehler, Boulevart 8t. Martin, Paris. 

1868. James Hosken, trenchurch-street, London, “‘ Improvements in 
mast-head lights, lanterns, or lamps.” 

1872. Thomas Gray, New Wandsworth, Surrey, ‘‘ Improvements in the 
manufacture or purification of gas.”—1lst July, 1870. 

1874. Robert McHarpy, Edinburgh, Midlothian, N.B., “ An improved 
mode of harnessing horses to carriages, gigs, and other vehicles, and in 
the apparatus or means cmployed therefor.” 

1876. Francis Jounston and Isaac Brapsuaw, Blackburn, Lancashire, 
“* Improvements in looms for weaving.” 

1878. OsBoRNE ReYNOLDs, Manchester, *‘ Improvements in machinery for 
propelling ships or vessels.” 

1880. WitLiaM Rospert Lake, Southampton-buildings, London, ‘“ Im- 
provements in journal bearings and axle-boxes, chiefly designed for 

arri or vehicles running upon rail and tramways.”—A eommuni- 
cation from George Franklin Lynch, Milwaukee, Wisconsin, U.S. 

1882. CHaRLes Ho crort, Portfield Ironworks, Tipton, Staffordshire, 
“‘Improvements in mine cages and in lifts for warehouses, hotels, and 
for other places, and in apparatus connected with the said cages and 
lifts.” —2nd July, 1870. 

1884, EDwaRD CoPELanD Sti.es, Grafton-street, Fitzroy-square, London, 
and JoHN Fenn Exspon, Great Coram-street, Brunswick-square, 
London, “‘ Dressing or cutting millstones.” 

1888. JoHN SHanks, Barrhead, Renfrewshire, N.B., ‘‘ Improvements in 
apparatus for ing steam and air from steam pipes and 


apparatus. 

189. WiLLiAM Epwarp Newton, Chancery-lane, ‘‘ Improved apparatus 
for the production of ice.”—A communication from Silvester Bennett, 
Jefferson, Louisiana, U.S. 

1892. MichaeL CaHEN, Mulheim-on-Rhine, Prussia, ‘‘An improved 
method of absorbing sulphurous fumes ur sulphurous acid, and obtain- 
ing thereby useful products.” 

1894. FRepDeRICK Priman, St. John’s-square, Clerkenwell, London, 
a oe in apparatus for indicating or marking games.”—4‘h 

uly, 1870. 

1890. svwarD HowpeN, Bradford, Yorkshire, ‘‘Improvements in appa- 
ratus employed in preparing and combing wool and other fibres.” 

1898. Ernest Lestig MacDoNeELL, Great Titchfield-street, London, “‘ New 
or improved means of facilitating und effecting the traction of whecl 
carriages drawn by horse-power.” 

1900. JouN Henry Jounson, Lincoln’s-inn-fields, London, ‘‘Improve- 
ments in evaporating and boiling or concentrating liquids, and in 
ap! — employed therein.”—A communication from Jean Francois 


ArtTauR HArRIson, 
Birmingham, “‘ Impr ts in the fact of certain orna- 
mental and useful articles, such as buttons, studs, or other attachments 
for dress, knobs for doors and drawers, chair harness mounts, 
and for various other purposes analogous to these.”—5th Ju/y, 1870. 
1906. Joun Younc, Glasgow, Lanarkshire, N.B., ‘‘Improvements in 





mps. 

1908. ALEXANDER Prixce, Trafalgar-square, Charing Cross, London, 
“ Improvements in soldiers’ litters and in trucks or ambulances con- 
nected therewith.”— A communication from Dr. Carl Heinrich Rudolf 
Stanelli, Moscow, Russia. 

1910. Louis Le Carva.ter Cottam, Winsley-street, London, ‘‘Improve- 
ments in the construction of staircases.” . 

1912. HoGH McEnree Warp, Loop Bridge Mills, Ballymaconagh: 
County Down, Ireland, “ Imp ts in machinery for spinning an 
twisting fibrous substances.” 

1914. Wiii1aM Rosert Lake, S 
ments in fi fly d 
communication froin W: 
6th July, 1870. 

1916. Francois Josepa Licer, Rue de Beaune, Paris, ‘ Improvements in 
the building of ironwork walls.” 

1918. ALEXANDER MELVILLE CLaRrk, Chancery-lane, London, ‘‘ Improve- 
ments in smoothing irons.”—A communication from Théophile Klaus, 
Jobannes Reuger, and Georges y= eee 8t. Martin, Paris. 

1920. Joun James McGratu, Ca » St. George’s-in-the-East, 
Lon “Impr its in the truction of wheels.” 

1992. Bensamin Dosson, Thomas THORNLEY, and JonN Sette, Bolton, 
L hi , pr ti in apparatus for cle “~ e flu = 

rollers machines used preparing spinning cotton an 

P other Seas substances.” 


1924. Tuomas Reap, Malton, Yorkshire, ‘Improvements in the construc- 
oo0. Oa Southampton-street, Covent Garden, London, “I 

1926. Cart Hoxsts, ion, “‘ Im- 
provements in the manufacture of pots or crucibles used in furnaces.” 
- communication from Hugo Stimpfi and Johann Stenger, Mixnitz, 





+h 4 hnoilai 





Pp g8, London, “‘ Improve- 
igned for heating metals and ores.”—A 
A. Sweet, Syracuse, New York, U.8S.— 














1928. CHARLES DE Berovs, Strand, Westminster, “Improvements in 
machinery for punching metal,’ : 
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932. Ricuarp Epwarps, Bow, Middl ad 1911. Frepericx Ramrorp Exsor, The Park, Nottingham, “ Lace in 0. J. 1. Cuantox-Josxor, Paria, ‘“‘ New locomotive.”—Dated lst January, 





ts interlacing 
and ren ge of papers with thread, ‘and their application to the’ 


pes and other purposes.”—7th July, 1870. 








{nventions Protected for Six Months on the Deposit of 
Complete Specifications. 
. F Raw: Ensor, The _s Nottingham, “ Improve- 
- ents in the pen ot lace in twist lace pon Wem 4 
y, 7 


1933. Georce Gipson a nag I Museum Works, Rye-lane, Peckham, 
“An improved apparatus to be used as a substitute for bird-trap 
shooting.” —7th July, 1870. 


1954. Moses Hewey Banger Massachusetts, U “Certain new and 
useful i vil cabinets.” —9th Bnag 870. 

1955. GzorcE emer Bousrie.p, Lougbborough Park, Brixton, 
Surrey, “‘ Improvements in warp tension and let-off mechanism for 

wer looms.”— A communication from Erastus Brigham Bigelow, 
, U.S.—11th July, 1870. 

1969. Nicnotas ConsTaNTINeE MaxrMos, Liverpool, ‘‘ Improvements in 
drying malt, grain, and other substances, and in the a) tus there- 
for."—A communication from Attilio R. Petracchi, Helem Merrill, 
- Heneage, and Henry Spendelaw, New York, U.8S.—12th July, 
1870. 


Patents on which the Stamp Duty of £50 has been Paid. 


2065. Hexry Fiercuer, Old Hall-street, Liverpool, ‘ Artificial fuel.”— 
13th July, 1867. 

2071. James Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, 

grain, &c.”—13th July, 1867. 
=. — ce Ispotson, Sheffield, ‘Railway carriages, &c.” 
rt 'y, t 

2081. James Fiemine, Glasgow, Lanarkshire, N.B., “‘ Drawing or raising 
beer.”—15th July, 1867. 

2092. Tsomas ARCHER, jun., Dunston Engine Works, Gateshead-on-Tyne, 
— “Crushing and pulverising ores, stones, &c.”—17th July, 


eS eee Nether Kimmundy, Aberdeenshire, N.B., “‘ Ploughs.” 

ys . . 

2106. ALEXANDER Morton, Glasgow, Lanarkshire, N.B., “‘ Induction of 
fluids.”—18th July, 1867. 

2086. James Mannock, Windsor-road, Oldham, ‘‘ Cleaning boiler tubes.” 
—16th July, 1867. 

-— Saxsy, Kilburn, “ Railway points and signals.”—20th July, 


2217. Joun Saxsy, Canterbury-road, Kilburn, “ Railway points and 
signals.” —31st July, 1867. 

2218 Wittiam Syevt, Clement’s-inn, Westminster, “ Engraving ma- 
ehinery.”—lst August, 1867. 

2234. Joun Epwarps, Victoria-chambers, Westminster, “‘ Railway points 
and signals.”—2nd August, 1867. 

2157. Water Howes and Wituiam Bur ey, Birmingham, “ Lamps for 
carriages.” —25th July, 1867. 








Patents on which the Stamp Duty of £100 has been Paid. 


1753. Louis Marce, Bournique and Jean Bartiste Viparp, Paris, 
“ Railway carriages.”—14th July, 1863. 

1774. RicharD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Lamp 
black.”—15th July, 1862. 

1788. AGATHA MonTLEaRt, Mildmay Park, London, and Witii1am Tent, 
Birchin-lanec, London, “ Ati i hooks to furniture or fabrics for 
suspending dresses.”— 16th July, 1863. 


Notices of Intention to Proceed with Patents, 


650. JonaTuan PickertNo, Stockton-on-Tees, “‘Castors.” . 

655. Georce Evuiotr, Great George-street, im oa “Ventiliting and 
reducing the temperature of rooms or apartments in vessels, buildings, 
&c.”—5th March, 1870. 

sae WitutaM Rosert Lake, Southampton-buildings, London, “‘ Sweeping 

ts, d&e., by an atmospheric current.”—A communication from 
‘art ur John Hapgood.—7th March, 1870. 

678. Joun Piecromr, Plaistow, “ Rails for railways. 4 

682. Ropert ARTHUR WIFFEN, Romford, “ Drawing liquids from casks 
or other vessels.” 

684. Cuartes Heyry Wittiams, Westbury-on-Severn, “‘ Curing skin dis- 
eases in animals.”—Sth March, 1870. 

698. WILLIAM OLDFIELD Witsox, Liverpool, “* Millstone picks.” 

699. Mark Frow, Leake, near Boston, “‘ Gathering and binding cut crops 
into sheaves.”—9th March, 1870. 

709. Josepm Arxo TatrRo, oe Connecticut, U.S., “Converting 
petroleum into a safe-burning oil. 

716. MicuarL Henry, Fleet-chambers, Fleet-street, London, ‘‘ Tanning.” 
—A communication from Louis An Beaudet. —10th March, 1870. 

718. Jonn Appy Hopkinson and Joseru Hopkinson, jun., Huddersfield, 
“* Direct-acting steam engine indicators.” 

728. GEORGE mv a Epwin ATKIN, and ALFRED Amos ATK, Birming- 
ham, “ orns, &c. 

724. Jouw Henry Scaneen, Lincoln’s- -inn-fields, London, “‘ Combing and 

flax, hemp, jute, &c.”—A communication from Alberic 
Benoit Masurel, jun. 

726. CHARLES JACKSON, Birmingham, “ Vulcanising india-rubber.” 

728. Peter CarisTIAN THAMSEN, Great Tower-street, London, “ Artificial 
leather.”— A communication oa Soren Sérensén. 

731. Jonn Connect, Mincing- don, *‘ Sugar.”—A communication 
from Wilson Hardy.—1llth ‘March, 1870. 

738. WiLtiam NicHoLson, Holborn-hill, London, and Danie. Hopxiy, 
Pheenix-place, London, ‘‘ Clogs for roughing horses.” 

739. ACHILLE Du BLED, Rue Traverse, St. Germain, Paris, Pavt Cuewatt- 
LIER, Rue de ne Paris, and Jean AUFFRET, Rue Notre Dame 

¥ des Victoires, P: “ Cartridge holders."—A communication from 
Pierre Marie Been e.—L2th March, 1870. 

= —_ _— belfast, “Ji Jacquard apparatu: 

43. Joun GLOVER, orde-street, Clerkenwell, London, “ Regulatin; 
the flow of air into furnaces.”—14th March, 1870. - 

751. Ropert WINSTANLey, jun., and WILuaM “BARKER, Manchester, 
“ Holeing, cutting, or exca’ coal, &c.” 

753. Henry Manton and James Henry Mo te, Birmingham, ‘‘ Swivels.” 

762. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, “ Governing 
or regulating the speed of motive power engines.” —A communication 
from Jacques Theophile Gautreau. 

770. Witt1am Epwarp Newton, Chancery-lane, London, ‘‘ Gun carriages 
- 4.2 .”"—A communication from John Wall Wilson.—1l5th 

a 

771. Ropert Lakin, Witt1aM Henry Ruopes, Joan Wary, and WILLIAM 
Greas.ey, Manchester, ‘‘ Mules for spinning and doubling.” 

778. Heyry Woopcrort Hammonp, Manchester, “‘ Revolving fire-arms. 
ee from Charles Felix de Dartein and Jules Eaourd 

le n 
785. Francis Virtue, Liverpool Oil Mills, Liverpool, “ Maintaining, con- 
werk ane registering the pressure in hydraulic presses.”—16th 
‘are! 
791. GERMOND DE Lavicye, Roulevart St. Michael, Paris, “‘ Preventing loss 
102, Wiuisw “Epwano Gxpox, Wellington. trand 
TLLIAM WARD GEDGE, street, 8 London, 
“Damping woven fabrics.”—A communication from Emile Welter. ‘ 

795. Epmunp Ricnarp Soutusy, Shotts, ‘ Distilling crude mineral oils.” 

on ae March, 1870. 

CHARLES Jawicor, Rue le Peletier, Pa “Producing photographbi 
pictures on tissues or fabrics. sheen * ei 

810. oa WitiiaM Farrpairn, Manchester, “Steam boilers.”—18th March, 


onsousmoumigehten teuas tie’ Comperr en Beamer Crypts 
communica’ 7 Company or Teosié a a 
Motay and Company.—22nd Murch, 1870 7 

876. a JAMES nt nro Fleet creot, Le London, “* Extracting silver and 
gol 'y, copper, &c.”—A communication from Cyprien 

ante Tessié 4 Motay. —25th March, 1870. er: 

ICHARD Guest Rarnrortu, Kingston- - “Consuming 

smoke. "—201h March, 1870. 3 —— 

948. ALFRED Vincent Newton, Chancery-lan ane, Se 
Iceland and Irish moss for use as food."—-A. co _ : 
a. ee —— March, 1870. 

1 BERT HanHaM CoLLyER, Lill “ Breaking, softening _ 
paring flax, &c."—29th April, 1870.” ‘ —— 

= a THORNTON, Nottingham, “ Gaiters, cuffs, mitts, &c.”—5th 

ay. 

1588. Saas Jou Barron and 

bury, London, “Soles and heels for boots and shoes.”—A comm 


1724. eee Rospert Lake, npton-buildings, London, London, “Steel 


Southam 
washers.”—A communication from W! Butcher Whi 
field Billings.—16th June, 1870. scenes 


—_ JAMES SincLatR, Manchester, “ Respiratory apparatus.”—24th June, 
1822, Wituiam Benner Apamson, Glasgow, “ Artificial stone.”—27th 


June, 1870. 
Wittram Rosert Lake, P ings, London, “ Journal 
boxes, ”—A communication from George Franklin 
Lynch.—2nd July, 1870. 


Santh + hile? 








twist lace machines.” —6th July, 1870. 

1933. Georce Girson Bussey, Museum Works, meet -lane, Peckham, 
“A substitute for bird-trap shooting.”—7th July, 1870 

7 Hewey Witey, Massachusetts, U.S., “ Oil cabinets.”—9th 

‘uly, 1870. 

1955. Georce Tomitnson Bovusrietp, Loughborough-park, Brixton, 
“ Power looms.”—A communication from Erastus Bigelow.— 
llth July, 1870, 


Pr | noemetens an tases te eauetng say enact ent cee 
leave in writing of their objections to such application 
yaa office of the Commissioners of Patents, within fourteen ie of its 


List of Specifications published during the Week ending 
16th July, 1870. 


3303, 8d.; 3400, 1s 6d.; 3411, 101.; 3412, 104.; 3416, 8d.; 3425, 10d.; 3427, 

1s, 6d.; 3435, Sd.; 3441, 10d.; 3146, In. 2d.; 3460, 84.5 3401, 18; 3163, 

4 0d.; 3467, ls; 3469, 84.; 5 3471, 28° 10d.; 3495, 10d.; 

; 8518, 8d.; 3519, 8d.; 3522, 4d.; 3525, 4d5 3526, 4d.; 

: 4d.: $533, 4d.; 35 5, 4d ; 3536, 4a; 

+ 3546. 4d.; "3547, 

H ; 5} a. » 4d.; 56, 4d.; 3559, 4d.; 

3567, ad’; 3572, 4d.: 3873, Od; 576, 40.; 3877, 44.78 7 ‘4d.; 8579, 4d.: 

3580, 44.; 3581, 4d.; "3583, “a; ‘3584, 4d.; 3586, 4d.; 3645, 4d.; 3695, 10d.; 
’ 








*.* Specifications will be forwarded reese | the Patent-office on 
receipt of the amount of price and ri 5s. must be 
remitted by Post-office Order, the Post ce, 5, H 
Hol! to Mr. Bennet Wooderoft, Majesty's Patent-oflice, ‘Sou! 
ampton-| Chancery-lane, london. 





ABSTRACTS OF SPECIFICATIONS. 
™*risu Kwoisumn, af the eflcr of her Majesiy'e Gommissionere of Potente 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
$741. . ayy: and E. Hort, Radcliffe, “ Steam pumping engines.”— 
ed 24th December, 1869. 

The et prefer to employ a slide valve or slide valves of a cylin- 
drical form, such valve or valves being fitted to siide to and fro in a cylin- 
drical valve chest, which is formed on or attached to the steam cylinder, 
and is bored out and suitably pre’ to receive the said valve or valves. 
The valve is usually formed in two portions, and they connect the said por- 
tion by meuns of a rod or connecting piece, or the said connecting piece may 
be cast or otherwise formed in one piece with the said valves or partitions 
of the — 

3744. N. Grew, New Broad-street, “‘ Measuring boiler water.”—Dated 24th 


e arT t of a drum, mounted horizontally on 
a spindle, the interior of which drum is divided into several spaces or 
tolieie spirally disposed. The lower 1s of this drum is immersed in 
a trough or basin, and is so constructei that on vil, water, or other fluid 
passing through it, it revolves. 
3746. T. H. Luoyp, Stockport, “* Safety valves. "— Dated 27th December, 1869. 

This consists in the use and application to safety valves of two or more 
concentric ground surfaces instead of a single one as hitherto, the steam 
pressure being exerted between such surfaces, and being allowed to 
escape at one or both.—Not proceeded with. 

748. C. A. Marriorr and E. Hout, Newton Heath, “‘ Steam engines.” — 
Dated 27th December, 1869. 

This consists, First, in giving a positive motion to the sw entary 
or cut-off valve from the same eccentric, which works the valve by 
various improved arr t hanical ; and, Secondly, in 
constructing the alide valve so that it shall admit the steam in the usual 
manner, but have at cach end an additional opening for the exhaust. 

75% W. P. Apenprots, J. Grirrita, G. W. Counpram, and T. H. 
Mutter, New York, U.S., “ Sectional boilers.”— Dated 24th December, 
186. 


ists in the ar t of heads, provided with openings in 











This - oe First, in the combination and mechanical action of the 
various of the vehicle, aud in the modifications of which it is suscep- 
tible to adapt it for various uses ; Secondly, the application of the weight 
of the occupant and of “ay bodily movements to the mechanical loco- 
oe of the carriage, in a manner that he may exercise the 

tet propelling or riving pow power of which he is capable in a given 
fine and with equality of fatigue: Thirdly, in usefully combining the 
driving power of all the persuns riding together.—Not proceeded wth. 
12. H. - Cocurane, Stourbridge, “ Working switches.” —Dated 3rd January, 
1870. 

The inventor arranges a number of flat locking bars or plates (corre- 
sponding with the total number of switch and signal levers employed), 
side by side, and to each lever be connects a rod, which is, in its turn, so 
connected, by means of a bell crank or other ‘contrivance, to one of the 
locking plates, that, on motion being im to the rod by the moving 
of the lever, a corresponding motion of the plate must take place at or 
about right angles two the motion of the rod, the prevention of which 
muvtion of the plate will, consequently, alsu prevent the 10d and its lever 
being moved. Each rod ‘carries a bur or arm pos | transversely right 
—_- all the plates, which have apertures or slots formed in tuem for 

this pur, of such a configuration that, in uwrder to ailow of the moving 
of a certuin lever (say, a signal lever) and its corresponding rod and 
locking plate, one or more other levers (switch and signal levers), must 
have previously been moved into corresponding —— in order, by the 
motion of their correspunding locking plates and transverse burs, to bring 
these transverse bars into such positions in the slots of the locking plate 
to the first lever that they offer no obstruction to the motion of such 
locking plate and its lever. 

18. W. CockBuRN, Glasgow, “ Horseshoes.”— Dated 3rd Junvary, 1870. 

The inventor cunstructs a shoe with a deep rim, or flange, or projection, 
having a sharp or narrow edge, which alone comes in contact with the 
gruund or surface on which the horse travels.— Not proceeded with. 


19. W. Patmenr, Bethnal-green, “ Lighting carriages."—Dated 3rd Janvary, 
1870. 

For lighting railway carriages the inventor employs candle lamps, and 
supports these lamps by hooks on their exterivr, hooked into ee 
carried by a reflectur, which is fixed to the interior of the railway 
The portion of the reflector above the sockets the inventor prefers to Solon 
of silvered glass. In place of emplvying a flat reflector behind the flame 
of the candie, a reflector, suitably shaped to disperse the light or throw 
the light torward, may be englaget. The caudie of the lamp is carried 
in the interior of a tube, as is usual in what are known as Palmer's candle 
lamps. This tube drops into a tubular socket carried concentrically within 
a larger tubular casing which surrounds it; on the exterior of this tubular 
casiug are attached the hooks by which the lamp is to be supported.— 
Not proceeded with, 

22. C. Wynpnam, Southover, “ Bicycles.”--Dated 3rd January, 1870 

“This consists in fitting over a depending bar, which is fastened to the 
backbone or the frame of the venicle, a plate which forms a step for the 
rider to put his foot upon in getting on or off. The lower face of the — 
carries a leg which terminates in a foot or roller. Tue leg passes throug 
a socket at the lower end of the depending bar, the socket forming a guide 
for the leg to slide up and down in. On the weight of the rider's fuot being 
applied on the step it is forced down uutil it presses upon the ground and 
facilitates the rider mounting or dismounting; wheu the pressure is 
removed from the step, a spring, fitted one end to the plate and the other 
to the bar, draws up e leg clear of the ground. 


3788. W. Waite, Lewisham, ** Velocipedes.”—Dated 24th December, 1869. 

This consists in double-armed treadie motion levers with inverse action, 
and in double-movement pedals. The levers are situated one on each side 
of the fore wheel at the axle, between the nave and the driving crank.— 
Not proceeded with. 


3766. J. O. Butter, J. Nicos, and W. Hesvor, Doncaster, “‘ Railway tires 
and hoops.” — Duted 30th December, 1869. 

The inventors employ a mould in which is a recess of the shape of part 
of the hoop or tire to be produced, and a die fitting into the said mould. 
A hoop of iron, steel, or other metal of the required size and diameter, is 
heated to a welding heat aud placed in the recess in the mould, the die is 
then placed over the muuld and subjected to hydraulic or other pressure, 
or tu the actiun of a steam hammer ; the heated metal is thus furced in 
every portion of the recess in the mould, and a perfect tire or hoop is 

orm 
3767. C. W. Perersen, City-road, “ Lifeboats.”—Dated 30th December, 1869. 

This consists in constructing the air chamber or chambers (with ‘which 
the boat is rovided ! for the oe of enabling her to right herself when 

yof b ical form (more or less), whether such chambers 





This g 
their sides, in combination with the horizontal or inclined water pipes, 
in such a manner that a side d throughout the 
whole bviler, in addition to the usual up-and-down or vertical circulation, 
8760. T. Epwarps, Birmingham, “ Condensing engines."—Dated 29th De- 

cember, 1869. 

The inventor employs no separate air pump, bu 
vacuum in the condensing vessel by a piston working within it. He 
also supplies steam over and under this piston in quantity sufficient to 
give the required motion to this piston and also to aid the engine. 

3770. J. Howarp and E. T. Bousrietp, Bedford, “ Steam boilers.”—Dated 
30th December, 1869. 

The inventors construct the improved boilers of sections or groups of 
tubes, so arranged that the main connecting tube or chamber of each sec- 
tion will be in a vertical or slightly inclined position, and have the 
smaller tubes ny sagen 4 from one side of it, * at right angles thereto, 
and secured to it by any approved method. The horizontal tubes may 
be connected by water and steam ways with each other at bofh ends or 
at one end only. 

3779. -. Hamitton, Sinethwick, “Steam boilers."—Dated 31st December, 
186 





t intains a sufficient 





This a in constructing in the said flue or flues a series of pockets 
or water spaces, extending from the body of the boiler into the interior 
of the flue. These pockets are situated alternately on opposite sides of 
the flue, and constitute a series of deflectors, by which the frame and 

heated air are made to take a vigzag path in passing through the flue. 
By being made to take the course descri the flame is broken against 
the said pockets, aad gives out its heat to the boiler more thoroughly 
than when it takes a direct, uninterrupted course through the flue. He 
prefers to make each pocket p project to about the middle of the flue, and 
4 make an angle of about 40 deg., with a vertical plane passing along the 

ue. 
3784. A. CHapPLin, Lavender-hill, ‘‘ Steam boilers.”—Dated 31st December, 
1869. 


This consists in making the boiler in upper and lower parts, which can 
be easily separated, the lower part being a water casing, surrounding and 
pace ef the sides of the fire-box, whilst the upper part is of cylindrical 
or other convenient form, with a dome- Pay <n tal or flat top, or steam 
space at its bottom, forming the crown of the 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1. C. Hopeson, Richmond, “ Compound band of iron, steel, 


January, 1 

This consists in cians number of plates or strips of metal in a super- 
posed state and riveting them together, preferably along the centre of 
their 1] . The rivet together The above the surface of the outside 


."—Dated 1st 


— hold them firmly rivet holes may be formed in 
teeta howe dy the band if desirable; in that case they 
bearranged alternately, so that the plates are not weakened thereby. 

The strips of metal forming one layer are arranged to break joint with 

those next them. The second consists in shaping or forming the 

peripheries of the — for the bands above-mentioned to over 
without hindrance. In pulleys over which the central riveted ds are 
to travel he forms a continuous groove round their central portion for the 
rivet heads to lie in, my he leaves sufficient breadth of surface un each 


4 . -. Mo LL, Lombard-street, “‘ Suspension tramway.”— Dated 1st January, 


Ts consists in two or more cables or ro’ any two 


attached to each at their crossing, and provided with grooved 
bearings at their extremities or ends.—Not proceeded with. 


8. J. B. Crossy, Boston, U.S., “ Harness.”—Dated lst January, 1870. 
On each thill fixed a metal strip, to which is removabl; a 
case. The latter containn @ dsaw tot, which to eurvandes by a spiral 


spring, so that strains exerted on Serato tee te 








are ee at the bow, and stern, or amidships, or beth. These air 

chambers may be provided with manboles o: doors, fitted water-tight, by 

which access may be had, when a to the interior of the bout, 

glazed openings veing also provided in chambers. 

3786. J. Wricut, Rochester, ‘‘ Mileage indicator.”—Dated 21st December, 
1809. 

This consist of an elastic band or strip secured with a box or case The 
band or strip is held secure at its ends by pins or studs, and is impressed 
with figures or other signs on its face, over which a finger is caused to 
move to show the distance travelled.— Not proceeded with, 





Class 3.—FABRICS. 

Including Mi 'y and Mechanical Operations connected with 
Preparing, Manufacturing, Dycing, Printing, and Dressing 
Fabrics, &c. 

5. Exvce, Manchester, “‘ Loom temples.”—Dated 1st January, 1870. 

TLis consists in making one or both ends of such spiked rollers with 
cams or projections, consequently as the rollers are carried round by the 
fabric in the loom the cams or projections cause the spiked ruller at such 
selvage to move endwise in opposite ~~ thereby distending the 
fabric and relieving the strain on the reed 
7. H. TURNER, Leicester, = Weaving terry fabrics.” —Dated lst January, 1870. 

This consists in having two sheds w:th the india-rubber standing inter- 
mediately uf them, and using one shuttle thread with a rising and falling 
binding thread, which ment vpens the depth of both sheds, so 
that as soon as the shuttle has passed through the shed the shed changes, 
which gives it a double pod pap oe md tame, thus enabling the shuttle to work 
much more quic -4- tar less number of threads are together at the 
opening of the sheds, hence they do not clog together as in the methud 
heretofore employed, and less breakage of threads will occur and a better 
face is obtained on each side of the fabric produced.—Not proceeded with. 
13. E. Know es, and J. Hantvey, Gomersal, ‘‘ Looms.”—Dated 3rd January 

1870. 





This ists in th lication to the back of the series of boxes ef a 
notch se or ectehed bracket, and to the box frame is hinged a bell- 
crank lever, one arm having a finger to take into any of the notches in the 
bracket when placed in suitable position, and the other arm is formed so 
as to be acted upon by a lever on a bracket fixed to the loom and 
frame, and placed in or out of position for action by means of a combina- 
tion of levers and rods in connection with, and operated by, Jacquards, 

peg-lags, or other usual indicating apparatus. 


14. J. Surru, Preston, “ Mule sickles and wires.” —Dated 8rd January, 1870. 

This consists in attaching two or more wires, or other flat or irregular 
surfaces, to the under faller or sickle, such wires being placed at any con- 
venient angle with each other, thus adding one or more wires to the one 
already in use, and dividing the pressure or strain (formerly at one point 
or wire) into two or more parts. 

27. J. Gorpoy, Sein, “ Yarns. Fragen 4th January, 1870. 

This consists in so ep the machinery by which the fibres aro 
spun that the sub process of winding from reels or 
bobbins is my me as voll a as the > machinery at present used for wind: 
The spinning frame or machine is provided with means for forming 
yarns into cops or pirns as it comes from the flyers.—Not proceeded with. 


$757. R.H. Kay and T. Ricuarpson, “ Manufacture of crape.”—Dated 29th 
mber, 1869. 
The inventor employs a fine description of cotton yarn specially pa tn 


for the purpose, the said yarn being the same as or of a 
Fin pte ne ap Ae yn dee “ cotton crape yarn. 
y 








derma ad a ee A - yes f the weft: but this may 
tissue, the being emplo. or wi may 
be varied as elaee of found it ble, a, ple, the 
consist of o1 


dito a 
cotton crape yarn and ordinary silk yarn, the ordinary silk 
cnaplaped tee the weft; or the said weft may consist of both the anid 
cotton crape yarn and ordinary silk yarn, silk yarn being emplo “pyt ys 
warp ; or the two said descriptions of yarn may be employed in both the 
warp and the weft of the tissue. 
3765. W. J. M. and T. Heriiwet, Indsey Mills, “‘ Bobbins.”—Dated 30th 
ts in making the bushes of bobbins of buffalo, bison, or other 


euitahio Lites erates, o of Sete or Cae ee omaaaes. In 
these bushes they cut, punch, roll, 





Z 








or other substance, and glue these rings or bushes into the ends of the 
bobbin ; these are afterwards bored or rimered out to make them 
fit accurately on oagindion. 


we 


—— 
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£772. E. B. Biaerow, Boston, U.S., “ Loom harness mechanism.”—Dated 30th 
December, 1869. 

A series of heddle levers, corresponding in number with the leaves of 
the heddles, are placed in a horizontal position below the latter, and 
oscillate on a central axis. Theirinner ends are severally connected with 
the lower edges of the leaves of heddles by rods, and their outer ends to 
the upper edges of the leaves of the heddles by rods and cords passing 
over grooved guide pulleys as usual, to change their direction of motion. 
Instead of the cords, chains or bands of steel or other metal or wires, 
twisted together or otherwise, may be substituted. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 


3749. P. Prence, Wexford, “‘ Horse gearing.”—Dated 27th December, 1869. 

On the lower end of an upright shaft is keyed a double arm or carrier, 
at the ends of which studs are fastened on which intermediate wheels 
freely revolve and geur into a toothed ring of suitable diameter ; this ring 
has lugs cast on it to secure it to stone, wood, or other material. A 
pinion, which has cast on it a barrel, is bored to fit the upright shaft, 
and is fitted on it in such a manner that it gears into the intermediate 
wheels ; on the aforesaid barrel is fixed a bevel wheel which gives motion 
to a bevel pinion fixed on the end of # line shaft which is to communicate 
motion from the horse gear to a thrashing or other machine. 


Class 5.-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3742. H. J. and J. W. GirnpLestone, Norfolk-street, ‘‘ Dry closets, dc.”— 
24th December, 1869. 

This consists partly of a bottomless reservoir containing the disinfect- 
ing, deodorising, or absorbent substances, all such substances being 
hereafter referred to as ‘“‘earth.” The reservoir is usually provided with 
two trunnions or pivots, one of which is usually placed above the middle 
and towards the back of each of the sides of the reservoir. The reservoir 
is usually freely suspended by means of these trunnions in bearings 
situated at a convenient height in framework of the closet or urinal. 
3764. I. N. Maynarp, Crumlin, “ Piers.”—Dated 30th December, 1869. 

This consists mainly in the employment for the above purpose of screw 
or other piles, over which are fitted loose sleeves or tubes, which both act 
as guides and lateral supports to the piles, and also afford rigidity to the 
structure by being connected before immersion to the sleeves or tubes of 
the contiguous piles by means of lateral stays or bracings; such piers or 
supports may be variously constructed according to circumstances. 

3782. T. F. France, Wigan, “‘ Baths and water-closets.”—Dated 31st Decem- 
ber, 1-69. 

This consists mainly in casting or otherwise forming round the top edge 
of the bath or closet a trough, gutter, or channel, the outer edge of which 
is somewhat higher than the inner edge thereof or of the bath or closet 
itself ; and in providing such trough, gutter, or channel with a waste pipe 
in connection with the ordinary discharge pipe of the bath or closet, so 
that any water which may escape over the top edge of the bath or closet 
may be caught in the trough, gutter, or channel, and carried off by means 
of the waste pipe before mentioned in connection with the ordinary dis- 
charge pipe of the bath or closet, or the water escaped into the trough, 
gutter, or channel, may be carried off by the waste pipe before men- 
tioned into another course. 

- G. Ricnarpson, Manchester, ‘‘ Supplying water to baths.”—Dated 1st 
January, 1870. 

This consists in having a pipe into the ordinary boi'er or copper sup- 
plied with water from a higher level than the place where the hot 
water is required, and having another pipe from the boiler or copper to 
such last mentioned place; the boiler or copper to be filled with water, 
and the lid to be fastened down when the water is heated, the water from 
the higher level to be then turned on. When the hot water is thus 
removed the lid to be unfastened or a ventilator in the lid to be opened.— 
Not proceeded with. 

9. C. DBake, New Kent-road, ‘‘ Concrete buildings.”—Dated lst January, 
1870. 

The inventor employs tubular uprights formed in length which can be 
screwed or secured together end to end. Each upright is thus in two 
heights, and the lower portion may be unscrewed and reattached on top 
of the former top portion, thus allowing of a continuous moving upwards 
of the apparatus without having at any time to entirely disconnect it 
from the wall. The tubular uprights have holes or passages formed 
through them at intervais to receive the wall gauges, which are to tie 
together the upright on one side of a wall with the upright on the oppo- 
site side of the wall; the tubular uprights have also other holes formed 
through them at right angles to the before-mentioned holes, through 
which bolts may be passed to fix the flanges, which are formed on the 
flat plates to the uprights, or the wall gauges themselves might pass 
through the flat plates and hold them to the tubular uprights. 





Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
3750. W. Apams, Birmingham, “ Breech-loaders.”—Dated 27th December, 

1869. 

In order to form the joint upon which barrels turn, the inventor makes 
the body of the gun about double the length of that of the ordinary drop- 
down gun, and the fore end of the body he makes of a fork shape, a 
knuckle on the under sides of the barrels engaging within the said Ny 
and forming, when a screw pin is passed through the said fork and 
knuckle, the joint on which the barrels turn.—WNot proceeded with. 

3753. C. Gordon, Gosiell-road, ‘* Breech-loaders.”—Dated 28th December, 
1869. 

A cylindrical bolt is placed in the interior of the rear end of the breech 
block (which is chamfered for that purpose), the rear end of such bolt 
being allowed when in its normal position to project beyond the rear 
face of it. 

3763. W. Ricnarns, Birmingham, ‘* Breech-loaders.”—Dated 29th Decenber, 
S69. 

The inventor employs, in order to actuate the breech block, an arm 
turning on an axis in front of the trigger guard, and on the same axis he 
mounts the hammer, and so far the gun is similar to that described in a 
provisional specification, filed the 13th August, 1869 (No. 2427): but in 
place of forming the hand lever in one piece with the arm which works 
the block, as is there described, the inventor uses a separate hand lever 
turning on « centre immediately behind the axis of the arm and hammer. 

Not proceeded wish. 

3774. J. Stanron, Wolverhampton, ‘* Safety gun lock.”—Dated 30th Decem- 
ber, 1869. 

The mainspring being made as heretofore, the inventor alters the 
tumbler and lengthens it at the end below the bends, and makes this 
lengthened end into a curved shape or form, in such length or proportion 
as to cause it to touch or bear against the hook or claw end of the main- 
spring. He constructs a roller and places it in position so to cause it to 
bear against the side of the curved end of the tumbler ; the object of this 
roller is to facilitate the motion in the rebounding action of the cock or 
hammer after firing the cap or striking the nipple or any other appliance 
to produce ignition of the charge. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Or ts, Musical Instru- 
ments, Lamps, Manufacture of Dress, d&c. : 
$737. E. R. Stimwert, Dayton, U.S., “Heating water.” — Dated 24th 
December, 1869. 

This consists in introducing into a suitable chest the water to be heated 
and purified, and also the steam for heatingand purifying the same insuch 
manner that the steam is directed through and across a thin inflowing 
sheet of the water, and the latter is thereby dashed into a fine spray, in 
which condition the water will be readily heated. It also consists in 
causing the water (after it has been submitted to the action of steam as 
above stated) to flow into a thin sheet, over a series of plain or corru- 
| ap metallic shelves, arranged so as to present a large amount of sur- 

‘ace within a comparatively small space, between which shelves steam is 
admitted at one or more apertures, and is conducted in an opposite direc- 
tion to the current of water, thus imparting to the water an addi- 
tional amount of heat, and causing it to deposit large quantities of its 
crystallisable matter upon the shelves. 

3739. F. F. Benvenuti, Swansea, “ Feeding inkstands.” — Dated 24th 
December, 1369. 

This inkstand is formed with a lower chamber, reservoir, or container, 
for the ink or colour to be used ; a little above the level of the upper 
orifice of the dipping cup this container is separated from the upper por- 
tion of the inkstand by a horizontal partition, having a very small holein 
its centre ; at or near the bottom of this container is a hole or tube, 
through the side thereof, connecting the dipping cup therewith ; and at 
or near the top of the said container, and opposite and a little higher than 
the top of the dipping cup, isan air valve or hole and cork. 

3740. 8. ro Nottingham, “Shirts and petticoats.”—Dated 24th Decem- 





The inventor employs cork or leather, compressed or otherwise, in lieu 
of steel, iron, or other substances ; and in or produ these 
articles he places a layer or layers of cork or leather between two sub- 





stances composing the articles he manufactures, whether of silk, cotton, 

woollen, or other convenient material. 

3743. C. Drake, Hammersmith-road, “Portable cooking stove.”— Dated 
24th December, 1869. 

This stove is constructed with a doubler folding gridiron, with or 
without handles to drop in at the top between two troughs or fire-places 
for charcoal or other smokeless fuel. On each side is a drawer, drawing 
out in front or behind with a handle of handles. “Under this drawer is a 
tin or other draw-out dripping pan or trough.—Not proceeded with. 

3751. L. SCHALLEIpNER, Paris, “‘ Slamping wax candles.”—Dated 28th 
December, 1869. 

The inventor inte s between the boiler and the stamp a regulator 
of the pressure of the steam. He then obtains a constant pressure 
in this regulator, and thenceforth a constant temperature, which heregu- 
lates as required. He could also heat the stamp by passing through it 
hot water at a constant temperature, and by opening more or less the 
cock by which this water would be let out of the stamp he would ob- 
tain a more or less elevated and regular temperature. He might even heat 
the stamp by a small gas burner or a spiritlamp. Another peculiarity of 
this machine is that the stamp only presses softly on the candle, without 
shock or concussion, and, whatever the size of the candles to be stamped, 
only just comes down to contact with the candle ; therefore its height is 
regulated according to the thickness of the candles to be stamped. 

3773. T. Wurrsy, Maldon-road, “ Bedsteads.”—Dated 30th December, 1869. 

The inventor makes them up of springs of steel, hardened and tem- 
pered. Each spring is composed of a strip of flat steel, which may 
either be formed with transverse corrugations, or may have a loop or 
bend formed in it at one or more points in its length. The spring at each 
end has a slot or hole formed through it, by which it may be connected 
to the frame of the bedstead, or seat, or cushion.— Not proceeded with. 

2. G. Goo_p, Handsworth, “ Spoons.” —Dated 1st January, 1870. 

This consists in constructing spoons. According to the invention, he 
makes a plate of metal, by preference of the same metal as the spoon, 
and of about the size of one half the bowl of the spoon. The said plate 
has such a general figure that it is capable of dividing the top of the 
bowl of the spoon longitudinally. The dividing edge of the plate may be 
made of an ornamental figure.—Not proceeded with. 

1l. F. J. DueGan, Bristol, “‘ Portable stoves, &e.”—Dated 3rd January, 
1870. 

A metal reservoir or metal is. provided for the oil or other material em- 
ployed as a source of heat and light. To the upper part of the reservoir 
or vesse! is fixed a rim or band of perforated metal, and which forms the 
base of the stove. A metal plate, which is slightly higher in the centre 
than at the ends, and, having a small dome in the middle, is placed so as 
to rest upon the perforated rim or band, so asto reach from side to side 
thereof. A slot is formed in the dome, through which the flame passes, 
and also through which the air for the support of the flame is drawn into 
the lamp. The wick is supported in the ordinary way, and is actuated 
by a wick winder. 

15. T. C. Otney, Manchester, ‘Gas stoves.”— Dated 3rd January, 1870. 

This consists in the novel employment and use of one, two, or more 
layers or sheets of wire, gauze, perforated fire-clay, or other suitable per- 
forated material, placed one above another, at or near the bottom in the 
flue or tube of the stove, and above the ordinary gas jets, so that as the 
gas passes through the series of layers or plates, and a light is applied 
above the layers, « flame is first produced or formed on the top layer or 
portion, which may be made of platinum, wire gauze, or other suitable 
material (so as to resist oxidation), which gradually becomes red hot, and 
is maintained at a red or incandescent heat, so that a chemical action 
takes place which causes perfect combustion to ensue.—Not proceeded 
with, 


25. E. C. Marie, 
January, 1870. 
The apparatus consists of a frame, on which a square shaft is mounted, 
moved by a lever and handle, arranged for this purpose on a horizontal 
plane, the handle serving to give the necessary backward and forward 
motion to the shaft, which is mounted on the two uprights of the frame, 
by aid of two movable cushions, admitting of removing the shaft when 
desired, and also of adjusting it and giving it the requisite play. 
26. T. Grirrix, Junior Carlton Club, “* Jewellery attachmer.ts.” — Dated 4th 
January, 1870. 

This consists in taking a rod or wire of gold, silver, or other suitable 
metal or material, and twisting the same around a cylindrical, a conical, 
an oval, a square, or other shaped core, and thus producing an open screw 
coil, or a twisted thread, a hook split ring, or other means of connection, 
being provided and fastened thereto when necessary.—Not proceeded 
with. 


Poris, “Manufacturing bone buttons.’— Dated 4th 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

8745. C. F. Ciacs, Saarbrucken, Prussia, *‘ Fluoride of potassium, c&c.”— 

Dated 27th December, 1869. 

This consists in the decomposition of sulphide of potassium and sodium 
by means of precipitated silico-fluorides of potassium and sodium, whereby 
fluorides of these alkalies are formed and cilicic acid is separated, whilst 
sulphide of hydrogen is set free in the gaseous form. From the fluorides 
thus formed hydrate of potash and soda, and carbonate of potash and soda, 
are manufactured by treating such fluorides in the well-known manner 
with caustic lime or carbonate of lime. 

3785. F. J. Botton, Belgrave-road, “* Treating fermented liquids.”—Dated 

Slat December, 1869. 

This consists in subjecting such fermented liquors to a process of dis- 
tillation either in vacuv or in what is known as a coffee still, or otherwise, 
in such a manner as that the more volatile portions of the distillation 
shall first be collected, and that the intermediate or aqueous portion 
shall be separated therefrom, and that. the final together wit! the 
residual or non-volatile portions shall be separately collected.—N.i pro- 
ceeded with. 

3756. A. Upwarp, J. BANNEnR, and T. P. Dave, Goswell-road, ‘> lanu- 

Jacture of gas.”—Dated 28th December, 1869. 

The inventors use coal, or other solid gas-making material, in « ‘nely 
powdered state, and they cause it to be carried by a current of gas toa 
highly-heated pipe or retort, where the coal or other material yielis up 
the gas, and the coke which remains is collected ina suitable chxniber. 
A portion of the gas is drawn off to be purified for use, whilst a further 
portion is taken to form the current requisite to carry the powdered coal 
or material through the heated pipe or retort. Liquid gas-making mate- 
rials may be similarly employed. 
3761. B. G. HerrMann, Swansea, 

December, 1869. 

This consists in causing molten regulus to run or to be conveyed into a 
vessel, which he calls a separator, and into which vessel or separator he 
runs or conveys, simultaneously with, or before, or subsequent to the 
introduction of the melted regulus, a molten metal capable of forming 
an alloy with the gold, and thus causing it to be separated from the 
regulus. Thus, for example, if the regulus be a copper regulus, then the 
inventor prefers to employ copper, and he causes the fluid inetal and 
regulus to be well agitated, either by means of an agitator, or by the 
immersion therein of « piece of fresh wood, or by. blowing through the 
mixture either atmospheric air or other gas, steam, or mixtures of the 
same, such being, by preference, at an clevated temperature. After 
agitation and subsidence, the auriferous alloy is to be tapped, or run out 
of, or removed from the separator ; and should the residual regulus still 
contain gold, a fresh portion of molten metal may be run or conveyed 
into the separator, and the deaurification process be repeated. 

3769. W. Hevea and R. Hasenciever, Holberg, Prussia, ‘‘ Roasting 

pyrites.”. - Dated 30th December, 1869. 

This consists in roasting the ores at the surface of the angle which 
they form if they are stored in heapsin the open air, and effecting the 
renewal of the surfaces and the sage of the ore through the said fur- 
nace by taking away the ore at the bottom of the same, so as to cause a 
sliding movement of the ore in the furnace. 

3775. J. M. J. C. Du Lin and J. M. v’Atnves, Paris, “ Producing cast 

ivon.”—Dated 39th December, 1869. 

This consists in the employment of resin or of resinous products in 
conjunction with bituminous or other coal, which, after having been 
jntimately mixed, is subjected to a coking process. 

3776. H. Spencer and L. K. Taytor, Philadelphia, “Iron and steel.”— 

Dated 30th December, 1869. 

This consists in converting iron ore directly into steel or into refined 

cast iron at one operation and in one chamber of a furnace. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 

8778. A. Matiniessen, Carlton-hill, “‘ Insulating substance.”—Dated 31st 
December, 1869. 
is ists in the appli of a mineral, or substance known as 

“ ozokerite” or “‘earth wax,” found in Galicia and elsewhere, as an in- 

sulating coating for electric telegraph conducting wires, and for electric 

telegraph apparatus and insulators. 

3780. L. Bastet, New York, U.S., “‘ Blectro-magnetic engines.”—Dated 31st 


, 1869. 
This consists in arranging electro-magnets in a circle in combination 


“Separating metals.”—Dated 29th 


+4 














with a series of armatures, the number of armatures in the circle being 

greater than the number of magnets, so that the circuit is broken 

and closed from one magnet to the next in the circle.—Not proceeded 

with. 

17. H. M. Patne, New York, U.S., “‘ Electro-magnets.”—Dated 38rd January 
1870. 


This consists in an electro-magnet, the legs of which are made up of 
flat plates of sector-like form. The current wire is wound around the 
one leg, commencing at a narrow portion of its structure, and is con- 
tinued to the required distance up or along the legs towards the broadest 
end, when it is passed in continuation to the broader portion of the ad- 
jacent leg, and is wound in a reverse direction around such second leg 
towards the narrower end thereof, so as to complete the circuit. 


Class 10.—MISCELLANEOUS. 


Including all patents not found under the preceding heads, 
3679. L. H. Fontaine, Paris, ‘ Typographical printing.”"—Dated 20th 
December, 1269. 

This consists in a mode of and apparatus for composing and printing 
for typographic purposes by means of .an arrangement of apparatus 
similar in many respects to the disc printing telegraph apparatus. A re- 
volving disc and also a dial bearing characters, symbols, or letters are 
used. The printing is effected by types impressed on a continuous band 
or strip of paper. It is preferred to use prepared ‘‘ autographic” or 
transfer paper and transfer ink, and as the motive agent electricity is 
preferably employed. 

3680. F. ELLERSHAUSEN and T. WEHLE, New York, “ Utilising forceof 
waves.” —Dated 20th December, 1869. 

This consists in causing the waves of the ocean, orother large body of 
water, by their force, momentum, or vis viva, in entering an open cham- 
ber, firstly, to propel a body of air contained in such chamber through one 
or more orifices, and either to act by its impulse directly upon a suitable 
prime mover, such as a turbine, or upon a body of water, so as to propel 
the same, or to pass into a closed chamber or air-vessel, where it is accu- 
mulated under pressure, to act as motive power in any desired manner. 

~Not procceded with. 
2686. J. H. RicHarpson, Poultry, ** Ega boxes.” —Dated 20th December, 1869. 

This consists of the construction of an outer case or frame of wood, but 
in bars, so that the sides of the case have interstices parallel with the bars 
of wood, and of about equal extent. When the box or case is packed 
these interstices are filled by the wood of the four sides of trays fitted 
into the inside of the box or case. These trays consist of four sides of 
wood intu which are fitted frames of pasteboard, paper pulp, or other 
material, stamped out or moulded in such shape ds to leave at regular 
distances circular openings a little larger than the diameter of an egg.- 
Not proceeded with. 

3690. W. GaLLoway, Francis-street, “* Pipe couplings.”—Dated 20th Decem- 
ber, 1869. 

The inventor employs certain combinations of bayonet and union joints 
for pipes, couplings, and stoppers. One modification applied as a joint 
or coupling consists of external and internal screwed pieces, the internal 
screwed piece forming the socket for the reception of one end of one of the 
two parts to be jointed or coupled together, whilst the external screw is 
formed on or carried by the end of the corresponding part to be jointed or 
coupled. The socket or internal screwed part above referred to remains 
always screwed on to or is in connection with the external screwed part, 
and is combined with a bayonet joint or other convenient locking 
arrangement, whereby the end of one of the pipes or parts to be coupled 
can be readily inserted into the socket, and by a slight turn either of the 
pipe or the loose lugs on the same, or of the internal screwed piece, the 
said pipe is locked in its socket, and the joint is then tightened up by an 
additional slight turn of the pipe und internal screwed piece together, 
or of the internal screwed piece alone in some cases, or of the internal 
screwed piece together with the loose lugs. 
$692. H. M. Marspen, Sheffield, ‘* Sheep shears.”— Dated 21st December, 1869 

This consists in an improved arrangement of the mould by the intro- 
duction of a loose projecting part, in such part of the mould as may be 
required, capable of being removed without disturbing the other parts of 
the mould. 

3691. G. C. Fraser, Bronley-by-Bow, “ Disinfecting clothes.”—Dated 20th 
December, 1869. 

The object of this invention is to disinfect or dry clothes, beiding, or 
other articles in a close chamber in which heated air is caused to pass. 
The articles are arranged upon trays or racks in a vehicle which can be 
pushed into the chamber. The air is impregnated with sulphur or other 
agent, or not, as desired. The air after passing through the clothes is led 
through a fire before going to the shaft or chimney. The apparatus con- 
sists of a close chamber made in such a manner that a vehicle containing 
the urticles to be operated upon can be pushed in, and the chamber closed 
or shut up. The articles are placed preferably in trays or racks to 
separate one layer from another, and the heated air which passes over or 
from the hot plate enters through the bottom layer and then up through 
the series to an outlet provided at the top; it then passes down a flue 
formed in the chamber, and enters the fire where the poisonous vapours 
with which the air is charged become consumed. 

3708. G. Futter, G. Spencer, and E. Martiy, Horsleydown, ‘‘ Feeding 
bottles.” —Dated 22nd December, 1869. 

This consists in making feeding bottles of an oblate spheroidal form 
having one of the poles of the spheriod drawn out, and so made as to con- 
veniently carry or huld the tubing of india-rubber or similar substance 
which is commonly in use ; or in some cases the shield and mouthpiece, or 
the mouthpiece alone, may be attached directly on to the hole so drawn 
out, and so as to render it somewhat like the human breast, and make it 
more convenient to carry on the person.—Not proceeded with. 

8709. J. Asupury, Balsall Heath, “* Screw wrenches.” —Dated 22nd December 
1869. 

The inventor uses a fixed screw at the back edge of the bar of the 
wrench or spanner, and a screw-box or wrench-nut working thereon for 
actuating the movable jaw of the wrench or spanner. The fixed jaw of 
the wrench at the top of the bar projects beyond the back edge of the bar, 
and forms a bearing for the upper end of the fixed screw. The bottom 
end of the fixed screw is turned at right angles, and the said turned part 
is provided with a lip, which lip takes into a cross slot in the back edge 
of the bar. The screw is hereby prevented from rotating. The lip part 
described of the screw is fixed in its recess by means of a collar or band 
passed from the handle end of the bar and made to cover the lip part 
and the junction of the screw with the bar. 

3710. W. B. Wittiamson, Worcester, “ Trunk fastenings.”—Dated 22nd De- 
cember, 1869. 

In the inside of the lid, and near that edge which shuts down upon the 
lock, the inventor places a sliding bolt, the bolt being flat, and working 
in a flat case. One end of the fiat bolt is turned or doubled, so that in the 
act of sliding the said bolt both ends lock or unlock at the same time. 
A projection on the bolt protrudes through aslot in the front of the lid at 
that part covered by the staple plate of the lock when the lid is closed. 
83714. J. Raz and J. Wricut, Copthall-court, ‘‘ Supplying towns with sea 

water.”—Dated 23rd December, 1869. 

The inventors propose to make use of barges made of galvanised iron 
or iron lined with wood, or zine, or lead, or india-rubber, fitted with 
proper sea water cocks and sluice valves if necessary; these barges are 
taken out to sea where pure salt water can be obtained, and being filled 
are towed back by steamers or other means to proper landing stations.— 
Not proceeded with. 

8718. C. H. Rorcnner and W. H. Norrucott, Mark-lane, “ Disintegrating 
wood,” — Dated 23rd December, 1869. : 

Trees, or parts of trees, are subjected to severe percussion produced by 
the blows of heavy steam or other hammers acting with considerable 
force, whereby the grain of the wood is well shattered and the fibres are 
forcibly torn apart. For long trees they use machines with self-acting 
feeders, by which the wood is carried gradually under the hammers. 
2726. W. Summer and E. H. Watprenstrom, “ Boring copper.”—Dated 

24th December, 1869. 

This consists in boring a hole through the ingot or casting for making 
the cylinder roller or tube by means of a crown boring tool or annular 
drill, whereby the requisite hole is made, and a solid bar of nearly the 
size ot the interior of the drill is obtained, whereas in the sueoen ede 
of drilling or boring only cuttings or borings are produced. This cut 
out by the annular drill may afterwards be manufactured into cylinders, 
rollers, tubes, rods, wire, or other articles, or it may be used as an ingot 
for recasting or making alloys. 

3727. W. Summer and E. H. Wacpenstrom, Manchester, ‘‘ Manufacture oy 
copper cylinders.” —Dated 24th December, 1869. 

This consists, First, in casing the ingots for making cylinders, rollers, 
and tubes in a solid cast iron or other metal mould, instead of making 
the mould in two or more parts, as usual. The Second improvement 
consists in manufacturing copper cylinders, rollers, and tubes without 
either forging or hot rolling. 

3736. 8. P. M. TaskER, Philadelphia, U.S., “‘ Metal tubing.”—Dated 24th 
December, 1869. 

The inventor places one or more pairs of rolls at right angles to and in 
advance of each pair first mentioned, whereby the pins are pressed down 
and the tubes are made of form. 

3747. F. W. Wess, Bolton, “Rolling and crushing mills.”.—Dated 27th 
December, 1869. 
This consists, First, in an imp d arrang t of the parts forming 
and ps, for boilers and other pur- 
improved mode of communicating motion to 
hich requires to be reversed, and communi- 
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cating motion to mills for crushing sugar cane and other vegetable sub- 
stances, and other mills in which a slow rotary motion is required. 

$752. G. Spencer, Cannon-street, “ Preserving substances.”—Dated 28th 
« December, 1869. 

This consists, First, in the construction and conformation of improved 
silos or air-tight vessels, for the holding and preserving of grain, and also 
in improvements in the conformation and construction of certain air-tight 
silus, or air-tight vessels of metal, or other materials for the stowing, 


| 


| branches of trade 


yes ng, and preserving of animal or vegetable substances which are liable | 
de: 


compose on shipboard or transportation by land; also in the con- 
formation and ical arrang it in such vessels, and their attach- 
ments ; also in the construction and arrangement of certain machines, 
furnaces, dnd other apparatus, and their attachments for the deoxygenising 
of atmospheric air and producing of nitrogen therefrom, adapted to each 
of the purposes herein described, so as to shorten the time, and more 
effectually carry out the objects herein specified, as well as to more 


7. 








effectually control the deoxygenising of the atmosphere, and also in | 


refrigerating the air when deprived of its oxygen. 


3758. W. Stynock and P. Powatasr, Bow, “‘ Crushing oves..—Dated 29th 
This consists in connecting each of the stamp heads (which are of the | nental demand is usually important in its extent ; but now of 
inder, and adapting it with its piston for , P c : t 1 ] e 

| —France, Germany, and Spain—is quite hopeless. Fencing wire, 


December, 1869. 


ordinary kind) with a steam cyl 

the stamp head lifter, so that any suitable length of stroke can be 

obtained, and any amount of percussive action employed in rapid suc- 

cession, according to the amount of motive power which is applied.— Not 

proceeded with. 

3759. J. GLepHILL, Newcastle-upon-Tyne, “ Cutting coal.”—Dated 29th De- 
cember, 1869. 

The inventor employs a frame mounted on wheels adapted to run upon 
rails. At one end of the frame, and towards its outer side, and that at a 
distance from the coal or mineral to be cut, horizontal cylinder is fixed ; 
it is inclined towards the centre line of the frame. Within the cylinder 
is a piston actuated by air or other fluid pressure, and giving motion by 
a piston rod and connecting rod to a cranked axis mounted vertically. 
3762. J. Ginson, Albany, U.S., “ Tilting vessels.”— Dated 29th December, 1869. 

This consists in the use of a swinging basket for holding the vessel or 
utensil in combination with a stand to support the basket, which is made 
either perforated or close to provide for drip, and is constructed with 
cither one or two side arms or slings to connect it with the stand. The 
pivot or pivots that provide for the tilting of the vessel are independent 
of the vessel o2 utensil proper. 


* 3768. R. Dennam, Bermondsey, “‘ Washing potatoes.”--Dated 30th December, | c 8 v . 
| about Elberfield and Barwed ; and in Bohemia vast quantities of 


1869. 


BIRMINGHAM AT WORK. 
(From our own Correspondent.) 

THE outbreak of the continental war has for the moment com- 
pletely paralysed industrial operations here, but now that the 
first shock of surprise is over people are beginning to ask what 
be mainly affected by the struggle. Of 
course more or less a permanent blow will be given to industrial 
enterprise generally, but there are some departments of manufac- 
ture in which the shock will be intensely felt. Fancy goods of 
various descriptions will largely suffer. In this category jewellery 
is conspicuous. The continental demand for what is known as 
“Birmingham jewellery” is considerable, and electro-plated 
articles are largely sent to France and Germany. Pins and steel 
pens also are in fair request for those markets in prosperous 
seasons. Thy japanned-goods trade will largely suffer by the war. 
In baths, toilet ware, coal vases, trays and waiters, the conti- 


course the prospect of demand with three of the principal markets, 


| hurdles, and garden ornaments will greatly suffer in demand, the 


continental markets being among the best customers to these 
branches of industry. Stamped keys are almost exclusively made 
for France and Belgium for exportation in an unfinished state, and 


| the German trade for currycombs of a heavy build has for some 


A circular tub or vessel is mounted horizontally by its ends on axes or | 


pivots, working in bearings at the top of suitable standards. 
aforesaid tub or vessel, and around the inside, or to the centre thereof, or 
both, the inventor fixes to the ends of the said tub or vessel, and to the 
inside thereof, a brush formed of bass or other suitable material, the 
diameter of the said brush being about one-third of the diameter of the 
inside of the tub or vessel. 

3771. J. R. WicHaM, Marlestown, Ireland, “Gas burners.”—Dated 30th 

December, 1869. . 

This consists in employing, in place of such cluster of jets for the com- 
bustion of gus in lighthouses, ¢nnular burners of about 3gin. external 
diameter, or approximating as near as may be to the size of the ordinary 
4in. and 3in. oil lamps used for the dioptric apparatus in lighthouses, 
such annular burners having small holes or slits through which the gas 
issues, on the principle ef ordinary Argand burners, and surrounding 
which annular burners, or reaching nearly down to the tops ofthe flames 
whereof cylinders or chimneys are arranged, in order to produce more 
perfect combustion. 

8777. W. H. Ricuarpson, Glasgow, “ Stamping glass measures.”— Dated 31st 
December, 1869. 

This consists, under one modification, in drilling or perforating one or 
more holes through the neck of the measure at or near the exact point to 
which the standard measure of the contained liquid reaches, into which 
hole or holes a piece of metal or other material having the standard stamp 
upon it may be fixed by solder or otherwise. This piece of metal or other 
material may be made of any form or dimensions suitable for receiving 
the impression of the standard stamp. 

3781. A. BrapsHaw, Accrington, “‘ Printing machines.”—Dated 31st Decem- 
ber, 1869. 

The two bearings of each roller are cennected to cyl'nders on rams or 
to rams in cylinders, with water-tight packing, the cylinders communi- 
cating by pipes to a water or other liquid chamber or accumulator con- 
nected with one or more force pumps ; and the accumulator is provided 
with regulating valves between it and the cylinders, and also with a safety 
valve. The force pumps are similar to those used for hydraulic presses ; 
and when they force water or other liquid in the accumulator, and 
through the regulating valves into the cylinders, the rollers are pressed 
against the central cylinder with a force corresponding with the pressure 
of the liquid and the diameters of the rams. 

3783. C. A. CALVERT, Manchester, “* Admission mony register.”—Dated 31st 
December, 1869. 

This consists in a novel employment and use of a glass tube or cham- 
ber, which is supported by and swings — a hinge at the top, marked 
somewhat similar to a barometer tube, only with the numerals commenc- 
ing from top to bottom, in which the inventor places a number of checks 
or tickets. This tube or chamber is locked by an authorised person, so 
that the money taken has no access thereto, excepting to obtain checks 
therefrom in the proper manner by the mechanism.—Not proceeded with. 
3. S. Hotman, Lawrence Pountney-lane, “‘ Ilinging gas retort, d&e., lids.”— 

Dated 1st Jannary, 1870. 
This consists mainly in making and applying eccentric or deferential 
vins or bolts to cross bars and lugs used for the purpose of securing the 
lids or doors to the mouthpieces of gas retorts, particularly for securing 
Morton's patent self-acting lids, dated 24th February, 1864, No. 575. 








THE AMERICAN IRON TRADE. 


TaniFF legislation at Washington has led ironmasters to pay much 
attention to the iron trade of America, and a few facts upon the 
production of the furnaces and the mills and forges there will be 
read with interest. The report of the American Iron and Steel 
Association shows that the manufacture of pig iron in the United 
States during 1869 proceeded “‘ with increased vigour over a con- 
stantly widening field.” Several States that five years ago were 
compelled to purchase every pound of pig iron that they used, now 
produce many thousands of tons yearly. Prior to 1860, Indiana 
produced only about 1000 tons of charcoal pig iron annually. In 
that State seven large furnaces are now in operation, with a united 
capacity of 35,000 tons annually, and a capital of 725,000 dols. 
Illinois, which eighteen months ago turned out only a few hundred 
tons, has now six large stone coal furnaces running with a pro- 
ducing capacity of 60,000 tons yearly. Missouri gained five large 
stone coal furnaces in the past year, and can now produce 30 tons 
of pig iron per day, ‘‘ with means for greatly increasing the pro- 
duction should legislation be propritious.” In several Southern 
States, where, before the war, a few hundred tons only of iron 
were made in the forge fires, companies are being formed and 
capital raised for the purpose of utilising their beds of coal and 

ure rich ores. The Ao. product of pig iron of all kinds in the 

Inited States in 1869 was 1,916,641 tons, whilst in 1865 it was 
931,000 tons. It had therefore doubled itself in four years. 

The product of the rail rolling mills of America in 1869 reached 
a total of 593,586 tons (of 200 Ib.). The progress of this branch 
of manufacture during the past ten years is shown by the follow- 
ing table, the tons being of 3000 1b. 


Year. Tons. Year. Tons, Year. Tons. 
1860 e+ 205,088 .. 1864 .. 435,809 .. — oe _ 
1861 ee 189,818 .. 1865 .. 256,292 1868 506,714 
1862 of ~213,912 ., 1866 .. 430,778 1869 .. 593,586 
1863 «. 275,768 .. 1867 462,108 «2. — «. = 


Rolling mills, other than rails, turned out 642,420 tons, divided 
thus : Merchant, bar, and rod, 292,500; sheet iron, 36,320 ; plate, 
78,000 ; hoop iron, 17,200; nails and spikes, 146,400 ; and axles, 
&e., 72,000. . 

The cutest of steel during last year was 35,200 tons, of which 
nearly 12,000 tons were made by the Bessemer process. 

The imports of British iron into the United States during 1869 
(which represents nearly all the foreign iron entering into con- 
sumption there during that period) were as follows ;—Pig-iron, 
148,383 tons; bar, angle, bolt and rod, 62,807 ; rails of all sorts, 
336,500 ; hoops, sheets, and boiler plates, 37,243 5 castings, 21,076; 
and other wrought iron, 9555; making a total of 596,554 tons ; 
to which must be added 18,661 tons of steel. 





A STEAMER chartered b; Messrs. Siemens, fitted with telegraphic 
apparatus for the repair of submarine cables, ‘hag left sana ee 


repair the submarine cable of the Indo-E ‘Telégraph Com- 
pany, which has been broken in the Black Sea. ’ 


Within the | 








time been very considerable. Supposing industrial operations to 
be suspended in France and Germany—which is only reasonable— 
the button makers of Birmingham may derive some advantage 
from the enforced idleness of its two great rivals in that branch. 
In Paris alone there are nearly 7000 workpeople engaged in the 
button trade - metal, covered, and pearl—and as for bone, ivory, 
and wood buttons, they are largely made at Meru, Chaumont, Val- 
dampierre, Bearnais and other places about sixty miles northward 
from Paris. Here 2000 more are employed, and the sewn silk 
button trade at Apremont near Chantilly, employs 1000, more. In 
Germany there are numerous houses producing all the cheaper 





kinds of fancy buttons in the Rhenish provinces of Prussia, chiefly | 


cheap fancy glass buttonsare produced at Prague and adjacent towns. 
At Vienna the pearl button trade rivals that of Birmingham, and 
has extinguished its competition in certain descriptions. But the 
gun trade has the most to hope from the war, and the makers of 
all sorts of military ammunition are on the qui vire. Supposing 
even a supply to either of the belligerent powers to be prohibited, 
it is only reasonable to expect that powers at present neutral will 


declared, there is no doubt that if the workmen cease their agita- 
tions, and allow the masters to accept contracts, the iron trade of 
this country will improve at a rate only known during a period of 
war. 

The shale oil trade of Lanarkshire continues to look bright, and 
manufacturers are everywhere preparing for the coming season by 
increasing ‘heir powers of production and improving their processes 
of manufacture anc distillation. A large new company has 
recently taken about 500 acres of land at Cobbinshaw, near Edin- 
burgh, and has already laid the foundations of extensive paraffin 
works. The land is said to contain abundance of shale of very 
rich quality, giving forty gallons to the ton ; and Messrs. George 
Bennie and Co., the well-known oil engineers, have the contract 
in hand for the supply and erection of all the machinery and ap- 
paratus necessary for the manufacture and distillation of paraffin 
oil. The land lies contiguous to the Carstairs branch of the 
Caledonian Railway, from which there will be sidings into the 
works, 

Mr. Gale, the engineer of the Loch Katrine Waterworks, has 
just reported at the quarterly meeting of the water committee, 
that the quantity of water in Loch Katrine, Loch Vennachar, and 
Loch Drunkie, available for the purposes of the waterworks, was, 
on the 9th inst., sufficient to maintain the supply to the city of 
Glasgow, and then flow to the river Forth, for a period of 122 days. 
That the drought which has prevailed on the Continent, in 
England, and to some extent on the east coast of Scotland, has 
not extended to the west coast. The quantity of water supplied 
to the city and suburbs from the Loch Katrine Works during the 
last three months has averaged 24,600,000 gallons a day ; and from 
the Gorbals Works, 3,500,000 gallons—in all 28,100,000 gallons a 
day. The rebuilding of the rubble embankment of the Duchray 
aqueduct bridge is completed, and preparations are being made to 
rebuild the north end of aqueduct No. 1, at Culigarton, which 
will complete all the work of this kind which has now to be per- 
formed, Within the last three months two of the new 3éin. syphon 
pipes in the Endrick Valley, and one of the 48in. pipes in 
the Duchray have burst. The alarm recently put up at 
the Endrick has proved of much use, and similar in- 
struments are being made for the Blane and Duchray Valleys. 
Mr. Gale is at present preparing a report and estimates of the cost 


| of a new main from the reservoir at Megdock to the city, to meet 


| sented to the works committee. 


arm to the teeth, and prepare for the worst without a moment's | 


delay. It is indeed a fact that the demand for military fire-arms 
in Birmingham is already more active than reported a few weeks 
ago. In hand-made guns France and Belgium possess decided 
advantages over Birmingham in the price of labour. In Birming- 
ham a gunsmith is counted an inferior hand if in any of the 


skilled branches he cannot earn single handed 30s. per week. The | 
| obtain suggestions from different parties. Ex-Provost Blackie said 


average earnings of French gunsmiths are 15s. to 17s. per week, 
and at Liége the average earnings do not exceed 14s. per week. 
In Belgium, too, there is a more complete system of sub-division of 
labour than in Birmingham. 
mingham gunsmiths who visited Liége some time since reported 
on this point as follows :—‘‘ The gun maker deals only with two 
men, who stock, screw, finish, make off, and polish the gun. These 
men are held responsible for the work to a greater extent than 


A deputation of London and Bir- | 


with us, and should any fault be found the men are called upon | 


at their own cost to replace the defective part. The workmen re- 
ceive no pay until the guns have passed view. In case of rejection 


for fault in any one particular both workmen lose their pay. The | 
whole of the gun is made by hand labour ; no attempts having been | 
made to introduce machinery, even for the percussioning of the | 


lump.” Birmingham, with its woaderful machine power is now 
able to compete successfully with all rivals save one—the Govern- 
ment Factory at Entield. 

The rumour which prevailed early in the week that Russia was 
about to join the Prussian forces, produced some anxiety among 
the manufacturers of railway and engineering ironwork to whom 
Russia has for some time been the principal customer. At present, 
however, makers for this market are busily engaged, and have for 
the most part sufficient orders on hand to occupy them until the 
closing of the Baltic ports by the usual ice blockade. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—THE IRON TRADE GENERALLY : 
How likely to be affected by the war on the Continent— SHIPMENTS 
OF IRON—NEW SHALE OILWORKS AT COBBINSHAW— Mk. *GALE'S 
REPORT ON THE LOCH KATRINE WATERWORKS. 

THE Glasgow pig iron market is at present very depressed, and 

prices continue to decline. On Wednesday 51s. 6d. cash accepted. 

The outbreak of war on the Continent has had a very disastrous 
effect upon the Scotch pig iron trade so far. The warrant market 
has been in a state of intense excitement during the past week, 
and a serious fall in prices has taken place. Pig iron has come 
down about 6s. per ton since last report. Just as the brightest 
anticipations were being indulged in, and a most successful era 
seemed dawning on our iron manufacturers, the cloud of war has 
arisen to darken them. Prices had gone up steadily to a high 
figure, and now they are about 9s. back from what they were two 
weeks ago. The rate now—5ls. 6d. per ton on the average—is 
much lower than it has been for a long time ; and such a figure 
must be discouraging to the aspirations of our ironworkers and 
miners, who are at present negotiating for an advance of wages. 
The abolition of the Rhine and Elbe navigation dues by Prussia, 
and the reduction of transit dues on iron, which was announced 
recently, will now prove of no benefit in the meantime; and the 
exports are likely to be seriously interfered with, in consequence 
of the probable blockade of the German ports. The movements 
of the market are now almost entirely dependent upon the course 
of events abroad ; and there is naturally considerable anxiety in 
the trade to ascertain the probable effect of the war upon the 
future. 

If Britain can remain neutral, there is a likelihood that con- 
siderable, orders for the supply of ships or war material will come 
from both France and Prussia, and a trade something similar to 
that which was carried on during the war in America may be the 
result. 

The value of makers’ iron is at present very indefinite, and it 
is impossible to give reliable quotations ; it has not meanwhile 
fallen in the same proportion as warrants. 

The shipments of Scotch pig iron this week are again very small, 
being 6818 tons foreign and 1976 tons coastwise ; total, 8794; 
against 11,589 tons in the corresponding week of last year. 

The imports of Middlesbrough pig iron into Grangemouth are— 
total for the year up to I6th July, 35,125 tons ; against 23,188 
tons for same period of last year. This shows an increase in the 
imports of 11,937 tons. 

The malleable iron trade of Scotland has been for some months, 
and is yet, in an exceedingly prosperous condition, and will in all 
probability be still further pressed in all its branches for both raw 
and manufactured material. In all likelihood the shipbuilders 
will receive orders from both belligerents, and the demand for all 
descriptions of plates and angle will at least continue un- 
abated. The holiday season of Glasgow and the surrounding dis- 
tricts has caused & of busi for the last week in the 
manufacture of iron, but the blast furnaces in all districts con- 
tinue in full operation night and day from one year’s end to the 
other. When operations ceased at the commencement of the 
holidays, the threatening a of the relations of the conti- 
nental powers, a with the fact that a number of the 
English tives began to agitate for'an advance of wages, 
cntinedl's foolinig of insecurity; and both buyers and sellers preferred 
to wait, and see what course the trade wouldtake. Nowthat war is 








the continuously increased demand for water, and to improve the 
supply to the upper levels of the town, which will shortly be pre- 
The works at the lochs, the 
ee Works, and the piping throughout the city remain in good 
order. 

The Rivers Pollution Commission met in Glasgow on Monday 
under the presidency of the Lord Provost. Sir William Denison 
explained at some length the objects of thecommission, and stated 
that in the meantime they would propose a number of questions 
relative to the pollution of the Clyde and collateral matters, and 
return in a couple of months or so to receive answers thereto, and 


he had been driven to the conclusion that the true solution of the 
sewage difficulty was to be found in the principle that in nature 
there is no waste. The polluting matter, he believed, should be 
prevented from entering the river at all, and utilised. Major 
Graham was of opinion that the sewage should be applied to the 
land in its natural state, and the only difficulty in the way that he 
saw was the expense. It ought to be conducted to the west coast. 
In reference to the question of extracting the useful matter from 
sewage, Dr. Frankland stated that no experiments to that end had 
yet been successful, and chemists were not hopeful of any proper 
method being discovered. In reply to Mr. Smith, who expressed 
the opinion that Jand would not absorb all the deleterious elements 
of sewage, Dr. Frankland said that experiments recently made 
had shown porous soil to have an unlimited property of ab- 
sorbing organic matter from sewage and oxidising it. On 
Tuesday the commissioners inspected the river above and below 
the city, and intend to visit the mills in the city and neigh- 
bourhood. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—THE WAR NEWS—ENGINEERING— 
THE MIDDLESBROUGH CHAMBER OF COMMERCE. 


THERE was a full attendance on ‘Change at Middlesbrough on 
Tuesday, and all present showed their anxiety for continental 
news. It was known by telegrams that the Glasgow market had 
been weaker, but this did not at all depress the Cleveland market, 
which closed firm at last week’s quotations. All the ironstone 
miners are working steadily, the blast furnace men are kept fully 
employed, the puddlers, shinglers, and rollers are. working hard, 
and indeed every branch of the finished iron trade continues as 
brisk as possible. " 

The state of continental affairs will seriously affect the shipping 
of Middlesbrough. Large quantities of iron are continually being 
sent to the Prussian ports, but now the iron which should be sent 
there will have to be disposed of elsewhere. 

Engineering on Teesside is in a satisfactory condition. Blair 
and Co.’s men at Stockton, who, as noticed in our last report, 
struck for a single day, are now attending to their work in a com- 
mendable way. Messrs. Hopkins, Gilkes, and Co., of Middles- 
brough, have accepted a tender for the building of a large viaduct 
on the Dearness line, a new branch on the North-Eastern system. 
Founders are busy. 

The half-yearly report of the Middlesbrough Chamber of Com- 
merce has just been issued, From this document it appears there 
are no fewer than sixty-one blast furnaces in Middlesbrough, all 
of which are blowing. The make in this progressive district is 
really gigantic. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

* (From our own Correspondent.) 


On ‘CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: Little 
business : Much uneasiness as to the future—EFFect OF THE WAR 
UPON THIS DISTRICT: Prices—ITS PROBABLE FUTURE EFFECT 
DISCUSSED : How South Staffordshire will be influenced—PRESENT 
CONDITION OF THE DISTRICT— EXPORTS OF RAILWAY TRON--IRON- 
WORKERS’ AGITATION FOR AN INCREASE OF WAGES—CHANGES IN 
THE IRON TRADE—COAL AND STONE—ENGINEERS AND FOUNDERS 
—STAFFORDSHIREJOINT-STOCK BANK—HARDWARE AND GENERAL 
TRADES : T'he influence of thewar : Their present condition—THE 
BIRMINGHAM AND DARLASTON GUN TRADES : Strike of the opera- 
tives in the latter—ART EDUCATION IN THE DISTRICT—CLOSE OF 
THE INQUEST IN NORTH STAFFORDSHIRE. 


In Birmingham to-day (Thursday) and in Wolverhampton yes- 
terday, there was a moderate attend of asters upon 
Change. Very little business was done. Great anxiety is feltas 
to the future, and all who can by any means whatever do without 
purchasing just now, deferal! transactions. There is agreat deal of 
discussion as to the probable effect of the war upon the iron trade. 
Indeed, masters can do but little else than talk about the _matter 
when they meet on Change. As might be expected, there is much 
diversity of opinion in the matter. The difficulty of coming to a 
conclusion is great, for no one can foreshadow the course of events 
in such a conflict as has now unhappily began ; and as the one 
thing certain in war is uncertainty, an opinion arrived at to-day 
may be rendered false to-morrow. ene 1 

It is this general inability to see ahead which is now being felt 
acutely. There is one way in which the iron trade as a whole must 
be unfavourably influenced. The almost universal rupture of con- 
fidence, with the consequent fluctuations in the money market, 
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and the reluctance of pepe engaged in trading of all kinds to 
enter into business, will no doubt embarrass the iron trade to a 
greater or less extent. This is already seen - conspicuously in the 
Glasgow market, and, to some extent, in the North of England. 
This district, however, has not felt the blow so much as other 
localities. Prices have certainly not yet undergone any material 
> San but the uneasiness is the same here as everywhere 
elise 

War, and ageneral stoppage of the iron trade, do not necessarily 
go together. Some ironmasters, whilst they can hardly arrive at 
any conclusion at all, lean to the opinion that the present conflict 
may bring about an improved demand. Much iron of one kind or 
another is used in warlike operations, Then how will its manu- 
facture affect trade? Will there be asufficient demand during the 
port campaign to keep the foreign works engaged upon this 

ranch go as to send orders for miscellaneous kinds of iron to this 
country is one question? and another is, ‘* Will there, during the 
hostilities, be this inquiry for miscellaneous kinds of iron?” Men 
of much experience believe that trade generally will be so sus- 
pended as that this miscellaneous inquiry will fall off, and give the 
foreigners time to supply the requirements of the war. Prussia, 
it is believed, will take no more rails for some time ; and whether 
or not France will continue her demand for pig iron and an assort- 
ment of finished qualities is of course uncertain. 

The works here are steadily occupied ; but the heat has caused 
a little diminution in the number of days being run at the mills 
and forges. 

Sheets keep in slightly better demand, and merchant bars are 
still somewhat busy. Angle, T iron, girders, flats, and squares, 
are better; and the light descriptions of finished iron continue to 
be turned out freely. 

The few makers of rails in this district remain busy. 

The ironworkers have held another meeting to agitate for an 
increase of their wages. Nothing, however, was done at it ; so that 
the movement has not yet taken any definite form. 

The Anchor Ironworks, Smethwick, which have been carried on 
for ten or twelve yeurs by Mr. James Batson, have passed into the 
hands of Mr. Lewis, of Wolverhampton, Mr. Batson having retired 
from the iron trade. 

Coal is in less demand for household consumption, but the works 
are still good customers. Thea gillaceous ironstone of the district 
is in improving request. 

The engineering and general foundry establishments are fairly 
occupied. A leading firm, whose works are at West Bromwich, 
are engaged upon an order for 6000 tons of pipes for Bradford ; 
and other manufacturers in various parts of the disirict find no 
marked scarcity of orders. 

The Staffordshire Juint Stock Bank, a firm composed of iron- 
masters, and whose customers are chiefly ironmasters and coal pro- 
prietors of the Black Coun'ry, announce that during the ha'f year 
they have made a profit amounting to £10,922 10s. 4d., exclusive 
of a balance of £469 11s. 10d., and the rebate £2465 15s. brought 
forward in January ; together, £13,857 17s. 2d. Out of this sum 
they proposed to declare a dividend of 15s. per share. This would 
require £6558 15s., leaving a balance of £7299 2s. 2d. to be carried 
forward. 

The hardware and general trades of Birmingham and South 
Staffordshire will feel the war as keenly as theiron trade. France 
and Prussia take very little of this branch of our manufactures ; 
but no one can tell how soon countries that are our customers will 
become involved. Our home demand, too, will soon be seriously 
affected. Because of the certain increase in the price of provisions, 
and because of the fear of a falling off in employment, the mass of 
the people will stop their purchases of the ironmonger as one 
means of husbanding their resources, and this decrease in demand 
is soon seen in diminished orders upon travellers’ sheets. 

Lefore continental matters assumed a serious aspect there was 
every prospect of a steady trade during the quarter which has 
just com 1, Confid has been growing for some time ; 
there is a good harvest, and stocks are low upon most hands. 
These circumstances, coupled with the actual, though small, im- 
provement which has been experienced, leave no room for doubt 
that a steady trade was near. There is one country which is just 
now rather a good customer, and. from its isolated position, will 
probably be unaffected by the war to any great extent. That is 
the United States, which is taking an improved quantity of goods, 
and that, teo, of a higher class than has recently been the 
case, 

The best description of the present condition of the hardware 
trades is to say that they are quiet. The majority of the manu- 
facturers, cannot, without considerable difficulty, give their opera- 
tives full work ; but to do so many makers are adding to their 
stocks. 

The depressed condition of the building trade has made the brass 
foundries, bell foundries, nailmaking establishments, and lock- 
making houses somewhat inactive. Cabinet brass foundry is in 
fair, though not brisk, inquiry. The electro-platers are anything 
but busy; and chandelier manufacturers, whilst they are not 
doing much just now, are preparing for a moderately good autumn 
and winter trade, but expect that the war will interfere with the 
demand. 

It seems probable that the war will have little, if any, effect 
upon the Birmingham gun trade. Even if the hostile armies should 
require new guns, which is not likely for some time to come, our 
Government, seeing that England occupies a neutral position, 
would prohibit manufacturers here supplying them. 

Already the breaking up of peace is felt severely. Merchants 
who have orders in hand, which mean a quiet trade, will not give 
them out because they may be countermanded ; and manufacturers 
are disturbed by the fear that every mail will bring a communica- 
tion announcing that work upon the books will not be required. 

Whilst Birmingham is exerting itself, with proverbial energy, to 
improve the technical education of the artisans and of the general 

ublic by establishing an Art Museum, Wolverhampton has just 
had the cultivation of art in that town and district retarded by 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE IRON TRADE: The works actively employed in the manufacture 
of rails: Actual state of things unchanged: Declaration of war 
on the Continent : Difficulty to com the results of the same ; 
Alarm and evidences of suspense in markets: Railway 
iron : Probability of the exemption of the district from disastrous 
results; The. principal sources of demand—Tae HOME TRADE— 
THE TIN-PLATE TRADE—THE STEAM AND HOUSE COAL TRADES— 
THE MERTHYR DISTRICTS AND THE Factories’ ActsS—THE Hir- 
WAIN CoAL AND Iron ComPANY— TREDEGAR IRONWORKS—ACCI- 
DENT AT PLYMOUTH WoRKS--PROPOSED MAIL SERVICE BETWEEN 
CARDIFF AND AMERICA. 


ALL the ironworks are still actively employed in the manufacture 
of rails, and not much change is ticed in the actual state 
of things in the district. Since last week’s report, however, the 
political complications on the Continent, which were briefly 
alluded to, have come to a crisis, and war has. been declared. It 
would be useless as yet to attempt to comprebend where a war 
beginning between France and Prussia might stop, and what its 
effects on the iron trade might be. Itisclear, however, that the de- 
claration of war has caused great alarm, and there are already 
evidences of rnp wee if not of weakness, evinced in the iron markets. 
But since this district, as has been before stated, depends principally 
upon the manufacture of railway iron, thereisa probability of its being 
exempted from some of the disastrous results which may arise in 
the other branches of the trade. If the conflict, as is generally 
hoped, be confined to Prussia and France alone, then the conse- 

uences will not be so serious. The great and chief sources of 

emand are the United Statesand Russia, and upon these the 
trade, as far as this district, at least, is a Seoaalin § depends for 
future prosperity ; and should the Muscovite empire, of which 
apprehensions are more immediately felt, keep aloof from 
the contest which is. now inevitable, the inquiries for rail- 
way materials will not, perhaps, be much interfered with. 
From America there is little doubt but that the demand 
will go on as usual, and the large exports, it is to be hoped, 
will net be interrupted. Considerable alarm is undoubtedly felt 
in regard to such warlike movements, and for the present at least 
both manu acturers and buyers will not be disposed to enter into 
transactions with the usual freedom, and it is feared that some 
tendency downwards will be evinced in quotations. In the home 
trade there will no doubt be some depression exhibited. Pig iron 
is not so extensively inquired for, and there is an evidently un- 
favourable turn in prices. Plates will perhaps command a better 
sale, but generally Latees is expected to recede in the miscella- 
neous descriptions of make. 

In reference to the tin-plate trade it is also difficult to deter- 
mine whether this change in the aspect of affairs will tend to im- 
provewent or otherwise. The price of tin is rapidly falling, and 
if the present advanced quotations for plates be sustained, with a 
fair demand, makers of plates will derive more remunerative pro- 
fits than for some months past. No change in the demand is yet 
to be reported. 

The prospects of the steam coal trade may in all probability be 
rendered more hopeful by the advent of the war. Considerable 
dulness has for some time prevailed, but a movement favourable 
to the proprietors is now looked forward to. Contivental stocks 
will be —— exhausted, notwithstanding that they are at 
present believed to be heavy, and a largely increased demand is 
likely to follow. There is as yet, however, no alteration to be 
reported in prices, but an upward movement is anticipated. For 
house qualities the demand continues quiet. 

In the Merthyr and Aberdare districts complaints are becoming 
numerous respecting the scarcity of hands at the works. The con- 
dition of the iron trade in this part is particularly healthy and 
brisk, and skilled workmen have for some time been getting more 
and more scarce, owing to the increased rate of emigration. The 
difficulty, moreover, which masters have experienced in this respect 
is likely to be increased rather than diminished. The operation of 
the Factories Act, islooked forward to with much apprehension, as 
the gradual withdrawal of women and children has already been 
felt, and when the Act comes into full force it is likely that up- 
wards of a thousand women and children will cease to be employed 
in the works. 

A rumour, which, happily, is entirely without foundation, has 
been circulated respectiug the alleged contemplated stoppage of 
the Hirwain Coal and Iron Company’s works. ‘Che colliers of the 
company, it is satisfactory to find, are employed with the usual 
regularity, and offer little indication of any stoppage occurring. 
What has given rise to the rumour is no doubt the fact that the 
company are desirous of letting theic ironworks, which have been 
at a standstill for a considerable time. 

An application has been made in the Court of Chancery with 
reference to property belonging to the late Mr. Foreman, one of 
the proprietors of the Tredegar Ironworks. It took the form of 
a petition praying that the partnership property might be sold, 
and inquiries were ordered to be made as tu the propriety of such 
a course being taken. The value of the entire property involved 
is about one million and a-half. 

The Plymouth Ironworks were on Saturday last the scene of a 
very distressing accident, which ioned the loss of two lives 
and the destruction of some property. It seems that just before 
the hands were leaving the mills for the day an immense fly-wheel 
of cast iron, whilst in its rapid whirl, was by some means scattered 
in fragments in all directions, so that large balks of timber and 
heavy pieces of machinery were driven about and huddled together. 
Two ge nw of the wheel, weighing several tons each, were 
dashed through tbe roof; and after knocking down a stack 
in their course, fell a considerable distance off. The two 
men killed were an old man and a young one, the latter 
having at the time the charge of the engine, and. the former 
was a labourer. ‘Two other labourers were also severely injured. 
The cause of the accident has not been discovered. 














the action of its town council. lection of the prod 

of a country in which art has been fostered for thousands of years 
would be of much use to those staple trades of the locality in 
which artistic ornamentation is an important matter. The 
Government thought so, and asked Wolverhampton if it would 
take one of the fifty more of the valuable collections of the tex- 
tile manufactures of India which are being now sent out? The 
collection consists of 1000 specimens of fine art work and photographic 
and chromolithographic plates of the patterns of 400 of the specimens. 
A committee of the town council of Wolverhampton recommended 
that a part of the above collection should be purchased by the 
corporation and placed in the free library, where they considered 
that it would meet with more observation than if it was bought and 
kept by the School of Art. The proposal was rejected on theground 
that only one portion of the artisans of the town—the japanners 
—would be benefited by it, and that, therefore, it was not for the 
corporation to take the matter up. But it has been justly in- 
quired, “Is there no room for art decoration in the manufacture 
of locks and keys ;” and ‘have chandeliers attained the u/tima 
thule of decorative excellence?’ Further, the opponents of the 
proposition seem to have pretty much ignored the fact that it is 
as important to cultivate a taste for art work in the minds of the 
general public who are the purchasers, as on those of the artisans 
who are the producers. 

The inquest upon the bodies of the nineteen men killed at the 
Sheriff pit, Silverdale, North Staffordshire, has been concluded. 
The pit was shown to be well ventilated e@ cause of the 
escape of gas which resulted in the explosion could not be dis- 
covered ; but there seemed little room to doubt that the gas was 
fired at the pipe of one of the miners who wasan “‘inveterate smoker.” 
The jury returned an open verdict, and appended to it that they 
considered that the return air-way was too small for the efficient 
ventilation of the pit, and recommended that it should be en- 





Negotiations, it is understood, are on foot for the establishment 
of a regular mail service between Cardiff and one of the leading 
American ports, and should the scheme carried out it will 
doubtless lead to most important consequences as regards the port. 
It has already been determined to make an experiment by com- 
mencing to run fast sailing steamers once a month, 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


DISCOVERY OF IRON ORE IN FURNACES—BOROUGHBRIDGE AND 
KNABESBRO’ RAILWAY—STATE OF TRADE AT SHEFFIELD—THE 
WAR AND THE CLEVELAND GROUP—DELIVERIES OF COALTO LONDON 
THIS YEAR—STEAM PLOUGHING IN NORTHUMBERLAND—TIRON- 
WORKS NEAR THE WEAR—TYNE SHIPBUILDING AND MECHANICAL 
INDUSTRY: The Hartlepools, d:c,.—THE IRON TRADE IN WEST 
CUMBERLAND. 


— Rawlinson, of Dee, — commented exertions in search- 
ing for iron ore in Furness, ‘ound a large deposit of good 
quality in Powka Lots, near Martin, in the range of the Lindale 
Moor vein. Mr. Rawlinson is now making a railway to the pits, to 
enable him to get the ore to the Furness line for shipment. 





A long talked of branch line to connect Boroughbridge and 
Knaresbro’ is on the point of being carried out. Engineers from 
Newcastle and workmen have been busily engaged in surveying 
and staking out the line prior to the commencement of the works 
next spring. The project has been twenty-four years on hand. 

The demand for steel at Sheffield, both on home and foreign 
account, continues good, and more is being sent to America than 
| for some months past. The inquiry for Some steel rails and 





railway matériel generally is very brisk and continuous, The 
armour-plate mills are also well employed, although this branch 
of local industry is scarcely as active as hitherto. The i 
mills are also scarcely so active. In the file trade some of the 
workmen are on short time. 

The war has had a depressing effect upon the Scotch iron mar- 

ket, but does not appear to have much affected at present the 
Cleveland district. Vipers of coal and iron to the German ports 
are suspended for the present, but will be made indirectly to the 
Dutch, French, and ian ports. 
The tonnage of coal sent by railway to London during the first 
six months of this year shows a large increase when com with 
the corresponding period of 1869. The deliveries from the South 
Yorkshire collieries show a decrease upon the whole; there was, 
however, a slight increase in the deliveries of Silkstones. The 
returns show that the quantity sent from the Derbyshire collieries 
during the first six months of this year was larger than in the 
corresponding period of 1869, owing in a great measure to the 
moderate rates charged by the Midland Company ; the Clay Cross 
Collieries, as usual, head the list. The Great Northern carried 
50,578 tons more than the Midland, while the latter company con- 
veyed te pon Foo oe od pe ag -~ North pty a ‘ 

Steam ploughing is stated to be extending upon the e farms 
in North Ses tinitbediand. 

Ironworks have been commenved on the Wear, on the riverside 
portion of the Hylton Castle estate. No blast furnaces are pro- 
posed to be erected, but pig iron, brought round by screw vessels 
from Cleveland, will be. manufactured into iron plates for ship- 
buildiog. The new works are expected to be completed before the 
close of the current year. 

The iron shipbuilding and mechanical trades of os te are 
extremely busy, and some firms are stated to have declined orders 
during thelast few days. Messrs. Redhead and Softly have launched 
an iron screw steamer for a French house, anil have an iron sailing 
vessel nearly ready for launching, besides several large tugs. 

The iron trade in West Cumberland continues in a prosperous 
state. At Barrow-in-Furness the irun and steel works are actively * 
engaged. The Maryport Hematite Company are at present turn- 
ing out about 100 tons of iron per day. At Maryport some time 
ago little or nothing was done in the iron trade, and now about 
£400 per week is being paid in wages alone at Maryport. A large 
quantity of the Maryport Hematite Company’s iron is being 
shipped for Newport and Rotterdam. 
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1870. 1869. 
Correr—British—cakeandtile, £8.d. £464.) £6.d4.. £68. 4. 
wl 0 0.. 7210 0! 74 0 0..75 0 O 
|72 0 4,. 7210 0/76 0 0 77 00 
|76 0 v.78 0 0/79 0 0.. 81 0 0 
| 8% 0. 0 0 0/8 00. 8 O08 
7310 0..75 0 0|76 0 uv... 78 0 0 
0 0. 0 00/72 00. 000 
6510 0.. 6710 0| 6810 0.. 6910 0 
Do. refined ingot | 71 0 0.73 010/73 0 0.. 7410 0 
YELLOw Mera, per Ib. | 0 0 6 0 0 7) 0 0 6 O O07 
Inon, pig in Scotland, ton 213 9 cash 210 Y cash 
Bar, Welch, in Landen... 7 5 0... 712 6| 612 6... 615 O 
Wales ..... -| 615 0. 700) 600. 650 
Staffordshire | 710 0.. 8 0 0| 750. 776 
Rail, in Wales........... ooo] 615 O. 7 5 0| 6 2 6. 6 5 O 
Sheets, singlein London ..| 910 0..10 5 0' 950.000 
Hoops, first quality ......+. 10 0. 950; 850. 8 7 6 
Natlruds ..cccccc.cccsccese| 2710 0.. 8 0 0] 7 & O1 712 6 
Swedish....-cec-scsscsescee| 915 0..10 5 0} 9 5 0.210 5 U 
Leap, Pig, Foreign, per ton 2 6..1715 0/1810 0.. 0 0 0 
English, W.B. . 0.. 0 0 0/20 7 6.. 2010 0 
Other brands . 0..18 5 0/19 0 0..19 5 @ 
Sheet, milled . - 0 0 0/20 U 0.. 20 2 6 
Shot, patent... 0 0 0}; 22 5 0., 2210 0 
Red or minium . 1915 0.. 2010 0) 20 5 0.. 2010 0 
White, dry .escccccccesceee| 25 0 01. 30 0 0) 26 0 0.. 28 0 0 
ground in Oil secccccccsee| YU 0 0. 0 0 0} W O 0.1. 29 0 0 
Li 8, W.B. coe coccece -| 9 0 0. 0 0 0) 24 00.. 0 0 0 
QUICKSILVER, per bot. .....00.| 717 0.. 0 0 0} 617 0.. 618 0 
Specter, Silesian, por ton....| 1910 0.. 20 0 0/2015 0.. 00 0 
fuglish V & SB .ccccccccccece| 8 Oe 0 0 0} S015 0... 0 OW 
Zinc, ditto sheet....... 240 0.. 6 0 0/2519 0. 00 0 
STEEL, Swedish faggot . 000.000) 000.000 
LER ecovesce oe 1 00.. 00 0);15 00.000 
Try, Banca, percwt. . 611 0.. 614 0} 614 0.. 0 00 
Straits, fin 610 0.. 0 0 0| 6 9 0. 610 0 
For arrival .... 68 0.. 69 0); 65 0.. 0 0 g 
English blocks ..... 614 0.. 0 0 0} 6 10. 62 9 
vc eecccsesoveccoce< 615 0.. 617 0| 6 20... 6 446 
Refined, in blocks........] 617 0.. 7 0 0| 618 0.. 611 ¥ 
TrxpLaTEs, per bx of 225 sheets 
IC COKE ..cccccccesccesersee| 1 8 0.. 15 0) 13 :*0.. «1:4 6 
IX ditt0....cesescooesecceee| 1 9 O.. LIL 0} 1 9 O 110 6 
IC charcoal ....+0+ 1 8 6. 110 0}; 110 0. 111 0 
1X ditto. .ccccccces 1 6. 116 0} 116 0.. 117 0 
0 0.. 018 0} O17 3.. O17 6 
0 6.. 016 6) C14 3.. 015 9 
38 0. 000/300. 000 
34 0.. 35 0 0) 31 0 0.. 32 0 0 
86 0.. 87 0 0/90 0 0.. 00 0 
0.. 38 0 6/40 00... 00 0 
0.. 37 0 0/39 0 0. 000 
00.000 37 00.000 
0.. 33 0 0)32 00... 000 
0. 000/53 00. 000 
0.. 0 0 0|5010 0 5110 0 
0.. 0 0 0) 41 6 O.. 4110 0 
0.. 3115 0/3115 0.. 0 0 0 
0..45 6 0) 40]0 0.. 41 0 0 
0.. 0 0 0/3810 0. 000 
0.. 0 0 0/42 0 0. 000 
0.. 0 0 0| 3910 0. 0 0 @ 
oe 0.. 0 0 0|72 0 0..75 0 0 
Tallow e:recccccececsecsceeee| 35 0 One 0 0 0/35 0 0 0 0 0 
PRICES CURRENT OF TIMBER. 
1870. 1869, 1870. | 1869. 
Tek 53% S\miett lea penprntema "|. **® 
‘ 3 Ab aT uality 16 07 © 18 81910 
el <0 418 3"3 S10 ‘dae. 13 01210 13 0 1910 
0 0 v 0] © O O O| Archangel, yellow.. 1 O1ls 0 1010 10 
-515 6 5| 510 6 O| St. Petersburg, yel 1i 012 O lv 1513 10 
315 5 0| 4 5 417| Finland .......... 70 8 0 610 710 
RAH | ae 
14560! 40 510) "whie 8 © 9 O| 710 810 
-2 5 4 5| 310 4 0|| Gefic,yellow...... 10 O11 10) 9 01010 
23 3% oo. er Soderhamn.. cat 8 0 Sly 81010 0 
[20 313 3 3 210) igre. by B by 9 10 6 12 10/ 10 10123 16 
$15 $$] fos § Sloe fier sac 
tipined 0 0 01 0 0 0 0} ver tin} 9900 00 %e 
315 510| 5 0 6 0|| Staves per standard M. 
Pp 510 610| 710 8 0|| Quebec pipe ...... 67 10 0 0/70 0 0 
Deals, pePC., 12h. by 3f% Yin, ae ¥ pancheon .. 18 019 0 181019 ¥ 
whi Baltic, crown «. 
Suscnawhaprace 131014 0|19 015 0| Pips sce... {2 © 18001000 1000 











A New PHOTOMETER.—A photometer, i 
is based upon the formation of a column of li 
which may be drawn out until the length 
light from an illuminating body ceases to be visi! 
liquid. The length of the column, which it 
light, starting from the point where the column is 
a measure of the intensity of the light under examination. 


THE proposed St. David’s Railway is receiving a amount of 
support in the district, and there is little doubt of the necessary 
capital being obtained. ‘The total cost of the St. David and Fish- 
guard lines is estimated at £3000 mile, which for ti miles 
will amount to £90,000. The agricultural traffic alone yield 
a dividend of 7 to 8 per cent. on this capital. 
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ON THE RELATIVE EFFICIENCY OF THE 
BOILERS TESTED AT OXFORD. 
No. I. 
Tue remarkable inferiority of the vertical boilers tested 
at Oxford, as compared with boilers of the ordinary locomo- 
tive type can hardly have failed to attract the attention of 
the great mass of our readers. The inferiority was not 
slight, nor can it in any way be completely accounted for by 
imperfections in the engines, or want of skill on the part of 


the firemen ; in only one instance will such an explavation | 


hold good fora moment. It is glaring; palpable to every 
one who chooses to examine the table of results we have 
published, and to read the letters of our special correspondent. 
It so happens, too, that the vertical boiler is excessively 
popular already, and from various causes is rapidly becom- 
ing still more popular. If, however, the Oxford trials 
prove anything, they prove that the public are for the 
sake of some not very clearly defined advantage, or appa- 
rent advantage, adopting a very wasteful form of steam 
generator, and rejecting one very greatly superior. Under 
the circumstances, it is worth considering, first, to what 
causes we are to look for the wide difference between the 
economical steam geuverating powers of the two types of 
boiler—horizontal and vertical—and whether it is or is 
not possible to produce a vertical boiler quite as economical 
as any horizontal boiler. 

It is not likely that much can be done in dealing with 
such a subject as this by confining our attention to special 
examples of either the horizontal or the vertical boiler. 
Before any rational attempt can be made to produce a good 
boiler for any given purpose—a boiler which shall be an 
improvement on existing boilers—it is necessary to establish 
some theory which will serve to guide us to a happy 
result. Instead, therefore, of referring exclusively to 
the boilers tried at Oxford, we shall haudle the question 
more comprehensively; and the very first result which 
we achieve by forsaking the Oxford showyard for a 
moment, and looking elsewhere, is the discovery that it is 
only small vertical boilers which are iuferior to small hori- 
zontal boilers. In other words, absolute dimensions of 
parts,appear to affect very little, if at all, the economic effi- 
ciency of the locomotive or portable type of boiler—any 
boiler, indeed, with horizontal fire tubes—while, on the con- 
trary, there is reason to believe that the smaller a vertical 
boiler is made the less is its economic efficiency. For 
example, the Royal Agricultural Society’s boiler, made 
eighteen years ago, and of the locomotive type, evaporates 
not less than 9°337 lb. of water per pound of coal. The best 
average evaporation of locomotive engines, carefully designed, 
and presentingat least four times the grate and tube surface 
is not more than 83 lb, of water per pound of cual ; and 
even though we allow the difference to make up for the 
effect of careful, as compared with comparatively rough 
firing, we still tiud that mere augmentation of absolute 
dimensions has no effect, whatever on the evaporative effi- 
ciency of the horizontal fire-tube boiler. In other words, 
the boiler of a well designed 4-horse portable engine is no 
doubt just as economical as that of the biggest engine on 
the London and North-Western or Midland Railway. As 
regards the other half of our proposition, it admits of easy 
proof that large vertical boilers are just as economical as those 
of the horizontal type. Mr. Isherwood’s experiments on 
the Martin boiler proved that it evaporated from the tem- 
perature of 212 deg. 10°853 lb., and the fire-flue boiler 
9-902 lb. of water per pound of coal burned, under precisely 
similar conditions. We need hardly explain to our readers 
that in the Martin boiler the water is contained in vertical 
tubes of moderate diameter, a feature common to most ver- 
tical boilers, while the fire-flue boiler was of the ordiuary 
marine overhead return-flue kind. The lesson to be 
gathered is that the fact of the heating surface consisting 
of vertical tubes containing water, instead of horizontal 
tubes traversed by the heated products of combustion, will 
not by itself in any way account for the disparity between 
vertical and horizontal boilers of moderate dimensions. 
Other things being equal, it appears that the economic efti- 
ciency of a boiler is the same whether the water is held in 
vertical tubes heated outside or is traversed by horizontal 
tubes heated inside. The importance of this fact will be 
seen before we have done. 

Let us now return to the Oxford showyard, and deal 
with the exhibited and tested boilers. These may be 
divided into seven classes: First, horizontal boilers, sent for 
trial by Messrs. Clayton and Shuttleworth, Messrs. Brown 
and May, and the Reading Ironworks Company ; secondly, 
the Field boiler, by Messrs. Marshall and Sons and 
Messrs. Robey ; thirdly,the Field system combined with 
cross tubes, by Mr. Nicholson; fourthly, the vertical fire- 
tube boiler, by Messrs. Ashby and Jeffery. Mr. Eagle’s we 
leave out. Fifthly, the plain cross tube boiler represented 
by Messrs. Handcock and Foden; sixthly,the vertical water 
tube as shown by Messrs. Davey, Paxman, and Davey ; 
and, seventhly, the boiler shown by Messrs. Riches and 
Watts. Of the first three it is unnecessary to say much; 
the type of boiler is tuo well known to require descrip- 
tion. Messrs. Clayton and Shuttleworth used many 
thin tubes, packed so closely that not more than 
five-eighths of an inch intervened between them. In 
the boiler of the Reading Company the tubes are 
thicker, more widely spaced, and larger in diameter. The 
boiler of Messrs. Brown and May is of the ordinary port- 
able type, with big tubes spaced more than ltin. asunder. 
Not one of these boilers evaporated much less than 10 Ib. of 
water per pound of coal, judging by the performance of 
the Society’s boiler. As regards the Field boiler the case 
is very different; and we shall select Messrs. Marshall’s 
engine in considering its evaporative power, because here, 
if anywhere, the Field system was worked to advan- 
tage. In the first place, boiler and engine were got up 
without regard to expense ; in the second, the boiler had a 
lagging of sawdust nearly 3in. thick interposed between the 
true boiler and a‘second boiler shell dropped down over it. 
We have no method of knowing what the evaporation 
was but one which consists in drawing a comparison 
between the workdone by Messrs. Marshall’s 10-horse 
engine, supplied with steam by the Society’s boiler—the 


evaporative economy of which we do know—and Messrs. 
Marshall’s vertical engine. Now we shall be quite safe iu 
| assuming that no ical difference existed between the 
| powers of the t ngines to use steam economically. 
There can be no tion on this point—the engines are 
identical in almost every feature which can effect economy. 
The jacketing is the same, the clothing of the jackets the 
same, the action of the valves the same, except that in the 
fixed engine the grade of cut-off can be varied by hand 
without stopping the engine, and in the other it can- 
not. Messrs. Marshall’s fixed engine used we will 
| assume—leaving out small differences due to variations 

in the method of firing adopted by their man and 
| Frederick Moody—1307 Ib. of steam in ranning 2 hours 
41 min., or per minute 8°118 lb., working up to 10-horse 
power. Therefore the consumption of steam by the 4-horse 
| engine must have been 3°247 1b. per minute. The mechavical 
| time of the 4-horse engine was 2 hours 25 min. ; therefore 
it must have used in all nearly 471 lb. of steam, to produce 
which 56 1b. of coal were burned ; the result being that 
in the Field boiler 8-41 Ib. of water were evaporated per 
pound of coal, against 9°337 in the Society’s boiler, giving a 














































































































o 
i ’ 
a 
i} ' 
| 3 
! 
i 
' 
‘o 
‘+ 
i 
! 
' 
! 
i 
! 
' 
‘| 
. 
SS 
NLL: % 
mpi fifi 
: 4 j } 
; 
LR | vat ; 
(i it Sat td 
VE mt 
‘G || ; 
: 1 | 
' : j 
H | j 
q | I —_ 
w: oR eae a a 
i rh 
Ta) 
! | 
! f fl . 3 | 
as 5 PLELA PLS I q 
qi \ : { 
Hy >To | 
1 | 7 OJom~., } 
a Hy -45 oak} ---9} 
\ ajo ' 4 
*. 9 oO d 
‘~~ o5a- 
o4Oo 4 
ojo 
ofo 
ojo 
DOE 




















Vie ha S Lie PUP POV 


Z 
by Y, 
thi), 


VERTICAL BOILER BY ASHBY AND JEFFERY. 





69 
this case at least one-fourth more economical than the verti- 
cal—a difference representing a saving of between 
20 and 25 per cent. in consumption of coal. But the 


Society’s or horizontal boiler was made eighteen years ago, 
and is by no means the best of its type, although, as we 
have already stated, is quite as good as any average boiler, 
larger or smaller of the kind, while the Field boiler may be 
safely assumed to be the very best and most modern ex- 
ample of its species. It is also to be borne in mind that the 
steam passed directly into the cylinder in Messrs. Marshall’s 
vertical engine, instead of traversing a great length of two- 
inch pipe as in the case of the horizonta!. We believe our- 
selves that the vertical engine did not consume much more 
than 3lb. of steam per minute, but in strict fairness to 
the vertical boiler we waive this point. The perform- 
ance of Messrs. Robey'’s boiler was so nearly identical 
with that of Messrs, Marshall that we shall say 
nothing of it but that it serves to confirm the accuracy 
of our views. It may be taken, we think, as proved that 
the small Field boiler is twenty-five per cent inferior in eva- 
porative efficiency to the ordinary portable boiler by a 
good maker, and not over loaded. Whether the Field boiler 
would or would not do better if hard pressed we shall not 
pretend to say. If it does, then it ust be different from 
all other boilers with which we are acquainted; we have 
no hesitation in admitting that the high duty got from the 
Society’s boiler, was due to extreme skill in firing, slow 
combustion, and good coal. Put Messrs. Marshall's eagine 
had precisely the same points in its favour. 




























































































ENGINE AND BOILER BY RICHES AND WATTS 
We wish it to be distinctly understood that in dealing 
|as we have done with the Field boiler, we have no inten- 
tion of singling it out for unfavourable comparison. On the 
contrary, its evaporative efficiency seems to be so high that 
it compares favourably with a whole host of Coruisi, 


Butterley, and marine boilers ; while with the exception 
of the Paxman boiler it did very much better than 
any other vertical boiler in the yard. ut the fact 
still remains that the vertical boiler stoxd no chance 
whatever with the horizontal boiler. It is not ueces- 


sary, we think, nor is it indeed possib'e, to compare 
the other boilers exhibited with the Society’s boiler. 
That they were very inferior, alway; excepting the 
Paxman boiler, is evident. It would be erroneous to as- 
sume that all the engines used steam with t 1e same efticieney. 
We must, therefore, rest content with te comparison \ 

have drawn; but we shall find, neverthe much that is 
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difference of nearly a pound in favour of the horizontal 
boiler. In addition to this it must be borne in mind 
that whereas the horizontal boiler was fed with 
water at 70 deg., the vertical Field boiler was fed with 
water at 200 deg. Taking the temperature of steam of 
50 lb. pressure at 1172 deg.» which is near enough for our 
present purpose, it is evident that each; pound of water at 





@o0TTOM END TOP ENO 
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70 deg. absorbed 1102 units of heat, while every pound of 
water at 200 deg. absorbed but 902 units of heat ; and it 
follows that if the Society’s boiler had been fed with water 
at 200 deg. it should have evaporated 10°29 pounds of water 
per pound of coal. Placing the two boilers on a perfect 
equality as to the temperature of the feed water, the hori. 
zontal boiler would have beaten the vertical Field boiler by 





as nearly as possible 2lb. of water per pound of coal. It 
may be taken as proved that the horizontal boiler was in 


instructive about all the boilers, as will be seen further ou. 
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VERTICAL BOILER BY HANDOOCK AND FOD=N. 


The question v hich now presents itself for consideration 
is the cause or causes which render small vertical boilers in- 
ferior to horizontal fire-tube boilers. [t is impossible within 
the limits of a single article to baudle so important a subject 
fully. The why and the wherefore are not very obvious, 
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but they may no doubt be found by the careful 
inquirer. The most apparent defect of the ordinary 
vertical boiler is want of heating surface; but this is 
so transparent a fault that it is not worth stopping at 
the moment to consider. The real point at issue is, 
that surface for surface the vertical boiler is inferior to its 
rival. We cannot do more now than indicate in general 
terms the causes which lead to waste of fuel in very well 
proportioned boilers of the vertical type. They are, 
absence of means to secure the constant coutact of water 
with the heated metal ; absence of means for securing the 
constant contact of heated products of combustion with 
the metal ; deficient water surface ; imperfections in the 
method of securing circulation ; imperfections in the 
method of splitting up and dividing the products of com- 
bustion ; bad proportioning of the calorimeter, and one or 
two other points of less importance. Without going fully 
into any of these things, we may point out that in 
Messrs. Ashby and Jeffery’s boiler, of which we annex a 
scale drawing, it is obvious that the products of combustion 
move in parallel lines with the water current. The tubes | 
become covered with bubbles of steam, which absorb heat, | 
but very slowly, and keepithe wateraway from the metal. But | 
the boiler is good in that the currents of heated air are well : 
split up, and the calorimeter admits of being accurately | 
proportioned to the work done; all things considered this 

engine did very fairly—a fact due in great measure to the | 
good distribution of steam as will be seen from the | 
diagram. In Alessrs, Handcock and Foven’s boiler | 
we have an example of the admirable effects which 

result from securing the comp!cte almixture of the} 
gases and their certain contact with the metal. It will be | 
seen fromthe sketch, whichisnottoscale, thatthe boiler has | 
a single cross tube only, yet considering that the engine is | 
without expansion valve or a steam jacket, and that the 

boiler is unlagged, the results obtamed show that the | 
boiler must be one of the most efficient of its 

unpretending class—-a result obtamed by the use} 
of the wrought iron baffle plate, suspended from | 
the base of the stack This plate approaches the sides 

of the fire-box within an inch or so; it is perforated with ' 
a small orifice in the centre; the result is that the flame | 
not only laps well round the cross tube, but is forced against 
the sides of the box before it can escape to the uptake. 
The efficiency of this battle plate is indeed proved apart 
from theory, by the simple fact that when it is in its place 
the boiler uses just half as much coal to do the same work 
as when it is absent—at Jeast, so we learn from Mr. Foden, 
who has carried vut several experiments on the subject, 
and whose accuracy there is no reason to doubt. 








THE MANUFACTURE OF 
No, IV. 

Tr the purport of what has gone before on the manufac- 
ture of sugar has Leen rightly apprehended, the conclusion 
will be inevitable that, uf full scope were only given to 
manufacturing appliances, refining, defined as a second 
purifying operation, should uot be necessary at all. No 
doubt exists, either in the minds of chemists or practical 
sugar growers, that the object of their solicitude exists in 
the cane ready formed, and is only metamorphosed to yellow 
or otherwise coloured sugar by rough treatment had re- 
course to in getting it out. Ata time when the nature of 
sugar was not well understood, the production of brown or 
yellow sugar by the colonialist was deemed a necessity, and 
refining to give whiteness indispensable. These are pre- 
judices resting on no foundation, and they have been many 
years cleared away. There can be no doubt now that it is 
altogether chemically better to effect the complete purifica- 
tion of sugar-cane juice to white sugar than to crystallise 
it roughly in a coloured state, preparatory to a second re- 
fining operation. Still we must not be too hard on the 
colonial growers of sugar-cane. ‘Their case presents an 
aggregate of many difficulties, of which the following are 
chief :—The sugar manufacture, carried to the extent of re- 
fining or inducing a state of perfect whiteness, is an exceed- 
ingly delicate art. It needscomplex machinery and skilled 
labour, both chemical and mechanical ; it needs abundant 
water, fuel, and bone-black. Further, even supposing 
white loaves actually made, the point has to be considered 
whether they would easily bear storage and transport in 
holds of ships, fur if not, if their beauty should be in any 
considerable degree impaired, the scheme of colonial re- 
fining would not be successful. Of course this objection 
does not apply to the sort of white sugar known in com- 
merce as crushed lump, mere disintegrated granular crystals, 
but this form of sugar is not universally appreciated. 
Although it has all the saccharine qualities of lump sugar, 
yet it does not look so elegant on the table—does not, as one 
may say, furnish so well. Lastly, in palliation of what 
some have deemed a neglect of the sugar colovialists, the 
circumstance has to be borne in mind that embarrassing 
fiscal restrictions have been laid upon them, the result of 
protective legislation made on behalf of the home »etining 
interest—one only next to the brewing interest as regards 
political influence. 

Although no functional line of demarcation can be 
established between the cclonial process of sugar extrac- 
tion and the home or refinery process, yet, practically, 
retining is individualised by the three following particulars, 
viz., (1) operations conducted on strong saccharine solutions; 
(2) vacuum boiling; (3) charcoal—or, rather, bone-black— 
filtration. With regard to the two latter, it is true they 
occasionally enter intu colonial operations. However there 
the use of them is exceptional, they bear the retinery im- 
press, and to the mind of those who are acquainted with 
the sugar manufacture under ail its phases, they necessarily 
associate themselves with ideas of refining. 

If principles be considered, the cause will be apparent 
that determines the use of strong saccharine solutions in 
refineries. The stronger the liquid the less evaporation 
needed to effect crystallisation ; hence proportionate diminu- 
tion of fuel, of tinue, of destruction to the sugar. Another 
circumstance has to be noted as pointing to thick solutions, 
and it is the following :—The decolourising effect of bone- 
black—wrongly called auimal charcoal—dves not take place 


SUGAR. 


| derance of other circumstances gen 


equally well on sugar solutions of whatsoever density. The 
density of 26 deg. Beaumé is about that which best accords 
with the agency of bone-black. Above or below this grade 
the effect of bone-black diminishes ; heless a prepon- 
induces the re- 
finer to establish a solution of bigher specific gravity than 
26 deg. Beaumé. He seldom works at less than 33 deg. 
Beaumé, corresponding to a percentage of sugar, which a 
table previously given will make known. 

Necessarily the first operation in refining is to effect 
solution of the sugar to be acted upon; and this suggests 
a few remarks on the best sort of sugar to undergo the 
operation, Although refiners can work on any sample of 
sngar—though in two or more samples the actual per- 
centage amount of sugar be the same—yet it does not 
thence follow they shall refine equally well. Some tints 
yield themselves up to bone-black more readily than others: 
this, experience alone can indicate; but, geuerally speak- 
ing, it may be said that grey tints are the most intractable. 
However, of whatever sample tiie raw material may be, it 
has first to be dissolved by a process technically known as 
that of “ blowing-up,” the reason for which designation will 
become apparent as we proceed. Blowing-up is effected in 
what is called a blow-up pan, a vessel of iron or copper, 
having a false bottom or grating of pipes for conveyance of 
steam. The blow-up pan is charged in this fashion :— 
Upon the floor the sugar to be dissolved is turned out, 
then shovelled into the pan. Water is now let in, and 
the steam laid on. Necessarily, as the steam is imme- 
diately condensed, imparting its heat to the water, a great 
noise occurs, a roaring or blowing sound ; hence comes the 
designation of blowing-up. Apportionment of sugar and 
water is not regulated by weighing in the sugar, or 
measuring in the water, but by the test of specific gravity. 

Steam is allowed to enter until the contents of the pan 
approach boiling, but do not actually boil; and now— 
sometimes, not always, but still more usual than not— 
a portion of bullocks’ blood is added and stirred about, the 
object being that the blood albumen, in coagulating, shall 
entangle, and bring to the surface in a crust a portion of 
the impurities which colonial sugar always has mingled 
with its crystals, As the scum rises it is lifted away by a 
skimmer, and put aside for conveyance to the scum press. 
For some reason, sugar refiners are averse to acknowledge 
the use of blood. Nevertheless the practice is almost uni- 
versal, and not on any sanitary grounds objectionable. 
Publicans, when speaking amongst themselves about water 
dilution of their spirits, are not allowed to call the diluent 
water under penalty of a fine ; they call it liquor: equally 


| fastidious are sugar retiners to speak of the blood they 


employ as “ spice.” 


When the blow-up is effected, when, that is to say, a 


solution of proper density, has been effected, heated to the | 


proper temperature, and scum has ceased to rise in quantity 
sufficient to admit of skimming, a tap being turned, the 
solution is run off into the bag-tilter tray, communicating 
by screw nozzles with the bag filters, the nature and 
arrangement of which, for effecting bag filtration, next 
claims our attention. If we suppose a bolster-case made of 
twilled calico, instead of the usual material, and sewn up at 
one end, we shall have the exact similitude of a bag filter. 
The twilled calico used in making these bags is specially 
manufactured for the purpose in the round. If now we 
assume one of these bags to be drawn through a bottomless 
canvas sheath of open waterial, and much smaller in 
diameter than itself, if we assume the projecting or open 
end of the filter bag to be firmly tied to a metallic nozzle, 
and lastly the screw end of the nozzle screwed into a hole 
in the bottom of the filter tray, the arrangement, as regards 
any one filter bag and fittings, will be complete. 

The filter bag, sheath, and bell is an arrange- 
ment which evidently affords large filtration surface 
in a small space, which is the end proposed. One 
filter tray has many filter bags attached to it; the 
entire complement of bags bang in an iron cupboard, which, 
when the door is closed, becomes a steam chest, steam being 
admitted to keep the filtering tissue open, thus facilitating 
the process. If a portion of solution reserved from the 
blow-up pan be taken and compared with a portion taken 
from the bag-filter exit, a marked difference will be 
observed between the two; not in tint, but in clearness. 
The sample taken from the blow-up pau is always more or 
less turbid, whereas the liquor as it comes from the filter 
bags is, or ought to be, clear and transparent. If it come 
short in these respects, then, no matter how light it may be 
in colour, the resulting sugar will always be more or less grey. 

Irom the filter bags the liquor passes to the bone-black 
filter, which must now be described. ‘The bone-black used 
in sugar refining is inappropriately called animal charcoal, 
seeing that some 70 per cent of it is made up of carbonate 
and phosphate of lime, the remaining portion only being 
charcoal. The precise rationale of bone-black in effecting 
decolouration of certain solutions is not known. Chemists 
refer the effect to “ catalysis,” a word which, as often as it 
occurs, may be taken to signify that chemists are ignorant 
of what takes place in any result which catalysis is said to 
determine. ‘The practice of different refineries differs as to 
the use of bone-black. In some establishments the charcoal 
filters are leaden rectyngular tanks; in others (and mostly) 
they are wrought iron cylinders, very much like steambvat 
funnels in build, varying as'to diameter and length accord- 
ing to the size of the refinery. Whatever the shape of the 
charcoal filter may be, one general mode of packing it pre- 
vails, which is the following :—Over the real bottom a 
perforated false bottom is laid, and over this two or three 
thicknesses of flannel, very thick, and specially made for 
sugar refiners’ purposes, Upon this the bone-black—granules, 
not powder—1s thrown, aud evenly arranged by a workman 
with a straight edge. In this way the packing is con- 
ducted until the filter leaves room enough above the char- 
coal level to hold the full volume of liquor to be presently 
turned upon it. From the bag filters the liquor runs to 
the charcoal filters, but with certain precautions to avoid 
disturbance, which would happeu were the fluid permitted 
to fall upon the level of the charcoal direct. ‘Lo avuid dis- 
turbance some workmen put a pot or any vessel upon the 
charcoal level, avd alluw the liquor to fall into, and even- 
tually of course flow over, the pot. A still safer plan is to 


furnish the charcoal level with a blanket layer, as below, 
using the pot in addition. It may be wondered, perhaps, 
that such minute precautions are necessarily taken on a level 
of bone-black, the usual thickness of which may be some 
10ft. or 12ft., or even’ more. Practically, however, these 
minute precautions are found necessary to obviate the 
passage of charcoal dust into the final or boilivg tank, a 
result which would impart a tinge of grey to the sugar. 

When shallow filter tanks are used it is necessary to 
keep the solution iu contact with the charcoal for a time 
longer than that which wonld be occupied in mere perco- 
lation ; but where elongated filters are concerned, the time 
of percolation is usually long enough to admit of full 
decolourising effect. Still the operation would be ruined 
were the exit cock to be turued on to the fuil, so that the 
fluid might emerge in a gush. The cock should be at first 
very slightly open—just open enough to give egress to air 
which the bone-black interstices lock up. It should then be 
turned on fuller and fuller very carefully. If the need of 
boiling do not press, it is always well to give the filtration 
all licence of time possible. Only loss of time can result 
from a small filter stream: grey sugar may result froma 
large one. 

With regard to colour, refinery sugar solutions as they 
come from the bag filters may be compared to claret ; 
when, however, they first come from a ¢ filter—new 
and in good order—the same solutions are absolutely 
colourless. Their refractive index is very high, for which 
reason they are brilliant as viewed by refracted light. 
Judgedas to tint they givethe impression of absolute purity ; 
but when smell is brought to bear they evolve the cha- 
| racteristic faint odour of blood, whenever (as mostly) 
| blood has been used in the blow-up pan. ‘this 
| fact is undoubted, and the more worthy of being 
| insisted upon on account of a certain popular belief 
| that all the blood—in other words every constituent of the 
| blood—is removed by charcoal filtration. ‘True the colour- 

ing matter of blood can be removed by animal charcoal 
| when freshly burned and in good condition, but the odor- 
| ous matter never is—cannot be removed by this or any 
' other known treatment, from the liquor or dissolved sugar. 
| Its presence is contirmed beyond all doubt by the sense of 

smell, the odorous principle of blood being very dis- 
| tinctive. When the liquor after boiling forms crystals, 
and the semi-solid mass is potted and drained, as will be 
hereafter described in the proper place, then the odorous 
matter passes away in the drainage, to become treacle. 

Reverting to bone-black filtration, it must be stated that 
although the first liquor which comes through, and also 
that which passes for some time afterwards, is colourless as 
so much pure water would be, nevertheless, succeeding por- 
tions grow darker and darker. ‘The time to elapse before 
tint becomes mavifest depends on such an aggregate of 
| variable circumstances, that no precise rule can be given. 
| The total deprivation of colour is not a matter of such 
| great importance as a stranger to sugar refining might be 
| prone toimagine. Perfect transparency, however dark the 
| tint, is the indication of a refiner especially heeds. How- 
| ever colourless the liquor may be, it is sure tu acquire colour 
during the future process of boiling; which acquisition 
can only be got rid of by a compound process of drain- 
age and washing, technically known as draining, claying, 
and liguoring. If the percolated liquor be dull—when 
examined by refracted light, still worse if it be milky 
or opalescent— these indications are a sign that mechanical 
| particles contaminate the liquor; a sort of impurity that 
results in the production of grey sugar. ‘The causes that 
give rise to milky, dull, or opalescent liquor are various— 
some evident, others ill understood. One certain cause— 
though the rationa/e of it seems not to have been traced— 
is intermittent or irregular supply of liquor to the charcoal 
cistern. What we reter to will be illustrated by the fol- 
lowing case, one, however, not to be assumed possible in 
any well-ordered establishment :—A certain complement of 
liquor, as it passes from the filter-bags, is turned on to the 
charcoal cistern, whence it percolates down through the 
bone-black charge in time, leaving the surface of the bone- 
black, so far as visible liquid is concerned. Necessarily 
the bone-black surface becomes more or less dry ; and if 
now upon this bared surface a second charge of liquor 
be turned, the filtration process will, from that point of 
malprasis onwards, be disorganised. However bright up 
to that time the filtrate might have been, opalescense will 
make itself manifest. 

We arrive now at a stage of the process when descrip- 
tion-writing falls short in capability to represent the 
exigeucies of practice. A writer, restricted by the nature- 
of his case to one description at a time, fails to convey an 
idea of operatious that are co-existent. He is obliged to 
make descriptions consecutive, of operations that are really 
simultaneous. In the present case we must not forget that 
the filter-bags will have to be seen to. If they have done 
the work required of them, the souner they go to the scum 
house the better. Again, the charcoal tank needs attention. 
If the charge of bone-black have done its work, the sooner 
it is disposed of the better. Both scum pressing and 
charcoal filter clearing are important operations—the 
second very important. We shall have to revert to both 
hereafter ; but, meantime, we will foliow the poriion of 
liquor which has already been charcoal filtered into the 
vacuum pan. In every operation on sugar, whether of 
colonial treatment or of home refining, one rule bas to be 
prominently regarded, and the value of that rule is so 
paramount that the term yo/den may be, without violent 
metaphor, applied. The rule is the following :—Never let 
suyar in solution lie above one miuute longer than impera- 
tive circumstances necessitate. Change it to the solid state 
with all practicable dispatch, knowing that sugar solutions. 
are subject, not to one sort of fermentation alone, but to 
many ; remembering that some of these fermeutive changes 
depend on conditions that cannot always be traced, and 
which often, when traceable, cau rarely be averted. A 
thunderstorm, for instance, may induce the lactic fermen- 
tation in a sugar solution that was but just now unaffected, 
A sugar manufacturer, be he colonialist, be he refiner, can 
never depend on realising the complement of sugar made 














known to exist in a saccharine fluid by the evidence of 
specific gravity, until he Aas realised it, which can only be- 
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said to have been accomplished when crystalline or solid | 
, sugar has been got. 
he practice of vacuum boiling is guarded as a 
great secret by those who have to conduct it; but the 
theory of vacuum boiling is simple and easy, and 
the practice not difficnlt to one who has any sort of ac- 
quaintance with mechanism. At what particular degree 
of heat any given solution shall boil is determined by pres- 
sure, other cLings being constant. We have already seen 
the destructive effect of heat on sugar. The vacuum pan 
enables the operator to work at a lower degree of heat 
than he otherwise could, and hence to lessen the destruc- 
tive effect of boiling. It would be waste of time and space 
to describe the construction of a vacuum pan in this journal. 
Assuming it known, we shall proceed to describe the pro- 
cess of vacuum boiling according to the most approved 
method. The liquor to be boiled is usually got into the 
pan by suction, that is to say a feed-pipe, in communica- 
tion with a tank, gives entrance to the liquor when a 
partial vacuum has been established. The plan of boiling 
we prefer for good, and moderately good liquor, is the fol- 
lowing :—Knowing how much the total working capacity 
of the pan is, we get in one-third of that amount, and then 
begin to evaporate untilsmall crystals have formed—an ope- 
ration technically called getting in the grain. This accom- 
plished, we let the remaining part of the complement ooze 
in, so as just to keep pace with evaporation, but not exceed 
it. By proceeding thus the grain or crystal, once formed, 
is never dissolved out. Thus we continue until the boil- 
ing has been carried far enough, when the whole 
charge is suddenly let drop into a jacketted pan called 
the heater through a circular ground valve orifice. 
In summarising the operation of vacuum boiling, those 
details which are the most difficult part of the business 
have been left unheeded. How are we to know that the 
process goes favourably on? How are we to discover the 
resence of crystals in a closed vessel? ‘Let us explain. 
First, every vacuum pan has a round glass pane—the 
sight-hole through which the general appearance of things 
inside may be noted. Every vacuum pan again has a 
barometer and thermometer, by the combined indications 
of which a pretty correct notion may be formed of passing 
changes. A careful operator, moreover, will, from time to 
time, lay his hand upon the conuenser and learn by the 
sense of touch, judging by temperature, whether conden- 
sation is proceeding well. The crucical test, however, is 
furnished by taking a proof, accomplished by the proof- 
stick. This instrument, concerning which such a mystery 
is made, is only an ingenious but very obvious contrivance 
for getting out a small sample of sugar from a closed 
vessel without admitting atmospheric air, and thus de- 
stroying the vacuum. To use the proof stick, first look 
for a small round hole near the transverse handle— 
that hole being a mere guide-mark, comparable to the 
notches by reference to which printers set up their type. 
Having found the hole, hold the stick in such manner 
that it (the hole) may face downward. In this position 
thrust the stick quite down to the bottom of the sheath. 
Next make a half turn by rotating the thumb outward. 
This causes the hole to look up, and bring a small spoon- 
like cavity at the further end of the proof stick to coincide 
with an opening into the pan, whereby a sample of sugar 
gets into the spoon. If the proof stick were to be with- 
drawn in this position, we should get our sample of sugar 
for examination indeed, but air would rush in, and the 
vacuum would be destroyed. The result is obviated by 
the following movements: We lift the guide-hole looking 
upwards ; we turn it down—which closes connexion with 
the pan—withdraw it about six inches ; then, with a certain 
de of rapidity give a half turn, whereby the guide- 
a upwards once more. In this position it is with- 
drawn, and the state of granulation examined by the finger 
and thumb. Sugar grains, when they have acquired a 
certain size, can easily be felt, but they can be seen even 
before if a string of syrup be drawn out between thumb and 
finger. In conducting this operation it is usual to examine 
the thread by the light of a lamp or cand!e held in front of 
a black screen. Though a considerable devree of crystal- 
lisation is effected during actual vacuum boiling, yet the 
evaporated syrup is not crystallised sufficiently for potting 
at once. Being turned into a vessel called the heater (in 
some refineries, curiously enough, the cooler), it is heated 
up to a degree more or less high, according as, in the 
operator's judgment, the nature of the sugar requires. It 
is then taken out and carried away to moulds, standing 
each on its apex, and the small hole in the apex of each 
mould stopped with a plugget of brown paper. These 
moulds having got cold, the pluggets are removed, so that 
drainage can take place. Next, the face of each partially- 
formed sugar loaf is cut off, mixed with water to the con- 
sistence cf mortar, and then replaced. This operation is 
called cluying. Originally actua clay was used. After 
claying, the processcalled liquorirg is established, which con- 
sists in pouring upon the clayed taces a portion of pure and 
saturated sugar solution, which, percolating through, drives 
all soluble coloured matters down before it. This stage 
arrived at, it only now remains either to knock off, or else 
turn away, the apices, to paper the lumps or loaves, and 
dry them py storing. It would be altogether impossible in 
an article like this to particularise all the collateral opera- 
tions of syrup boiling, scum pressing, or charcoal burning ; 
neither was that our intention on setting out. What we 
designed was to present such a sketch of home sugar 
refining as should enable a colonial sugar producer—one 
familiar with sugar under one aspect, but unfamiliar with 
refiuing—to judge in how far retining operations may suit 
his own case. e call the especial attention of such a one 
to this. The vacuum pan, although the very best instru- 
ment for economising the loss on sugar evaporation, can 
only be successfully used in connection with a pure, well- 
defecated juice. Being a closed instrument, whatever scum 
forms must remain, and get incorporated with the sugar. 
In our next we shall present a sketch of the beet sugar 
a as —— over the yr eon subject 
op which some singular ideas exist in this coun 
ially as is the conditions essential to mhtable 





manufacture—and this will conclude our sugar series, 


INDIAN STATE RAILWAYS.’ 


Tue Government of India are evidently very much in earnest 
in its intention to out a system of State railways in India. 
Although this queda bes but so recently been determined on, 
the Government already possess two lines completely finished, 
and a third line is under construction. The tirst of the State rail- 
ways, formerly known as the Calcutta and South-Eastern, 
twenty-eight miles in length, and which connects Calcutta with 
the port of Canning Town, on the Mutlah, was originally con- 
structed by a guaranteed company, at an expenditure, up to 31st 
March, 1868, of £615,242. In that year the undertaking was 
transferred from the company to the Government, as the con- 
tinued deficits in the revenue seriously imperilled the dividend of 
the shareholders. In the hope and expectation that the results 
of the traffic would become better, the Secretary of State for 
India had not for some years allowed the deficits to be made up 
by deductions from the amount paid for guaranteed interest. 
At length, however, the Government of India recommended that 
the company should be relieved from its management; not on 
account of any fault being attributable to the company, but be- 
cause it was expected that economy might be secured by amalga- 
mating the line with some other undertaking. The capital was ac- 
cordingly returned to the shareholders on the Ist April, 1868, 
without any deducti hatsoever, and with interest up to that 
date. As this line is entirely dependent for its financial success 
upon the policy which may be pursued with regard to the forma- 
tion of the new port and town of Canning, the prospect of its be- 
coming a remunerative concern to Government is at present 
somewhat problematical, as it has now cost, not only the amount 
expended upon it by the company, butnearly £150,000 additional, 
which had been paid to them by Government for guaranteed in- 
terest, the exact amount disbursed under this lead up to the 
end of 1867 having been £143,405 10s. 2d. The cost to Govern- 
ment has, therefore, been,in round figures, about £765,000. Upon 
first passing into the hands of Government an arrangement 
was made for the line being worked by the Eastern Bengal Rail- 
way Company ; but from the commencement of March, 1870, it 
was piaced in the hands of Major F. 8. Taylor, R.E., who intro- 
duced a new system of working arrangements, after the American 
fashion, whereby it is expected that the expenses will be reduced 
and the traffic more efficiently conducted. Its main features are 
as follows:—The running of the trains is to regu- 
lated solely by the traffic superintendent from head- 
quarters, and the  station-masters throughout the line 
have been superseded by booking clerks, who, in most in- 
stances, are now also telegraph signallers. The trains are 
worked ‘by a competent conductor, who is responsible for, and 
does the shunting, the pointsmen and signallers at the roadside 
stations having been abolished with the station-masters and 
semaphore signals. Reductions have also been made in the rates 
and fares, and there are only two classes of passenger carriages. 
Sufficient time has not yet passed since the introduction of these 
changes to admit of any estimate being formed as to the probable 
remunerativeness of the line; but with so small a traffic as at 
present exists it is difficult to believe that any amount of 
economy will admit of a railway with so little work and such 
small receipts being able to return a paying dividend upon a 
gross capital expenditure of upwards of £7,000 per mile. 

The second State railway already in existence is a short branch, 
eight miles in length, extending from Jhelum, on the Great 
Indian Peninsula Railway, to the cotton mart of Khamgaon. 
It was constructed by the Government out of the Berar revenues, 
Operations were commenced in June, 3869, and the line was 
opened by the Viceroy, in the presence of his Royal Highness 
the Duke of Edinburgh, in March last. No exact account of its 
cost has yet been received, but it has been put down at £40,000. 
The outlay was increased by the rapidity with which the work 
was executed, the operations having been conducted during the 
rains. An additional expense was also incurred by borrowing 
permanent way from the Uude and Rohilcund Company, tbe 
carriage of which from Calcutta added, it is estimated, £4000 to 
the cost. The line is now being worked by the Great Indian 
Peninsula Railway. 

The state railway next in order of consruction, but probably 
first in a political and military point of view, is the one from 
Lahore, in continuation of the Delhi and Punjab line, to the 
frontier outpost of Peshawar. This line, under the name of the 
Northern Punjab Railway, will be 173 miles in length. It is to 
be commenced on a most economical scale, and improvements 
will gradually be made as the traffic justifies fresh outlay and 
calls for greater conveniences. The surveys of the line between 
Lahore and Jhelum have been completed, and construction has 
eommenced on 100 miles. The surveys beyond Jhelum, between 
that place and Rawul Pindee, are now approaching completion, 
Designs and estimates have been prepared of the three great 
bridges over the Ranee, Chenab, and Jhelum. Mr. Lee Smith, 
by whom the line is being constructed, is now in this country 
with the plans, and contracts for the ironwork are about to be 
made. The bridges are to consist of two parallel girders, carry- 
ing the railway, which is also to be used as a carriage way above 
and a footway between. Permanent way for 100 miles has been 
sent out. It has been decided to appropriate half of the Grand 
Trunk road to the railway, except where the nature of the 
country makes diversions desirable ; but these exceptions do not 
occur for any great distance. The present rough estimate of the 
cost of this line is about three millions sterling. 

In addition to the foregoing, the following lines are now being 
surveyed by the Government with a view to their early commence- 
ment :—(1) From Delhi in a southerly direction to Rewaree, 
with a branch to Furrucknuggur, where valuable brine springs 
exist. (2) From Agra to Sambhur, Salt Lake, and on to Ajmere, 
forming a junction at some point to be determined on with the 
above-mentioned line from Delhi. (3) From Mooltan by the 
Valley of the Indus to Rohree. (4) From Koolburga to Hyder- 
abad. (5) From Karwar to Hooblee. No estimates have yet 
been made of the cost of the lines to be undertaken by Govern- 
ment, nor has it been considered necessary to make any special 
provision for the raising and issuing of money for the purpose. 
In the Loan Bill of last session it was at first proposed that 
£4,000,000 should be raised for “the purpose of the construc- 
tion of railways in India, and for no other p' whatsoever,” 
but the clause was expunged from the bill before it passed the 
House of Commons. 

The surveys which were made for the Hooblee and Karwar 
line by Mr. Buchanan were not encouraging as regards its cost, 
which he estimated at £20,000 a mile. The ascent of the ghauts 
as proposed by Mr. Buchanan would be obtained by an incline 
four miles eight chains in length, with a gradientof one in seven- 
teen, with theexception of twelve chains, which is level. For fift 








miles out of its length of ninety-five miles the line runs thro 
densejungle. Under these ci t the Secretary of Stat 
to the conclusion that, unless the result of further snow being 


made was more , “There will be no alternative but 
~— at immediate i rR a railway, or, as the Govern- 
ment i to adapt the line generally to slow speeds 
and small trains, - 


Besides the above a small branch, similar to the Jhelum and 
Khamgaon Railway, is about to be made by the Government 
from the Great Indian Peninsula Railway to Domrawuttee. It 
will be six and a-half miles in length, and is estimated to cost 
£5000 a mile. 

As regards the gauge of Indian railways of the future, it is not 
at all improbable that such as do not form a part of the system 
of main trunk lines, but which will act as branches or feeders to 
them. may be constructed of a much narrower gauge, and be 
altogether of a lighter description, than the existing lines. The 
capabilities of narrow gauge railways have recently been pro- 
minently exhibited to commissioners from the Russian and 
Indian Governments by visits in February and June last to the 
Festiniog Railway ; at the same time, the advantages of the 
double bogie engine for sharp gradients and steep curves have 
been so clearly demonstrated by the Fairlie engines at Port- 
madoc, Brecon and Berry Port, that no doubt now remains as to 
the possibility of working lines safely and with economy, having 
curves and gradients euch as a few years since would have been 
considered prohibitory. By thus being enabled to follow more 
directly the natural contour of the country, railways may evi- 
dently be constructed far more cheaply than heretofore. This 
point has, fortunately, attracted the attention of the Indian 
Government, who, in their desire rapidly to extend their means 
of railway communications, have not lost sight of this most im- 
portant question of the day. A commission has accordingly re- 
cently been appointed in this country, consisting of Colonel H. 
Dickens, R.A., Colonel R. Strachey, R.E., and Messrs, Fowler 
and A. M. Rendel, with instructions to decide upon the most 
suitable gauge to be adopted in future for Indian railways. These 
gentlemen recently paid a visit to Portmadoc, and inspected 
again the Festiniog Railway, instituting such experiments as 
seemed to them desirable, in order fully to convince themselves 
of the advantages of the system in use there. It is almost need- 
less to say that the commission returned completely satisfied 
with all that they had there witnessed. They have now gune 
over to Sweden with the Duke of Sutherland, who has placed 
his yacht at the disposal of the commission, in order to visit and 
inspect the working of the 3ft.'gauge railways in that country. It 
is expected that they will be absent about three weeks, and on 
their return they will probably report upon the conclusions they 
may have arrived at as to the future gauge for Indian railways. 
The terms of this report may probably have some effect upon 
| the following rules laid down for the guidance of officers ap- 

pointed to draw up projects for the proposed State railways, 
| especially as regards gauge. They have at present been issued 
only in the shape of a preliminary memorandum :— 

“1. The lines should be designed for a traffic worked at a 
moderate speed—say not exceeding fifteen miles an hour; and as 
respects the substructure and way, they should be first-class 
“ey tone no pe railways. on the standard of 5ft. 6in. gauge, 
but throughout, and with no exception, for a single track only. 

“2. This limitation will not prevent consideration of the ex- 
pediency of laying in the foundations of any particular work for 
a double track, but any case in which that course may seem proper 
will have to be separately brought forward. 

“3. Everything should be designed from the first to suit the 
working on a single liue, special arrangements for crossing between 
stutions being, if necessary, made. 

“4, Economy of first outlay is to be studied to the utmost in 
all the adjurcts, and to this end stations, buildings, &c., should 
be of asimple and inexpensive character, the accommodation being 
restricted to the expected present wants of the traffic. Raised 
platforms should be dispensed with, excepting only at principal 
or terminal stations where a large passenger traffic may be 
expected. 

“5. Buildings likely to be subjected to the vibration caused by 
trains or engines in motion should be built in a perfectly solid 
manner with the best lime mortar; but other buildings may 
commonly be constructed in a less costly manner, with burnt or 
half-burnt brick and mud, with foundations in lime only, or 
otherwise, so as to secure economy to the utmost, while the 
essential object of the work is obtained. 

“6. All buildings to be used as residences during construction 
should, wherever possible, be placed so as to admit of their being 
utilised, when the line is open, as stations or quarters for the 
permanent railway staft. If this cannot be arranged, these build- 
ings should be of the most temporary nature possible, so as to last 
their purpose, and nothing more. 

“7. As regards cost, the essential point to be borne in mind 
is that the road and the machinery for working it shall be first- 
class ; but that in every other particular the bare neceasities only 
of the traffic shall be provided for, without indulging in luxuries 
or comforts, which may be postponed till demanded by the 
traffic. 

“8. The formation width for a single line should not exceed 
18ft. in bank and 24ft. in cutting, and in difficult ground, or where 
the soil will admit of a reduction without inconvenience, these 
widths may be reduced by at least 2ft. 

“9, Where the track is double the formation may be increased 
by 12ft., subject, however, to a greater width than this allows 
between tracks in stations. 

“10. The width of ballast at sleeper level should not exceed 
10ft.; depth below sleepers 12in. 

“11. The width of bridges and culverts should be reduced to 
aminimum, say 10ftor 12ft., consistently with true economy when 
| in bank. Large bridges may be simply wide enough to carry the 
| rails, with footways on either side for maintenance purposes, unless 

the bination of an ordi roadway be determined on. 
| “12. A ruling gradient of = & should be aimedat. Whencircum- 
| stances make the adoption of a more severe gradient expedient, 
either exceptionally or generally, throughout the line, they should 
bespeciallyrepresented for orders. In every level country aruling 
gradient of Px may be adopted. 

“13. Curves should not, asa rule, be of sharper radius than 
2500ft., except in the vicinity of stations. When demanded in 
other places by the features of the ground, the circumstances 
should be specially reported for orders. 

“14. Fencing + es be estimated for, but it is probable that 
a change in the law may allow of its being limited, when slow 

are adopted, to the vicinity of stations and other places 
where absolutely n 4 sf 

‘15. The telegraph will be arranged for, through, or in com- 
munication with the Government Telegraph Department, but it 
should be included in the estimates. 

“16. Rules as to taking up of land, and as to scales for both 
preliminary and final location surveys, will shortly be published. 

“17. The questions of rolling stock, character of permanent 
way, designs of stations and other buildings, provision of work- 
shops, &c., will be considered hereafter, and separate instructions 
will be issued regarding them. The matter calling for first con- 
| sideration is the formation of the road, and it is to this that 
| attention should now be mainly given.” 














An we hove sivendy Seted. the results of the present gauge 
commission ma; to aconsiderable alteration in many of 
the foregoing directions, which, however well suited for lines 


running through the alluvial plains, of whichagreat part of India 
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consists, appear to be totally unsuited for the construction of 
cheap lines in hilly districts. 

In order to establish a proper system of accounts at starting, 
rules have also been laid down for the guidance of all those 
who are engaged on State railways. The accounts are to be kept 
distinct from those on other public works. A separate account will 
be kept for each railway. It will doubtless bea great satisfaction 
to executive engineers—who in India have also to keep these ac- 
counts—that the expenditure is to be divided under eighteen 
different heads. The rules are said to be very complete, and 
calculated to insure method and accuracy in the preparation and 
rendering of periodical statements, as well as to provide checks 
against carelessness and irregularity in the conduct of the works. 
We would suggest for consideration, whether it would not be 
desirable to train up a special class of accountants for this work, 
one of whom should be attached to the office of every executive 
engineer. 





GOVERNMENT AND INVENTORS. 


WE have been requested by the secretary of the Society of Arts 
to give publicity to the following facts :—The council of the Society 
of Arts have appointed a committee to report whether there is 
good foundation for the statement that reasonable dissatisfaction 
exists respecting the manner in which inventions are examined and 
dealt with by the Government ; and if such be the case, whether 
any practical remedy can be suggested. The following gentlemen 
have consented to serve upon this committee :—F. J. Bramwell, 
C.E., Hyde Clarke, Henry Cole, C.B., Warren de la Rue, F.R.8., 
Major Dyer, R.A., Captain Donnelly, R.E., John Fowler (late 
President of the Institution of Civil Engineers), Lord Richard 
Grosvenor, M.P., Admiral Halsted, Thomas Hawksley, C.E., 
Admiral Sir J. D, Hay, Bart., M.P., C. W. Merrifield, O.E., F.R.8., 
John Penn, C.E. (late President of the Institution of Mechanical 
Engineers), J. Ramsbottom (President of the Institution of Me- 
chanical Engineers), Alderman Sir W. Rose, Alderman Ryder, 
Captain Scott, R.N., C. W. Siemens, F.R.8., Captain Tyler, 
Thomas Webster, Q.C., F.R.S., Sir Joseph Whitworth, Bart., EC. 
F.R.S. (late President of the Institution of Mechanical Engineers.) 


The following questions have been prepared by the committee, 
and are addressed to those inventors and others who may possess 
information and are interested in the subject. 

1. Name and profession of person filling up this form. 

2. Address. 

3. State the nature of the invention or inventions (if any) which 
you have submitted to the Government. Were they, or any and 
which of them, protected by patent or otherwise ? 

4. To what department of Government have such invention or 
inventious been submitted ? 

5. What was the tribunal which judged the invention or inven- 
tions? And, if yousee fit, give the names of the persons composing 
such tribunal. 

6. Give the date when the invention or inventions were sub- 
— and the dates and nature of the answers (if any) you re- 
ceived, 

7. Is it your opinion that such tribunal was impartial, and com- 
petent to judge correctly of the invention, and if not, why not ? 

8. Had you sufficient opportunity of appearing before such 
tribunal, and of giving the necessary explanations ? 

9. Was such tribunal one whose sole duty it was to judge of in- 
ventions, or was it likewise engaged, either as a body o. indivi- 
dually, in inventing or in perfecting inventions ? 

10. Was any individual on that tribunal interested in inventions 
kindred to those which you brought before it ? 

11. Have the inventions of the tribunal, or of any of the indi- 
viduals composing it, embraced any portion of your own proposals 
since you first submitted the invention or inventions? 

12. Was any trial made of your invention or inventions or any 
of them, and was any official report made of the results of the 
trial, and when was that report communicated to you? If delayed 
or refused, on what grounds ? 

13. Were any, and what, objections raised to the trial of the in- 
vention or inventions? 

14. Were the invention or inventions wholly or partially adopted 

or rejected ; and if adopted, were any and what steps taken to re- 
munerate you? 
15. Have any and which of the inventions since been tried, 
wholly or partially, and if so, by whom and at whose expense; 
and has any remuneration been granted to you or to others for the 
same?! 

16, Can you briefly give this committee any proofs in writing of 
the correctness of your views, and of the value of your invention 
or inventions ? 

17. Please make any observations bearing on the subject not in- 
vited by the foregoing questions. 

The whole is published in the form of a circular, which may be 
had on application to the secretary. The answers should be re- 
turned to the secretary of the Society of Arts, John-street, Adelphi, 
London, W.C., as early as convenient, and in no case later od 
ist of November, 1870. 








TORPEDOES.—An interesting trial of a sea torpedo was made on 
Monday in the offing at Plymouth. The Commander-in-Chief, 
Admiral Sir H, Codrington, K.C.B., Captain the Hon. F. A. 
Foley, Captain Jones, Captain Napier, Commander Harvey (the 
inventor), and other naval authorities, were present on board the 
gunboat Pigeon. The first torpedo, towing on the port side, was 
used against the hulk Sea Horse, the gunboat crossing her stern, 
and the torpedo striking her port amidships about 10ft. below the 
waterline. No. 2 torpedo, on the starboard side, was towed 
against her Majesty's brig Squirrel, under canvas in the offing, 
and, striking her on the port quarter, came up under her bows. 
No. 3, towing to starbord, was then brought down upon the 
turret-ship Prince Albert at shell practice, further out; the gun- 
boat crossed the ship’s bow, and the torpedo struck her port bow 
8ft. under water, and, passing under the bottom, came up on the 
starboard bow. With No. 4, to port, also used against the Prince 
Albert, the tow-line passed over the ship, and was allowed to run 
out to the end ; the bight was then thrown clear, and the torpedo 
came up from under the bottom. This was oceasiored by no fault 
of the apparatus, but from want of speed in the gunboat at the 
moment of collision. No. 5, to starboard, was used the 
brig Squirrel, and, striking her on the starboard-bow at 8ft. under 
water, came up under the starboard-quarter. Several other 
attacks were then made on the turret-ship Prince Albert in every 
conceivable direction, and in almost every instance with complete 
success, as the capsule was found to be pierced after every con- 
tact, showing that had the torpedoes been loaded with an explo- 
sive compound, the destruction of the vessels struck must have 
ensued. The trial, although quite sufficient to show the principle 
and accuracy of this formidable weapon, would have displayed 
its precision more prominently had the towing been performed by 
a faster vessel than the Pigeon, which steams only six knots, 
whereas it should be a speed of eleven knots at least to insure 
good steerage to the torpedo and its sharp contact with the 
opposing vessel. The Russian Government are before us in adopt- 
ing this terrible engine of war, as twenty of these torpedoes have 
already been supplied, and are being used for practice by the 
Russian war steamers on the Baltic. Several interesting experi- 
ments were also made with small quantities of explosive com- 
ek at the Ps se ae could imagine the frightful effect 
c 7 torpedo’s c' e) exploding with upward tende 
under a ship’s bottom. vow sid 





PORTLAND CEMENT. 


Ir is difficult to define with certainty the source from which 
Portland cement derived its name; notwithstanding the many 
excellent treatises that have from time to time appeared, its 
early history is to some oxtent involved in obscurity. It is pro- 
bable, however, that Portland cement was so called from a presumed 
resemblance which it bore, when first introduced, to the colour of 
Portland stone; at all events, we can assign no more plausible 
reason for its nomenclature. 

Portland cement is undoubtedly of English origin. It was 
introduced to public notice under a patent by an Englishman 
nearly fifty years ago ; we have hitherto possessed a partial mono- 

ly in its production, inasmuch as we have, fortunately, inex- 
Raustible beds of the raw material from which it is made, and an 
abundant supply of fuel necessary for their economical manufac- 
ture. It is strange that under these conditions French engi- 
neers should have obtained the start of their professional confréres 
in this country, and that they should have been the first to 
demonstrate by experiments, and sshenaeny by the erection of 
magnificent harbour works on their seaboard, the valuable pro- 
perties of this excellent constructive material. We may date 
the extensive employment of Portland cement in England from 
the commencement of the metropolitan main drainage works. The 
experiments conducted by Mr. Grant and others have happily been 
instrumental in dispelling the mistrust with which it was previously 
regarded by English engineers; and we are nowno longer open to the 
reproach of allowing foreigners to show us what can be done witha 
material of which we are ourselves the principal producers. During 
the last fifteen years the manufacture of Portland cement has 
7 on steadily increasing, until at the present day we find that 

ivtle short of 400,000 tons per annum aye made in the county of 

Kent - the centre of cement manufacture—irrespective of the pro- 
ductions of many minor factories in different parts the country. 
Fully three-fifths of the total quantity are used by English engi- 
neers, either at home orabroad. We still continue to supply large 
quantities to the French, and a new market has recently sprung 
up through the demands of Russia for the extensive public works 
now being carried out there. 

The chemistry of the setting of Portland cement is by no means 
so well understood as it ought to be. There is no doubt, however, 
that, like the hydraulic limesand natural cements, it is, chemically 
speaking, a double silicate of lime and alumina; silicic acid is 
generated by the hydration of the cement, and forms insoluble 
salts with the lime and alumina bases. It is a curious fact that 
Portland cement hardens more rapidly when salt water is used 
for the hydration then when fresh water is employed. May not 
this arise from the following causes ?—According to Schewertzer, 
1000 grains of sea-water in the English Channel contain 27°060 
grains of chloride of sodium ; soluble silica has a known prefer- 
ence for alkaline bases, and it is not improbable, when the cement 
is hydrated with sea-water, that the chloride of sodium is decom- 
posed, the silicic acid of the cement combining with the sodium 
and oxygen of the water, and forming thereby a silicate of soda, 
or a species of crude glass. To this cause we attribute the more 
— hardening when salt water is present. 

e purpose dealing now with the manufacture of the cement, 


| but before doing so we ought to state that marketable Portland 


cement is of two classes, which, for the sake of distinction, may be 
termed ‘‘ Engineers’” cement and “ Plasterers’” cement. The 
former is the more costly; it is usually described by manufac- 
turers as “‘ best heavy tested,” it weighs from 112 1b. to 120 lb. to 
the bushel, is slow setting, and of great strength ; the latter is a 
light cement, quick setting, and of inferior strength when com- 
pared to the other. It must be understood that our remarks apply 
exclusively to ‘‘ Engineers’” cement ; we prefer to say nothing ad 
of the other questionable compound. Having thus generalised 
the two distinct types, we will proceed to describe the manufacture. 

Portland cement is made from chalk and alluvial clay; the 
factories on the banks of the Thames use white chalk, those on 
the Medway grey chalk ; the latter is probably preferable, inas- 
much as it contains large quantities of silicious matter. Mr. 
Reid, in his invaluable treatise on Portland cement, says 
that “‘the present and safest proportions, provided both chalk 
and clay are selected free from sand, are four parts of chalk 
from the Medway (grey), or three parts of Thames (white), 
with one of clay by measure.” In the manufactory we lately 
visited, these materials are brought in barges from a short 
distance and deposited in heapsin the yard; they are wheeled 
from thence to the wash-mills as necessity requires. These mills 
are of simple construction: each has a circular pan, 6ft. in diameter 
and 2ft. deep, in which two ‘‘ edge runners,” 4ft. 6in. in diameter, 
are kept continually going ; a constant stream of water flows into 
the pan, and as the ‘‘edge runners” revolve the chalk and clay 
are thoroughly ground, and, being thus converted into a fluid 
state, they filter through a band of fine brass wire gauze fixed to 
the side of the pan, and flow through wooden ‘‘launders” into 
tanks or settling reservoirs. One wash-mill will feed four tanks, 
each of which is about 100ft. long, 40ft. broad, and 4ft. deep; when 
one of these has been filled in the manner just described the same 
process is applied to the others in succession. About three weeks 
after the tanks have been filled the whole of the materials will 
have been precipitated, the clear water having been drained off in 
the meantime through a small weir in the brick side of the tank ; 
the residuum is a plastic mixture of the consistency of ‘‘ putty,” 
and not much unlike it in colour. The next process is to convey 
this precipitate in wheelbarrows from the tank to the “ drying 
floors,” over which it is spread in a layer about 6in. thick; each 
floor is 40ft. by 30ft., it consists of an outer skin of boiler plates 
resting on a series of brick ovens and flues. The object of this 
arrangement is to render the plates sufficiently hot to effect the 
rapid desiccation of the water from the superincumbent layer, a 
process generally accomplished in about twelve hours. The mate- 
rials having thus been thoroughly dried are ready for conveyance 
to the kilns. Mr. Reid accurately describes in a few words the 
theory of “‘ burning” cement; he says ‘‘that, as in lime making, 
the object of burning is to set free the carbonic acid in combina- 
tion with the materials, so also in manufacturing Portland cement 
sufficient heat is required, not only for the same purpose, but also 
to facilitate the partial vitrification of the mixture.” In a notice of 
this kind we need not enter into a detailed description of the kiln ; 
it will be sufficient to state that the one we saw in use is of a cir- 
cular form, 16ft. in diameter and 25ft. high; it has a dome-shaped 
top, with an orifice for the escape of the carbonic acid gas; the 
“charge” consists of alternate layers of coke and raw materials, 
the burning generally occupies thirt y-six hours. When the con- 
tents of the kiln become sufficiently cool, the ‘“‘clinkers,” or 
cement stones—for the mixture has now assumed that form—are 
drawn and removed to a floor where the larger pieces are broken, 
and the whole of the burnt materials are then conveyed to the 


hoppers of the grinding-mills, where, passing under rapidly re- 
volving horizontal burr-stones, they "are ground into an almost 
im: 


palpable powder. The cement issues from the mill at a tem 
rature of about 160 deg., and the now material is 
wheeled away, and spread in a layer from 2ft. to 3ft. thick over 
the floor of a cool shed, where it is subsequently packed in casks 
or sacks for conveyance from the works. We may summarise the 
essential conditions for the manufacture of good Portland cement 
thus: (1) The chalk and clay should be thoroughly mixed in the 
wash-mills, and the fluid materials delivered by “launders” over 
the entire area of the settling tanks. (2) The contents of the 
kilns ought to be burnt equally throughout. (3) The burnt 
materials should be ground very fine. (4) After coming from,the 
mill the cement should be spread over the floor of a shed, and 
allowed to remain there for at least a fortnight previous to being 
packed into casks or sacks. Having now briefly, and, for want of 
8 we fear incompletely, sketched the different processes, 

the delivery of the c and clay inthe yard to their manufac- 
ture into marketable Portland cement, we purpose concluding our 
remarks with a few observations of a more general character. 








The strength of Portland ti as its specific gravity 
increases; the tensile tests are usually made with briquettes 
the standard size for the neck being 1}in. x lin. ; and it must 
be understood that all experiments referred to by us have 
reference to the weight necessary to sever 2} square inches 
of neat cement, 

It appears from Mr. Grant’s valuable paper, read before the 
Institution of Civil Engineers in December, 1865, that Portland 
cement gains from 20 to 30 per cent. in strength by setting under 
water ; it is usual, therefore, to place the test briquettes in water, 
after gauging, and to allow them to remain there until they are to 
be tested. The following table has been compiled from a recent 
series of experiments, it shows the average tensile strength of 
Portland cement as compared with the natural cements ; the test 
blocks were of the standard size of 2} square inches, and placed in 
water as before described :— 

















Weight | Breaking | Breaking | Breaking 
per weight two|weight four; weight seven 
bushel. days old. | days old. days old. 
Ib. Ib. Ib. Ib. 
Portland cement .. 119 598 914 1024 
Romancement.. .. 76 200 240 £389 
Medina cement ee 69 280 313 313 
Cement de Zumaya.. 84 306 } 409 
(Spanish) | 


We are enabled to vouch for the accuracy of these figures; they 
are the results of modern experience, and have not before been 
published, 

Mr. Grant’s tables show conclusively that the strength of gauged 
Portland cement increases with age ; from his experiments it ap- 
pears that the breaking weights of test blocks, one week old, one 
year old, and two years old, are as 1, 1°5, and 1°62 ; the ultimate 
maximum tensile strength has not as yet been ascertained. Expe- 
riments are, however, being conducted periodically with a view to 
determine this important point. Mr. Grant gives the average ten- 
sile strength of cement weighing 1191lb. to the bushel as 777 lb., 
whereas we give it as 1024 1b. ; the excess of the breaking weight 
as recorded by us may probably be accounted for by improved 
manufacture since Mr. Grant’s experiments were made, We may 
remark en passant that Messrs. Hilton, Anderson, and Co., last 
year supplied one of the leading engineers with 4000 tons of ‘‘ best 

eavy tested” (weighing from 112 1b. to 1171b. to the bushel), 
the average breaking weight of which, on a ar inches, seven 
days after gauging, was nearly 1020 1b., ahighly satisfactory result. 

On large public works Portland cement is generally stored in 
bulk, and not in casks or bags; by free exposure to the atmosphere 
it increases in quantity as well as improves in quality, a happy 
combination, unfortunately of rare occurrence when dealing wit 
constructive materials. 

Portland cement now forms an important item in the list of our 
manufactures, but even now its valuable properties are not as fully 
appreciated as they deserve to be; very little has hitherto been 
done, for instance, in the way of concrete roads. Macadamised 
roads are in many situations notoriously objectionable, and we 
hope the day is not far distant when the concrete system will be 
fairly tested ; we do not say it is applicable to every thoroughfare, 
but we do say that in certain situations it might be applied with 
every prospect of success, 





DRAINAGE MACHINERY.—Messrs. Gwynne and Co., of the 
Essex-street Works, Strand, have just completed a set of the 
largest pumping engines yet made, for some very heavy 
drainage works, consisting of the reclamation of 20,000 acres of 
land for the Nissum Fiord Company in Denmark. These engines 
and pumps embody the latest improvements, and are the result of 
great experience arrived at from a similar set of machinery erected 
by the same firm six years ago at the Stadye Fiord. These engines 
were proved to be capable of raising 60,000 gallons of water per 
minute to a height of 6ft., 10,000 gallons more than thecontracted 
quantity. In the case of the present engines the estimated 
quantity is 27,000 gallons, but the lift is increased to 12ft., a con- 
siderable difference in such a body of water. Although these are the 
terms of the contract, Messrs. Gwynne and Oo. feel confident the 
engines and pumps will raise the enormous quantity of 40,000 
gallons — equal to 178°5 tons — 12ft. high per minute. The 
general arrangement of the machinery consists of a pair of engines 
placed 4ft. apart from centre to centre, with one pump on each 
side. The engines are coupled together by a disc drag link, which 
is also used for turning engines round when steam isdown. All 
the starting valves and cocks are placed within a compass of 3ft., 
so that one man is capable of starting and superintending the 
whole of the machinery. The pumps are constructed on Gwynne 
and Co.’s well-known centrifugal principle, and are 42in. diameter 
in the pipes. The external cases are made in four pieces for con- 
venience of erection and repair, and the discs are 5ft. diameter, 
and the entire machinery is so arranged that either boiler 
can drive any engine or can work either pump. The 
crank shaft of the engines is in one line, and connected 
to the pump spindle by a wrought iron coupling, forged 
on, the pump spindle is carried through the pump, with a 
stuffing-box at each end. The engines are expansive condensing 
engines, and are fitted with cylinders 2lin. diameter and 2lin. 
stroke, mahogany lagged, running at 140 revolutions per minute, 
equal to a speed of piston of 490ft. per minute, the consumption 
of fuel is about 3 lb. per horse-power per hour, vacuum, 27in. The 
crossheads are wrought iron cut out of the solid, and are on the 
slipper guide principle, so extensively used by Gwynne and Co. in 
their direct-acting steam pumps. The air-pumps are l0in. dia- 
meter, gun-metal lined, and worked direct off the piston rod in 
the usual manner, the buckets being gun-metal and fitted with 
pine wood packing. It has been the custom, in these very large 
pumping engines, to use foot valves at the bottom of the suction 
pipe, but this has been found to be unnecessary, and a very ex- 
pensive item is dispensed with. The pumps are charged by the 
air-pumps of the engines, being connected by a 3in. pipe with the 
highest point of the pumps; the engines during the time of charg- 
ing run at half speed, the condensers taking their water from 
an elevated tank. A vacuum is then formed in the pumps and 
pipes, which causes the water to flow up over the disc, which is 
seen by the attendant through an ordi glass water gauge, 
placed on the side of each of the pomp. Immediately the water 
shows itself, the connections tween the centrifugal 
pump and the air-pump are stopped, and the engines are turned 
on at full speed. The len of the suction pipe is 
12ft., and the delivery pipe 27ft.. this last is formed 
in the shape of a syphon, which greatly assists the pumps, as well 
as reduces the lift at low water, and enables the machinery to 
be fixed above high-water line. At the end of each delivery pipe 
is fitted a self-acting flap valve, which prevents the return of any 
water at high tide when the machinery is stopped. There are 
two boilers on the double-flue Cornish principle, each 24ft. long 
and 6ft. 3in. diameter, with all the usual fittings. They are con- 
structed to burn peat, or wood, and are fed by a 4in. vertical 
donkey, which also feeds the condenser tank. Taking these 
engines and pumps as a whole, they are arranged in a very satis- 
factory manner, are ed with every modern improvement, 
and cannot fail to give the utmost satisfaction in the working. 
While on the subject of direc ing pumps, we may state that 
Messrs. Gwynne and Co, have a well designed combined pumping 
engine in hand at the present moment for the Punjab Railway, 
capable of Goshanging 1000 ms per minute 60ft. high, an 
engraving of which we shortly publish. They have also 
recently manufactured a pair of their combined pumping engines 
for the Hong Kong dry 


a pair for the docks at Shanghai, 
also for the docks at Sw Hall, and Otago Docks 
New Zealand; also a large set of combined, expansive, con- 
ao pumping engines for the Noord Polder drainage works 
in ,Ho 





oa 





= 


oe eee 





eo Remuttenesn:eaes ail 





CNS 





a 


Seadezsg 10% 





JULY 29, 1870. 


Rodiiee 


THE ENGINEER. 


~— ee 


aa I et ee er eee, 


"3 








=z 


RAILWAY MATTERS. 


THE addition to the railway system of the United States during 
the past year was 6588 miles—a total nearly twice as large as in 
any previous year. 

Ons of the contractors of the Toronto and Nipissing Railway of 
Canada is reported to have left for California for the purpose of 
procuring Chinese labourers. 

Mr. Brassey, the eminent contractor, is about to proceed with 
the construction of a railway from Berlin to Stralsund. The works 
are to be commenced at once. 

THE street railway system has been introduced into Ottawa, the 
legislative capital of Canada, A line two miles in length will be 
brought into operation next month. 

A CONNECTING link of railroad across the Canadian frontier line, 
opened on the 1st of July, completes railway communication be- 
tween New York and Quebec, via Lennoxville. 

Ir is believed that the first section of the Ryedale Railway be- 
tween the Malton and Thirsk line and Helms!ey will be completed 
and opened for passenger traffic early in 1871. 

THE Brighton Company elect to abandon the wie! and Sussex 
line and pay compensation, the maximum of which will not exceed 
£35,200. The reduction of fares on the company’s line is bringing 
back their lost traffic. 

TuE traffic on the North-Eastern Railway is still largely in- 
creasing. In the week ending July 23rd the revenue collected upon 
the ee was £89,323, as compared with £80,348 in the corre- 
sponding week of 1869. 

THE North-Eastern Railway Company are setting out the link 
line between Boroughbridge and Knaresborough, with the inten- 
tion of proceeding with it at once. The preparatory relaying of 
the Thirsk line with fished rails has also been commenced. 

Governor WALKER, of Virginia, has signed the bill incorporating 
the Atlantic, Mississippi and Ohio Company. This consolidates 
the Norfolk and Pittsburgh, South Side, and Virginia and 
Tennessee roads, under the management of General Mahone, 

THE Master of the Rolls has granted an injunction restrain’ 
the Great Eastern Railway Company from pumping water out 
the Cam. The company have erected a 9in. iron main, with the 
intention of abstracting 100,000 gallons of water daily from the 
river for their locomotives, 

THE Manchester, Sheffield, and Lincolnshire directors are au- 
thorised to expend £5000 for improvements at Guide Bridge sta- 
tion in conjunction with the London and North-Western Company, 
who are to find an equal sum. Sums are also voted for widening 
the Barnsley tunnel and viaduct, and for a new station at Peni- 
stone. 

A Noisy railroad meeting in Montreal, the other day, caused a 
regular stampede of the rats beneath the floor of the hall in which 
it was held, An army nearly as great as that led by the “ pied 
piper of Hamelin” incontinently left the building to the mono- 
plising railroad men, and betook themselves in all directions to the 
cellars of the citizens. 

At the Gateshead Borough Police-court on Monday (before 
Alderman Johnson, and Messrs. R. 8. Newall, and Edmond Craw- 
shay), Thomas Tweedy, a porter on Newcastle Quay, was charged 
with stealing two bundles of rags from the North-Eastern Rail- 
way Company's goods station, Oakwellgate, Gateshead, on 
Friday morning last, Tweedy was committed to Durham Gaol 
for six months with hard labour. 

THE works connected with the extension of the Midland Railway 
from Settle to Carlisle are now in full activity. Messrs. Eckersle: 
and Bayliss have got thoroughly to work upon their contract, whic: 
extends from Newbiggin to Carlisle, a distance of twenty-three 
and a-half miles. Nearly all the cuttings consist of sand, gravel, 
and sand rock, so that it is expected that fall average time will be 
worked, even during the winter months, 

Ir is stated that the construction of the line between Grassen- 
dale Park (where it joins the Liverpool and Garston line) and 
Manchester is in an advanced state. The associated companies 
desire to have their independent line between Liverpool and 
Manchester opened as soon as possible, as they are now paying the 
London and North-Western Company an annual toll of £50,000 for 
running over twenty-four milesof the London and North-Western s 
line between Garston and Manchester via Warrington. 

A SINGULAR mishapoccurred on the Malton and Driffield Railway 
on Thursday. At the Bendale tunnel is the summit, whence the line 
falls all the way toGarton, near Driffield, and there twomen, witha 
railway truck, were collecting the hay made on the slopes of the line, 
and one man mounted upon the load. The truck got away with hin., 
and went down the line at considerable speed, passing the Fimber 
and Wetwang stations, and after a run of some miles lost force 
near Garton. The line was all clear, and nothing was any worse 
for the accident. 

Two invoice clerks, named Cuff and Arnott, lately in the em- 
ployment of the London and North-Western Railway at Birming- 

am, were on Monday brought before the magistrates at Manches- 
ter for stealing and converting to their own use goods sent for 

transmission by rail, In one case sixteen iron bedsteads and two 
cases of iron fenders had been sent to the Birmingham station 
the maker, to be forwarded to an address in London. The mene) 
substituted the address of ‘‘William Hammond, commiss 
agent, Newcastle-upon-Tyne,” but caused them to be sent to P 
lane station, Live: whence they caused them to be forwar 

to Manchester, and sold by auction, The prisoners have been Be 
manded that other charges may be proved against them. 


Waitt the 7.45 Campsie train was on the main line of 
the North British Railway, near Lenzie, on W 
evening, continued whistling from one of the third-class 
carriages attracted the attention of the guard, and the train 
was stopped. It d that a ape for Kirki iam, 
named Francis Cassidy, an iron moulder, and a married man, 
fallen out of the carriage on to the railway between the up and 
down lines. He was found to have received sev severe 
injuries, his left arm being crushed, and nearly removed 
the elbow ; his right arm was also wounded at the wris 
head bruised and cut. On being brought to Kirkin 
unfortunate man was too weak to be removed to his re 
but Mr. Scott, station master, afforded him every comfort in 
first-class waiting room. His left arm was at once amputated 
Dr. Stewart, with the assistance of Dr. Whitelaw. The injuries 
to the head, which stunned the man fora time, render the issae 
of the ease somewhat doubtful. 

Tue night service Irish mail train down, due out of Stafford at 
pe Prd) had proceeded about two miles on the road for Crewe 
on Friday night, when, without a moment's warning, it rushed 
into a lot of mineral wagons which were t across the line in 
consequence’ of a ‘wagon axle breaking. ge train was 
proceeding in the opporite direction. The of course, 
immediately brought to a stand, when it w no 
injury had happened to the passengers, t ’ 
of the oo a he they escaped was a 
engine which was a very powerful one, was not very much 

The violence of the collision was most felt in the 
guard’s van next to the engine, and the two Post-office vans 
which came next. The guard was hurt in the knee, but not 
seriously, Hilton, one of the guards in the train at the Abergele 
accident two years was also in the train. A letter sorter in 
the train was also tl Tee Se ee ee 
re was ap Dr. Taina The gle 
= ‘or many hours, @ passengers and the 
orth had to be sent round by Shrewsbury. icra te Borodin ra 
e 
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of the goods train were thrown into the river which skirts 
of Suit said Up to's Dapp hone on Bombay ath Gere UNE tote 
away the débris, 





NOTES AND MEMORANDA. 


Lamy has devised a new thermometer which depends for its 
action on the dissociation of the compound CaCl, 4 NH,, chloride 
of calcium saturated with dry ammonia. The temperature is 
determined by measuring the tension of vapour. 


CHEVREUL states that Bourdelin in 1683 first observed the forma- 
tion of ammonia by the action of water saturated with air on 
iron; in other words, during the rusting of this metal under ordi- 
nary circumstances. Geoffroy in 179, and afterwards Prout, 
noticed the same phenomenon. That all ferruginous clays contain 
ammonia is well known. Though water is not decomposed by 
metallic iron, it is a enrious fact that this change takes place in 
the presenee of hydrated protoxide of iron. 


THE ninepenny ay on ona brought into London (with the 
addition of oon £11,000 £12,000 for wine duties roduend 
to By. 
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The London coal tax took more than a quarter 
serling out of the pockets of the consumers of coal in the year 


obtained, by boi ignited oxide of with 
sep eres 






evol an insol powder, com, - 
GNE'T approsimsted to t te of 2 (ach + 
CuO) 9 HO, Sulphate of oxi ve & 
product very much resembling sub- 


stance derived from carbonate and oxide o 

wae very similar to malachite and that produced by the action of 
re of ammonia, as this oxide had the formula 2 ( 6 CuO, NO,) 
15 HO, 


‘Ay improved theodolite has been invented by Mr. Haddan, the 
chief engineer for Syria, by which angles of any degree of 
acuteness can be read with accuracy nicety, and that 
without incurring the aid of the usual divided plate. 
The simplicity of Mr. Haddan’s invention will sean at 
@ glance. lo represent degrees he uses periods of time, 
instead of mechanically drawn divi . For instance, a 
telescope is fixed to a vertical shaft, on to a convenient 
part of which is attached a clockwork arrangement working dials, 
on the faces of which are represented hours, minutes, seconds, 
gna thousands of segonds respectively; or by preference any 

ecimal system of divisions. The telescope takes (say) twelve 
hours to revolve, indicating in that period 4,320,000 thousands of 
seconds, or 12,000 indications for each degree, a fineness of division 
never before attained by any surveying instrument. It will be 
readily seen that by increasing or diminishing the rate of revolu- 
tion any degree of accuracy can be attained. 


THE carbonic oxide which causes the spitting of steel and cast 
iron is considered by Caron not to be absorbed from without, but 
to be formed in the metal itself by the oxidation of its earbon. 
Iron only spits in an atmosphere of hydrogen or carboni¢ oxide 
when it has been smelted with some material such as clay or 
earth, which can oxidise the carbon of the iron, or provided the 
hydrogen contained watery vapour, by means of which a portion 

the metal can be oxidised by the water giving up its oxygen to 
the carbon of the iron; cement iron, from which cast steel, with 
l per cent. of carbon, has to be prepared, must therefore contain 
from 2 per cent, to 24 per cent. of carbon, Carbonic oxide is 
evolyed to a searoely appreciable extent all the while iron is 
melted, and spitting is first noticed when the metal cools. Good 

uality iron oxidises when melted just as steel does, but does not 
spit, because the oxide formed comes im contact with but little, if 
any, carbon. The scintillation is in no way connected with the 
spitting. Iron, like steel, burns with an evolution of sparks ata 
red heat in pure oxygen. 


M. Satyts Ciarre Devitze finds that if a gas flame fed with 
oxygen be made to play on ordinary cast iron in a lime erucible a 
feeble scintillation, or a brilliant sheaf of sparks, can be formed 
at will. It suffices that the blast of gas be made either oxidising 
or reducing. In the former case the sparks are very numerous, 
and the metal on cooling spits through the evelution of carbonic 
oxide. Deville ascribes both phenomena to the same cause, the 
occlusion of carbonic oxide by the heated meial in a constantly 
increasing proportion, and the subsequent evolution of this gas 
from the cooler portions in a manner precisely similar to that in 
which carbonic acid escapes when a bottle of soda or seltzer water 
is opened. The metallic drops thrown off in this way oxidise in 
the air, absorb afresh carbonic oxide, spit again, and divide up 
into smaller sparks, &c. ; and thus arise the flashes of light and 
the noise accompanying the sparks. In asimilar way we explain 
the cause of charcoal scintillating only after having been moistened; 
the watery vapour enclosed ip former playing in this instance 
thepart of the carbonic oxide occluded by the fused metal. 


TuE hygrometrical balance compensation for the severe drought 
uader which Western Europe has been suffering for the past three 
months appears to have been maintained by an unusually heavy 
rainfall, ; at the Paris Observatory as having been ex- 
perienced pt, Lybia, Asia Minor, and Russia. The Paris 
correspondent of the Daily News states that two theories to account 
for the drought have heen broached among French savants. One 


bs these abutes to the cutting of the wey A Canal = Cayiogpmen 
currents which regulate the weather rope 

and North eet her is on the statement 
the Seay anes loanyanded on thes commo- 


from the breaking up of the toe fields to the east of 

wfoundland, and that for this reason a and severe winter 
the Arctic regions is followed by a dry spring and severe and 
tructive summer storms in Central and Western Europe. The 
author of this theory suggests ience should be emeneped in 
breaking up the petals at the winter by nitro- 
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© pressure exerted by the water of the ooean whatever 
) at pine in its abysses may be readily calculated when the 
his known. The weight of a column of sea water one inch 


is almost exactly a ton for every 800 fathoms of its height ; 
eonsequently the pressure upon the bottom at 


3 as su were 

press, which should force out all their liquid, and bring their solid 

i into the closest ible contact. The fact, now ascer- 
tained beyond all doubt, that sand or mud retains its ordinary 
condition at a depth of nearly three miles, under a pressure of 
more than three tons on the square inch, is perfectly accordant 
with the law of fluid pressure ; for as such pressure acts eaealty in 
all directions it will be exerted just as much in forcing in water 


bet th i i is in th le 
ween the solid particles as 1 pressing these particles 


the loose sand or mud of shallow water would remain absolutely 
in its condition, to whatever depth the bottom might 


: 





MISCELLANEA. 

Growunp has been broken on the Callicothe and Omaha line. 

Tue tussack grass of New Zealand is being tried at Otago as a 
material for paper-making. 

Mr. Pace ventilates in the Times some sensible plans for doing 
away with mud, dust, excessive heat, and sundry other nuisances 
of our London streets. 

ANOTHER new enterprise, comprising a line from Washington to 
Point Rock, forty miles, connecting with the Baltimore and Ohio, 
is settled upon and under contract. 

ADMIRAL SarTorRIUS states his confident opinion that the war 
ship of the future must be a ram, and that guns have been proved 
of secondary value in comparison with the ram. 

Tue Hercules, armoured iron-built screw frigate, Captain Lord 
Gilford, shipped her new rudder alongside Portsmouth dockyard 
on Monday, and will go out of harbour to Spithead ina day or 
two. 

Ir is sad to see how the sharp angles of the Thames embank- 
ment granite walls are already being broken and disfigured. Why 
were not the corners rounded, and the possibility of fracture and 
disfigurement avoided ’ 

Tre Warrior, armoured iron-built screw frigate, Capt. the Hon. 
8, G, Glyn, steamed out of Portsmouth harbour on Tuesday, on the 
eonelusion of her refit, and anchored at Spithead to takeon board 
her ammunition previous to proceeding to sea. 

Ma. F, G. Warts has a commission from the Marquis of West- 

to execute an equestrian statue of Hugh Lupus, Earl of 

, the marquis’s ancestor. This is to be set up at the end 
of the avenue of Eaton Hall. The model, in clay, for this group 
is well advanced. 

Messrs. PERKINS AND Son state in the Times of Tuesday that 
steam at 1500 1b. pressure is sufficient for throwing shot of one ton 
weight five miles, and indicate that by their invention ships can 
use boilers giving a pressure of 30001b, to the inch, and throwing 
shot to correspond. 


Hewry Perkins, Thomas Burke, and Thomas M‘Cormack, were 
brought before the magistrates at Newcastle-on-Tyne, on the 7th 
instant, charged with throwing stones at the wires and insulators 
on the telegraph posts at Byker. The prisoners were found guilty, 
and were fined 8s. 6d. each, 

THE sad disaster in the Waterloo-road on Saturday, where six 
little children were burnt to death in spite of a common fire-escape 
being at hand, points again to the desirability of some effective and 
simple fire-escape being within general reach. Will not some 
engineer devise such a machine, and earn the gratitude of all our 
citizens ? 

Tue Falmouth, Gibraltar, and Malta Telegraph Company have 
notifed that during the war between France and Prussia tele- 
grams may be sent to Italy, Germany, Turkey, and other countries 
on the Continent, rid Falmouth and Gibraltar, thus affording an 
alternative route much needed from the uncertainty of communi- 
cation by the land lines. 

THE Mona armoured iron-built screw turret frigate, Capt. 
J. Commerell, V,C.,.C.B., will probably not leave Portsmouth 
harbour for some days after the Hercules, the gun slides in her 
turrets being under gourse of fitment with Colonel Clarke's hy- 
draulic buffers for ~% up the recojl of the guns, which have 
been found to answer go admirably in the sea trials on board the 
turret frigate Captain, 

THE intelligence from the Darien Canal Surveying Expedition 
is to June 10, and is as gloomy as ever. Unable to finda practic- 
able route, the expedition expected ina day or two to start for 
home, and report the result of the surveys made. The only fact 


e d issaid to be that the Isthmus cannot be passed except- 
ing by tunnelling, and now the question to be discussed is the 
feasibility of a tunnelled canal. 


Nature announces that another coal district has been discovered 
in India by Mr. W, T, Blandford, F.G.S., in the bed of the Hasdo 
river, just below the village of Korba, in the Bilaspore district. 
Mr. Blandford is of opinion that the seam is favourable for work- 
ing, and that it surpasses the Chanda coal, and is in portions equal 
to that of Ran ge. Iron has been discovered in Gwalior in 
large quantities. Tt was formerly worked, but abandoned on ac- 
count of the scarcity of fuel. 

THE Admiralty have sent an order to Chatham dockyard for the 
whole of the people in the ropemaking department to be employed 
overhours, commencing from Tuesday, the men working extra 
from five in the evening till half-past seven ; andthe women until 
7.50, This order is considered to have been issued as tho authorities 
intend to fit out a number of ships, and a good supply of rope will 
be needed. It is understood that in addition tothe vessels building 
and fitting out at Chatham, five others are to be taken to that 
dockyard to be prepared for commission. 


Tue following details show the intended application of the 
£10,170 obtained on Monday night as a supplementary vote for the 
Houses of Parliament :—For the re-arrangementof the refreshment 
department, and for alterations connected therewith, on the base- 
ment and principal floors, and for the erection of a committee- 
room for the use of the House of Lords, with entrances thereto from 
the Peers’ corridors, £7,160 ; for the improyement of the retiring- 
rooms attached to the ladies’ gallery, and for alterations in the 
gallery, £165 ; for providing a refreshment room for the reporters, 
aad for alterations conne.ted therewith, £225; for completing the 

ement of the iron gates of the landing piace at the north end 
the building, and at the steps leading from Westminster Bridge 
to the Arcade, £275 ; for altering a window in the smoking-room, 
£10); for altering the windows at the ends of the division lobbies 
the House of Commons, and providing and hanging casements 
, £40 ; for forming two doorways, and forremovinga screen 
from the artite-room to the Vote Office, so as to enable members 
to pass from the end of the division lobby to the private corridor 
without passing through the lobby to the House of Commons, 
£125 ; for removal and reinstating the furniture, &c., in the re- 
freshment department, &c., and for the supply of new furaiture 
will be required, including carpets and other floor covering, 

and culinary utensils, £2060; total, £10,170. 

Ox Tuesday last a new paddle wheel steamer named Maranhas, 
was despatched from Liverpool for Maranhas. She is a large and 
powerful, as well as handsome vessel, and is fitted with everything 
condugive to the comfort of passengers in 4 tropical region, her 
ventilation being most simple and carefully regulated. In length 
she measures 167ft.; she is 25ft. in moulded width, and is 11it. 
deep im the hold ; and is of the capacity of 550 tons builders’ 
measurement. The Maranhas is impelled by a pair of oscillating 
engin of 150-horse power nominal, but capable of working up to 

horse power : and she is furnished with feathering floats, and 
ie cuppiiel with all the most recent mechanical improvements. 
She Was built to the order of the Maranham Steam Nernsor 
Company for Messrs. Fawcett, Preston, and Co., engineers, of Liver- 
W.C. Miller and Sons, shi builders, Garston, near 

’ ; ines and machinery ha’ been constructed b 
Messrs. O Breston, and Co, her trial trip, which took 
place on the 25th instant, the Maranhas proved herself to be a 
capital sea boat, being steady and obedient to her rudder, and 
making fully ten knots an hour under easy steam. She is the 
twelfth steamer of similar dimensions and power which has been 
supplied to the Maranham Steam Navigation Company by the 
same extensive engineering firm, all of which have given a high 
degree of satisfaction. In course of the trial trip of the Maranhas 
experiments were made with the Crown patent fuel, which was 
considered highly satisfactory, so much so indeed that the vessel 
took out a large quantity of that fuel, partly for use on the voyage, 
and partly for the use of other plying on the Brazilian 
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COMPETITIVE ENGINES AT OXFORD. | plaeed in this trough. It enters the coil at the right-hand side 


a A .,-__ | of the engine, and leaving it on the left, passes downwards, and 
We have already said so much concerning the competitive | enters the boiler raised , a temperature of about 200 deg. A 
engines—as we may designate those sent for trial—at Oxford, | separate pipe is provided, by which the water may be fed in 
that a very short notice should suffice to make our readers | direct should the heater get out of order. The feed is drawn 
familiar with their general characteristics. In another page we | from a flat tank, on which the engine stands, as shown in the en- 
have illustrated the more important features of the boilers and | graving. ‘he cylinder is 7in. diameter, with a stroke of 12in. 
engines sent by Messrs. Riches 
and Watts, Ashby and Jeffery, 
and Handcock and Foden. In 
this page we give engravings 
of three of the prize engines 
exhibited, namely, the 4- 
horse engine by Messrs. Clay- 
ton and Shuttleworth, and the 
10-horse stationary and 4- 
horse semi-fixed engines by the 
Reading Ironworks. In our 
next impression we shall illus- 
trate Messrs. Clayton and 
Shuttleworth’s 10-horse engine, 
the photographs of which, 
kindly sent us by the makers, 
arrived in our hands too late 
to be available for this im- 
pression. We rhall take the 
engines pretty much in the 
order in which they were 
tested, beginning with the 10- 
horse engine exhibited by the 
Reading Ironworks Company. 
It will be seen at a glance 
that this engine is of the 
simplest possible construction, 
the cylinder being bolted 
down ona flat-topped bed-plate 
at one end, while the plummer 
block pedestals are also secured 
by bolts at the other end. In 
this respect the engine is as 
totally different from Messrs. 
Marshall’s, in which the plum- 
mer blocks and bed-plate are 
in one piece, as it closely 
resembles all the other 10- 
horse engines. The plummer 
blocks are of neat design, and 
well secured. For larger cy- 
linders we prefer a design 
more like Messrs. Marshall’s, 
but with a cylinder but 8jin. 
in diameter there is no danger 
whatever of separate plummer 
blocks working loose. The 
cylinder is jacketed in a way 
peculiar to the firm, and is ex- 
tremely efficient and simple. 
For the present we do not feel 
justified in describing this 
system, which has only just 
been introduced, and may pos- 
sibly be modified. The engine 
is fitted with separate expan- 
sion valves working on the 
backs of a pair of short slides. 
They are provided with special 
arrangements for taking the 
pressure off the backs of the 
valves ; but this arrangement 





the bright work, except the crank elbows, being done by ma- 
chine tools, The end of the fire-box lagging, which does not de- 
scend down the sides of the box, is finished off with a cast iron 
moulding, which makes an excellent job. We may say, in con- 
clusion, that it has never yet fallen to our lot to meet with any 
form of steam machinery, large or small, which displayed such a 
consummate appreciation of the intimate relationship which 
exists between beautiful mecha- 
nism and a high, though yet 
scarcely ised, form of art. 

The 4-horse engine exhibited 
by the Reading Ironworks 
Company, though inferior in 
external beauty of appearance 
to the engine which we have 
just described, is in some 
respects the better engine of 
the two. It has a heavier 
boiler, fewer and larger tubes 
more widely spaced, and is 
apparently better adapted for 
prolonged service under diffi- 
cult conditions. The entire 
machine stands on pedestals, 
distinct from each other, and 
is unprovided with either tank 
or water-heating apparatus. 
The cylinder is 5jin. diameter, 
and 14m. stroke, its piston 
speed being nearly 100ft. per 
minute greater than that of 
the Lincoln 4horse. It is 
worth notice that Messrs. 
Clayton and Shuttleworth are 
apparently reducing their pis- 
ton speed year by year, though 
not in the same ratio that they 
are reducing the number of re- 
volutions of their engines. No 
doubt there is good reason for 
this, though we confess we 
have not yet found it out; and 
it is clearly opposed to the 
policy of the Reading Iron- 
works Company, who, as we 
have said, ran their engine at 
nearly 100ft. of piston per 
minute in excess of their rivals. 
The cylinder is jacketed in pre- 
cisely the same way as the 10- 
horse .engine, and the valve 
gear is almost precisely the 
same. The design is extremely 
simple, and well thought out; 
harder and firmer in its lines 
than its rival, and therefore, 
perhaps, more pleasing to the 
eye of many engineers. During 

e trial the cut-off took place 
at exactly one-fourth stroke. 
The particulars of the trial of 
this engine, and cf the disad- 
vantages at which she was 
placed by the absence of a 
water-heater, will be found in 
our last number. 

In future impressions of THE 
ENGINEER we shall illustrate 
and describe the 10-horse en- 








was not used during the trial, 
because we believe it was 
found at the last moment that 
som small detail had been im- 
properly fitted. The engine, 
therefore, gained nothing dur- 





gines of Messrs. Clayton and 
Shuttleworth, Underhill, and 
Turner. 





STEAM ROAD-ROLLER AS AN 
ENGINE OF Wak.—It is well 
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ing her trial from this source. 


known tv military men, and the 


The stroke of the piston is 20 TEN-HORSE POWER FIXED ENGINE, BY THE READING IRONWORKS COMPANY. fact is obvious to any one, how 


inches, and the point of cut off 
was so fixed during the trial 
thet the admission of steam 
ceased as soon as the piston 
made 5jin., or a little more 
than one-fourth of its stroke. 
It is hardly necessary to add 
that the workmanship and pro- 
portions of the engine are all 
that could be desired. 

The next engine on our list 
is Messrs. Clayton and Shuttle- 
worth’s 4-horse semi-fixed. 
It is impossible to speak too 
highly in praise of this marvel- 
lously dainty bit of mechanism. 
Our engraving can but show 
the principal features of the de- 
sign. Itis impossible to pro- 
duce on a small scale any 
drawing which would give an 
accurate conception of the 
beauty of the curves, the deli- 
cacy of the outlines, and the 
elegance of the workmanship se 
of this engine. It is not a 
little interesting to find that | 
the makers have gone back to 
a very old system of construc- | | 
tion indeed. The cylinder, 
plummer blocks, guides—the | | 
| | 
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ported on a cast iron bed-plate 
totally distinct from the boiler. 


The plan is still very popular —= PEM Mls _ 


on the Continent, and in days 
long gone past all portable 
engines were thus made, But 
there is a wide gap between = : ; == : 
the method in which the Stamp- — : wig - Sete en eae 1% tes 





dependent as to time are the 
movements of a great army, and 
especially of its artillery aud 
baggage-trains, upon the state of 
the roads of any given district. 
It is only up to a certain point 
that railways can be used to con- 
centr.te troops,and they cannot, 
being so easily destroy beused 
in anenemy’scountry. Anillus- 
tration of the enormous difficul- 
ties to be encountered in ma- 
noeuvring av army in a semi-bar- 
barous country without mac- 
adamised roads, is to be found in 
Napoleon the First’s great cam- 
ign in Poland, resulting in the 
ttle of Eylan. A most disas- 
trous influence was exerted by 
theimpassable state of thiéroads; 
and Napoleon said he had tocom- 
bat what he found to be the fifth 
aout. — it is ob- 
vious thata means of destroying 
common roads, in the same way 
as railways are torn up, might be 
of the greatest importance in a 
campaign, by delaying the ap- 
proach of the enemy. Such a 
means might be found in “‘pick- 
ing up” the roads by steam 
ate by extending the plan 
‘ound so efficient by Messrs. T. 
Aveling and Porter in preparing 
common roads for anew coating. 
The peripheries of the rollers of 
their steam im ts 
as the wheels turn, 


pick up an 
destroy the surface of the road, 
Light ca could no doubt 


“e it es of artillery and 
End firm have carried out the N WORTH be ‘cant bemuch dela 
notion and. that adopt ed by FOUR-HORSE POWER SEMI-FIXED ENGINE, BY MESSRS. CLAYTONSAND SHUTTLE a ayed 


early makers. The cast iron 

bed-plate is so elegant in design, and so light both in appearance | It is jacketed all over, the sides only of the cylinder being lagged. 
and reality, that no one can think of taking exception toits pre-emi- | The cut-off is effected by a separate expansion valve adjustable 
nence. The waste steam es through the upper central portion | by the aid of a disc on the crank shaft, by which the eccentrics 
of the bed-plate to the chimney. This portion is cast in the shape | are secured. he eccentrics are extremely small, by which fric- 
of arectangular trough, covered with a flat wrought iron plate | tion is diminished and the appearance of the engine improved. 
secured by bolts, The feed-water from the force pump, which | The workmanship has never been surpassed, and it is worth 
is continuous in its action, is driven through a long coil of pipe | notice that the use of a draw file is prohibited, every morsel of 





Let heavy rains fall on roads 
thus pre and the obstruction would form a considerable 
flank pases. an commend the ee. & the Prep enna 
tion of Belgian men, now making such elaborate prepara- 
tions for the destenetios of their oo Sao and lines with 
the hope of impeding the advance of either French or Prussians, 
We feel confident that of all defensive measures few would be of 
such effect as the temporary destruction of the road surfaces of a 
country. 
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5-HORSE SELFMOVING ENGINE 


SHOWN AT OXFORD BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. 


Swam. 





WE place before our readers in the accompanying engraving an 
illustration of a remarkably handsome and well-designed little 
engine, the first of a new class brought out for general purposes 
by Messrs. Aveling and Porter. 

The engine differs from others built by this firm in that the 
road wheels are driven by gearing instead of a chain. The ordi- 
nary cast iron brackets are entirely dispensed with, the plates of 














This eccentric is fitted with collars, and it is embraced by a 
stationary or fixed fork between these collars, to prevent its 
receiving an endway motion from the sleeve, when that is turned 
upon the shaft. 

A feather, fitted to the sleeve, projects into a longitudinal 
groove cut in the eccentric, as shown; as the sleeve rotates with 
the shaft it will carry round the eccentric. By rocking the forked 


the fire-box sides being carried up to serve the same purpose, and | lever which embraces the sleeve an endway motion will be given 


fitted with suitable bearings on a tubular cross casting, which | 


serves to render them perfectly steady. 


The link motion is entirely dispensed with, while a simple and ' 
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effectual means of reversing the engine is retained. The gear 
admits of steam being moderately expanded ; ond dil things a0 
sidered, we regard its substitution for the link a decided improve- 


ment. comp 
Upon the crank shaft is mounted loosely a sl fitted with 
couple of collars, between which o fected tevte for giving 
the e an endway motion on The u 
of this lever stands oe the crank shaft, moved to 
the ot awe He Ped rob cd cg 
diagonal w receives a ecting from the 
crank shaft, and this connects the sleeve to. the while 


the valve. 








to the latter, and this motion, by reason of the pin in the 
diagonal slot, will be converted into an axial motion, which 
motion will be imparted to the eccentric mounted thereon. This 
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arrangement, therefore, allows of the eccentric being thrown 
over, either forward or backward, and thus regulating the cut-off 
or reversing the action of the engine. 

The w hip of the engine is all that can be desired, 
and diagrams, which were taken in the yard by Mr. Aveling, 
showed a very perfect distribution of the steam. The handi- 
ness of the ine is poaie neee and this, and 
its small cost, pe tl applicabi y Ay all sorts of purposes, 
are certain to render it a favourite. following are the prin- 
cipal dimensions, from which it will be seen that, although called 
but 5-horse power, it is capable of working up to three times as 
much without undue strain :— 

Length of boiler overall, 7ft. 7in. ; length of tender, 6ft, 7in. ; 





extreme length of engine, 15ft. Yin. ; diameter of driving wheels, 
4ft. 9in., 10in. on face; diameter of front wheels, 3ft. 3in. ; 
diameter of barrel of boiler, 2ft. Gin. ; fly-wheel, 4ft. by 5in. ; 
diameter of cylinder, 7in. ; length of Fn tg 10in. ; diameter of 
crank shaft, 2gin. ; diameter of intermediate shaft, 34in. ; diameter 
of driving axle, 4in. ; diameter of front axle, 2}in. ; from ground 
to top of funnel, 10ft. ; crank shaft pinion 11 teeth, spur wheel 
42 teeth, ljin. pitch ; intermediate shaft pinion 16 teeth, spur 
wheel 61 teeth, 2in. pitch ; proportion of gearing, 15 to 1 ; number 
of tubes 24 and 4ft. Llin. by 2hin; heating surface in same, 78°864ft. ; 
heating surface in fire-box, 20°545ft.; total heating surface, 
99°409ft. ; grate surface, 2°682ft. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


L’USAGE ECONOMIQUE DE LA VAPEUR. 

MonsIEvR,—Je suis un de vos plus fervents lecteurs, et j’ose vous 
demander s'il vous conviendrait d’insérer dans votre excellent 
journal, répandu dans le monde entier, les reflexions suivantes, 
sur lesquelles je désirerai vivement appeler l’attention de vos 
nombreux abonnés. Comme I’a dit votre d James Watt, 
en mécanique surtout, “‘ the supreme of excellence is simplicity.” 
Etrange fatalité ! il faut que dans son travail homme passe par 
le composé a arriver a cette simplicité tant cuerchée, la simplicité 
resultat de l'étude, resultat de la persévérance. Quand pourrons 
nous utiliser la force expansive de la vapeur sans intermediaire 
mettre a profit sa chaleur, et se servir directement de tout ce 
qu'elle apporte, de tout ce qu’elle peut donner? Quand n’aurons 
nous plus, dans nos calc a déduire cette puissance énorme 
s’opposant a l’effet utile, l'inertie? Quand n’aurons nous plus a 
tenir compte, dans nos formules, de ces chiffres déplorables dus a 
la resistance de poids inutilement soulevéz? Quand donc enfin 
songerous nous sérieusement a eviter surtout les pertes enormes de 
calorique et de vapeur ? 

La chauffeur serait effrayé s'il se rendait compte de la somme 
immense de calorique qui s’est dégagée de son charbon pendant 
sa journée de travail, et de la si minimum quantité qu'il s’est appro- 
= ; de méme, avec grands frais, nous produisons la vapeur, et 
orsque cette derniére a pli sa e mécanique, elle s’échapp 
dans l’atmosphére, alors qu'elle ne différe de celle que travaille sous 
le piston — de quelques degrés thermometriques seulement. I) est 
bien _ le de songer qu'il nous faut produire cette énorme quan- 
tité de calorique pour apporter & nos machines la parcelle qui se 
transforme en puissance, mais il est plus pénible encore de voir 
cette vapeur sortir de l’echappement de la machine et se perdre, 
alors qu'elle _— encore presque toute sa force primitive. Mais 
pourquoi la laisse l’on s’echapper dans l’atmosphére? Ne pourrait 
on en la saturant de calorique lui donner 4 nouveau son volume, 
sa ioe primitive, la renvoyer dans la chaudiére, au moyen d’un 
injecteur ial, et l'utiliser pour ainsi dire indefiniment? N’y 

a-t’-il pas la une belle idée 4 mettre en pratique? 

En théorie cette idée est tout a fait rationnelle; en effet les 
volumes de vapeurs étant proportionnels au calorique dont ils sont 
saturés, ou encore, la vapeur tirant la puissance _—— qu'elle 
posséde de la chaleur qu'elle contient, portant dela la vapeur étant 
ceréé une fois pour toute, pour la renvoyer dans le générateur,il 
suffira de la saturer d’une quantité de calorique suffisant pour 
vaincre la pression intérieure dans la chaudiere; c'est & dire que, 
en employant deux vapeurs a des pressions différentes, le mouve- 
ment, la force motrice, qui résultera dela machine créé sera pro- 

rtionelle a la différence de température de ces deux vapeurs ; 
ae cette fagon, n’agissant plus qu’avec le calorique sensible, nous 
aurons comme bénéfice la différence du calorique latent, étant 
donné une quantité x de vapeur déja créé. 

La vapeur saturée, loin de géner le travail dans le cylinder, fera 
au contraire le vide derriére le piston en aspirant la vapeur qui 
vient de travailler pour le saturer & nouveau de calorique et la 
renvoyer dans le générateur, et comme dans les machines a con- 
densation, gagner une atmosphére. En résumé, avec une machine 
construite d’ mes indications, la vapeur, créé une fois pour 
toute, sera u sans intermediaire, et nons donnera toute sa 
force, puis elle sera générée de nouveau pour étre utilisée encore, 
pour ainsi dire, indefiniment. J’ose espérer que dans l'interet de la 
science, vous voudrez bien faire un article avec ce qui précéde, et 
d’avance je me mets & votre entiére disposition pour developper 
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Vidée primardiale si vous le jugez nécessaire, trop heureux si je 
peux, dans ce cas, appeler l’attention de vos nombreux lecteurs 
sur une question si importante et toute plain d’actualité, et si je 
peux, avec votre bon concours, la mener 4 bonne fin. | 
Avec mes remerciments anticipés, recevez, Monsieur, l’assurance | 
de ma considération la plus distingué. F. GRIVEAUX. { 
Le Creusot, 19 Juillet, 1870, } 





PNEUMATIC. POSTAL TUBES. 
Sir,—I was much pleased with the admirable arrangements | 
illustrated in your paper last week for conveying messages under | 
the streets of London in pneumatic tubes, and I was particularly | 
struck with the perfection Messrs, Siemens have attained in their 
working, for which they deserve great praise. It has often struck | 
me that pillar-boxes in the streets might be emptied in the same | 
way. I wonder, has it ever oeeurred to any of the Post-office | 
authorities? Mach box or bag (which of course would be provided | 
with the usual exterior casing) might be drawn by exhaustion to | 
the branch office when the proper moment arrived, and an empty 
box driven by compressed air imto its stead. Roperr R. Gipps. | 
St. James-street, Liverpool, July 20th, 1870. 





ICE MAKING MACHINES. j 

Sir,—I have often wondered that as yet no iee-machine has | 
come out suited for Indiz. The man who can invent such a thing ; 
has a moderate fortune at hand for him. Carre’s and other ma- 
chines have come out, and do still come to this country, but they fail | 
mostly on account of the naturally high temperature of the water | 
at the time of the year when ice is wanted. For imstance, in most ! 
stations in the plains, from Mareh till September, the well water 
would range from 75 deg. to 95deg., and anything enoler than this 
in the period mentioned could only be had in small quantities from 
porous jars or pots. Many men out here tell stories of Lap 
seen excellent ice-machines at home that would do nothing } 
here. 

I think any machines requiring salts or chemicals of any kind 
would be a mistake. What is wanted is a small machine that can ; 
produce, by the labour of a coolie turning a handle, four or five | 
pounds of ice in three or four hours. Such a machine, if made | 
strong and simple, and costing, say, not more than £12 or £15, | 
would be bought up eagerly owt here. Carre’s machines are lying 
useless all over the country, so to speak, having been, as a rule, 
burnt at the bottom by carelessness or broken at junction of pipes. 
he compressed air system of making ice might be the solution of 
the problem. B. 

Central India, June 17th, 1870, 





SOFT-STUDDED PROJECTILES. 


Srr,—Now that the peace of Europe is unexpectedly disturbed, 
it is at least satisfactory to know that we have efficient guns 
should they be required—guns which, after being tried for years, 
were a short time since pronounced in the House of Commons to | 
give satisfaction im both services, | 

lt may, perhups, interest some of your readers to know how the 
present system of rifling was arrived at, In 1854 I submitted to 
the Government the present system of soft studded projectiles. 
It was rejected by them, the select committee at Woolwich seeing 
**no reason to suppose that my plan would answer.” Being again 
pressed upon them, I myself offering to provide the shot, it was 
rejected. Subsequently, the Armstrong breech-loader was intro- 
duced and adopted. Four years later, in 1858, seeing no immediate 
chance of its being adopted by the English Government, EF sent 
drawings and a description of it to the Emperor of the French, and 
by his desire received a letter thanking me for sending him my 
“new system of cannon shot,” but adding that it was useless, 
Fourteen months after the Italian campaign opened, and a writer 
in the Edinburgh Review, of April, 1864, page 502, thus describes 
the effect produced by the identical system :—‘‘ This is the cannon— 
these are the missiles, which decided the sanguinary campaign of 
Italy in 1859, Their tremendous power was demonstrated at the 
first outset on the fields of Magenta and Solferino, where the 
Austrians lost 40,000 men ; and itis well known that the Emperor 
of Austria, deeply afflicted as he was by a reverse he had not 
anticipated, attributed his defeat chiefly to this incontestable 
superiority of the French artillery. The splendid batteries of the 
Austrian army were mowed down before they could even get 
within range of the enemy, and a few minutes sufficed to annihi- , 
late the horses and render the guns useless. Yet, strange to say, | 
in the month of April, 1859, when the campaign opened, neither | 
Europe, nor France, nor even the French artillery, knew that there | 
was such a thing as rifled ordnance ready to take the field. Very | 
few of the officers or men had even heard anything of the guns | 
they were about to use. They started with empty carriages, no | 
guns at all upon them, and the cannons were sent after them from | 
Paris (where they had been rifled) im oblong cases, marked 
** fragile.” On the arrival of these cases at Genoa, the guns 
were mounted, &c., and at page 505 it is stated that ‘The 
declaration of war took place before the preparations of the French 
were complete, and there was a deficiency of projectiles, especially 
for the rifled twelves,” &c. 

The breech-loading system being found as satisfactory as had 
been anticipated, a trial was now made in this country with what 
was termed the ‘‘ French system,” which resulted in the contract 
with Sir W. Armstrong being cancelled, and the identical system 
of rifling and soft-studded projectiles being adopted for both 
services which I had pressed upon the Government in 1854 ; upon 
which I applied for compensation for the time and trouble I had 
devoted to the subject, and the expenses Ihad incurred, expecting, 
of course, to be remunerated in proportion to the value and im- 
portance of the invention. I was, however, informed by the 
Minister of War, that although he could not recognise me as the 
originator of studded projectiles, he was willing to award me the 
sum of £100, as being the first to brimg it under the notice of the 
War Department ; and, subsequently (in 1865), that the invention 
of studded projectiles appeared to have been taken up by M. de 
Beaulieu, in 1849. Now, Sir, allow me to ask what can that have 
to do with my claim on the English Government? Is it fair or just, 
as they do not recognise patents, that a man should be made to 
suffer, because eleven years after a Frenchman is supposed to have 
privately conceived a similar plan?’ For I can prove by the 
Emperor’s letters that M. de Beaulieu did not propose projectiles 
fitted with studs of soft metal, and the Emperor’s assertion that the 
plan was useless was nothing more nor less than the first part of 

the deception which he practised so successfully on the Austrians, 
Blaenau, Dolgelly, July 21st. W. F. Papwick. 











PURIFYING WATER. 


Srr,—Referring to a ‘‘ Note” in your issue of the 22nd April, 
it may further interest some of your readers to learn that the 
seed of a fruit—the Strychnos Potatorum—is extensively used in 
several parts of India for clearing muddy and dirty water. It is 
called in Hindustani Wirmali—clearing-nut. The fruit is one- 
seeded, and the seed may be described as slightly flat and circular, 
about gin. in diameter, having a yellowish grey or pale brown 
colour. They are very common and cheap, the Foes being about 
2 annas, or 3d. per pound, equal to about 300 nuts. e nut 
will suffice for a couple of gallons of water. The usual method 
of using the nut is by rubbing it down against a side of the vessel, 
or to the rough surface of anything in eontact with the water, 
which is then stirred and allowed to settle. The result is equally 
as good, if not better, than that which could be produced 
alum. D. P. 

Tranquebar, East India, June 17th, 1870. 





THE LOWE-VANSITTART PROPELLER. 


| account of an engine invented by E. Galloway, 





Srr,— The following are the results of the Lowe-Vansittart pro- 
peller, as fitted to the screw tug Lioness — The Lioness 
was triedon themeasured mileat Gi 


e with ascrew propeller ' 


manufactured by Messrs. Dudgeon, and which is of that type of 
blade with concave and convex surfa¢es with its corners rounded 
off. The mean of the four runs, as taken by Mr. Young, engineer, 
of Blackwall, was—knots, 8°14 ; revolutions, 143; steam pressure, 
62 1b.; water smooth, force of wind, 1. The mean of the four runs 
with the Lowe-Vansittart propeller, which was also taken by Mr. 
Young, was—knots, 8°22; revolutions, 130; steam pressure, 
62 lb. These advantages of economy with increased speed, with 


| the great advantage of full backing power, were shown although 


the force of wind was 4 to 5, and a heavy tide running during the 
four runs ; indeed, on account of the wind and tide being so un- 
favourable on the trial of the Lowe-Vansittart propeller, Mr. 
Vokins, the owner of the Lioness, promised me a trial with the 
wind and tide in the same condition as when the old screw pro- 
peller was tried. The diameter of the propeller was 4ft. Gin. 
Richmond, July, 1870. H. VANSITTART. 





FELL’S MOUNTAIN LOCOMOTIVE. 

S1r,—I found the other day in ‘‘ The Locomotive Popularly Ex- 
plained”--an old book, by W. Templeton, published in 1848—an 
and tried at Maiden- 
head, on the Great Western Railway, in the presence of Mr. Daniel 
Gooch. The description given of this engine is, that it bad two 
horizontal driving wheels, acting on a eentral rail, against which 
they were pressed by adjusting serews and springs. Can 
any of your correspondents inform me, is not this an embodiment 
of the principle of Fell’s mountain locomotive, and also whether 
there was ever any patent taken out for it by Galloway? 

July 21, 1870. LocomorivE 





INDIAN PUBLIC WORKS EXAMINATION. 

Srr,—You do not seem to have qaite apprehended the point of 
my criticism on the pay f peyee set by Mr. White in practical 
engineering at the recent Public Works Examination, judgmg from 
the remarks which you have appended to it; and as the subject is 
one of some importance, I venture to trouble you with a few 
words in reply. You observe: “‘ It is well known that there is a 
minimum number of marks necessary to qualify candidates in 
each subject they are examined on. Consequently, if a candidate 
answer sufficiently well in all the subjects to entitle him to that 
number of marks he gets his appointment, provided always that 
no one answers better. The man who answers fifty instead of 
twenty questions naturally deserves to take the higher place, but 
there is no injustice done to the less successful candidate.” Quite 
so; but my objection is that injustice is done to his antagonist in 
not giving him sufficient time to answer fifty questions, and thus 
reducing him to the same Jevel as the man who can only answer 
twenty. Two conditions are necessary to enable a man to make a 
maximum number of marks in suck a as Mr. White’s—one 
is knowledge, and the other time. is required to 
bring the former; surely it is not unreasonable for him to expect 
the examiner to provide the latter. If the examimation were 
merely a qualifying one, and there were an indefinite number of 
appointments to be given away, a good deal of the force of my 
objections would be removed ; though even then I cannot see how 
it would be possible with such a paper as this to elassify the eandi- 
dates properly or to ascertain the a¢tual scope of the knowledge of 
each. But the examination is not only a qualifying one, it is also 
competitive, and the number of appointments is limited ; and 
here the injustice becomesevident. Take a possible case. A. and 
B., two candidates, make in all the other subjects of the exami- 
nation except Mr. White’s paper, z and x-1 marks respectively. 
A. is a candidate who has bad a minimum education in practical 
engineering, but has worked up his mathematics and surveying 
well; B. has had a thoroughly good training in all the subjects of 
the examination. If ample time were allowed to both to answer 
Mr. White's paper, B. would not only make up the small number 
of marks which he is behind A. in mathematics, but would shoot 
far ahead of him in the engineering paper. Mr. White’s ingenious 
device for handicapping iguorance prevents his doing this; because 
although A. has a minimum amount of knowledge in his subject, 
he knows quite enough to enable him to write hard for three, or 
say four hours, and B. can dono more. I have put an extreme 
case, in which the difference between A, and B. is only one mark 
in the other part of the examination; but suppose it be greater, 
say fifty or a hundred, and the chance of injustice being done to 
B. becomes all the greater. You have only to suppose that A. 
and B. are eventually the forty and forty-ones on the list 
respectively, and the injustice becomes glaring. Nowif this paper 
of seventy-two questions had been split up sv as to allow the whole 
of it to be answered by anyone who could do so—by no means an 
improbable state of affairs, as the paper, though a sound and 
practical one, was not by any means difficult as a whole, B. would 
not only have got his appointment, but would have stood high in 
the list, as he deserved to do. Multiply A. and B. by half the 
total number of candidates, and some idea may be formed of the 
possible injustice done, and the certain confusion introduced in 
the classification of the candidates. I assert most positively—as 
one who knows what its effects will be on future candidates— that 
such a paper as Mr. White’s is a perfect wet blanket upon the 
engineering portion of the examination, and a premium to candi- 
dates to neglect it in preference for the other portions which pay 
so much better. You say the questions in Mr. White’s paper 
‘* are not all intended to be answered.” I venture to think that 
there are very few of them which a really well-educated young 
engineer ought not to be expected to answer, if he is to have a 
profession provided him for life at the expense of the public as a 
reward for so doing ; and that to tell candidates, either inferen- 
tially, or in so many words, that an acquaintance with a mere 
section of their p ion will be idered sufficient, is not the 
way to raise the standard of ing educati 





~S’ 





A TEACHER. 

{In order to relieve the mind of our correspondent respecting 
the time allowed to the candidates for answering Mr. White's 
paper, we may state that the total time was two days. There is 
one paragraph of his letter—the concluding one—which we cannot 
allow to pass unnoticed. In it he assumes that we recommend 
our professional alumni to confine their studies to one particular 
branch or section of the profession, and thereby inculcate a 
narrow and restricted course of technical education and training. 
Nothing is further from our intention, but at the same time we 
have no faith in engineering Crichtons. A glance at the most 
eminent members of the medical and legal — as well as 
of our own, is sufficient to demonstrate that, while thoroughly 
acquainted with all branches, they themselves practise in but one, 
or at any 1ate im a few only. An engineer, unfortunately, 
until he rise to the top of the tree, is too much of a general prac- 
titioner to be able to afford to devote his attention solely to one 
branch ; but still there is a line over which he does not attempt to 
pass. That line is marked out by the practical training he has 
received. The theoretical training is common to all branches, 
and at competitive examinations all candidates meet on a level on 
this ground. We draw a distinction between civil and mecha- 
nical engineers, and do not as a rule consider the combination a 
judicious one.— Ep. E.] 





HISTORIC METROLOGY. 


S1r,—In your issue of the Ist inst. there occurs the following 
note :—“ To John Fernel, first Fe paw at the court of Henry II. 
of France, is due the earliest of adopting a portion of the 
earth’s dimensions as a basis of an uniform system of weights and 
measures.” ‘ 

For myself, I must say I have no great faith in the belief that 
the dimensions of the earth can be ascertained by numbering the 
revolutions of a coach-wheel travelling on the high road between 
think any system of weights and 
measures experiment can be serious 
consideration; but I have no intention to confute the state- 


ment, and write only to take advantage, with your permission, of 
the introduction it affords, to publish, through the medium of your 
journal, a few facts concerning weights and measures not generally 
| known, 
In the first place, it will be observed that all systems of weights 
and measures of the present day are but the débris of what was 
| once an elaborate a highly-finished system, and can all be traced 
| back to times preceding any known work of man, except it be the 
division of the zodiac and classification of the stars, to one original 
system, as distinctly as languages can all be traced back to one 
primitive language. Exceptions of course occur. It is not, there- 
fore, surprising to find that weights and measures, instead of being 
based on arbitrary and whimsical standards, as the world is 
taught, such as the length of some man’s arm or foot, are based on 
standards taken from nature. 

Of these standards the circumference and surface of the earth 
have been adopted for land and itinerary measures. For weights 
and other measures the most important units are the ordinary 
sized barleycorn, the large barleycorn, and the corresponding 
abercorn, or ordinary sized water grain, known in England as the 
troy grain, in Egypt as the habbah and the largeabercorn. 

circumference of the earth, for times before the creation of 
the world, according to orthodox teaching, was fixed at 25,000 
English statute miles, and this fact has ever since been more or 
Tess known (John Fernel, it would seem, was one of the inheritors 
of the knowledge), and the surface was represented by a parallelo- 
gram of two squares, each of 10,000 statute miles in length.* 
This a was divided, both lengthwise and broadwise, 
similarly to the circumference, into 360 deg., and each degree 
again into sixty parts or miles. 

The mile thus obtained lengthwise (48883 English feet) is the 
old Roman mile, of which so much has been written, and so many 
conjectures hazarded ; and the old Roman foot was the 1-5000th 
part of this mile, (11°7333 English inches) differing only 1-100th 
of an inch from the Roman foot of the present day. One-tenth of 
48888 Eng. foot is the exact vertical height of the Great Pyramid. 

Of the units specified, the abercorn or ordinary sized water 
=. is a weight equal to the weight of a mass of water of the 

of the ordinary sized barleycorn, and the relative weights of 
the several units are in the ratio of the numbers 8, 9,.104, 12, 
ding to the fourth, fifth, and major tone of the musical 


scale. 

The weigit of the barleycorn is therefore three-quarters the 
weight of abercorn, and three abercorns are cont im weight 
to barleycorns. Hence the word “troy,” which, as Lord 
Swinton surmised, is a corrupt pronunciation of the French word 
trois. 

The size of the barleycorn and of every grain—and in this state- 
ment the ww 4 to the whole mystery of weights and measures is 
cont-imed—is_ the length of the side of a cube of water of the 
weight of the grain ; and from information afforded by the 
pyramids of Gyzeh, the bulk of the orditary sized Barleycorn was 


fixed such that 3334 barleycorns were contained in(Sore) 


English inch, and the formula 12° x 10° x 44 expressed the numbers 
of barleycorns equal to the circumference of the earth. 

From standard measures still existing it would appear that the 
size of the barleycorn was subsequently moditied, and 1000 
barleycorns were made equal in bulk to three cubic English inches, 
amd the length of the barleycorn consequently reduced to 


oe English inch. In the first instance, the weight of 


water was determined at 248°12 troy grains per cubic English 
inch, and in the otaer to 250 troy grains. 

Another modification took place, for the sake of harmony and 
relationship, by which the length of the barleycorn was again re- 





duced to 1 English inch, and for the same reason the relative 


lengths of the barleycorn and water grain measUres were generally 
assumed to be as 10 is to 11, instead of as the y 3~is to vi 7 


These modifications, which doubtless took place at intervals 
far apart, seen through the long course of ages that have trans- 
pired since they were adopted, appear to merge all into one 
system, and tend much to complicate the subject. By these 
changes alone three different standards are obtained for every 
measure. 

By the last specified system the size of the ordinary barleycorn 
was fixed at ‘144 English inch ; according to Kelly this is the 
exact length of the Chinese hoon ; the size of the large barleycorn 
at ‘15 English inch ; the size of the water grain at ‘1584 English 
inch ; and the size of the large water grain at ‘165 English inch. 

It is worthy of remark that, from experiments that have been 
made, these results agree with the absolute thickness or diameter 
of barleycorns of the present day. Thirty-three of the largest 
barleycorns that could be procured, placed side by side, measured, 
on an average, 154 English inch each. The cubit consisted of 144 
grains, consequently the barleycorn cubit was 20°736 English 
inches long, exactly one-half the length of the double cubit 

ound embedded in the walls of the palace of Karnac, 
and now deposited in the British Museum, where it may be seen— 
wonderful to relate—as round and fresh as it,was the day it was 
made, although probably some three or four thousand years have 
since elapsed ; the large barleycorn cubit was 21°6 English inches, 
still preserved at Florence, Mentz, and many other Pai the 
water grain cubit was 22°8096 English inches long, and the large 
water grain cubit was 23°76 English inches long. 

It would be quite impossible, even if it were desirable, to write 
an essay on weights and measures in form of a letter, and there- 
fore the few observations that follow will be confined to connect- 
ing the previous statements with existing systems of weights and 
measures. 

For reasons not clearly discernible at some early period or other, 
new systems of weights and measures were introduced, the 
measures of which were just 3th the length of the measures pre- 
viously existing, and the weights were to the old weights in the 
ratio of 5° to 6°. ’ 

Now {th the large barleycorn measures formed the Olymypic 
measures, of which the English foot and yard, the Bombay covid, 
the Bengal cubit, the Madras covid, the Guinea jacktan, the 
Malay hastah, are among the remnants, Five-sixths the large 
water grain measures formed what Herot denominates the 
Philetarian measures. Of these the English furlong, mile, acre, 
are modern examples, and the English ton weight is the weight of 
the cubed Philcetarian yard of pure water. The Philctarian yard 
(39°6 English inches) is also the 1-10,000,000th of the quadrant of 
a meridian of 25,000 English statute miles, and is also the length 


of a pendulum vibrating astronomical seconds —m ordinary 


second), on the supposition that the force of gravity is 384 English 
inches; (the number 384, it is to be remembered, is, as Plato says, 
the first of unities) ; and that the ratio of the diameter to the 
circumference is as 32 is to 100—a ratio that woncerfully simpli- 
fies all calculations connected with the sphere, and which there is 
reason to believe was adopted by ancient inhabitants of the world. 

It will be observed that the Philestarian and Olympic systems 
are corresponding measures ; the cubed Philcetarian foot of grain, 
the Hebrew epha, being equal in weight to the cubed Olympic 
Wd Se Se Say natn ea ett teins 

ve-sixt ordi an 1 0 

water grain — are measures of equal repute to those that 
have been named, and constitute some of the principal measures 
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of the present day, but must be left without further notice. It 
may, however, be observed that five-sixths the ordinary barleycorn 
cubit is one-half the length of the side of a cube of water of 2000 
old Roman litras (5184 troy grains) ; five-sixths the large barley- 
corn cubit is one-half the fength of the side of a cube of water of 
2000 old pounds of 5832 troy grains, still preserved at Warsaw 
and Alexandria, and is the pound that was introduced into France 
by Charlemagne. Five-sixths the ordinary water = cubit is 
one-half the length of the side of a cube of water of Egyptian 


ratels (6912 troy grains), and five-sixths the water grain 
cubit is one-half the length of a cube of water of Ib. of 7776 
troy grains, the proper weight, it is French pound— 


id de marc—preserved at Oran and Tunis, Twice 
7776 troy grains is the weight of a cube of water one-tenth the 
length of the philztariah and the cubed philetarian y 
as has ‘been previously rved, the weight of the win ese 


construction of the boiler, but to the ignorance and carelessness of 
the user. i wi pet ed ty my of a —_ ute ot 
and quality of mate: and through avarice and cupidity o' 
the Sotben who supplies him he receives one of an inferior class, 


which is far too uently the case where the person who sup- 
lies him is not ly a boiler maker, but only an employer of 
Etour, that person is certainly responsible and not the maker, 


who only does that which he is ordered. The practice cannot be 
too strongly deprecated of buying from old iron dealers old boilers 
newly painted, to work at a pressure almost equal to new ones. 
Wealso attribute a great pro of boiler explosions to the 
repairs executed by unqu persons, who are not boiler 
makers, replacing bad plates in boilers by lates very much worse ; 
and whose services masters who use the ers are far to willing 
to engage, under the miserable consideration, in the cost of re- 
pairs, of a few coppers; and this responsibility must rightly be 

ttached to the person who employs such unskilled workmanship. 





In the above examples the weight of water has been 
< grains per cubic English inch. 

'o dispel any lingering doubts as to existing weights and 
measures having preceeded from one ancient universal system a 
few more facts will be mentioned. 

In Ceylon, not only the long measures, but, what is 6 eiange 
coincidence, the land measures are the same as in n 
India, north, south, east and west, the lish cubit is a native 
measure, and is also found among the Chinese and Malay mea- 
sures. The Madras land m the Cawney, the Malay land 
measure, the Orlong, the Oo: eddan, are all one and the same 
measure, and consists of 4000 square ordinary water grain yards, 
The Indian biggah ig exactly one-quarter this measure, The 
Swedish tunneland and the saccata of Florence are identical mea- 


sures. The toch of Vientaand the Lisbon acre each consist of 4000 
square large water grain and the examples could be greatly 
multiplied. The lish acre consists of uare Phileetarian 


ards, as has been before alluded to. Unless weights and measures 
ete originated from one source, how are these to be accounted 
for? How isit that different nations of different races, scattered 
over the face of the earth, possess the same standard measures? 
It cannot be ascribed to chance, and to suppose that they have 
been introduced with colonisation is as reasonable as to believe 
that the English and other European words to be found in Sanscrit 
dictionaries owe their position there to the same agency. 

I had intended to have entered more fully into the construc- 
tion of English weights and measures, once held sacred and pre- 
served among holy things, now debased among the lowly, but I 
fear this letter has already extended to too great a length, and I 
will therefore only add one further fact to show the antiquity of 
English measures and the insubordinate nature of weights and 
measures generally, 

By the statutes of the realm, from the earliest Norman days, 
the weight of the quarter was declared to be 512 troy pounds. 
This measure is an old Hindoo measure found specified in San- 
scrit works, but there is no standard measure or other evidence 
existing to show that 1t was ever adopted in England. 

The English quarter of water is, and seemingly always has been, 
equal in weight to 777% troy pounds. The quarter of grain is 
a less definable measure, and there is no knowing what it is. 
Four quarters of water (31114 troy pounds) is exactly the 
weight of a cube of water whose cide is.the length of the double 


v od English inches long, 
weight of water being 250 troy grains per cubic English inch ; 
and in capacity is — to the contents of the stone chest of the 
Great Pyramid. Should any of the foregoing statements be 
questioned I shall be ready to bring up reasons to their support. 
oMAS MEASAM. 





barleycorn cubit of 144 barleycorns 


[We did not say that Fernel ascertained the distance between. 


Paris and Amiens by means of a wheel on the high road ; we said 
he computed the distance “in a direct line.”—Ep.] 
ENGINE TRIALS AT OXFORD. 

Srr,—In justice to Mr. Nicholson, of Newark, who exhibited a 
vertical cross-tube boiler, fitted with “ Field” tubes, I beg to ex- 
plain that the boiler had never been tried under steam when it 
came into the showyard, and there had, therefore, neither been 
any time fora private trial, which enables @ maker to effect im- 
provements in the working by adjusting the different parts more 
accurately, nor had there any opportunity of cleansing the 
boiler of all the oil left in her from dril e holes for the tubes 
and the different steam fittings, thus causing her to priine badly, 
or apparently use a greater quantity of coal the other 

ilers. 

This priming of a new boiler from the oil left in her is well 
known to engineers, and might easily have been avoided, if Mr. 
Nicholson, who was very much pressed by other work at the same 
ie, had been able to finish the boiler a few weeks before the 
show. 

When I visited the show the priming had all but Seeprnerel, 
although there had been no opportunity of blowing off the boiler 
and refilling her with clean water. 

Referring to your remarks generally abotit the ‘‘ Field” boiler— 
which I do not consider borne out by facts, a there was no means 
of judging accurately of the real evaporation of each boiler exhi- 
bited, I shall, with your permission, reserve myself a small space 
in a future number. Lewis OLRICK. 

27, Leadenhall-street, 27th July, 1870. 





BOILER EXPLOSIONS, 

Sir,—The search after truth, whether on the part of indivi- 
duais or of communities, and the ical a tion of that 
truth when discovered, must ever meet with the approbation and 
assistance of sensible and philanthropic ihinds, since it is from the 
application of truth, either in its relation to natural or moral laws, 
that we derive all our happiness, as shown in an advanced state of 
civilisation, Notwithstanding this, everyone must be prepared to 
acknowledge that in the pursuit of truth, either through the 
thoughtlessness of individuals or the careless indifference with 
which the pursuit is maintained, it frequently happens that griev- 
ous errors are committed. That this should be the case is not 
surprising, since it is the easiest matter possible for individuals 
or communities at large to flatter or deceive themselves into error 
through a mistaken notion of their own capabilities. We have 
an instance of this appearance of “‘ tares among wheat” in the 
evidence given by two of the witnesses before a select committee 
appointed to inquire into the causes and remedy of boiler explo- 
sions. They were pleased to assert that six out of every seven 
explosions were due to the boiler makers and masters, afid by 
this reckless assertion, which is as much wanting in proof as ee 
in truth, abusing the public mind, which is far too much dis- 
posed to receive the unqualified opinions of men in their position, 
regardless of their actual knowledge in the matter This being 
the case, we—the boiler makers of Manchester and surrounding 
district—beg leave to disabuse the pate mind of the wrong im- 
pression it received through the thoughtless ry as 
men who ought to know better. We feel bound to do this, be: 
cause we consider it to be a gross libel ae the honesty and 
ability of ot trade in general. We—as boiler makets—Wwho 
thoroughly understand what boilers are—and consequently are 
better able to give judgment upon them than those whose know- 
1 extends no farther than the theoretical haticall 
di that the sole responsibility of boiler 
tests upon unqualified masters who su 
= imanufactiiters who use them. 








of 5) iv. be worked by a user at 70 lb., and thus 
the case of the Middietoh explo ion—it is due, 





Allow us to say, in conclusion, that if masters who manufacture 
boilers and those who use them would be more judicious in their 
selection of boilers, made of the best material and after the most 
Peeves principle, we should listen to the hessitying 

tails of boiler explosions, and ily obviate the necessity o 


committees to deal with such a destruc- 
tive agent of human life as a steam boiler most is in the 
hands of an ignorant person.—Yours, &c., 
Tue Unirep Society oF BorteR Makgrs. 
Birmingham-street, Manchester. 


any more parliamen 


TUBULOUS BOILERS. 

Srr,—As an engineer whose whole experience has been in conneo- 
tion with boilers carrying the highest pressure, atid working under 
circumstances demanding the greatest ible care and attention, 
I may, perhaps, address you on the subject of water-tube boilers 
without being considered inexperienced, prejudiced, or interested; 
while it is just possible the knowledge acquired by a close observa- 
tion uf all the different systems now before the public may enable 
me to give some little information to those of your correspondents 
who may be interested in the question of a periectly safe, 
economical, and efficient steam boiler. 

I quite concur in what has been said in your columns as to the 
great future before this class of boiler if properly carried out, but 
think the question as to the way in which it works has not been 
discussed with the care and consideration its importance demands. 
It seems to be generally admitted among engineers qualified to 
expfess an opinion on the matter that this form of boiler is the 
safest and most economical at present known, and they are pre- 
paring to adopt it as soon as several other points on which it is 
superior to the old form of boiler are placed beyond doubt. 
Amongst others that of circulation of the water, and it is on this 
point particularly that I venture to offer a few remarks on what 
appears to me the real action of water confined in tubes exposed to 
external heat. 

When the bottom of a tube containing water is exposed to a 
moderate heat the lowest stratum becomes specifically lighter, and 
is forced upwards by the superior gravity of the superincumbent 
colder and heavier particles above no particle or stratum of steam 
or water, whatever be its temperature, being able to ascend or change 
its position until some colder or heavier particle is present to take 
its place and force it upwards. And if sufficient space be allowed 
the ascending and desending currents will of themselves take such 
directions as will liberate the steam from the bottom of the tube 
and replace hot with colder and heavier particles from the upper part 
by forming vertical currents running in — directions. This is 
the nature of the action existing before ebullition commences, and 
when the heat is applied to the bottom of the tube only. But 
ebullition, which it is obvious must be most violent in this class of 
boiler, produces a species of currents of an entirely different 
character; the columns of rising steam obtain great power— greater 
or less according to the length of the vertical tubes—violently 
forcing upwards the water which comes in their way. Vertical 
streams are thus induced, putting in motion a body of water far 

ter than would be required for merely taking the place of that 
which bas been converted into steam. Now, as bodies or streams 
of water, commensurate with those continuously forced upwards, 
must necessarily return to prevent there being a vacant space, it is 
for these returning or downward currents, of what may be termed 
surplus water, that we are called upon to provide both space and 
fachlity ; if this space and facility is not provided, so soon as ebulli- 
tion becomes strong the descending water willbe obstructed by the 
joint columns of ascending steam and water, and both be thrown 
to confusion ; the respective currents will be continually changing 
places, notwithstanding the introduction of internal circulating 
tubes, and the progress of evaporation considerably delayed. The 
revious uniform generation of steam will sueceeded by an 
intermittent action, explosive violence alternating with comparative 
calm and inactivity, the latter being only the interval of 
accumulating force to be discharged py the former. The rationale of 
this intermittent action is that, the water being obstructed in its 
descent, the steam is necessarily delayed or accumulated in the 
lower part of the tube and only discharged at intervals. Again, 


this accumulated steam getting sudden vent is discharged with , 


great violence, literally emptying the tube. An equally violent but 
more sudden reaction of course follows, and a large body of colder 
water as suddenly rushes down to fill the space vacated. Thismay 
explain the large amount of priming to which some of this class of 

are su especially if their arrangements for taking the 
steam from the tubes when g ted are idered. 

But, Sir, there is another point which must be taken into con- 
sideration in judging of the circulation of these boilers. Supposing 
for a moment ebullition never took place, even then perfect cir- 
culation—at least in the sense in which some of your correspondents 
speak of it—could not take place unless the tubes were heated at 
the bottom alone. Now in this class of boiler heat isapplied to the 
sides of the tubes for nearly their whole length, and, taking into 
consideration the disturbance arising from the ebullition caused 
by this side heat, added to the violent ebullition already in action 
from the bottom, I think we may safely assume vertical currents 
running in opposite directions in the same tube. Although it 
may be ann is to say the least highly improbable that 
there are not, and although in some of them the water 
is introduced at the bottom end of the tubes, it will be 
seen that whilst this is the hottest part it must of necessity 





be the worst — with water, because, as I have shown, 
the heat applied to this part of the tube will = in upward 
motion a of water far than would be requited for 


merely taking the place of that which has been converted inte 
steam, and for this to return again in face of the great 

spoken of above will, I think, appear to youas unlikely, Water 
exist to some extent at this part, but only in admixtiite with 
alae quantity of steam and a igh temperature itself. But it 
apparent to all that as the heat-absorbing power of fey | 

is 80 many times inferior to that of water, a much less quanti 
will be taken up by the former than the latter in a given 
time; and since no more heat be through the 
ff hy hey PY | than can be 

on other, it 


ean 
Eten from it by the ipient ‘ollows that the 
remaining heat ther absorbed by the plate itself—which would 
tend to make it red hot, explain why the tubes of some of this 
class of boilers bulge and split so much at their lower ends—or in 
others having joints at their lower ends, why those joints are so 
liable to leakage and t, or otherwise it must escape up 
ww the wide difference between that 


ey, and 
of which we hear, may reasonably the peculiar 
advantages this boiler possesses and that We see in practice, 
as to its in on of aps enlarging 
the diameter of the tubes may improve the circulation, but it re- 


mains to be seen whether the peculiar arrangement of this form 





j out sacrificing one of its principal advantages, the breaking up of 


the water into small bodies and exposing the same to heat on 
every side in tubes made of comparatively thin iron. 

For these reasons, which I am convinced careful consideration 
will prove to be the real state of matters, perhaps some will agree 
with me thorough circulation cannot take place in vertical tubes 
exposed to intense heat for the whole of their length unless special 
means are provided to promote a forcible circulation and prevent 
priming, simply because the body of water contained in each tube 
is too small to absorb the amount of heat applied, which, as prac- 
tical men know, means that ebullition is so great and acts from so 
many different directions that neither can water get to or steam 
escape from the plate, while insome cases where the feed water 
is exposed to its greatest heat on its way to the vertical tubes, it 
is perhaps worth considering whether they are supplied with water 
at all, especially under circumstances likely to arise any day which 
may demand the furnace being urged some little beyond its ordi- 
nary capacity. Of course I am not alluding to those tubes fixed in 
the flues and fire-boxes of ordin boilers, because although the 
action which I have described does take place it is moditied in 
extent and in effeet by the entirely different circumstances under 
which they work, while the serious obje¢tions to the ordinary form 
of boiler remain although its evaporative power may be incicased 
by the addition of these tubes. 

I have hitherto referred only to vertioal tubes exposed to heat 
for nearly their whole height, but, as you are aware, there is 
another form of tube boiler now before the public, the tubes of 
which are inclined, and have return bends at each end, and which 
my experience leads me to believe to be specially adapted to pro- 
mote forcible circulation and to prevent priming. I do not propose 
to compare the action of the inclined with that of the vertical 
tube, leaving that for your readers to do themselves, but us its 
cireulation differs from that of any other a description of its 
action may be of service to those having no knowledge of it. 

As perhaps most of your readers are aware, this boiler consists 
of 4in. and Sin, tubes— laid in tiers one above another at a slope of 
3in. to the foot—which in a 50-horse power boiler are about 1vft. 
long, and would give nearly double the depth of water at the back 
over that at the front of the boiler. Now it will at once be seen 
that, inasmuch as the steam does nét fise of itself, but is furced up 
by heavier particles of water in coftttact with it, and that this furce, 
from whatever source it may be derived, is always in the direction 
of least resistance, the greatear part—I will not say all—the steam 
must escape by the front ends of the tubes. It wil! also be noticed 
that the front ends of the lower tubes contain at all times the least 
amount of water, which is subjected to as intense a leat as any 
other part of the water surface, and must of necessity be the 
hottest, therefore the lightest as compared with the larger mass, 
to which in comparison no greater amount of heat is applied at 
the back of the boiler, so that there is not only the greatly less 
specific gravity of the steam itself, but the mass of water at the 
back of the boiler, the inclination of the tubes, and the greater 
heat at the front end, all acting in concert and with one object, 
viz., the liberation an agers the steam on its way to the upper 
tubes ; and if we bear in mind the great weight of water as com- 
pared with steam, we may safely assume that, combined with 
the above forces, the steam must escape through the return bends 
into each consecutively higher tube with considerable force, and in 
precisely the opposite direction necessary to reach the enyiue ; 
therefore, while itis below the water line it must of necessity 
create a current from the lower tube in which it was generated 
into the tube next above it, through the return head connecting 
the two tubes. The water thus raised by this induced current is 
partly evaporated and partly returned by the downward inclination 
of the tube to the rear end of the builer again, and as the action is 
the same in all the tubes below the water level, it must of itself 
form a continuous current rising at the front and running downt e 
tubes to the back of the boiler, to be again returned as long as its 
specific gravity is greater than the surrounding particles of steam, 
or, in other words, until it is evaporated, when, instead of running 
down the tubes and rejoining the main body of the water at the 
back of the boiler, so soon as the force with which it was ejected 
from the delivery passage of the return head through which it was 
driven from the lower tubes is expended, it is forced to the upper 
side of the tube, where, by means of thesteam createdin that tube, 
the upward inclination of the tube towards the frout of the builer 
and the existence of a body of water at the lower end of the tube 
the specific gravity of which is many times greater than its own 
another current is formed through the head leading into the next 
higher tube in which the same action is repeated, and so on to the 
next and the next, until it reaches the steam space, when the 
pressure is likely to be one to two pounds per square inch less where 
the engine is at work, which again assists the steam to escape, as I 
have attempted to show, in the direction of least resistance, the 
front of the boiler. Perhaps those who may have !ollowed me thus far 
will concur with me, this natural action must of necessity take place 
in such an arrangement, and will itself maintain a continuous and 
sufticiently powerful current to break up all dead water and 
separate formations of steam while continually changing tlie water 
exposed to heat at different parts of the boiler, of itself the most 
efficient liberator of steam, At any rate I apprehend they will 
admit these are the principles of thorough circulation. You will 
have observed acertain amount of apprehension as to whether the 
water spaces or return heads are large enough, but we must bear 
in mind that the quantity of water, &c., which a pipe will discharge is 
not limited by the size of its orifice alone, but a'so by the speed at 
which the water, &c., travels. My experience leads me to believe 
them ample to supply all parte of the boiler, and perhaps it has 
not been noticed by some that while the size of the jower passages 
of the return heads is to a certain extent immaterial, on the size 
of the upper or ejected passages will depend in great measure the 
force of the induced currents through the heads, and, as a natural 
result, the efficiency of the circulation, in proof of which the 






| patentee’s latest improvement refers to this point, and concentrates 





of boiler will allow undivided water spaces within which their in- | 


| testinal currents have free —_ to act, taking whatever course ié 


most favourable, and in with theirtemperatures, with- 


the contents received by the two lower passages, and delivers them 
through one upper passage with improved results. 

There is one other point which, although it may not strictly 
come under the definition circulation, is one of its effects, which 
will, perhaps, justify my alluding to it—priming. It seems to be 
admitted among engineers that the most efficient mode of drying 
steam is to divert the flow to at least right angles, when the direc- 
tion in which it was previously travelling being suddenly changed, 
it follows that any water which it contains must from its much 

reater specific gravity be unable to change its direction as sud- 
Senly, and will therefore continue its onward course, to be deposited 
in feveptacles provided. It is not shown by the engraving in your 
colutiis, but provision is made by means of the shape of the 


im the return heads to divert the current of steam, notto . 


t , but in a direction opposite to the one in which it 
‘was previously travelling. This appears to secure the maximun 
effect ; while the water which is contained, by reason of 
its impetus, Gisists those currents already existing in the tubes 
downwards to the back of the boiler when below the water line ; 
above it is on the steam space, the water is either 
vaporated, as the upper tubes act as an efficient superheater, or, 
if too large in quantity to be evaporated in a given time at this 
is returned by the same downward inclination to the main 
tiass of water at the back of the bviler, it will be seen that this 
sepatating action is continuous. Whether above or below the 
water line in the lower tubes it tends to break up local formation 
of steam, and in the upper to thoroughly separate the steam from 
To the former I presume we may attribute the 
burnt tubes with this form of boiler, sufficient of itself 
ter must always exist in those tubes, and to the latter 
the absence of even when working under circumstances 
demanding an irregular supply of steam. H. KxestTerton, 





Tne Royal Arsenal at Woolwich is now becoming very busy, and 
@ great many fresh men and boys are being taken on. sl 
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COUPLED HORIZONTAL WINDING ENGINES. 


MESSRS. FLETCHER, JENNINGS, AND CO., WHITEHAVEN, ENGINEERS. 
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THESE engines, which 
have been made at a 
hematite iron ore mine TRANSVERSE ELEVATION OF CYLINDERS 
in the Cumberland dis- 
trict, although they do 
not present many features 
of novelty, are good ex- 
amples of modern winding 
engines of medium size. 
ae horizontal wind- 
ing engines are now 
laws “ies 8 ap ae pa 
both for odlleey Gn ore 
mines, in preference to 
beam, direct-ac verti- 
cal, or any other form of 
single engine. 

In the present example 
the different parts seem to 
be massive and well pro- 
— with strong, 

eavy bed plates. The Je 
cylindersare 20in. diame- = im 
ter, and the pistons have — i i 
a stroke of 4ft.; the ( ) | 
cranks in this instance a ce tL 
are of cast iron, tho Vy Yy = Yp 
the makers gen YY Y 
prefer and recommen 


Hil a Hl 
| 


Wrought iron ones. The YY ae a y - | Ao | 


neg 


main shaft is of wrought 

iron, 9}in. diameter on the 

a and 8in. diameter in the journals. There is no fly-wheel, we: upon the oa an 
and the rope barrels, which are constructed for round [ropes, are ivided in the centre by 








form a brake sheave, 
which is yee upon 
by a wrought iron strap 
not shown in the draw- 
ing, but the action of the 
whole will be easily under- 
stood. 


The valves are ordinary 
slides, and are worked by 
Pepe Me 9 eccentries 

each, and the us 
straight link —— s 
vented by Mr. Alexander 
Allan, formerly _loco- 
motive e eer for the 
northern division of the 
London and North- 
Western Railway. The 
oe of this link 

and engines is 
particularly § valuable, 
es) y where the 
valve is unbalanced, as 
reversing is effected 
with great facility. In 
some larger examples 
these makers balance 
the slide valves 
means of the thin flexib 
_ connected with 

— by links, which 


gement was pa- 


are 8ft. diameter. ep tented by Mr. E. R. Walker, and Was ts ton 2 found to answer 
h | remarkably well. 
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TO CORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
to keep copies. 


will taken of anonymous 


communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

Practice has sent neither name nor address. If he wishes his letter to 
appear, he must comply with our rules. 

A Susscriper.— We believe you are mistaken. We have no recollection what- 
ever of any such article appearing in this journal. 

PLopper.—A letter lies at our office from this correspondent, which we cannot 
use until the rule given above is complied with. 

J. W. McC.—It is almost useless to submit any scheme of the kind to our 
Government; still you may try. Write to the Secretary of State for Wai 
in the first instance. 

A Constant DutcH Reaper.—(1) Jt is impossible to say what kind of per- 





manent way is the best ; every system has its advocates. (2) We are not 
aware of any opening in England just now for your friend. 

H. A. (St. Clement’s House).— We shall be very happy to answer you if | 
you will put your calculations into some sort of comprehensible form; but | 
to decipher them as they have come to us would be impossible. If you wish | 
Sor an example, refer to our last article on “‘ Papers on Blementary Con- 
struction,” and see how the strains are there tabulated. 

One THAT InQuIRES.— You will find in the chief engineers of the various 

iler insurance pani rep ives of the public. If you can 
succeed in obtaining from any one of these gentlemen a statement that he | 
thinks there is anything mysterious about a boiler explosion, we promise to 
publish any theory of the matter you think proper to lay before us. Of | 
course we assumed that, to use your own words, “ 60-H.P, accumulated in 
the boiler every minute from the time the water boiled.” During the minute 
space of time occupied by the explosion of such a boiler, as much work must | 
= done as could be accomplished by a 60-H.P. engine working for half an 

our. 

W. B.— You must calculate the breaking weight of your girder by the usual 


Sormula—W=—;—, in which A is the net sectional area of the bottom 


flange, D the depth, L the span, and C a constant. To apply this to the 
case in question, we have A equal to 4°75 square inches, after deducting the 
rivet holes, which for plates hin. in thickness would not be less than jin. in 
diameter. The value of D is 1°5ft., and L 22ft. As the girder has only a 
single web the constant must not be taken higher than 75. Substituting 
values we obtain— 

Ww 4°75x15x75 

a 22 








= 24°3 tons, 


The safe working load at the centre would, consequently, be six tons, or 
twelve tons uniformly diffused over the girder. 

Errata.—ZJn our report of the engine trials at Oxford in our last impression, 
at the bottom of the third column, page 58, for “Gloucester” read “* Wor- 
cester,” and for ‘‘8 min.” read “‘ 53 min.” 

Drivine Lives.—In our article under that head, in last week's impression, 
the wood-cut at top of column three should have been placed after instead 
of before the formula. 


DUCKHAM'’S PATENT HYDROSTATIC WEIGHING MACHINE. 
(To the Editor of The Engineer.) 
correspondent kindly favour me with the name and | 
er of Duckham’s weighing machines? E. 8. 





Srr,—Will an 
of a mi 





BANDS AND BARS. 
(To the Editor of The Engineer.) 


Sir,—Will any co: mdent kindly siy where “patent weldless 
ja a gt je the plates of flues Cornish boilers transversely, are 


; also who are the makers of Annan’s patent reciprocating fire- 
bars ? R. M. 


Tue Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
on terms 


the (paid in advance) :— 
Half-yearly (including double number)... .. .. £0 15s. 9d. 
¥ ‘including two double numbers) .. £1 Ils. 6d. 
Uf credit be an extra charge of two shillings and sixpmmce per annum 
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Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
Seok, ae eenrae, ainaeaes. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
Letters relating to and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Bditor of Tae ENGINEER, 163, Strand. 
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THE WAR. 

Wirt the politics which affect State interests we have 
nothing to do; but a great war such as that now about to be 
waged between Franceand Prussiais litan initseffects, 
and claims the attention of every individ ual in the civilised 
world, whether he so much as understands the meaning of 
the word politics or not. The interests involved are abso- 
lutely countless; and this is true not only of the belligerents 
but of most other nations. To engineers, above and beyond 
all classes of the community, a great Old World war is of 
importance. War in modern = is nothing without the 
aid of engineering science. The art of destruction is 
incomplete and defective save when combined with the 
science of construction. The engineer must build that kings 
—_ destroy ; the chemist must plot, the inventor labour, 

‘ore a ship can be taken, a lost, aye, before a man 
may be killed. Whether it is right or not that engineers 











should take however indi ; in deeds of slaughter 
and ruin, we not stop to consider. The time is past for 
such vain ions; war is around us, we breathe it, we 


, speculatii 
feel it; who can say when England herself may be plunged 
to the lips in a contest the like of vhich has not been known 





since the days of the first Napoleon? The tions 
of the Peace Society are amusing, if nothing else, 


during a period when all the world is_ tranquil. 
They are swept away in a moment by the breath 
of war. It is to the last degree unlikely that they have 
ever deterred a single engineer from doing all that in him 
lay to improve upon the universally practised art of de- 
struction when the spirit moved him; and it is yet more 
unlikely that any scruple will interfere to prevent 
English engineers directing their attention to the great 
questions involved in the = Fe of attack and defence now 
going on before their eyes. It may be safely said, too, 
that the engineer is as prompt to lend his aid to protect as 
to destroy. If he has given the world rifled guns, he has 
also bestowed on it armour plates. If he has pressed elec- 
tricity into his service to fire the fatal mine, he also uses it 
to warn us of the approach of the miner. If he 
has armed millions with the needle-gun and the 
breech-loader, has he not also supplied the ambu- 
lance and the hospital? If he blows up bridges 
to prevent the escape of a retreating foe, does he not 

throw up the flying path, by which the foe may escape ? 
And, above and beyond all, is it not to him, and to him 
alone, that the world is indebted for the fact that the art of 


f | slaughter is so perfect that no war can be of long duration; 


and that the loss of life is infinitely diminished, as com- 
— with what it was in the days of old? ‘The engineer 

nothing to reproach himself with; he may go on his 
way rejoicing. 

We call to mind an occasion when we received three or 
four letters from correspondents—worthy men of peace— 
who complained that we were devoting too much spaceto the 
construction of arms, and guns,and munitions of war. We 
fancy that no such complaint would reach us for some time 
to come did we deal with nothing but ships of war, guns, and 
torpedos, rifles and breech-loaders. It is well, nevertheless, 
that our volumes contain so muchalready of all thatis newest 
and best in such things that little remains to be said now 
but that which may be rendered necessary by the progress 
of events. As to the effect which the contest will have on 
our commerce it is premature to speak. Our correspondents 
from the great centres of industry keep our readers fully 
informed of all that the war has done, and is doing, in 
affecting the iron and coal markets and general trades of 
the principal districts. To their tale we have nothing to 
add. As for the future, but one thing is certain: never 
since war was known did engineering science play so im- 
portant a part in warfare as it will now. The struggle, too, 
may be expected to settle some of the most warmly con- 
tested questions of the day as regards the relative merits 
of different types of ships, and guns, and systems of fortifi- 
cation, and small arms—things better left unsettled for 
ever than determined at the price of such a contest as that 
which has only just begun. 

As to the course to be ultimately taken by England much 
doubt and uncertainty exists. We hope, in common with 
every other individual having the interests of Great 
Britain at heart, that we shall not be invulved in war ; but 
we fear that we shall. Alarmists are as a matter of course 
already at work, and grievous complaints are made of the 
weakness—the positive want of force, of our army. That 
the statements on this point generally made are but too 
true we do not dispute, but there is danger that their im- 
portance may be exaggerated. England does not look to 
troops but to ships for the means of asserting her wishes 
or defending her rights. Her strength is in her navy, and 
it is satisfactory to know that whether as regards ships, 
guns, or sailors, no other nation is so well off. England 

the most powerful fleet in the world, and it is 
pleasant to find that the Government are fully alive to the 
importance of maintaining our forces in full efficiency. 
Hundreds of hands have been already taken on at Wool- 
wich Arsenal, and yet more will be required. War is after 
all:pot an unmixed evil. The other Government manu- 
facturing departments will be brought up to a fair amount 
of efficiency, and there is at least some ground for the hope 
that if we should be involved in war we shall not be found 
as wholly unprepared as many people would have us 


believe. 

In see f structure that is exposed to the action of a mov- 
ing load, every part of it situated in the line or axis of 
motion must receive in a direct manner the maximum effect 
which the load is capable of producing. This effect is prac- 
tically taken to equal the greatest weight or load per unit 
of length produced by the whole moving body, since it is 
impossible in practice to estimate with any degree of pre- 
cision the actual influence, or accession of strain, arising 
from the different velocities at which the moving load may 
be impelled. It is well known that about forty years 
some very interesting experiments were eihies i 
the view of ascertaining the force of impact, or, in other 
words, the additional strain, put upon a girder or 
bridge by a load moving at various degrees of velocities 
over and above that due to the same load when in a state 
of quiescence. These experiments were conducted upon a 
large scale, existing railways bridges being selected for the 
out. which, in some instances, was pushed to destruction. 
With the exception that the deflection of the girder aug- 
mented with the rate of motion—a circumstance easily 
demonstrable @ priori—very little real advantage resulted 
from the trials, although it was unquestionably proved that a 
rolling or moving load should be treated as such, and not 

ed as it now too commonly is as equivalent to 
a certain load at rest uniformly distributed. Indepen- 
dently of their separate values, the ratio of the weights 
of the live or dead loads upon a bridge is a most im- 
portant point to be taken into consideration, and with 
regard to this particular, the cross girders and the main 
girders are very differently aff If the former be 
at the ordi distance of three or four feet 
apart, the dead weight each will ha 
su and will be very small, and will 
not amount to more than four tons for a double line of way. 
This weight may be correctly as uniformly dis- 
we oe — the whole cross nee me the is questionable 
whether the same assumption ought to be made respectin, 
the moving load. Obviously the greatest rolling load that 


CROSS GIRDERS. 





can come + a a cross girder is that carried by the driving 
wheels of the locomotives, which may be considered not to 
exceed eight tons per wheel. On a double line of way, 
therefore, the maximum moving load affecting a cross 
girder may be put at thirty-two tons, or equal to eight 
times the dead weight. The cross girder, theoretically 
speaking, instead of being uniformly loaded with thirty- 
two tons, supports it at four points; or, for the sake of 
calculation, we may say two, supposing the weight of each 
pair of wheels to act at their common centre of gravity, 
equidistant from the centre of the girder. The strain at 
this point will manifestly be greater than if the same load 
were uniformly distributed. In making this assumption 
the effect of the planking, rails, and sleepers in assisting 
to distribute the weight of the moving load over two or 
more cross girders is neglected. That they do assist a little 
in this manner there can be no doubt; but when it is borne 
in mind that any break or imperfection in their continuity 
completely negatives their distributing influence, it is the 
safer plan to ignore it altogether. 

The maximum weight to be carried by the cross girders 
materially concerns the distance at which they should be set 
apart; and this consideration in its turn determines the par- 
ticular manuer in which the rails are to be carried from 
one to the other. Having first laid it down as 
an indispensable condition that each cross girder, 
without any reference to the distance between it and its 
fellows, shall be sufficiently stroug without receiving any ex- 
traneous assistancefrom them to carry the maximum moving 
load to which it can be subjected, it becomes necessary to 
find what that distance ought to be. It is not difficult to 
assign the minimum distance that may be used with 
economy, but the maximum requires very careful conside- 
ration. So long as the cross girders are spaced every three 
or four feet, a whole balk of timber will answer for the 
rail bearer, and is the means usually adopted for carrymg 
it. But when the distance they are apart exceeds the 
capabilities of the timber, recourse must be hail to iron 
built-up girders, or small rolled jvists, which either run 
over the cross girders, or are fixed in between them flu-h 
with the top of the upper flange. It is not the question 
of the maximum load aud its relative position regarding 
the engine frame that is the sole consideration in deter- 
mining the distance at which the cross girders should be 
spaced, ‘lhe construction of the main girders enters like- 
wise into the question. With the exception of their 
own weight, they receive none, either live or dead, but 
through the medium of the cross girders, and the di-tance 
at which the latter are apart very seriously interferes with 
the even distribution of the whole load upon the main girders. 
We will return to the main girders presently, when treat- 
ing of the maximum distance to be adopted, and it will 
be seen that the span of the bridge considerably modities 
this dimension. It must not be furgotten that the rulliug 
load is always a constant, whatever may the 
length of the structure; aud as the latter is a variable 
quantity, it is idle to suppose that one fixed distance be- 
tween the cross girders can be adopted in every instance. 
It has already been stated that every cross girder must be 
strong enough to carry one pair or two pairs of driving 
wheels of the heaviest locomotives in use, accordingly as 
the line is single ord ouble. peer arene | ,as the span of 
the cross girders is constaut, and the load also, there is no 
object in placing them closer together than the length, or 
wheel base of the driving wheels. For, sup them to 
be spaced every 3ft., while the wheel base of the drivers 
is from 6ft. to 7ft., then, while the engine rests upon two 
girders, the intermediate one is doing no work. It of course 
is strained in its turn as the engine traverses the bridge, 
but it is clearly not wanted, for when the drivers are 
situated each equally distant from any one girder, the 
total load is still ouly equal to the weight Ppa pair. 
Resides, without entering into any further explauation of 
so simple a matter, it is plain that when any portiou of a 
structure can be removed without increas‘ng the strain 
upon the remainder, it is superfluous. When the cross 
girders are placed at a distance apart less thau that of the 
wheel base of the driving wheels, one of them can be re- 
moved without increasing the strain upon the other. It 
appears, therefore, from this statement, that the minimum 
economical distance between the cross girders of a bridge 
should not be less than the wheel base of the driving 
wheels, say, 6ft. This conclusion has reference only to 
the disposition of the moving load, and does not take into 
account the subject of the transference of that load to the 
main girders, a question equally important. There is very 
little doubt that it is quite possible to make an admirably 
economical arrangemeut of the load so far as the cross 
girders themselves are concerned, and the very reverse for 
the main girders. Those who advocate the placiug of cross 
girders at extreme distances apart fall into this error. 

It must be admitted that the continuous web or plate 
type of main girder sometimes affords superior facilities for 
the disposing of the cross beams. As the web is con- 
tinusly riveted to the onan © is merely a matter of in- 
difference where they are p , although the objections to 
too t a local strain are equally forcible in the case of the 
continuous as in the open web form. The farther apart the 
cross beams are placed the farther is the departure from 
the truth of the ordinary assumption that the load is uni- 
formly distributed over the bridge. In lattice girders the 
correct position for the cross beams is manifestly as close 
as possible te the junction of the weband flanges, for by that 
means the strain does not fall upon any unsupported part 
of the flanges, It is very probable that this is one. of 
the reasons why cross girders are usually placed so close 
together in lattice bridges. From 2ft. Gin. to 3ft. is the 
average distance between the intersections of bars and 
flanges in lattice brid of ordinary spun, and therefore 
the cross girders are at those intervals. If, there- 
fore, in bridges of span the lattice bars intersect each 
other, and, consequently, the flanges also, at intervals of 
3ft. there will be a cross girder at every alternate attach- 
ment of the web and flanges, on the assumption already 
laid down that 6ft. is the minimum economical distauce to 
be adopted in spacing them. This would be of no import- 
ance in the small example alluded to, although theoretically 
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each pair of diagonal bars at the point where the load 
was situated would undergo a heavier strain than the 
intermediate pairs which supported no load directly, 
but only received their share by transference from 
their neighbours. The limit of this transference is very 
restricted, because in a lattice girder proper, in which there 
are several series or systems of triangles, as distinguished 
from a “ Warren,” in which there is but a single system, 
it is aiways assumed that each series is only strained by 
the weight passing along its own triavgulation and bars. 
No strain is communicated from one system to the other 
through the poiuts of intersection of their bars, They can 
each only receive strain from the load placed at their re- 
spective upper or lower apices. Consequently, in the in- 
stance to which we have alluded, in which the cross girders 
are placed so as to directly affect only one series of tri- 
angles, the other would undergo no strain whatever, and 
might, therefore, be removed. 

The conclusion to which this line of argument leads is 
diametrically opposite to that deduced from a consideration 
alone of the maximum load to which the cross girders can 
be exposed. By the latter, a cross girder heath be placed 
at every intersection of the web and flanges, in order to in- 
sure a uniformity of strain in both of them. Naturally, 
it will be remarked that the intersections of the web and 
flanges can be made to suit the proper distances of the 
cross beams, and so they can in some instances, especially 
in bridges of large span. But the real tendency of increas- 
ing the distance between the cross beams is to substitute 
the Warren for the lattice girder, as any additional sys- 
tems of triangulation beyond those which are loaded, and 
which are connected with the cross beams, become super- 
fluous. They will, of course, act as a stiffening medium, 
but that desideratum can be obtained withont them. 
Moreover, they would prove too expensive a method of 
effecting the mere stiffening of the web. But experience has 


demonstrated that the Warren girder is not suitable for | 


large spans, and is, moreover, not much in favour for home 
use, even for bridges of comparatively small dimensions. 
‘Theoretically, the placing of cross girders at extreme in- 
stead of at moderate intervals signities the imposition of 
a heavy local strain upon the main girders, instead of a 
smaller one more evenly distributed. Another dis- 
advantage attendant upon placing the cross beams 
apart would be that the increments of strain upon 
the successive bars and the successive portions of the 
fianges would be very large, thus necessitating a 
sudden increase of sectional area of metal at those points. 
Practically it is bad engineering to make the sections of 
the web and flanges to vary per saltwm; or, in other words, 
“jump” them too rapidly. But this must either be done 
in cases of heavy local strain, or metal sacrificed in the 
neighbourhood of the points of application of the load. 
It is impossible to “ drop” the sections in practice so as to 
agree exactly with the variations of strain dictated by 
theoretical talculation, and some allowance must be made. 
We have not space at present to enter into the subject of 
the longitudinal rail beams which are required when the 
cross beams are placed far apart, and the relative economy 
of employing them. Neither can we now investigate the 
other extreme, which includes dispensing with cross 
girders altogether, and laying the rails immediately over 
the upper fianges of the main girders, which is a simple 
method, and possesses many advantages, but is not sus- 
ceptible of application on a large scale. 
THE ATLANTIC YACHT MATCH. 

WE learn from one of Reuter’s telegrams that the Cambria 
and Dauntless arrived at New York on the 27th, the Cambria 
winning the race by about an hour. This is a totally unex- 
pected result, and one on which English yachtsmen have reason 
to congratulate themselves. 








VISIT OF ENGLISH ENGINEERS TO BELGIUM 
AND ITs COAL AND IRON DISTRICTS. 
(From our special correspondent.) 

Our party left Mons early on Thursday morning, June 23rd, en 
route for Charleroi, at which place we were met by M. Lambert, 
Government inspector, and conducted to the colliery of the Saire 
Madam. ‘This colliery is noted for having one of the best surface 
plants in Belgium, and also fora great feat of mining engineering, 
which has been accomplished in the pit shaft. This plant, although 
a model one, is not very extensive. There is one at some distance 
from here having winding engines 400-horse-power, which must be, 
I should think, the largest on record. 

The two engines at the Saire Madam Colliery are vertical, and 
coupled together, having cylinders 24in. diameter, and working a 
stroke of 5ft. The steam is supplied by six boilers, five of them 
30ft. long and 5ft. diameter ; the sixth one is about half the size 
of the others; the pressure of steam worked at 56 lb. to the 
square inch, The winding apparatus consists of two 22ft. niche 
rings, keyed to the crank shaft, on which also, between therings, is 
a large brake wheel. On each side of the wheel there are two 
large cast iron reelers fixed to the floor underneath, and to each of 
these is attached a large wood curb, which is brought against the 
wheel by means of levers connected to a small steam cylinder ; 
these constitute the brake, and a very strong and effective one it 
is. The depth of the poe is 650 yards, and the winding is accom- 
plished by means of flat hemp ropes, tapering towards the niche 
rings from 8in. to 12in, The ropes weigh 19°25 kilos., or 35 29696 oz. 
uvoirdupois per yard, and cost 1s. 54d. per kilo. The cages (of 
which I have sent youa sketch) are thres-decked, and carry six 
wrought iron tubs; theyareeach 16ft. high, by 10ft. in width, and 
3ft. Sin. across the part which receives the tubs. The weight of 
one cage is 2300 kilos., or about 2 tons 5 ewt. 1 qr. 6 lb. ; and 
when loaded, 6000 kilos., or about 5 tons 18 cwt. O qr. 21 Ib. 
The fact of this enormous weight being lifted from a depth of 500 
yards—the present working depth—at a moderate speed, speaks 
well for the efficacy of the comparatively-speaking small winding 
engines, and also for the strength of the other tackle. Two cages 
work in the one shaft. To these cages they were attaching 
a first-class safety apparatus, designed to catch the cage in 
the case of a rope breaking; it is decidedly superior to anything 
I have seen tried in England, I will endeavour next week 
to send you a sketch of it. This pit is saidte have more gas than 
any other in Belgium, and is ventilated by means of a 24ft. 
diameter fan, driven at a very quick speed by a vertical ee 
The driver of the winding engines receives for wages 150f.—£6 5s.— 
per month. The landing and loading of the coal is carried on here 
as described at the first colliery we visited. I have sent you a 
sketch of the tubs used here ; they are made of wrought iron, and 
are very serviceable, lasting a considerably time longer than those 
we have in England, which are made of w and are continually 
getting knocked to pieces. The feat of —ayny skill before 
flluded to as having taken place here consisted in their widening: 





the shaft from its original diameter—6ft.—to one of 13ft. 4in. 
from top to bottom, and replacing the old pit frame by a much 
larger one, 42ft. in height, in the space of two years, and all with- 
out stopping the working of the pit, either night or day, for one 
hour. I have sent you a sketch of the colliers’ tools: it will be 
seen that they are totally different to those used in England. At 
a pit near here a feat of mining skill is being accomplished which 
will surpass not only that mentioned, but almost any on re- 
cord. Atashort distance from the bottom of the pit nearly the 
whole of the shaft has fallen in to the extent of thousands of tons, 
leaving an enormous cavern ; this has been filled up with timber 
to support the surface and the other part of the shaft, and they 
are now engaged boring a new shaft through the solid wood. I 
may state, before finishing my description of the collieries, that 
there is little doubt but that the large hemp ropes will be super- 
seded by those of steel wire, which have the advantage of increased 
strength and lightness, and are only about a quarter the compass ; 
consequently they work with less friction. Mr. F. Scott, of the firm 
of J. T. and F. Scott, wire-rope makers, West Gorton, Manchester, 
accompanied our party, and very kindly officiated as interpreter. 
He carried with him some samples of undoubtedly the best material 
for colliery purposes yet manufactured. I understand that ropes 
made from similar wire gained for the Messrs. Scott the prize 
medal at the Havre Exhibition. A piece of steel rope 4in. 
circumference stood the enormous strain of 40 tons, slipped 
through the splice without breaking, and was admitted to be one 
of the finest specimens of material ever seen. The Government 
inspectors of Belgium requested Mr. Scott to pay them another 
visit, when they would do the utmost in their power to introduce 








his ropes, and they had little doubt of suecess. They are largely 
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in use in the mining districts of France. Our party next proceeded 
to the blast furnaces of the Société de Ehy-le-Chateau, and were 
kindly received by the manager, M. Blondian, who conducted us | 
over the works. The blast engine is vertical, having the blowing 
cylinder, 97in. diameter, above the steam cylinder, one piston-rod 
serving for both. Between the blowing cylindea and the steam 
cylinderis a crosshead fixed to the piston-rod; attached to it are con- | 
necting rods, working by means of cranks, two fly-wheels, one on each | 
side of thesteam cylinder. The valves are worked by means of cams 
keyed on a small shaft, which is made to revolve by spur wheels. | 
The engine works nine strokes per minute, producing a pressure | 
of blast equal to 34 lb. to the square inch. The blast furnaces are | 
built on the best possible principles ; this is evident from the large | 
yield of iron, 52 tons being produced every twenty-four hours from | 
an iron ore containing.only 35 per cent of iron, I have for- | 
warded you a sketch which will show the form of the interior of | 
the furnace, and on it are marked the exact sizes. The gas is 
taken from the top of the furnaces round the outside of the cast 
iron cylinder, shown protruding into the body of the furnace in | 
the sketch, down descending tubes to the hot-air stoves and blast | 
engine boilers. The iron ore is of such a nature, from having been | 
previously saturated with water, that it cakes in the mouth of the | 
cast iron cylinder, forming a sort of ceil and thus facilitates the | 
drawing off of the gases by the large stack, insomuch that it | 
effectually excludes the air at the top. I noticed here that the hot | 
air ovens draw sufiicient gas for themselves without the aid of the | 
large stack ; this has been tried in South Staffordshire, but with- 


out success, so that it is found requisite to have culverts from the 
tops of the ovens to the stack, which is found ee 
should the distance be far. Why they should fail in this purpose, 
and yet should be accomplished by the Belgians, I am at a loss to 
know. The casting house at these furnaces is a very good substantial 
building, supported in the interior by very orpamental cast iron 
pillars ; this is rather different from the shattered places used for 
the same purpose in many districts of England. The iron is not 
ran into sand as with us, but into cast iron mioulds. The cinder 
runs into long troughs made side by side ; it is perfectly black, so 
that they only make white iron. here are only three tuyeres to 
each furnace, but they are very large, being éin. diameter. The 
material is raised to the tops of the furnaces by means of lifts 
worked similarly to a coal pit. The iron ore used here is obtained 
from Namur and those of Luxembourg. The average wages paid per 
ton of iron produced ate 4s. 44d. The furnaces will work ten years 
without requiring new hearths and relining. No raw coalis put into 
the furnace ; coke is used only. It is wonderful the minute care 
taken in the preparing and distribution of the materials. In the first 
place, theiron ore and limestone are broken up assmall as possible, 
and when they arrive at the furnace top three men are engaged to 
each furnace to spread them equally over the surface ; this is done 
by meansof longrakes. Several of the party, furnace managers, said 
they had tried this plan in Eogland, but found no beneficial re- 
sults. The manager here informed us that it not only gave thema 
much increased yield but a better quality of iron ; it is only reason- 
able to suppose it would. The proportions of the materials put 
into the furnace are as follows : 1000 kilos. of coke, 0°450 kilos. of 
limestone, and 2700kilos. of iron ore, After thanking M. Blondian 
for his kindness in showing us everything in the works, and giving 
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so much information, our party walked to the ironworks of M. 
Riche and Co. These works are small, but admirably well laid out. 
I will send you a plan of them for next week’s publication. There 
are’here three mills and a forge train, a pair of crocodile squeezers, 
and a pair of shears. The forge train, squeezers, shears, and 
slitting mill are worked by a vertical engine, having the cylinder 
overhead near the roof, supported on a circular cast iron frame. 
Further on in a direct line there is another engine similar in every 
respect to the above, which works the merchant and guide will. 
There are nine puddling furnaces to the forge, in which slack or 
small coal is used for fuel. The puddlers work nine heats a day, 
turning out two balls for each heat. The mills are supplied with 
iron from four heating furnaces. I saw no helves or tilt hammers 
in the ironworks of Belgium ; the iron seems of a very soft nature, 
and the slow oapeesing is better suited for it than the sharp blow 
of a hammer. e produce of these works is 700 tons of finished 
iron per month. After the examination of these works we made 
our way for the railway station, and took the train for Liége—the 
Birmingham of Belgium—where we arrived late in the evening, 
There are two or three errors in my last report, to which I would 
not have called attention did they not tend to mislead your 
readers. In the description of the coal-field you have “‘unionite,” it 
should be Unionite. The name of the place where the section is 
taken from is Trieu-Kaisiu, not Trien-Kasin, The engines at the 
Charbonnage de PAgrappe are ‘‘ winding,” not “moulding.” You 
say we were “‘ objected” from the tubs; we were ejected, though 
we certainly objected. 





INDIAN ENGINEER EXAMINATION. 

Tue results of the recent examination for appointments in the 
Indian Public Works Department are, perhaps, more unsatisfactory 
than those of any prior examination. Out of seventy-five can- 
didates who entered the lists, in competition for forty appoint- 
ments, only thirteen have been found qualified. As will have 
been seen from the examination papers, which we published 
last week ; the questions were not unusually difficult, neither 
was there in them anything to account for such unsatisfactory | 
results. The examination, then, not being in fault, the cause of 
failure must have been in the candidates themselves. From the 
list of successful candidates which we here give, it will be ob- | 
served that only two were twenty-three years of age, and twoas | 
young as eighteen and nineteen years respectively. Taking the 
ages of the successful candidates as a fair average of tue ages of 
the candidates generally, it may not unreasonably be premised 
that many of them came up to the examination not properly pre- 
pared, hoping, however, to screw themselves in by obtaining a mini- | 


mum number of marks. This surmise is strengthened by the 
fact that a report had gone abroad—not without foundation, we 
believe - that the recent examination was to be the last of its kind, 
and that the Engineering College about to be established 
in this country would supersede the system for recruiting the 
Indian Public Works Department, which was inaugurated by the 
present Zarl Derby, when, as Lord Stanley, he held the oftice of 
Secretary of State for India. 

_ The following list gives the names, &c., of the successful can- 
didates, and the order in which they passed. The total number 
of marks obtainable was 1000, of which 400 were assigned to 
mathematics, 360 to civil engineering, and 240 to surveying. 
The examiners were prohibited from passing any candidate who 
should obtain less than 600 marks, of which not less than 200 
must be awarded fox mathematics, not less than 180 for en- 
gineering, and not less than 100 for surveying. 

The examiners were Dr. Wrigley, for mathematics; Colonel 
Chesney, R.E., for surveying; and Mr. G. P. White, C.E., for 
civil engineering. 


























*, | No. of Marks, 
bE Nadine Age } Where Educated. | Engineer to whom articled, or under ~ - =~ 
ts whom served. Mathe- | Civi! Engi- ia | 
a matics. neering. ah ea Total. 
peel —_—| } 

King’s College, Lond : _ 

1 |F. H. Ashhurst .. ..| 22 { Polttechnie” Bronewick R. P. Brereton, C.E., Westminster.. 4 877 328 159 864 
2 \F. J. E. Spring .. ..| 21 | Trinity College, Dublin |A McDonnel, M.E., Dublin .. Py 342 828 170 840 
3 |E.T. Lang .. .. --| 21 | King’s College, London jC. * # mente, ee bn mere ard s 306 312 169 787 

7 . H. Barlow, C.E., Westminster 
4 |W. Foster 4. .. 04} 23 Not stated | J. Peon and ‘don, ME, Greenwich Hi 244 835 146 725 
| " . 3 » ©. berdeen .. .. / : , 
5 /|R. J.B. Thomson ..| 20) Aberdeen University hw. D. Cay, c, k., Aberdeen “ is f 240 830 146 716 
. Grosvenor College, Bath eer tgh ae ONT IM, _ % 
6|E. H.Btone.. .. s.| 92 | { Rroerounn Coleg oe Stathert and Pitt, ME, Bath | 284 320 146 710 
. E. M. Matsh, C.E., Westm: 
7 |\H. N. B. Hollinshead) 23 | Trinity College, Dublin |T. Cargill, C,.E.,London 4. .. 4. i. 279 820 100 699 
8 |H.Cooke .. .. ..| 18 Not stated egg tS on ao 293 258 142 693 
, . 5 outh .. 

9 |W. Gilchrist .. ..| 21 | Cheltenham College |G. P. B Shelley, O.B., West }) me 263 158 663 
10 |S. Preston .. .. -.| 19 | King’s College, London G. F. Arms' ¥ E, London aw 802 186 152 640 
11 |W, A. Fraucken.. ..| 22 |Madras College, St. Andrew { W. Wilson, CE. etinaties °- | 201 306 119 626 

J. Johneos, CE, London wa” bb 
= . Davies, C. Manchester.. .. 

12 |D. Joscelyne -. «| 22 Not stated {3 T. Naylor, OE., Newcastle” } 325 185 108 618 
wle 4,o. South’ M.E., Rugeley .. 

. Von Ahh.. .. «| 22| Glasgow University J. omson, C.E., G! ce 00 66 as 228 127 600 
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‘THE ROYAL AGRICULTURAL SOCIETY'S SHOW 
AT OXFO 


We have already devoted so muth of our space to the con- 
sideration of special exhibits at Oxfurd that we find it impossible 
this week to do more than particularise a few of the more note 
Worthy general exhibits. Before proceeding further, we may 
state that the show closed on Friday evening last, and is con- 
sidered to have been in every respect a thorough success. The 
number of engines exhibited exceeded that at any former show 
held by the Royal Agricultural Society, there being of portable 
‘engines ‘alone, no fewer than 112 in the yard, while the semi- 
fixed, stationary, and vertical engines must have been still more 


mumerous. 

First on our list of exhibitors comes Mr. Thompson, of Edin- 
burgh, who exhibited two of his patent india-rubber tire road 
locomotives. Mr. Thompson is first on our list, we imagine, not 
because of any inherent merits in his engines, but because we 
met his engines at every corner of the yard. He invaded the 
show-ground; he carried passengers; he raced up hill and down 

ill. His were the most obtrusive exhibits in theyard. Finally 
he came to grief by bursting one of hia tires, and we saw little 
more of his engines. We should much wish to know how long 
these enormously expensive tires last, and whether there is or is 
not any means of mending them when they break. Their action 
is perfect, no doubt. We have heard that they can be driven 
over carrots, potatoes, and even new laid eggs, without breaking 
them. We must draw the line somewhere, and we take our 
stand at the eggs. Their non-fracture we do not believe in. 
That Mr. Thompson's invention is excessively ingenious we 
admit with pleasure; whether it will prove of permanent value 
is quite another question. 

No greater contrast could be found to the engines of the last 
exhibitor than the pair of magnificent 30-horse engines manufac- 
tured by Messrs. J. Fowler and Co., for Mr. Campbell, of Buscot 
Park, Gloucestershire. These engines are identical with a pair 
built the year before by the same firm for the same 
gentleman, exhibited at Manchester, and already described 
in our pages. May we venture to hint to Messrs. Fowler 
that it would be quite possible to improve the general 
appearance of these ploughing engines in a purely esthe- 
tical sense, without in the slightest degree impairing their 
efficiency. The workmanship of these engines is quite equal to 
that of the best locomotives. That they will do an enormous 
amount of work without more than a nominal sum being 
required for repairs, no one disputes. The engines want but one 
thing to be all that can be desired, that is, a little beauty of 
appearance. We shail not draw invidious comparisons, but it 
can do no harm to state that in our opinion Messrs. Fowler turn 
out the ugliest self-propelling engines made. Possibly Messrs, 
Aveling and Porter and Messrs. Clayton and Shuttleworth have 
spoiled us. The first mentioned firm showed a 20-horse ploughing 
engine, and a beautiful little 5-horse self propeller, or general pur- 
pose engine. The latter we illustrate and describe elsewhere. Of 
Messrs. Aveling and Porter’s portable crane we have already 
spoken. The Royal Agricultural Society have hired it for ten 
years for use at their show. No better testimony ‘could we 
think be adduced to prove its merits than this. The Society 
hire an engine to be used for about a month in the year only, 
rather than run the chance of not having its aid when wanted. 
No one who saw its extraordinary performance at Oxford can 
doubt that the R.A.S. are quite right. 

Messrs. Ransomes, Sims, and Head, of Ipswich, showed an 
entire assortment of agricultural machinery, and although we 
found no very striking novelties except the double plough 
described elsewhere, yet there is evidence of the change which 
has lately taken place in the administration of the works by 
which the manufacture of railway materials has been transferred 
to another firm, and the whole resources of the Orwell Works 
devoted to the manufacture of agricultural machinery. The 
collection of pluughs adapted for every country and system of 
cultivation was very complete; in another part of the shed, 
were various machines for preparing food for cattle, haymakers, 
corn screens, &c. ; also several sizes of the horse rake which won 
the first prize of the Royal Society at Manchester last year. 
Amongst the machinery in motion we noticed the pertable 
engines and thrashing machines of this firm. Messrs. Ransomes, 
Sims, and Head, have divided their portable engines into two 
classes—viz., ordinary and expansion. The former are made as 
light as possible consistent with sufficient strength in all the 
working parts, which renders them specially adapted for thrash- 
ing, pumping, &., and also for other purposes where it is 
necessary to transport the engine frequently. The latter, or ex- 
pansive engines, are constructed with stronger boilers, and all 
the working parts are capable of standing a high pressure of 
steam. These are very economical engines, not consuming more 
than 34 lb. to 4 lb. of coal per actual horse-power per hour, and 
they are in high repute in ail countries were fuel is scarce. The 
workmanship of all these engines is excellent, and Messrs. 
Ransome appear to have adopted a type of engine peculiar to 
themselves, and have taken great care in the general design to 
render the engine elegant and pleasing to the eye. We may 
mention that all the engines of this firm make a greater number 
of revolutions per minute than those of any other English 
makers. In the steam thrashing machines, as well as the engines 
exhibited by this firm, we find an originality of design and con- 
struction which afford evidence of a competent knowledge of the 
requirements of the trade. On the whole, there was not, we 
think, a stand in the showyard which would better repay either 
the engineer or the agriculturist for a half hour’s examination 
of the exhibits. 

The principal object of ittterest exhibited by Messrs. Tangye 
Brothers and Holman at their stand, No. 275, is a 10-H.P, 
horizontal engine, No. 6666 in the catalogue. This was built 
with the intention of being entered for competition, but the 
makers did not enter it, as they feared it would not be finishied in 
time. The bed-plate, it cylinder cover, guide bars, and crank 
shaft plummer block are all une casting, and the valve rod works 
the feed pump. The throttle valve is placed on the stop valve, 
which stands on the steam chest. On this is placed the governor, 
the whole apparatus being scarcely higher than an ordi steain 
valve. A spiral spring placed round the governor spindle is 
loosened or tightened by a gun-metal stop nut at the tup, and 
this regulates the engine speed at which the governor shall 
begin to act. This engine was not in motion, but a 4-H.P. 
engine of similar construction was exhibited which seemed to 
work well and evenly. Messrs, Tangye also exhibited a number of 
their “special pumps,” which are too well- to require 
description. They are ually increasing the size of these 
machines, which at first were never made with cylinders larger 
than 4in. to in. diameter; and it may be in ing to remark 
that they are engaged in the manufacture of one which is to 
work atthe bottom of a mine, and to force water 1250ft. high in 
oné lift The steam cylinder is to be 44in, diameter, 








stroke 8ft. The air-vessel is 30ft. high by 7ft. diameter. Some 
slight modification of the details was necessary on account of the 
size—for instance, the slide-valve is steam balanced, in other re- 
spects it is similarly constructed to the smaller ones. 

In the opinion of most of those whom duty or interest called 
to the grounds of the Royal Agricultural Society during the 
scorching week preceding the public exhibition, Messrs. Siddeley’s 
refrigerators, Nos. 7190 and 7191, were the greatest practical 
success of the show. Large blocks of ice were given to all who 
chose to aj for them, and many were able to enjoy their 
dinners who would otherwise have found their wine nearly as 
hot as their soup. As a detailed account of one of these refrige- 
rators will be given in THE Encineer in a few weeks, it will 
suffice now mefely to mention their leading characteristics. 
These machines, like nearly all other refrigerators, make use of 
the cold caused W the evaporation of ether in vacuo to pruduce 
ice ; they differ, however, from the others in one or two impor- 
tant points. The chief faults of most refrigerators are, firstly, 
that constant attendance is required to regulate the supply of 
ether; and, secondly, that the loss by evaporation is b 
far the most serious item in the outlay. The first of these 
obviated in Mr, Siddeley’s machine by an ether regulator, with 
a peculiar arrang' t of ball valve which retains the ether 
vapour, permitting only the condensed liquid to pass. With re- 
gard to the second, Mesars. Siddeley have had a machine similar 
to that exhibited at work in Liverpool night and day for more 
than eighteen months; the consumption of ether during this 
time has not exceeded the value of ten shillings; and a larger 
one at Messrs. Reid's brewery in Liquorpond-street has proved 
even more economical. The refrigerator itself is a circular 
vessel, filled with circular tubes placed horizontally, through 
which a constant current of brine is pumped. The body of the 
vessel contains ether, which is drawn from it in a vaporous form 
by the ether pumps, and which by this mesns considerably re- 
duces the temperature of the brine. The latter is pumped into 
the ice-box, and after having passed round the copper ice-moulds 
which contain the water to be frozen, flows back into the refri- 
gerator. The ether, after being evaporated, passes into the con- 
denser, a rectangular open vessel containing flattened tubes, be- 
tween which flows a current of fresh water. It is by this means 
condensed, and after passing through the regulator above men- 
tioned it returns to the refrigerator. The time it takes to pro- 
duce ice varies of course with the temperature. Last week, when 
the water supplied to the exhibitors was never under 70 deg. 
Fahrenheit, ice began to form in an hour to an hour and a-half 
after the machine commenced working, and the solidification was 
complete in six hours. 

One cf the ten medals set apart for essential improvements in 
agricultural articles, not specially entered for trial, was awarded 
to Mr. James Sinclair, of Manchester, stand No. 281, for his 
chemical fire engine, l’Extincteur. This machine, which is a 
wrought iron cylinder about 3ft. high and l0in. external 
diameter, is filled with a mixture of water with carbonic acid, 
the latter being produced by the chemical union of bicarbonate 
of potash with tartaric acid. It must not be confounded with 
Philips’ fire annihilator, which contained a bottle of sulphuric 
acid and a piece of carbonate of lime. When a fire took place, 
the bottle was broken by a rod, which passed into the interior, 
and, the acid acting on the carbonate of lime, pure carbonic-acid 
gas was evolved. These machines, however, were dangerous to 
use, and, owing to the strength of the sulphuric acid, were soon 
destroyed. In Mr. Sinclair's apparatus, the gas, being mixed 
with water, can be employed withoutdeleterious effects, andeasily 
directed to the point required. A pressure gauge which was 
applied to one which had been charged five minutes, registered 
301b. on the square inch. The working pressure varies from 
from 351b. to 551b., and the projectile range is from 35ft. to 
40ft. At the triala tray 14ft. long by 7ft. wide, containing a 
mixture of tar and petroleum, 2in. deep, was ignited, and imme- 
diately extinguished by one of these machines. A wooden 
lattice work erection 2Uft. long, 10ft. high, and 4ft. wide, con- 
taining empty tar barrels, and profusely sprinkled with 
spirits of petroleum and tar, was then set on fire. When 
the judges considered this to be thoroughly ignited, they gave 
the exhibitor permission to proceed, and in less than a minute 
the fire was extinguished by two operators. Fire was with 





difficulty relit after fresh materials had been added, and it was | 


again extinguished immediately by a hand machine, working on 
the same principle. The only fault which is to be found is the 
exorbitant charge made for the chemicals, varying from four to 
seven shillings, according to the size of the machine. This can 
only be accounted for by supposing that they are purchased in 
small quantities at a retail chemist’s, or that the exhibitor is not 
contented with a reasonable profit on them. 

Mr. Sinclair also exhibits an improvement on an apparatus 
which was invented by M. Gallibert, and shown by him in prac- 
tical operation at the Paris Exhibition in 1867. It is styled the 
“Ne Plus Ultra Respirator,” and consists of an air-tight sack, 
suspended on the back by shoulder straps, and filled by means 
of a pair of bellows in about two minutes with sufficient air to 
last tor forty. The wearer has a species of mask, held on by an 
elastic band, and pressed tightly to the face by means of a border 
of fluted india-rubber. To the mouthpiece of this mask is 
affixed a tube, which the wearer can cause to communicate 
either with the open air or with two tubes fitted with flap- 
valves working in opposite directions, and leading to the sack 
which he wears on his back. By this means the supply of air is 
not used till actually needed. The utility of this appliance, 
both for firemen and the exploration of foul mines is obvious. 

Another of the ten medals was awarded to Messrs. H. Pooley 
and Sons, of Liverpool, for their automatic grain-weigher. It 
will be remembered that this machine was exhibited at Man- 
chester last year, and was highly commended by the judges. 
Since that time it has been considerably improved, and would 
be invaluable in corn and rice mills, breweries, &c. The machine 
exhibited is arranged for weighing quantities of 100 1b. ata time, 
but this can be varied by altering the weight. The hopper feeds 
into a sheet-iron box, balanced at the end of a lever, and divided 
‘into two partitions, into which the grain alternately falls. To 
the other end of this lever are attached two weights, correspond- 
ing to the quantity to be weighed. At 9¢ Ib. one of the weights 
is raised ; the other one, which is connected with it by a spring, 
remains down. The lifting of the larger weight causes a slide 
to descend in front of the mouth of the hopper, which cuts off 
most of the feed. When 100 lb. is reached the smaller weight 
is also raised. This lifts an arm at the back of the machine, 
which had previously locked the box containing the grain in its 
position, when the latter turns about 90 deg. by its own gravity, 
emptying itself, and leaving the other partition to be filled. 

Amongst other prizes awarded to Messts. E. R. and F. Turner, 
of Ipswich, was one of £10 for their coptolite mill. Coprolites 
are generally nee to be the excreta of antediluvian animals, 
and are found ed in clay, in all parts of the country, but 
especially in Cambridgeshire. When freed from the elay by 
washi lites appear about the size of walnuts. hin 
first paseed through chilled cast-iron rollers, and redu by 
.crushing to the size of peas, and then removed by an 





to the mill, which they leave as an impalpable powder. After 
being treated with sulphuric acid, this is used as artificial manure 
The rolls are kept in contact by two weighted levers, and are 
both driven by spur gearing. The bottom stone is 15in. and 
the runner 20in. deep. They are 4ft. 6in. diameter, and are 
driven from below by a pair of mitre wheels, 3ft. diameter, to 
the pitched line, at the rate of 100 revolutions a minute. The 
machine exhibited, which is compact, well made, and very strong, 
crushed 6 owt. in 5 min., and ground it in 21 min. 

The feed-water-heater applied to all Messrs Turner's engines 
is well worthy of notice. Like nearly all other articles of the 
same description, part of the exhaust steam is made to warm the 
water ; it differs from them, however, in its size, as it is about 
3in. long, in the furm of a socket which can be screwed on to any 
pipe. At every discharge of the exhaust steam, part of it is 
mixed with a fi ely divided spray of the feed-water. The latter 
then passes to the receiver in an almost boiling state, and in two 
or three minutes the contents are as hot as they can be used. 
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NOTES FROM PARIS. 
(From our own Correspondent.) 


Execrrio SHIP LIGHTS+THE IRON TRADE—MILITARY TELEGRAPHIC 
APPARATUS. 


E.ecrriclightapparatus has been introduced on board the French 
transatlantic packets, and been found extremely useful on dark 
nights and foggy weather. Similar apparatus is now being iutro- 
duced in the Imperial navy ; one has been placed on board the 
iron-plated frigate Heroine, and the whole of the fleet will before 
lung be fitted with them. The maker of them has also received 
a similar order for these lights from the Russian Government. 
The apparatus, which is placed at the head of the vessel, consists 
of an electric light with a powerful reflector. The light is pro- 
duced by an electro-magnetic machine, set in motion by a donkey 
engine. The reflector is on the Fresnel system, like those employed 
in lighthouses. Its use is to illuminate the horizon in foggy 
weather, or any point of the coast on which it is intended to make 
a descent at night. The light is sufficiently powerful to bring out 
any point of the coast with perfect clearness at a distance of two 
miles, while, at the same time, the ship would be entirely invisible 
from the shore, unless, indeed, with the aid of some well arranged 
reflecting surface or medium. 

The probable effects of the war upon the trade are difficult to 
estimate, but no serious change has yet taken place in the mar- 
kets. A number of French metallurgists who have received large 
orders for rails, machines, bridges, castings, &c., have applied to 
the ministers of commerce and finance to annul existing orders 
for admission of iron, or, rather, to allow them to stand over until 
the time for re-exportation shall recommence ; these demands 
were immediately complied witb. 

The introduction of cast and wrought iron into Paris continues 
to fall off rapidly on account of the cessation of building; in May 
last the quantities only reached 2330 tons of wrought and 868 tons 
of cast iron, against 3699 and 1157 tons respectively during the 
same month last year. The totals for the frst five months of the 
two years show a falling off to the extent of nearly half; they are 
as follows :— 








Wrought irom... .2 «2 «+ ++ *# 8 «8 
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There is not much chance of any improvement just at present, 
for not only is almost all business here stopped by the war- with 
the exception of supplies for the army itself—but the large loan 
which it was proposed to allow the city of Paris to raise has been 
deferred, so that the expenditure for the present will be confined 
to the amounts named im my last notes on this subject. A loan 
equal to more than twenty-six millions sterling, as proposed, would 
have made an inmmense difference in the building trades; but this 
was of necessity deferred, and therefore all great new undertakings 
for the embellishment of the city are necessarily postponed for a 
more peaceful period, We hear trom the Haute Marne that orders 
are in excess of the power of production, which has been seriously 
checked by the recall of all the soldiers on leave, and the calling 
out of the new Garde Mobile ; the only hope of the district is that 
the success of the French arms will be rapid and decided, and it 
cannot be said that such hope is relied on with any feeling of 
security ; the war cannot be a little or probably a very short one. 

The French army is provided with the means of telegraphic 
communication, and the following short account of the apparatus 
adopted may not be uninteresting. The batteries employed are 
cased in felt and fitted with bungs, and sawdust is employed to 
contain the necessary salts and acids. The apparatus used is that of 
Morse, and it is placed in a box with the galvanometer and a light- 
ning conductor to protect the operator during storms, The con- 
ductors are covered with gutta-percha, so that they way be laid on 
damp grass or even in water. ‘he telegraph carriage is formed in 
two compartments, that in front, being like the coup of a railway 
carriage, serves for an office, while in the after part it carries the 
reel of wire. In the office there is a table which supports the in- 
strument, two accumulators, one for the batteries and the other 
for the signal bells, and a seat with places for two persons. The 
reel is supported by its axles in two parallel iron bars in the back 
compartment, so that the conductor is given out as the carriage 

roceeds ofi its way. ‘This reel carries three kilometers of wire 
{neatly two miles), and extra reel carriages are provided which 
carry each twenty-one kilometers, or rather more than thirteen 
miles, and on seven reels, For mountainous countries the carriage 
is replaced by mules ; one of the animals carries a small square 
tent, a tripod table, the battery, a stake, and a bag of necessuries ; 
the whole being arranged in drawers in two cantines, so that every- 
thing may be got at instantly without unloading ; a second mule 
carries two reels of wire, one on each side of the bet ; two other 
reels ate carried on a barrow which serves fur a reel frame, and 
which is drawn by another mule, and guided, and sometimes carried 
over difficult places by two men. 

Each telegraph carriage is in charge of a serjeant, two corporals, 
and twelve men, who are divided into three groups. One group 
goes ahead with the serjeant, who traces the line; where 
poles are used this party makes the poles, and if the 
conductor is to be laid on the ground it cuts the 
trench; the second party has charge of the reels, makes the 
splices, and the third group lays it in the ground or fixes it 
on the poles. When the latter are used they are generally placed 
about fifty or sixty metres apart. The officers in charge of the 
telegraph make a preliminary survey and lay down the general 
course for the serjeant and his men; they are answerable for the 
service, and are bound to inspect the apparatus and matériel daily, 
The time occupied in laying a cable or sunker. wire on flat ground 
is about an hour for three miles, but when erected on posts it 
takes more than twice that length of time ; and where the ground 
is rugged and sloping, of course progress is comparatively slow, 
When the telegraph has done its work it can be removed almost 
as quickly as the men can walk over the groun 

I am sorry to see that the society formed for the establishment 
of roadside railways in France has been declared bankrupt ; this 
is a bad sign with regard to the much demanded cheap means of 
transport. 





Soutn KenstncTon MvsevuM.—Visitors during the week ending 
July 23rd, 1870. On Monday, Tuesday, and Saturday free, from 
10 a.m. to 10 p.m. Museum, 12,127 ; Meyrick and other galleries, 
2630. On Wi y, Thursday, and Friday (admission 6d.), from 
10 a.m. till 6 p.m., Museum, 2334; Meyrick and other galleries, 
154. Total, 17,245. Average of corres ing week in former 
years, 11,969, Total from the opening of the Museum, 9,639,568, 
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IMPROVED THRASHING MACHINE. 


SHOWN AT OXFORD BY MESSRS. ROBEY AND CO., ENGINEERS, LINCOLN. 





THE thrashing machine, which we illustrate in the annexed en- 
graving, attracted no small attention at Oxford, as well for the | band, the spik-s in which lay hold of and carry the corn to the 
more important peculiarities in its structure as for the excellence | top of the machine. As the stack is used up the feeder is dropped 


of the work it performed. 

It will be seen. in ‘he first place, that the frame is entirely of 
angle iron (Riley’s patent), put together on an improved principle. | 
We have heard it stated before now that the frame of a thrash- | 
ing machine is the last thing to wear out, a conclusion from which | 
we beg to dissent. Loose joints and ricketty machines are by no | 
means unknown to all who have had anything to do with the re- | 
pairs of wooden thrashing machines even in this country ; while | 
abroad wood is peculiarly objectionable as a material of construc: | 
tion from reasons well understood. The framing of the machine 
we illustrate we regard as an essential improvement on existing 
arrangements. 

In the next place the machine is fitted with a patent feeding 
apparatus, so simple that it requires no illustration to make the 
arrangements perfectly clear. On the top of the machine is | 
fitted a small derrick or crane, which can be moved to either side. 
This crane supports—hung by the middle of its length from a 
double rope purchase—a double covered trough, in which runs an 
endless Band 
the machine above, from it below, and is carried on “lantern” | 
pulleys, on which the straw will not wind. When a 
stack is to be thrashed the feeder is raised by the crane | 
to such a height that a man on the stack can obtain 





| one by one into the trough on the upper side of the endless 


at the outer end till it reaches the ground and the stack is all 
gone. 

Let us now see what becomes of the corn when it reaches the 
top of the machine. If it were shot into the drum just as it comes 
the machine would be alternately clogged and starved, and good 
thrashing would be impossible. ut nothing of the kind is done. 
The opened sheaves are delivered into a kind of box over the 
drum, in which box is a very curious apparatus, consisting of two 
sets of claws opposed to each other, one of which always rotates, 
drawing down the corn into the drum, while the other describes a 
peculiar elliptical path, on the whole opposing the entrance of the 


| corn. The result is that every sheaf is fully opened, being on the 


average divided into four portions, and the thrashing is, as a result, 
all that can be desired. A very efficient straw elevator is combined 
with the machine. The corn feeder is the invention of, and 
patented by Messrs. Bell and Roper. 

The entire apparatus was driven by one of Messrs. Robey’s 


| 8-horse portable engines, fitted with Robey and Kichardson’s 
provided with spikes. This band runs towards | patent wedge gear governors. We had an opportunity afforded us 


of testing the action of this governor. It is all that can be 
desired —sensitive in its action, compact, and unlikely to get out of 
order. Messrs. Robey showed several other engines, including a 
very good traction engine. We need hardly add that in design 


ready access to the end furthest from the machine; he | and workmanship the high character of the firm was fully main- 
stands by with his knife, cuts the bands, and drops the sheaves | tained. 


STEAM GAUGES AT OXFORD. 

Ir will be remembered that we published last year particulars 
of the indicated and true pressures shown by the various steam 
gauges in the Royal Agricultural Society's showyard at Man- 
chester, Nothing of the kind had ever been done before, and we 
have reasons to know that the table was appreciated. We have 
pursued the same course this year, and now lay before our 
readers a table giving similar particulars of the gauges used in 
the Oxford showyard. An inspection of this table will enable 
intending purchasers of steam gauges to ascertain almost at a 
glance who makes the most trustworthy instruments. No public 
test of gauges is carried out by any parties save the Royal Agri- 
cultural Society. The test occupies much time, and is conducted 
with great care. It is a pity that so valuable an inquiry should 
be wasted as far as the general public are concerned. We have 
heard it urged that the Society’s standard gauge is wrong. This 
we believe to be absolutely untrue, inasmuch as gauges which we 
know to have been privately adjusted are shown to be perfectly 
correct by the standard gauge. Even though it were proved 
that the Society’s gauge was a couple of pounds wrong, the fact, 
although it might help some makers, would place the gauges of 
others in a still worse light. 

The table includes very nearly all the gauges in the yard ; 
particulars of a few we had not time to obtain ; nor is the matter 
ot vital consequence as all the best makers will be found repre- 
sented. Very little explanation is necessary to make the tuble 
intelligible ; the figures P show the pressures indicated by the 
various gauges when the actual pressure in the boiler was 50 lb. 
to the square inch. 








Name of Maker of Gauge. P 





Name of Exhibitor or Maker. 
Amies, Barford, and Co. .. .. |Schiiffer and Budenberg .. .. 55 
Amies, Barford, and Co. Schiff d Budenb 54 





aoe an 
Ashby, Jeffery, and Luke ., .. |Ashby, Jeffery (Schiiffer).. .. | 53 
Ashby, Jeffery, and Luke .. .. [Salter .. .. .. .. «2 of | 60 
Ashby, Jeffery, and Luke .. Ashby, Jeffery (Bourdon)... .. | 54 
Ashby, Jeffery, and Luke .. .. |Ashby, Jeffery (Bourdon) 














Barrows and Stewart .. .«. .. |Schifferand Budenberg .. ..| 56 
Barrows and Stewart .. .. .. |Schiifferand Budenberg .. .. | 58 
Barrows and Stewart .. .. .. |Schiiffer and Budenberg .. 55 
Barrows and Stewart .. .. .. |Schiifferand Budenberg . 55 
Brown and Maude., .. .. .. |Salter es ee ee 50 
Brown and May .. .. «. .-. |Schiiffer and Budenberg 55 
Brown and May . e- + |Scbiffer and Budenberg .. .. | 55 
Brown and May .. «+ e+ e» |Schiifferand Budenberg .. .. | 55 
Brown and May .. .. .. e |Schiifferand Budenberg .. .. | 55 
Burrell, Charles . .. .. «. |Schiifferand Budenberg .. .. 55 
Cambridge, E., and Co. .. .. |Liewellynand James... .. .. | 56 
Cambridge, E.,and Co. .. .. |Slack and Wells mee ok Oe 
Clayton, Shuttleworth, and Co. |Schiffer, Budenberg, and Co. 54 


Clayton, Shuttleworth, and Co. |Schiiffer, Budenberg, and Co... | 54 
Clayton, Shuttleworth, and Co. |Schiiffer, Budenberg, and Co... | 56 
Clayton, Shuttleworth, and Co. |Schiiffer, Budenberg, and Co... | 55 
Clayton, Shuttleworth, and Co, |Schiiffer, Budenberg, and Co... | 55 
Clayton, Shuttleworth, and Co. |Schiiffer, Budenberg, and Co... | 55 
Corbett, S.,andSon .. .. .. [Smith .. «2 «2 of os «2 | 58 


Corbett, 8., and Son ~~ ree aes 
Crowe, Daniel.. .. .. .. eo» |Slack and Richardson .. ..| 48 
Davey, Paxman, and Davey .. |Bourdon.. .. .. « .. «-| 56 


ee [Bourdon .. se os oo «- oc | 56 
Eagles, Thomas Duncom! -. |Austin, of Newcastle (Bourdon) | 54 
Eddington, W. andS... .. .. |Schiifferand Budenberg .. ..| 54 
Foster, W.andCo. .. «. ., |Schifferand Budenberg .. ..| 55 


Davey, Paxman, and Davey 











Foster, W. and Co ww and Budenberg . ..| 55 
Garrett and'Sons .. .. .. .«. |Bainesund Tait(Bourdon) ..| 54 
Garrett and Sons .. «. .. «. |Bainesand Tait(Bourdon) ..| 57 
Garrett and Sons .. .. .. «. |Baines and Tait(Bourdon) ..| 56 
Garrett and Sons .. .. Baines and Tait Bourdon} so 
Gibbons, P. and H. .. . [Bourdon .. os oe ce oe 55 
Gibbons, P. and H. OUND cs cc cc 68 6s 52 
Gibbons, P.andH. .. .. .. |Bourdom.. «2 «os of «. oe 

Gibbons, P.andH. .. .. .«. |Bourdom.. .. «2 «os «+ 

Hi kand Foden .. .. «. |[saac Storey (Bourdon) ex 





H k and Foden . {Isaac Store urdon, Si 





PATENT DOUBLE FURROW PLOUGH. 


SHOWN .AT OXFORD BY MESSRS. RANSOMES, SIMS, AND HEAD, IPSWICH. 


ee Day 


WITHIN the last year or so agriculturists have begun to ap- 
preciate the advantages of a double-furrow plough, especially for | continues uninterrupted along the whole line. 


light soils, or light work on heavy soils. Such a plough, if properly 
made, will enable three horses to do as much work as four, the 
ordinary single-furrow plough being far too heavy for one horse. 
Many of the agricultural engineers of the kingdom have devoted 
their attention to providing a double plough which will satis- 
factorily meet the demand, and several were exhibted at Oxford. We 
saw none s0 complete as that which we illustrate in the annexed 
engraving. Such ploughs are of necessity heavier than the 
ordinary plough, and therefore more difficult of manipulation. At 
the headlands it is found specially difficult to get them out of 
the land on account of their weight. Messrs. mes, Sims, 
and Head get over this difficulty in a very ingenious way. A 
handle, somewhat similar to the reversing lever of a locomotive, 
will be seen between the plough stilts, and a pair of wheels between 
the beams. When at work, these wheels are in the air. They are 
mounted in a peculiarly formed frame, provided with a pair of 
tines. Just before the headland is reached the ploughman 
throws forward the stilt lever, and by doing so brings down the 





WE learn that communication by the Great Luxembourg Railway 


Corpova EXHIBITION.—Manufacturers who have applied for 
space at the International Exhibition to be held at Cordova in 
October next, by decree of the Government of the entine Re- 
public, are reminded that their goods ought now to be immedi- 
ately dispatched from this country in order to be in time for the 
opening. The necessary documents to insure admission duty f: 
together with ge as to shipment, &c., can be obtain 
from Messrs. J. M. Johnson and Sons, of Castle-street, Holborn, 
to whom any further applications for space must be at once ad- 
dressed.— Times. 


THE BRISTOL AND NorRTH SOMERSET RaILway.—A special meet- 
ing of the shareholders of the above railway was held on the 21st 
inst., at which it was determined to complete the line forthwith. 
It appears, from the estimate of the Ney eg engineer (Mr. W. 
Clarke), that the line can be completed for about £90,000, Messrs. 
Perry, the contractors, being willing to undertake the works for 
that sum. It was therefore proposed to p d with the line 
forthwith, with the view of opening the first section from Bristol 





tines, the points of which catch the ground, and as the horses pro- | to Penisford in the spring, and to complete the entire line by the 


ceed they are forced backwards, thereby bringing down the whee! 
which take the weight of the plough and lift it out of the lan 


without further exertions on the part of the ploughman ; by draw- | as was also a 


ing back the stilt lever, the plough is, dro into work again. 
The position of the central wheel enaiiien ea 


e plough to be turned | tract is about £90, 


autumn of next year. At the close of the meeting a vote of 
thanks to the chaj and directors of the com: Pte 8 gee 
special vote to their engineer (Mr. W. Clarke), who 
has made such favourable terms with the contractors, The con- 
000 as settled by Mr. i 


: . . . as g an 
in its own length, which is only 10ft. The width of the furrows | original estimate of over £100,000, and this reduction is mainly 
can be adjusted from 7in. to 12in. The workmanship of the | due to Mr. Clarke's rapid observations last autumn. Mr. Clarke 
plough is admirable. We have not seen it tested, but we have | proposed the deviation line at Radstock, which is admitted to be 
reason to believe, from the statements of independent and com- | the real salvation of the company, and to him is also due the 


petent judges, that the work done leaves nothing to be desired. 





credit of obtaining parliamentary powers for making the line. 


60 

4 

ae er 57 
Hayward, Tyler, and Co. .. .. |Hayward, Tyler, and Co. ., 56 
Hayward, Tyler, and Co. ., .. |Hayward, Tyler, and Co. .. 59 
Hayward, Tyler, and Co. .. .. |Ha: Tyler, and Co... ..}| 48 
Holmes and Sons, Norwich  ., |Schiifferand Budenberg .. .. | 55 
Hornsby, Richard, and Sons_ .. [Schiffer and Budenberg .. .. | 50 
Hornsby, Richard, and Sons .. |Schiifferand Budenberg .. .. | 50 
Hornsby, Richard, and Sons ., |Schiiffer aud Budenberg 50 
Lampit, Charles .. oc oc cc JDOUTUOM.. .. oc cc cc op | Sl 
Lewin, Stephen .. .. eo. ., |Schiifferand Budenberg .. .. = 
55 

56 

55. 

49 

54 

5S 

50 

55 

58 

55 





Lewin, Stephen .. «. oe es jschiifferand Budenberg .. .. 
Lewin, Stephen .. .. «. .. |Schiifferand Budenberg .. .. 
.- [Middleton 4c . co oo of 

Sons,aud Co. .. .. |Schiiffer and Budenberg .. 

|Schiiffer and Budenberg .. 

. es oo» |Schiiffer and Budenberg .. 
Marshall, Sons, and Co. .. ., |Schiifferand Budenberg .. .. 
3 .. /Schiiffer and Budenberg .. .. 
Sons,and Co. .. «. — and Budenberg .. 


Schiffer and Budenberg « 








Nalder and Nalder Schiffer and Budenberg 55 
Nicholson, William N. .. Schiffer and Budenberg .. .. | 55 
Nicholson, William N. .. |Schiiffer and Budenberg .. ..| 52 
Nicholson, William N... jSchiiffer and Budenberg .. .. | 55 
Nicholson, William N... .. .. |Schiifferand Budenberg .. .. | 56 
Owens, 8.,andCo. .. «o. .«. |Vewit(Bourdon).. .. .. ..| 56 
Powis, C., and Co. ee oe .. |Schiiffer and Budenberg . 53 
Ramsbottom, J., and Co. .. |Schiffer and Budenbe: | 56 
Ransomes, Sims, and Head ... | Barnes and Tait (Bo - 55 
Runsomes, Sims, and Head .. |Barnesand Tait(Bourdon) . 56 
Ransomes, Sims, and Head Dubois (Bourdon) ao wt & 
Ransomes, Sims, and Head Dubois Spourdon} oe 58 
Ransomes, Sims, and Head .. |Dubois(Bourdon) .. 55 

Dubois (Bourdon, ° 58 








. |Dubois (Bourdon, 
Ironworks 
Ts 





paps 53} 








Turner, E. heed F. oo. one =< 
Turner, E.R. and F. .. .. .. |BainesandTait(Bourdon) ., 
Tuxford Tuxford Sb cc 00 om oe 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

1526. Jonw Butuiovan, A Lancashire, “‘ Improvements in tape 
dressing or sizing machines.”—26th May, 1870. 

1721. Wittiam AsHLey CLayTon, Cheshire, ‘“‘ Improved com- 


a in rea and mo' machines.”—A communication 
Walter A’ Wood, Hoosick New York, U.8.—11th July, 

1870. 
1962. Wittiam Rosert Lake, & th oe buildi London, “‘Im- 
ts in for Idi: sing bricks.”—A com- 


munication from |g Magee Gar, Proana’ Obio, U.S., and 
Em Ross Gard, Chi: 














ery cago, Illinois, U + * 
1964. Jonw Burcner, Southport, L Si , “Imp in foun- 
tain pens.” 
1965. Peat GRirris, Great George-street, Westminster, 
pis in the way of railways and tramwa: 





of screw pr and steering apparatus for 
vessels.” —16th June, 1870. 


1847. Georce Coun vies, Dayton, Ohio, U.S., ‘‘Improvements in 
we a 

1849. iw, Stockport, Cheshire, “ An improved and combined 
fe my apm pines vee ym stil 

1851. cate jae SmaprorD Let, Sheffield, Yorkshire, “Improvements in 
metallic 





jugs.” 
1853. WitutaM SPENCE, Quality-court, Chancery-lane, Middlesex, “‘ Im- 
ements in copying presses.”—A communication from John Fenson, 
Foon ronto, York, Canads.— 29¢h June, 1870. | 
1861. Josian LATIMER h ay ad 


CLaRk, 
, London, “ Improvements 7 hoctrie tok ae 
ments.”—30th June, 1870. 
1865. Joux Hywam, Wilson-street, Finsbury, London, and James Dixon, 
Old wen London, “Improvements in the manufacture of friction 


1807. ocean ae Lake, South za Gane Lente, ‘= 
vements in boat-detaching a —A comm ion from 
liver Trumbull McIntosh, New York, U. 
1869. Husperr ArrRy, Flamsteed House, ent, “I 
peper, woven fabrics, and other surface, and in 


een. ‘tant Midlothian, N.B., “ Improve- 
ents in "—Lst July, 1870. 
1873, Jonn _ my ne cme om ot London, “ Improved 
ees lor a on rie Galay, P for nr nd grain or 


1875. ease ee reves, 
ments in machinery or 

, or kneading flour, and hea’ or boiling water or 

liquids for the manufacture of bread, biscuits, 








certain kinds of paper-making mate: from sovebein ving boilers.” 
1881. Samuet Consett, Wellington, Salop, ‘“ in bit 
ot apparatus for cutting and pul: turnips and other vegetables.” 
£orGE Scott, Church-street, C. and Henry Youna, Oakley 
, t- bay myn sr my! London, “ [ny guide obich — or 
apparatus for measuring the flow or passage 1 w mprove- 
ments are also applicable to ob’ motive oouer* "_ 29nd July, 1870. 
1885. Freperick Liverati Rovepino and Henry Boucuer, Arthur-road, 
| ae oe London, “Improvements in the manufacture of faggots or 
ters.” 


fire-lig 
1887. THomas BrovcutTon and Witson Ritey, K ey, Yorkshire, “ Im- 
» roving, doubling, 


rovements in ap py ll in dra 
ianion, At -F and other fibres. 

1889. AMBROSE MaRRIOTT, T, Higham Ferrers, Northamptonshire, “ Im- 
D in the and regulation of boilers for beating 


buildings.” 

1891. CuarLes Quick, Studland-street, Hammersmith, and Epwin 
Napo.eon NoRMINTON, High-street, Camden Town, “‘ Improvements in 
- construction of 

street, Strand, London, ‘‘ Im- 








Francois Massin, Boulevart du Prinee ment Paris. —4th July, 1870. 

1895. Tomas Carr, Bristol, “ d arrange- 
ments for cleaning and reducing beans, peas, ee other 
= 0 bean ah = semo! Fed ich “ituprovementa an are 
applicable ery for pulve or ae 

1897. Joun Heaton, sore ottinghamshire, “ Ligeocements in ob- 
taining motive power.” 

1899. RoBert ALEXANDER NovareE, King’s-sq oa Goswell- -road, London, 
“* Improvements in the Morse telegra; apparatus. 

1901. 1 HOMAS Hyves and Wiuutas Joy Sheffield, ‘Improved 

the vertical and horizontal bars of iron 
— , and other —_ of — 

— Epwanp THomas Hucues, Chan London, “ Improve 

ts in the manufacture of caustic my communication from 

William Helbig, Koestritz, Prussia. — 5th July, 1870. 

1905. Georce Burney and Casares INGALL, Milwall, “‘ Improvements 
in storing _—— and other inflammable or explosive liquids.” 














1907. Jon Rosertson, Nitshill, Renfrewshire, N.B., ‘‘ Improvements in 
apparatus to be used in making tubes.” 

1913. Jessk AscouacsH, th, Staffordshire, ‘‘ Improvements in 
Venetian blinds and "shutters 


1915. Ferpinanp Tommasi, Boulevart de Strasbourg, Paris, “‘ An im- 
proved subma ine hydro-electric telegraph cable. “ant J uly, 1870. 

1917. EarpLey Louis CHaRLes p'Ilvernois, Paris, ‘An improvement in 
the means for dnp J electric — - 

1919. CHaRLes Fatcx, oe Fairfoo road, Bow, Middlesex, “‘An im- 
proved portable refrigerator. 

1921. Isaac WHITESMITH, — Lanarkshire, N.B., “ oo in 
looms for weaving.” 

1923. Witttam Ropert Lake, ith ton-buildi y-lane, 
London, “ An improved device = fastening tickets 1 spon woven Gentes 





1966. Ropert JouN cok Baaion, Surrey, “New or improved appa- 
ratus for preventing priming in steam boi ers.” 

1967. Bristow Hunt, Serle-street, eg gine conte, “ or 
ments in the process of and apparatus for carburetting gases or 10- 
spheric air, so as to render the same applicable for lighting, — 
or producing motive power.”—A communication from Emile Char! 
Maillet, Paris. 

1968. Joux Waker McCarter, City Saw in, Foyle-street, London- 

— Ireland, ‘‘ Improvements in for steam engines. 

1970. Ricaarp Lona, — oo “ A continuous self-wedging ‘fencing. ” 

ham, ‘‘Improvements in screws and 





aes we wd FREARSON, 








vers, and in y for the facture of screws. 
1972. 72, SAMUEL Potwey, Gra; ov kan-scad, ~~ -y" “An a appa- 
ratus to be worn by way tr Ss effects of 


vibration on the s me or nervous system.” 19h July, 1870. 
we Davip ApaM Fvrr, Manchester, “ mployed in. the in the treatment 


— of materials to be facture of 
a d in such treatment and prepara- 


and in to be 
oa applicable : also wholly or in} part to the bleaching of other sub- 
ng chy ell aoe de i ? 
OsELEY, Manchester, ‘ 
cae comirestien of india-rubber fo for billiard tables. o 
1976. Wituiam Cow Ley, Live’ 1, “‘ Improvements in the apparatus for 
pum and forcing rs and _other fluids, and which apparatus is 
tarly ing the ventilation of mines, 
dings, ships, and he structures, and for blast and other 














1977. WILLIAM JAMES SCHLESINGER, _ Union-court, Old-Broad-street, 
London, “ Impr in y or apparatus for washing 
tes, or crockery, and glass ware.”—A communication from 
~L Simonds, Boston, Massachusetts, U.S. 2 
1978. Wituram Harte Horsrrep, Rockingham-street, Newington- 
causeway, Surrey, ‘‘A new description of knife steel for instantly 
im an uniform keen edge on table knives, butchers’ knives, and 
knives 1 qunevallty.” ‘ 
1979. WILLIAM NEWELL, agen Hotel, Pimlico, Westminster, ‘‘ Im- 
coffee, and in apparatus 
loyed therein, applicable also to the cleaning and polishing of 
=p and other p’ 








uce 
y Kesrerton, Stratford-road, Birmingham, ‘‘lmprovements 

«~} 's manufacture of iron tubes, and = machinery¥ emploved 
therein, applicable also to the manufacture of tubes, and vther 

metals.” 

1981. Joun Henry Jounson, Lincoln’s-inn-fields, London, “Improve- 
ments in carpets, and in machinery or ap —- for manufacturing 
the same.”—A communication from William Wallace and Charles 
McAllister, Philadelphia, Pennsylvania, U.8.—13th July, 1870. 





vention Protected for Six aogthe . 4 the Deposit of 
= Complete Specificatio: 
2010. Ricnarp Dupceon, New York, U.S., “‘ a in rotary 
engines.”—11th July, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 

2111. Josrrx Joun Harrison “7 ed Harrison, Manchester, 
“ Looms for weavin; 18th Ju ~! 1867 

2113. ApamM Paton, an terpress and lithographic printing 

"18th July, 1867. 
2147. Sir Wun Tuomson, Glasgow, Lanarkshire, N.B., “‘Tele- 
y.”—23rd July, 1867. 
2151. WittiaM Betts, Wharf-road, City-road, London, ‘‘ Capsules.”—24th 
ly, 1867. 

nee. » bem Browy, Howburn, Carham, Northumberland, and Witt 
Liu, Tweedmouth, Northumberland, “Reaping and mowing 
machines.”—25th July, 1867. ¥ 

2129. ——— a . th. 
&c.”—20th July, 

2143. WALTER EASTERBROOK, Albert-road, Kilburn, Middlesex, ‘‘ Railway 
points and signals,”—23rd July, 1867. 

2166. CLINTON uMBE Brooman, Fleet-street, London, “Cast steel, 
&c.”—25th July, 1867. 

2172. Georce ye Nortucote, jun., Feniton Rectory, Honiton, 
—— aceaaag artridges for breech-loading fire-arms.”—26th July, 

2101. yon Rosert Lake, Southamp 


, London, “ Hulling 
, &e.”—29th July, 1867. 


P+ Tuomas James Baker, Farndon, near Newark, Nottinghamshire, 


“*Grindinz flour, &c.”—9th August, 1867. 
3140. Tmowas James Baker, Farndon, ad Newark, Nottinghamshire, 


Grinding flour, &c.”—7th November, 186 
2273. FREDERICE RYLAND, Weatbroawich, Staffordshire, ‘‘ Pulleys.”— 


6th August, 1867. 
2470. Joun Sitvester, Westbromwich, Staffordshire, “Spring balances.” 


30th August, 1867. 


Patents on which the Stamp Duty of £100 has been Paid. 
1818. Jouw Baitey and WILtiAM Henry Bartey, Albion Works, Salford, 


Stefardahi “ue 
» 





ding pictures, 


+ bnildi 











and other articles."—A communication from Leon 
a 


ove, London, “ Improve- 


1931. Jonny Hensman, Ampthill, and Witt1aM ARMSTRONG, Haynes, Red- 
fordshire, ‘‘ Improvements in — 
1934. Feancis Witu1aM RosBerts, ee “An impro 


method or application et ae yw its or edges of stays, = 
sets, and other similar "—Tth ry 1870. . 


1935. James Bucuanan and Samvet Vickess, Liverpool, Lancashire, 
on - in kilns employed in the manufacture and reburning 
oe) al charcoal.” 

1936. Paiip Crapuin, Harlow, Essex, ‘‘ Improvements in wheels to be 
used on ——, —A comm on from Alexander Peyman and 
John Thomas Cha; Dunedin, New Zealand. 

1937. Ropert Hurcsison, Glasgow, Lanarkshire, N.B., oo cee 
in bleaching and improving v ble and animal oils and fats. 

1938. Jonn Kersnaw, Bolton, cashire, ‘Certain im: 
looms for weaving.” 

1939. WitttaM Ranpatt Harris, Manchester, Lancashire, ‘“‘ Improve- 
ments in the mode of connecting wheels and other articles to their 


and for coupling 
1940. AMBJORN PreRRe, ae Sparre, Boulevart St. Martin, Paris, 
ice, “ Im en : 


1942. WittiaM Gray Jackxsox, Dockhead, Surrey, “ Certain improve- 
ments in the manufacture of cordials.” 

1944. WitulaMm my y Lake, South ton-buildi London, “Im- 
proved and releasing hooks.”—A communication from John 
Bozorth and Henry Fredericks, Camden, New Jersey, U.S.—Sth July, 


1870. 
i aaa believe for ee bw ain icks fi *valiaing 
or corn and an ‘or 
the same and other structures.”—A communication from Emile Pavy, 


Monkton, N.B., “Improvements in pumping 
ei "posaate, and for eomguendiog of 





provements in or movable rail allways, tnd ts the coun 2 


1949. Prren Srascr, Newton Heath, Manchester, “Im in the 
je mnt sewage, and in obtaining manures or f substances 


1950. neal Nicoxt, Fell-street, London, “An im; waterproof 
fabric applicable for rugs, carpets, tents, and coverings or 
==S Bin Comme in ake? PENNELL, Woodlands, Weybridge, Surrey, 


1952, go} Marriott, Hi oe Improvements in the 


. oof ron lta orcompou tir,“ impr Joe” 
1953. Joun ILLIPS BARFO! bury, a «Improvements 

other lifting — Oth Ju 
eoctoneatytn the 


1956. Tuomas Howcrort, 
manufacture of nails and re 
= Joun CrossLey, Heywood, Lancashire, ‘Improvements in looms 


1908. Percy ae Deen, San, Lanarkshire, N.B., “A new 
or improved for counting paper in sheets, and in the appli- 
evtion machines. 





* Preventing boiler explosions.”—206th July, 1863. 
wee Witt1aM Nayior, Queen’s-road, Dalston, London, * Safety valves.” 
—2lst July, 1863. 
1833. James Rowaup, Liverpool, “‘ Spinning hemp, flax, manilla hemp, 
&c.”—22nd July, 1863. 
1858. Joun Boyp, Glasgow, Lanarkshire, N.B., “Imitation selvages or 
longitudinal cords in weaving.” —25th July, 1863. 


Notices of Intention to Proceed with Patents, 
245. Jonn ge Kip, Bangor Iscoyd, ‘‘ Wheels for vehicles.”—27th 
J , 1870 
737. GroRoE Tvzac "| North Shields, ‘‘ Windl and capstans.”—12th 
March, 1870. 
742. Grorce Towysenp, Wimbish, “ Lawn edge clippers. 
745. SAMUEL DounseiTH McKELLEN, Manchester, Patches and other 
timek: 
747. WittiAM ARKELL, Syntaff House, Cheltenham, “‘ Raising and lower- 
heavy bodies.”—14th March, 1870. 
756. BERT SAUNDERS Prowse and Henry Duce, Liverpool, ‘‘ Improve- 
ments in hand trucks.” 
757. Freperickx Partrison, Glasgow, “ Blackening for foundry purposes, 


&.” 
760. CHARLES StocKBRIDGE, Bishop’s Stortford, “Collars and saddles for 
horses, &c.” 


61. ‘JOR is CARTER RAMSDEN, Bradford, “‘ Looms for weaving.” 

764. Rowan DuGDALE and JosEPH DuapALE, Soho Foundry, Blackburn, 
“Sizing machines.” 

766. Georcre HENRY Suocenens. 5 ag College-street, Camden Town, 
London, ‘‘ Upright pianoforte acti 

768. Joun aunoke and RIcHARD ‘Laven, Wandsworth, “Buckle or 
fastening.”—15th March, 1870. 

782 JULIUS |, HOMAN, Coal Exchange, Lower Thames-street, London, 


787. Danie. Sprit, Hackney-terrace, --~a London, “Compounds 

containing xyloidine.”—16th March, 187' 

796. Epwargp Tsomas HvGHEs, Sacieroen, London, “ Printing 

ses.”—A communication from Charles Parker.—1l7th March, 1870., 

benane Grrpwoop, Edinburgh, “ Cu’ or dressing stone.” 

812. Wit1aM Friar, Woolwich, “‘ Preserving life from fire. 

814. Wituiam Guest, Great Saffron-bill, Farringdon-road, London, 

be "18th March, 1870. : 

. an a SrraTHERN, Coatbridge, ‘‘ Cutting minerals 


817. Samve. Norris, Rue Gaillon, Paris, ‘‘ Wood paving with or without 
rails.”—19th March, 1870. 

1049. Aaron Mos.ey, Old Radford, “ Jacquard mechinery.”—9th April, 
1870. 


1060. Ropert Apams, Gladstone-terrace, Battersea Park, Surrey, 

metith April, 1870. 

1115. Joun Craven, Wakefield, “‘ Raising and lowering heavy bodies.”— 
16th April, 1870. 

1172. CHARLES Barpy and Lucien Dvusart, Boulevart de Stras' 








bases for producing matters.”. meeaet 

arden Darracorr Scorr, Ealing, “‘Cement.”—26th April, 
Hart, Bourton, Dorsetshire, “‘ Chamfering and mould- 
2 A ee New Hampshire, U.8., 
1884. Wituiam Dancerrrecp, Chalford, “Walking sticks, &c.”—1l0th 
3008. “Gronos WitLovessy Hemans, Victoria-street, Westminster, ‘‘ Re- 


A 
1 





covery, purification, and revivification of —. acid spent and 
deteriorated in the refining of petroleum, and shale oils.”—A 
communication from Michael Barrett. —16th May, 1870 

=. James Acnew, Liverpool, “ Preparing cod liver oil."—17th May, 


1635. Tnomas REsTett, » “Military and sporting guns, also 
cartri "—6th June, 1870. ad 

1674. CHARLES ALEXANDER CaLvERt, Manchester, “ Checking and indi- 
cating the number of passengers carried by omnibuses or other 
vehicles.”—9th June, 1870. 

1682. Bristow Hoyt, Serle-street, Lincoln’s-inn, London, “Joints for 
water, gas, and steam pipes.”—A’ communication from Henri Alexandre 
Roche.—1l1th June, 1870. 

1693. Rospert PunsHoy, Nicholas-buildings, Newcastle-upon-Tyne, “ In- 
y oye local deviation of the mariner’s compass in ships.”—13th 

une, 0. 


1708. ALFRED Vincent Newton, Chancery-lane, London, “ Forming bats 
of wool for felting purposes.”—A communication from Jobn Falconer. 
—l4th June, 1870. 

1748. ALEXANDER MELVILLE CLark, Chancery-lane, London, “ Bells.” — 
A communication from Auguste Larvye.—18th June, 1870, 

1809. StrepHen Norris, Gough-street, London, and Tuomas Grirritns, 
Lombard Exchange, London, “ Mixing and kneading dough, &c,.”— 
25th June, 1870. 

1861. Josian Latimer CLark, Wi inster-chambers, Victoria-street, 
“* Electric telegraph instruments.” —s0th June, 1870. 

1865. Joun Hynam, Wilson-street, Finsbury, London, and James Dixon, 
Old Ford, Middlesex, “ Friction lights.” 

1867. WiLuiaM ROBERT Lake, Southampton-buildings, London, ‘‘Boat- 
detaching apparatus.” — A communication from Oliver Trumbull 
McIntoale —lat July, 1870. 

= EBENEZER STEVENS, “yoy -road, Islington, London, “‘ Feeding, 

usting, stirring, mixing, or kneading flour, and heating or boiling 
water, &c.”—2nd July, 1870. sf 

1895. Thomas CaRR, Bristol, “Cleaning and reducing wheat, maize, 

8, peas, and other seeds into flour or semolina.” 

1808. ERNesT LESLIE Macponetu, Great Titchfield-street, London, ‘“‘ Faci- 
litating and effecting the traction of wheel carriages drawn by horse- 
power.” —5th July, 1870. 

1915. Ferptwanp Tommasi, Boulevart de Strasbourg, Paris, “Submarine 
bydro-electric telegraph “cables.” —61h Jwy, 1870. 

1936. Puitip Cuap.ix, Harlow, ‘ Railway wheels.”"—A communication 
from Alexander Peyman and Jobn Thomas Chaplin. 

1938. Joun Kersnaw, Bolton, “ Looms for weaving.” —8th July, 1870. 








All persons ha an interest in opposing any one of such applications 
should leave in writing of their objections to such application 
2 _ office of the Commissioners of Patents, within fourteen es of its 
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23rd July, 1870. 
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35v2, 4d.; 3594, aud.; 3595, 4d.; 8540, 4d.; 3597, 44; 3599, 4d. 3601, 41.; 
3602, 4d.; 3 04, 4d.: 3606, 4d.; 3608, 4d; 3609 4d.; 3611, 4d : 3614, 1s. 6d.; 
3016, 44.; 36:7, 4d.; 3623, 4d. 3 3626, 4d.; 3630, 4d.; 363, 3 
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*,* Specifications will be forwarded nr On aah the Patent-office on 
receipt of the amount of price rm y & 5s. must be 
remitted by Post-office — Ber Me at at the Poat-office, 5, H a 
Holborn, to Mr, — Woodcroft, her ne Patent-office, Sou 
ampton-buildings, Chaucery-lane, 





ABSTRACTS OF SPECIFICATIONS. 
"Mth Bwana, at thee of her Majiy's Gommironrs of Potent 


. Class 1. -PRIME | MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
$756, s W. Rawson, Massachussets, “ Furnaces.”"—Dated 28th December, 


This sett in the arrangement of an air blast wheel and its case out- 
side of and separate from a furnace, and connecting the case of the wheel 
not only with the ash chamber or fireplace uf the furnace by means of an 
educt or conduit, but with the chimney or discharge flue of such furnace 
by another conduit or induct opening ovt of the suid chimney and into 
the said case, the whole being so that while the blast wheel may be in 
revolution the waste smuke and spent gases uf the tuel escaping into the 
chimney or discharge flue may be drawn into such blast wheel case, and 
from thence, with air drawn into the case, driven into the asbpit, 
there to be subjected to the action of the fuel in combustion within such 
fireplace, the whole being to effect the comsumption or burning of such 
smoke and the waste combustible gases, and their utilisation in the pro- 
duction of Leat. 

38. E. Epwarps, Adelphi, “‘ Cocks and valves.”—Dated 5th January, 1870. 

The inventor employs a chamber of suitable form, made by preference 
of metal, earthenware, or glass ; in the interior of this chamber he forms 
a seat, upon which a valve rests or is forced. The chamber has openings 
for the entrance and exit of the fluid through, and where these 
openings are in the same line (as when the stop valve is introduced into a 
line of pipe or tube) he usually makes the valve seat at angle with the 
centre line, by preference of about 45 deg. And the inventor makes the 
edges of the valve seat at an angle of about 45 deg. with the centre line of 
the valve, so that when the valve is introduced it may rest upon the seat 
and make a tight joint when pressed down. This valve consists of a disc 
or plate having a groove round its edge, in which a ring of some material 
softer than the seat formed in the chamber is held by its own elasticity, 
the groove being so shaped that its upper edge may not injure the soft 
ring when it is pressed down. 

47. G. D. Krrroz and P. Brotrnernoop, Clerkenwell, “Piston packing.”— 
Dated 6th January, 1870. 

The inventors fit in a recess or groove in the working surface a metallic, 
or in some cases a hardwood pene which is split and tongued, or it may 
be several split rings arranged sv as to break joint, and behind these 
rings they place a doubie-flanged ring of caoutchouc or other elastic sub- 
stance, the tlanges of such ring being made to bear against the sides of the 
recess and the tace of the ring, bearing against the back of the metallic or 
hardwood rings. 

51. J. J. Mrccer, jun., Camberwell, “ Reversing steam engines.”—Dated 6th 
January, 1879. 

The inventor employs a cylinder with a piston within it, and he con- 
nects such cylinder with a steam boiler by a supply pipe entering the 
builer below the water level and drawing water therefrom. On this pipe 
is a valve which cun be opened and closed at will, and by which, when 
open, the water from the boiler can be sted ‘into the cylinder on 
either side of the piston, whilst 1t is allowed to escape trom the other side 
of the piston. A four-way cock or a slide valve may be > 
74. W. W. Huanes, Porchester-terrace, ‘* Furnaces.”—Dated 10th January 

1870. 

This qunatete chiefly in the more effectual combustion and utilisation of 
the fuel a ap as Eyes and especially of the smoke and gases 
evolved theref: ti of 3 bot gaseous blast by the direct 
combination of air ‘ith t the p d ; and in the facility 
for ig the t iene and for producing an oxidising, 
a reducing, or sented, flame ‘ at will. In many operations or industries 
the inventor utilises the escaping as well as the initial or primary heat. 














Class 2.—TRANSPORT. 
and Plant, Road-Making, Steam Vessels, Ma - 
Fittings, Sailing Vessels, Boats, Carriages, Carts 
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it the — or engine has 
warning to ale tas etek 


82. T. mete ing 

This consists in keeping 
to be acted upon as endless levers, and 
the centre and the base of the wheels as 





Propelling.”— Dated 4th January, 1870. 
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other power may be applied to the centre of the wheels acted upon.—Not 
proceeded with. 


49. . MicnELs, Barnes, “ Fastening railway carriage doors.” —Dated 6th 
‘anuary, 1870. 

This consists in the application of catches or studs attached to, or 
actuated by, rods or bars, sliding through or supported by suitable bear- 
ings, at or near the upper and outer part, or the lower and outer part of 
each side or bottom of the carriage. Connected to the rods, or at each 
end of the carriage, is a lever, by means of which the rods may be moved 
longitudinally, thus bringing into action the studs or catches, which may 
take into projections on, or recesses in the doors, or simply stand before 
them, and thus prevent the doors being opened until an opposite move- 
ment of the lever is made.—Not proceeded with. 

55. 4 = Isporson, Sheffield, ‘ Railway joints.”—Dated 6th January, 
870, 

This invention relates to a joint or fastening for uniting and securing 
together the ends of railway rails, which is composed of two fish plates 
extended and bent into the proper form to pass under the bottom of the 
rails, at or near the centre of which the two plates are secured together, 
as hereinafter set forth. The part of the plates which passes below the 
rails is preferably thinner than the part which fits the sides thereof. The 
said plates may be adapted to rails of various sectional forms, the bent 
portion being constructed to encircle, enclose, or pass around the flange 
of T shaped rails, or the lower head of double-headed rails. 

66. J. R. Hawn, Calcutta, *‘ Ships.” —Dated 8th January, 1870. 

The ship consists of the hull made in such a form that a section at right 
angles to her length, nearly up to the water line, at any part is a semi- 
circle. About the best proportions would be five times the length of her 
breadth, the diameter of the semicircles to increase gradually from 
a point to three-fifths of her length, and to decrease for the remain- 
ing two-fifths to her stern. There is no centre keel or kelson, but two 
keels are put on, at any angle of about thirty-three degrees from the per- 
pendicular, extending nearly her whole Jength, and u rudder is fixed at 
the stern end of each keel.—Not proceeded with. 

82. P. Vivier, Sekforde-street, ‘‘ Measuring distances.” —- Dated 11th 
January, 1870. 

The inventor employs a jointed lever, having a projection at the lower 
end, which is acted upon by a stud or projection carried by one of the 
wheels of the vehicle to which the indicator is attached. The pendant 
lever is mounted upon an axis of motion, and carries a spring, click, or 
driver, to act upon a ratchet wheel, upon the axis of which is a toothed 
pinion which gives motion to both sets of gearing. 

83. C. M. Wape, Furnivals’-inn, ‘‘ Switch apparatus.” — Dated 11th 
January, 1870. 

The inventor causes the movable rail to traverse definite degrees of 
space effected by certain levers always working, and moving through, 
auniform degree of action, thereby securng the movable rail from de- 
rangement.—Not proceeded with. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressina 
Fabrics, &c. 

3658. E. Vincenzi, Paris, ‘‘ Jacquard apparatus.”—Dated 17th December 

1869. 

The needle or face-plate, instead of being fixed on the framing of the 
mechanism as usual, is fitted in two guides so as to be capat!> of a 
slight horizontal to-and-fro motion. The plate is held in position at 
the front by a spring opposite to the ends of the needles. This adjusting 
motion of the plate is intended to facilitate the introduction of the needles 
in the perforations in the card at the moment when the cylinder pregents 
itself, so that the pins in the cylinder may first enter the plate before 
the needles enter the holes in the card. The internul mechanism consists 
of a needle, which, being acted on at its rear end by a spring, presses a 
hook against the “ claw ” plate. 

39. Y. Douxsury, Bolton, “ Manufacture of paper.”—Dated 5th January 

1870. 

This consists in the addition of one or more roller or rollers for the 
endless wire web to pass over after passing over the lower couch roller 
and before returning to receive a fresh layer of pulp, and so arranged 
that the couched pulp will be withdrawn from the wire web at a poiut 
after the atmosphere has had free access. 

48. W. WEILD, Manchester, ‘‘ Winding yarn.”—Dated 6th Jammary, 1870. 
These improvements relate to arrangements for giving slow motion to 

the winding mechanism of self-acting spooling machinery during the 
winding of the last layers of the thread ; this is accomplished by employ- 
ing a double clutch-box between pulleys or gearing arranged to give the 
quick and slow speeds. The quick-speed clutch is toothed, the slow- 
speed clutch is formed by a friction cone. The clutch is brought out of 
gear with the quick-speed and into gear with the slow-speed pulleys or 
gearing by a spring when it is permitted to act by a cam on the shaper 
cam shaft, and this cam reverses the double clutch at that movement of 
the shaper cam shaft which is given by the changing cam shaft just before 
the winding begins. 

62. T. Cottman, Leicester, ‘‘ Looped fabrics.”—-Dated 7th January, 1879. 
This consistsin constructing a frame or machine for the manufacture of 

ribbed, looped, or knitted fabrics. The inventor employs a bed plate 

planed true on the top and front sides, and it is true on its lower side 

where it is secured to standards. The vertical face of the bed receives a 

number of sleys, made by preference of brass, according to the number of 

breadths for which the frame or machine is set out. The back of these 
sleys lies upon the face of the bed in such position that the frame needles 
and needle bits are free to slide in the sleys vertically in front. 

74. B. Brown, Bury, “‘ Spinning and doubling cotton.”—Dated 8th January, 

870. 

This consists in casting or forming a raised rim or collar round the 
spindle holes of the lifting rail or top rail of a throstle. 

65. G. Lerrie, Oldham, ‘‘ Combing cotton.” -Dated 8th January, 1870. 

This consists in the use of two or more cams for giving motion to the 
nipper shaft. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windl » Impl ts, Flour 
Mills, &e. 
40. R. Renpteand T. Parker, Leeds, ‘‘ Heating buildings.”—Dated 5th 
January, 1870. 

The tubes or pipes proceed from the boiler, and are laid upon the floor 
or in any other convenient position. The boiler to be used with this 
heating apparatus is connected of short pieces of similar tubing or pipes, 
but wider in dimensions. The tubes or pipes are connected together at 
the top and bottom by means of T’s, elbows, or bends, and stand on their 
ends. The boiler is constructed of any convenient number and size of 
tubes. The ends of the tubes may be either drawn to form the same, or 
brought small by the application and use of a diminished socket. An ex- 
pansion tube is used in connection with the above.—Not proceeded with. 
59. 8. Cirt, Hartford, “ Lawn mowing machines.” — Dated 7th January, 1870. 

This consists in the combination of the roller, flange, and collar (fast on 
the shaft, and having a spring pawl arranged therein) with the ratchet 
on the toothed wheels, which freely revolve upon the shaft, and give 
motion to the revolving cutter through intermediate toothed wheels, 
when all the parts are constructed and arranged to operate in the manner 
and for the purposes described. Secondly. in a roller on the shaft having 
a flanged collar and spring pawl, the ratchet teeth on the wheel inclosed 
toothed wheels, and an intermediate shaft revolving adjustable cutter, 
a transverse cutter, adjustable wheels, and adjustable arms, all con- 
structed and arranged with relation to each other and the frame of the 
machine. 

79. E. GatLiet, Paris, “ Ploughing.”—Dated 11th January, 1870. 

A steam engine or locomotive with its accessories is brought into the 

field to be ploughed, and is taken to the side deemed most suitable for 

ing the ploughing, and from this side it should be moved to the 
end of one of two middle lines taken either in the direction of the 
length or breadth of the field, and the starting point will be at the end 
of the line which is chosen according to the shape of the field ; this 
middle line can be run over by the locomotive as the ploughing is effected 
on its two sides; this line is previously, if itis of great width, marked 
by the tooth of a harrow or end of a ploughshare, or simply marked by 
branches of trees if it be of small extent.—Not proceeded with. 








Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
29. W. H. Apcock, Nottingham, ‘‘ Steam boilers.” —Dated 4th January, 1870. 

This consists in dividing the interior water space of boilers into cells or 
compartments, the cells being in most cases at right angles to the line of 
draught from the furnace. e effect is to vent the current of con- 
nection within the water, and to prevent the heat of the fire diffusing 
itself equally within the water in the boiler.—Not proceeded with. 

85. R. D. Dwyer, Gracechurch-street, B.C., “ Roofing buildings.”—Dated 
11th January, 1870. 

This consists in covering the roofs of buildings in the following manner : 
--For example, suppose it is required to cover a roof with slates ; instead 
of fixing them by nails as usually practised, andall the sides Japping over 
the sdjoining slates, the inventor pro) to fix them as follows: He 
forms each oi 


the rafters with steps on the top edge thereof, each step 


| being somewhat less in length than the width of each slate, so that when 
| slates are laid thereon the top side of one row of slates shall be flush with 
the under sides of the next row of slates, beginning at the bottom of the 
roof, the space between the rafters should be such as to hold and sup- 
= one row of slates extending from the bottom to the top of the roof, 
edges of each slate coming as near as may be at the centre of the 
width of each rafter. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
36. C. H. Westexparp and D. Dow tye, Lansdowne-road, W. * Breech- 
loading rifles.” —Dated 5th January, 1870. 
| This consists, in the first place, in forming inclined or screw-formed 
locking surfaces in the shoes at the front and back parts of the wider 
of the groove in which the bolt travels for the purpose of locking the 
| bolt for firing. Also in the use of an extractor with a hook at the front 
| end for drawing out the cartridge case, and another at the under end for 
| connection with the bolt travelling along the bottom of the shoe, and 
| with one hooked end falling down an inclined plane at the bottom of the 
— so as to allow the bolt to pass for mounting or dismounting the 
rifle. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru 
ments, Lamps, Manufacture of Dress, &c. 
33. C. L. TarERG, Boston, U.S., ‘‘ Watch cases.” —Dated 4th January, 1870. 
| This consists in forming the different portions of a watch case in homo- 
| = pieces of metal without joints or solder. For instance, in pro- 
| ucing a vase for watches of English make, the back and centre are struck 
up or produced in one entire homogeneous piece of metal, the glass bezel 
being formed in the same way, and applied to the centre in the us 
| manner. 
| 43. H. Prummer, Brooklyn, U.S., “ Sewing machines.”—Dated 5th January, 
1370. 


This consists, First, in the combination of a reciprocating perforating 
needle with a folder, constructed and operating as described, and ashuttle 
or its equivalent, for the purposes set forth. Secondly, in feeding 
mechanism acting in the direction of the needle’s length, in combination 
with a folder and reciprocating perforating needle. irdly, ina peste 
rating needle reciprocating in « plane parallel to that on which the fabric 
to be sewed is placed, in combination with a shuttle moved in a raceway 
in the bed, and with mechanism for presenting the material to the needle 
in a folded condition. 

52. E. V. Paces, Paris, “ Fastening neckties.”—Dated 6th January, 1870. 

This consists in two small flat metal clasps, consisting each of a straight 
centre part, and with each end bent down at right angles towards the 
same sidg Onefits over the other, and the outer one has a screw in the 
centre, the point of which presses against the other clasp, the ends of 
which have a slot or long hole, through which the reduced ends of a 
cylinder pass, and which is riveted to the ends of the outer clasp. The 
cylinder may be of wood or other material. This fastener is sewn or 
otherwise attached to the inside of a bow, and joined to one end of a 
necktie, the other loose end of same being put in between the cylinder 
and in the inner clasp. 

53. C. East, Kettering, ‘‘ Boots and shoes.”—Dated 6th January, 1870. 

The inventor proposes to drive into the surface of the middle sole, after 
it has been secured to the upper and inner sole, a number of metal pins 
or nails, which may or may not extend through the middle and inner 
soles, but should be left projecting sufficiently from the outer surface of 


may be turned partly round in its until the cross hole therein comes 
opposite to the passage in the shell of the tap, fo allow the liquid that is 
in the vessel or main—if a water service pipe—to flow therefrom ; during 
~~ ¢ handle of the tap —Not pro-- 
ce with, 


ng Spiel a Is earns, Pu 
Including §; i P ical ’ A 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, . 
Glass, Pottery, Cement, Paint, Manures, &c. 
84, C. W. Siemens, E. A. Cowper, and C. CocHrane, Great George-street, - 
¥ eeact~ hot blast stoves.” —Dated 5th January, 1870. 
The object is to construct the “chequered work” or in of the 
stoves, that while the current of air or passing through the same is 
effectually broken up or disturbed, and ‘brought to contact with ex- 
tended, heated, or hoot shenebing races, yet the passages of the 
in are so formed that a brush or cleaning Bent can readily be 
down the same for effectually them from the deposit. Such 
filling in can be constructed in a great variety of ways for the purposes of 
this invention; thus in one arrangement it consists of vertical coatinuous 
passages or flues of a circular, square, or polygonal transverse section, on 
the side surfaces of which are formed either helical, inclined, vertical, or 
horizontal projecting ribs or fillets, against which the current of air or gas 
in passing up or down is caused to impinge, whereby it is disturbed ar. 
turned over so as to bring the central portion of the curreut tothe outside,. 
such projection still piu, Bey 
cleaning instrument through. 
35. I. Baces, Holbora, “ Purifying coal gas.”—Dated 5th January, 1870. 
This ists in altering or d i i 


‘ 








common or boiling temperatures, so as to render the sulpbur readily 
removable. This is variously effected by electricity, by ox ig, bleach- 
ing, or reducing solutions or materials, or by the introduction of a third 
substance, as a metal, into the ifying medi 8 dly, the ting 
in some cases by directly absorbing the sulphur im ties by substances 

for which they have affinity, as sulphur or caouw' uc, or by basic sul- 

phides, so as to produce sulpho-salts.— Not proceeded with. 

46. J. Harcreaves and T. Ropinson, Widnes, * Preating sulphurous ores.’’ 

—Dated 6th January, 1870. 

The inventors produce sulphurous acid by the combustion of sulphur 
or by the bustion of the peunds of sulphur aforesaid, or any of 
them. To the sulphurous acid aforesaid they add atmospheric air in 
sufficient quantity to convert the sulphurous acid into sulpburic acid, 
they also add water or the vapour thereof to the aforesaid mixture of 
sulphurous acid and atmospheric air, the hine of sulphurous acid, 
atmospheric air, and water vapour is then drawn or forced through or 
amongst chloride of sodium, or ebloride of potassium, or either of them, 
sulphate of soda, or sulphate of potassa, is or are formed by the decom- 
position of the said chloride of sodium of potassium. 

0. G. Suanp, Stirling, “ Products from tar."—Dated 6th January, 1870 

This consists in subjecting the bar, the distillate or the residne to the 
process of distillation under pressure. The heat may be applied m any 
convenient way ; by meansof superheated steam or by means of saturated 
steam of high pressure, or by means of direct fire heat, and the apparatus 
may be similar to any convenient kind in use for distilling mnder 
pressure.—Not proceeded with. 

67. W. H. Hucuan, Newton Stewart, N.B., ‘‘ Treating sewage.” —Dated 8ti 
January, 1870. 

This consists in the substitution of urine or mixed human excrements 
(as for instanve, in night soil) for the water commonly employed in the 

of facturing superphosphates, for and other 
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the middle sole to form a fastening for the outer sole. These proj ig 

parts of the pins or nails should then be pointed by filing or otherwise, 

and the outer sole, by preference, previously moistened.—Not proceeded 

with. 

61, J. Cannasy, High Holborn, “ Gas regulator dials.”—Dated 7th January, 
1870. 


This consists in making the dials of paper with an enamel face, upon 
which are printed the figures, letters, or other devices. The paper, after 
it is printed, is secured upon a plate or disc of metal or other material in 
any suitable manner, and may be afterwards varnished to preserve it 
from atmospheric infi In fitting glasses in the rings of dial faces 
it is customary to turn the grooves of the rings to a size corresponding to 
the diameter of the glass, and then expand the ring under heat, so that 
the glass can be inserted into the grooves easily. The ring is then re- 
moved and allowed to cool down; in doing so it contracts, and slightly 
nips the glass all round its edge with sufficient power to prevent it be- 
coming loose. 

63. G. G. Tanpy, E. A. DrypEnx, and W. Perkins, Penge, “‘ Combustible 
lamps.” —Dated 7th Janvary, 1870. 

This consists in mixing or combining with combustible liquids suitable 
for burning in lamps for illuminating purposes fusel oil or other hydrated 
oxide of the hydrocarbons or any suitable essential oil containing oxygen, 
as herein set forth. Also in the construction and arrangement of parts of 
lamps suitable for burning the combustible liquids for illuminating pur- 
poses. 

68. H. W. Lewpen, Isle of Mar, “ Liquid indicator.”—Dated 8th January, 
1870. 





The cock is so constructed that it has one, two, or more channels run- 
ning through it, one of which ch 1 icates, by means of an 
opening in the top part of the tap, with a glass tube or indicator, which, 
when about tuo be used, is screwed into the open at the top of the tap 
left for its reception, so that when the stop cock is turned for the purpose 
of drawing off the liquid from the cask, barrel, or other vessel, the liquid 
from the cask or vessel flows into the aforesaid glass tube or indicator 
to its own level in the cask or vessel to which it is affixed, and thus shows 
the actual height of the liquid in such vessel.—Not proceeded with. 

69. P. C. Nourisse, Paris, “‘ Spring seats.”—Dated 8th January, 1870. 

This consists in the application of india-rubber, gutta percha, and 
similar gums, or other suitable plastic materials for covering the metal 
or other elastic foundation in the manufacture of the seats and backs of 
garden chairs, seats of carriages, boats, or occasional chairs, and for 
covering camp bedsteads, spring mattresses, and other similar purposes. 
—Not proceeded with. 

71. J. H. Bass, Featherstone-street, E.C., ‘ Teapots.”—Dated 8th January, 
1870. ,. 

The inventor keeps the handle cool, not by intercepting the conduction 
of heat along the handle, but by absorbing the heat, which may be so con- 
ducted by a material having a large capacity for heat, and which conse- 
quently will absorb the heat which the metal of the handle is able to con- 
duct without itself being raised to a high temperature. He makes the 
handle hollow as heretofore, and fixes it to the metal pot without the in- 
terposition of any non-metallic substance. He then fillsthe handle with 
water through a minute perforation made for the purpose. He heats 
the handle so as to expel some of the air and then ph sitin water. A 
smull quantity of water enters, and this he boils until air is expelled, 
when he again plunges the handle, and so fills it with water. When itis 
full or nearly so the hole is soldered up or closed.— Not proceeded with. 

76. H. M. Ricnarpson, Barnsley, ‘‘ Lamps.”—Dated 10th January, 1870. 

This consists of a glass or globe and chimney attached to any lamp or 
apparatus by which light may,be produced; but instead of a glass 
chimney near to the flame generally used in lamps, the chimney in this 
invention rises from the top of the glass globe, and either forms part of 
the globe or fita into the same at the top thereof.—Not proceeded with. 

78. J. E. Lipscomse, Salford, “‘ Filters.” —Dated 11th January, 1870. 
ese filters are constructed of cast or wroughtiron chambers of various 
forms and dimensions. They are chiefly elliptical or spheroidal hemi- 
spheres or else cylindrical chambers, the several parts in each case being 
bolted together, and having an orifice at the apex for emission, and an 
orifice in the base, or in the side near the base, for the reception of the 
liquid.—Not proceeded with. 
80. E. A. Cuameroy, Paris, ‘‘ Gauging flow of liquids.”—Dated 11th Jan- 
uary, 1870. 

This consists in remedying the irregularities at present existing in the 
supply of water to houses, works, and other localities, by causing the 
flow from the orifices of the meter to be constant, in spite of the varia- 
tion of pressure in the distribution pipes. This invention can be carried 
out in two ways: Firstly, the apperesne is worked independently of the 
water supply pipe, in ;which case the gauge acts in free air ; and, Secondly, 
the meter acts under pressure. 

84. bg ten Nottingham, ‘‘ Sewing machines.” —Dated 11th January, 


The inventor forms the work plate of the thine with a suitable race 
for the shuttle as heretofore, and he connects thereto, on the under aide, 
suitable undercut guides, to receive a slide to which the shu carrier 
is ed. This slide is to work to and fro in a horizontal 
line, but with its face in a vertical plane, and is co by a link or 
connecting rod to a crank or pin, mounted on a disc, carried by an 
axis revolving below the work-plate. 

86. R. Pp Deve, Gracechurch-street, “‘ Self closing tap.” —Dated 12th Janu- 
ary, 

This consists in constructing taps for drawing off liquids in the follow- 

manner: The inventor forms the shell of the tap in the o 
way as regards the lower part thereof, but the upper surrounding 
the pk the tap, he forms with a large circular cup, in which he places 
a convolute tem: steel one end whereof takes against a 
jection in the said cup, and ather end of the said spring takes against 
Oe ened ee oS Oe ep, 20 test by placing a loose key on a 
square formed on outer end of the plug and pulling it, the 














purposes. 7 
72. N. J. Pontitorr, St. Petersburg, ‘‘ Cast iron.”—Dated 10th January, 
1870. 


This consists in obtaining the desired purification of the metal, by 
subjecting the same to an intermediate process between the melting 
down of the metal in the ordinary furnace (of whatever description) and 
the running of the metal into the moulds, such process consisting in the 
introduction of the molten cast iron from the furnace into a separate 
close receptacle, in which jets of air, under siderable p , are 
forced through the metal. 

75. J. B. Frezon, Paris, “‘ Bleaching.”— Dated 10th January, 1870. 

The wool or silk having been first cleaned in the usual manner, is, 
accurding to this invention, steeped for a space of about one hour ina 
solution of equal parts by weight of oxalic acid and chloride of sodium 
in clear cold water, after which it is removed from the bath and allowed 
to drain, and is then well washed in the ordinary manner. The same 
bath may be used respectively by adding at each fresh ooeage of wool or 
silk, a little more oxalic acid and chloride of sodium. e materials, 
whilst in the bath should be kept stirred, and in the case of woven 
fabrics they should be passed through rollers. Should it be uired to 
impart a blue colour to the materials, the colour employed should be 
first dissolved, filtered, and strained, and then introduced into the 
mordant bath, in proportions varying with the shade required.—Not yro- 
ceeded with. 

81. A. Ponsarb, Paris, “ Puddling iron.”—Dated 11th January, 1870. 

It is proposed to combine with a tubular stirrer, which is suspended 
at or neur its centre of gravity, so as to be easily actuated, a coil of pipe, 
which is made to closely surround the fore part of the stirrer, through 
which coil cold water is caused to circulate for the purpose of preventing 
the burning of the end of the stirrer. The stirrer itself is suspended b; 
a flexible pipe, or by a properly jointed metallic pipe from an overhes 
fixed main pipe, pn adn along any number of furnaces, and supplied 
with compressed air from a blower or other source, such air passing down 
the interior of the stirrer into the liquid metal in the furnace. 





Class 9.—ELECTRICITY. 


Class 10.-MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
16. E. 8. Lenox, New Brighton, U.S., “ Wire ties for bales, d&c.”— Dated 
3rd January, 1870. 

This consists essentially in forming upon one end of the wire an eye or 
loop of elliptic, ovoid, or curvilinear form, and upon the opposite end a 
crosshead, formed by turning the end of the wire back upon itself, and 
twisting the two pai ts together, and then flattening or compressing the eye 
transversely until it assumes a T form. The transverse diameter of the 
loop at its greatest point is sufficient to allow the crosshead to pass freely 
through it, but when the two ends are drawn in opposite directions, as 
when the wire is applied upon a bale, the ead is drawn into the narrow 
extremity of the loop, through which the head cannot pass, thus forming 
an effectual lock.—Not proceeded with. 

20. F. Foster, Islington, ‘‘ Measuring fluids.” —Dated 3rd January, 1870. 

This consists of a small chamber, to which steam (or it may be other 
fluid of which the pressure is to be measured) can be admitted. This 
chamber is capable of being connected with the boiler or other vessel 
containing the fluid by a screw coupling, and couplings of various sizes 
are provided one or other of which will suit any ordinary presssure 
gauge nozzle. 

21. D. Forses, F.R.S., York-place, “ Artificial manures.”—Dated Sra 
January, 1870. 

Crude phosphoric substances are ground to powder. The powdered 
material is then mixed with caustic soda or carbonate of soda, or a mix- 
ture of both caustic soda and carbonate of soda, or soda ash. The mate- 
rials or mixtures above tioned, or their equivalents, are used in pro- 
portions varying from one-half up to one and a-half times the weight of 
the natural phosphate itself, as it is more or less rich in phos- 
phoric acid, and the amount of that acid which it is desired to bring into 
the required soluble conditions. 

23. Messrs. Cozvoet and Dawson, Paris, “ Fishing nets."—Dated 4th 
January, 1870. . 

The warp is wound as usual on a beam, and over several rollers 
before it meets the shuttles, which are provided with cireular bobbins. 
These shuttles are provided 








which gear into and receive 3 d-fro motion from two ons 
mounted on separate axles. A series of ; hooks, one for warp 

; “for catching hold of and twisting the when 
another series of hooks with lateral and up-and: mo’ into 
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sintermittent, that is to say, that they act upon the bar during only a 
portion of their frevolution. The or peripheries of the rolls are 
carved, moulded, or otherwise made with the form of die required, 
-aecording to the irregularities of the bars to be rolled, but on one of the 

rolls, say the upper, the die only extends about one-third to one-half 

round the face of the roll—viz., for a distance equal to the length of one 
bar, to be rolled so that during the re ing to two-thirds of the 
revolution of the roll the said roll does not act. 
37. W. 8. Lowe, New Mills, “‘ Sizing machines.” —Dated 5th January, 1870. 
In machines of this description a wood roller is used for driving the 
copper roller in the size trough by means of a side shaft and gearing ; 
this wood roller has heretofore been driven by friction, and, cenengeant: y 
with an irregular motion. This invention consists in driving the said 
rollers by _— motion, either by strap and pulley or by toothed 
wheels, or ot equivalents.—Not proceeded with. 


41. E. T. Troman, Old Burlington-street, “Cleansing gutta-percha.” — 
Dated 5th January, 1870. 

The inventor forms the dividing instrument used for dividing or 
ploughing the materials operated upon of the shape approximately of a 
double wedge. This he effects by cutting upon or in the periphery of a 
suitable metal spindle, or cylinder, of the required diameter a double 
threaded male screw. The threads he makes by preference square, 
and each thread runs in a reverse way, and at intervals crosses the other, 
the result being that wedge-shape projections are thus formed or left 
upon the spindle, which projections are found to be of the shape best 
suited for enabling them for being as dividing instruments for divi- 
ding or ploughing the mass of gutta percha. the inventor fixes the 
spindle, provided with its wedge-sha projections, inside a suitable 
metal case, and supports it on suitable bearings. He also cuts or formsin 
or upon the internal service of the metal case a double-threaded female 
screw. The threads he makes by preference square, and each thread runs 
in a reverse’way to and at intervals crosses the other thread. 

42. L. C. W. Scuurre, Dalston, “‘ Sugar-cane mills.”—Dated 5th January, 
1870. 

This consists, First, in carrying the gearing shafts under, through, utthe 
front, or atthe back of the sole poe of the mill ; Secondly in placing the 
gearing on both sides of the mill, or at the side opposite the 
engine; in making the fly-wheel shaft distinct from the engine 
or driving shaft, and connecting it to the driving pinions by a clutch 
joint; in making i for the mill, either at the back or at 
the front under tbe trash plate or feed plate, instead of at one side.— Not 
proceeded with. 





BIRMINGHAM AT WORK. 
(From our own Correspondent.) 


THE absorbing theme of discussion in Birmingham is the war and 
its probable effects upon local manufacturing industry. Especially 
are the gun makers on the qui vive, and there is much interchange 
of opinion on the relative producing powers of the continental 
nations. At this important crisis of affairs it may be interesting 
to note these topics of conversation, and to make known, with the 
permission of Mr. Charles Hibbs, an ingenious and well-informed 
Birmingham gunsmith, a few of the statistics on which so much 
recent speculation has been based. 

The annual produce of arms and ammunition in France exceeds 
in value fifteen million francs, Of this amount two-thirds is re- 
presented by guns and bayonets, and the residue by side arms, 
caps, and cartridges. The trade employs in the aggregate 15,000 
workpeople. Its principal seat—the Birmingham of France—is 
St. Etienue. The raw material employed—both iron and steel— 
is produced in France. Iron costs 33f. per cwt. and steel 
varies in value from 47f. to 80f. percwt. The use of steel in 
the manufacture of rifle barrels is proportionately greater than in 
England, the total quantity used being 2500 tons per annum. The 
wood of which the stocks are made is grown in France. Since the 
year 1855 the gun trade of France has been characterised by avery 
extended employment of the best machinery. It is admitted by 
Birmingham gunsmiths that the barrels used by French producers 
of small arms are as good as they can possibly he. The locks are 
not so good. They “speak” well, but pull unequally, and come 
up at last witha jerk. Compared with the sweet oily action of 
our best English ‘‘ Brazier” locks, the French productions are 
positively inferior. On the average, the guns produced in France 
are much higher in price than those of Birmingham manufacture. 
At this momenta practical critique of the Chassepot, by a Bir- 
mingham artisan, will doubtless possess peculiar*interest. Mr. 
Hibbs says :—‘‘ A noticeable feature in this, as in the Prussian 
needle-gun, is the absence of a lock, the discharge being effected 
by a sliding bolt in the back part of the breech action, which is 
shot forth by a spiral spring. This spring is said tobe the weak 
point of the Chassepot. If, however, it has a tendency to become 
weaker after much using, as is supposed to be the case, it could 
still be easily replaced. A stronger objection seems to me to lie 
in the great force required to push the bolt back into full cock. 
This has to be done by the direct pressure of the hand or thum.) 


-of the soldier, upon the whole force or power of the spring. I: 


ulling up an ordinary lock a powerful leverage is obtained in the 

ammer, which makes the action easy and pleasant. This, on tlio 
contrary, is heavy and fatiguing and must tell in the course of « 
long day’s work.” 

The Belgian gunsmiths, especially in what are termed armes de 


‘luxe, are wofully behind the French, although to the latter they are 


indebted for most of their designs, the barrels are the best features 
of Belgian guns, being well made, clean, and of almost infinite 
variety in their twistings. A minute observer remarks :—‘‘ The 
Damascus patterns in Belgium are even more varied and intricate 
than in France, and they are produced at astonishingly low prices 
for what they are or seem to be, for tales are rife about the 
Belgians veneering their barrels with Damascus iron.” The locks 
are quite as defective as the French, but it is noticeable that 
quotations of atms in Belgium are considerably lower than in 
France. A common breech-loader marked in Paris ninety francs 
is quoted 56 francs in Brussels, The commonest muzzle-loader, a 
double gun, sells as low as 14} francs, and a single gun of equal 
quality is quoted six franes, but neither are safe to use. _It is re- 
marked that the Belgians have a very soft and easily workable mal- 
leable iron, which they know how to cast to perfection, and they 
make avery liberal use of it indeed in the manufacture of their re- 
volvers. The bodies, the barrels, and sometimes even the chambers, 
are made of it, and every workman knows how much easieritis to file 
up a clean casting in soft iron than a lump of wrought iron, how- 
ever sha is i i i i 
cost. Soft asthe iron may be, the pistols are made very light, but 
the metal is evenly distributed. Es i 

are made of cast iron. The springs have not much strength, but 
sufficient to strike a pin cartridge; and for pin cartridges the 
Belgien revolvers are invariably made. They are at the 
outset cheaper than English revolvers, but they do not last so 


long, and therefore in the long run they are dearer. The 
best guns of make are chiefly remarkable for 
their very chaste and elaborate decoration. In other res 


they are heavy, and have great cheek pieces on the butts. In the 
Prussian needle-gun, as in the Chassepotand other military breech- 
loaders of note, one leading idea seems to prevail. This is the 
of the breech by the pulling back of a bolt, which, when 

charge is inserted, is pushed home and turned down. 
Snider another plan is adopted. A solid block is lifted out of the 
re- 


i same, 
and had its origin no doubt in the Arnetwas gun. Comparing 
the small arms of English make with those of the Continent, Mr. 
Hibbs affirms that in only two. po 
in cout "dl Belgium i 
either case we can w SBanl de esuvoda ti 

The following extract from an official re on 

interest ab the moment +—""Tale ttn rst ad dipentes 
moment ;—‘*‘ Thi anew 

with the nipple and percussion i for a cartridge 

carrying ees ignition. The method of conversion is very 

simple. About two inches of the upper part of the 


| rather thin compared with the previous m 





are cut away at the breech, and a solid breech stopper working | so that the demand for rails, which has kept all the mills actively 


sideways on a hinge is placed in the opening thus made. A piston 
passes through the stopper, and when the breech is closed one 
end of it receives the blow from the hammer, and the other 
communicates it to the centre of the cartridge and fires it. There 
is an arrangement for withdrawing the old cartridge cases after 
each discharge.” In the possibility of a practical tes‘ of the three 
guns of the age—the Chassepot, the Needle-gun, and the Snider- 


engaged in this country during the past two years, will be 
materially lessened. Shipments, too, will be reduced to @ 
minimum, and stocks, except for domestic and Americ»n consump- 
tion, are likely to accumulate. Under these circumstances, the 
propriety of conceding the advance of wages at present under con- 


| sideration may well be questioned. Prices of malleable iron are 
| not likely to improve, but rather to suffer a considerable reduction 


Enfield—every item of information respecting them will now | 
possess unbounded popular interest, and we may therefore return | 


to this subject next week, giving some account of the progress 
made in military arms of late by the great powers. 

Referring to the actual effect of the war upon the gun trade of 
Birmingham, there is at present little to report. Of course any 
direct benefit is prohibited by the articles of war, but it might 
r bly be d that the desire for increased armaments by 
our own and other neutral powers would benefit the trade 
indirectly to a considerable degree: The only establishment in 
Birmingham able to produce guns on the “interchangeable” sys- 
tem—an essential in modern warfare—is the Small Arms Factory, 
where doubtless some activity will for the present prevail. At 
present, however, the makers of cartridge percusssion caps and 
other war material are exceptional in deriving any freat benefit 
from the war. In the gun-lock trade just outside Birmingham 
prices are so depressed that at this moment over 200 workpeople 
are on “strike.” 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE BFFECT OF THE WAR— 
THE BoarD OF ARBITRATION—THE IRON AND STEEL In- 
STITUTE. 

On Tuesday the attendance on ‘Change at Middlesbrough was 

arket day, and the 

amount of business transacted was almost ni/. There seems to be 
no desire to transact busi I noticed that makers quoted 








prices in a mechanical manner, without the slightest prospect or | 


booking orders. I did not hear of a single contract being made, 
but notwithstanding this unwillingness on the part of buyers to 
make purchases, there was no alteration in the list quotations, 
which remain as follows :—No. 1, 56s. 6d.; No. 2, 55s.; No. 3, 
53s.; and No. 4, 52s. Last week the warrant store at Middles- 


brough was reduced 400 tens ; this week no iron has been taken | 


out of store, and the stocks now stand at 15,139 tons. In the 
north of England there are now 109 blast furnaces blowing, sixty- 
one of which are in the Middlesbrough district. There are 
eighteen new furnaces in course of construction, al! of which, with 
the exception of five, are on Teesside. ; 

All the departments of the finished iron trade are brisk, and 
are likely to remain so to the end of the year. There is stilla 
steady demand for rails and shipbuilding iron. Foundries are busy, 
engineers are active, and shipbuilding is not only brisk, but is 
tolerably certain to be better than it has been. Manufactured 
iron is quoted as follows :—Common bars, £7 2s. 6d. to £7 7s. 6d. : 
cable iron, £7 12s. 6d. to £7 15s.; best do., £8 2s, 6d. to £8 7s. 6d.; 
best best, £8 12s. 6d. to £8 17s. 6d. ; ship plates, £9 to £9 2s. 6d. ; 
boiler do., £9 15s. to £9 17s. 6d. ; angle iron, £7 15s. to £7 17s. 6d. ; 
rails, £7 5s. to £7 10s. ; light rails, £7 5s. to £7 10s. ; slit rail 
rods, £7 to £7 5s. ; puddled bars, £5 5s. to £5 10s. ; cast iron 
girders, plain, £5 17s. 6d. ; wrought iron girders, plain, £14 to £15. 

I am informed that the closing of the Prussian ports will only 
throw about 25,000 tons of Cleveland pig iron into the market. 
Considering that the make in the Middlesbrough district from 
January this year to June was 495,618 tons, and that the ship- 
ments amounted to 103,686 tons coastwise, and 120,075 foreign, it 
is not likely that the present obstacles to shipping will have any 
tendency to slacken prices to an extent which would make it 
worth the trouble of buyers to wait until they have inconvenienced 
themselves for want of iron. 

It is satisfactory to observe that the Board of Arbitration have 
lately been discussing different matters connected with the West 
Hartlepool Ironworks, where the men have on two or three occa- 
sions ceased work while a dispute has been going on. Such a 
course was contrary to the regulations of the board ; in fact, the 
board was established with the view of settling disputes without 
discontinuing work. The committee of the board have strongly 
expressed their disapproval of the conduct of the men, and it is 
hoped that such a course will not be repeated. 


The next meeting of the Iron and Steel Institute is fixed for the | 


6th of September at Merthyr Tydvil Several — are to be 
read on that and following days, and interesting discussions are 
expected, At this meeti 


the works at Plymouth, Aberdare, Cyfarthfa, and Dowlais, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW PIG IRON MARKET—SHIPMENTS OF PIG IRON—THE 
MALLEABLE IRON TRADE—ENGINEERING AND SHIPBUILDING— 
DEFECTS IN SUSPENSION BRIDGE AT GLASGOW—THE ALTERA- 
TIONS ON PLANS OF Tay BRIDGE. 

THE Glasgow pig iron market has been quite disorganised by the 
outbreak of war on the Continent, and consequent suspension of 
two or three firms largely engaged in warrants and share transac- 
tions. These disasters seem not yet to have passed over, as occa- 
sionally further stoppages are repo’ This is not surprising, 
considering the fall from 61s. 6d. cash to 51s. 24d., which is now 
the closing quotation. The price declined on 20th inst. to 51s. 
cash, and has since ranged between 51s. and 51s, 9d., with exten- 
sive business. The concern manifested by manufacturers and 
merchants, consequent on these failures in the pig iron trade, is 
considerably relieved by the fact of their liabilities proving much 
less than was at first reported, being only about one-eighth of 
what was stated a fewdaysago, Little sympathy is felt for them, 
or for those from whom they have obtained so much credit. 

The exports of iron during the past week show how the con- 
tinental war is affecting the trade. The total shipments foreign 
were 5226 tons ; coastwise, 3716 tons—in all 8942 tons, against 
15,643 tons in the corresponding period of last year, thus showing 
a decrease of 6701 tons. The imports of Middlesbrough Bis iron 
into Grangemouth are for the week ending July 23rd tons. 
Last year at same period they were 955 tons, which is equal to a 
decrease of 505 tons. 

It is quite evident that until there is some prospect of peace 

from will be greatly restricted, both on account of 
the blockade of some of the foreign ports and the difficulty of 
transacting satisfactorily with foreign correspondents. 

There is as yet unabated activity in the malleable iron trade of 
Scotland. Merchant bars are in fair request, and sheets Pe in 
good demand. Angle and T iron, girders, flats, and other 
sections are i freely manufactured for ign firms, 
— = ee of finished iron keep a number 
of mills fully employed. But the great heat of the 
weather experienced during the past few days has caused a little 
diminution in the number of days being run at the mills and 
forges. There is great diversity of opinion expressed here as to 
the probable effect of the war on the trade, but experienced 
ironmasters generally are of opinion that the present serugele may 

ing about an ed demand, as a large quantity of escrip- 
tions of iron is used in warlike operations. The puddlers’ wages 
question is still unsettled, the arbitrators’ negotiations not having 
assumed any practical shape as yet.. Should the demand for 

puddled iron increase, as plates for i 


pe == : building es will in 
likelih: greatly in request, the men ma: matters to 
an undesirable issue. Ske hentetiens would do well to bear in 


mind that the numerous lines of railway which were in course of 
construction on the Continent will in all probability he stopped, 


arrangements will be made for visiting | 





during the continuance of the war ; and until the storm now break- 
ing ovt on the Continent has blown over, the iron trade will be in 
a very unsettled and fluctuating condition. : 

Shipbuilding on the Clyde continues as brisk as ever, and with 
the exception of some of the builders at Port Glasgow tle yards 
seem to be well filled with orders. The Clyde Shipping Company 
have just contracted with Messrs. W. Simonsand Co., of Renfrew, 
for a large and powerful new screw steamer, with compound 
engines. The engineers and ironfounders are generally in a state 
of great activity. Messrs. Diibs and Co., of Glasgow, have just 
had their offer accepted for fifteen locomotives and tenders for the 
Intercolonial Railway. Twenty-five more locomotives are to be 
supplied for the line by Canadian and Nova Scotian builders. 

Messrs. Bell and Miller, the engineers under whose direction 
the suspension bridges at Glasgow are being repaired, have dis- 
covered a serious weakness in the chains of the Portiand-street 
bridge. Two of the chains have been lowered, and links taken 
from them to be tested. These links have only stood a strain of 
eleven and thirteen tons to the square inch respectively, instead 
of from seventeen to twenty tons ; and besides this, in putting to- 
gether the links which were removed, they find that the pinholes 
do not coincide, which must necessarily throw an unequal strain 
upon the pins; and some of them must be bearing no weight 
whatever, while others are unduly strained. The engineers are 
afraid this defect is not confined to the links they have removed, 
yet they cannot ascertain if such is the case without disconnecting 
the whole chain ; and in face of this and defective workmanship, 
they say they cannot accept the responsibility of allowing these 
old chains to remain in their present state. So they consider it 
will be necessary to take down and re-head and re-bore all the links. 
These are matters which could not easily have been foreseen until 
the bridge was dismantled, and which could not have been antici 
pated from the outward appearance of the work. The bridge 
trustees have very properly instructed the engineers to prepare an 
estimate of the work required to have the defects remedied in a 
thorough manner. 

Meetings of the harbour trustees and town council of Dundee 
have recently been held to considerthe effect of certain alteratiuns 
proposed to be made on the Tay Bridge. According to the plans 
lodged with the sheriff, the North British directors propose to 
reduce the height of the bridge at the centre arch from 110ft. to 
80ft. This, it is supposed, will reduce the expense of the bridge 
by about £50,000. One result of the proposed alteration is, that 
instead of carrying the bridge over the Esplanade at a height of 
18ft., it will be reduced to a level crossing. In consequence of 
this, the harbour trustees instructed their consulting and resident 
engineers to report as to the effect of the lowering of the arches 
on the navigation of the river. On Monday the report was sub- 
mitted. In it the engineers state that the spans generally are 
reduced in width and increased in number, particularly towards 
the north shore of the river, where, instead of nineteen spans, 
each 120ft. wide, there are twenty-seven spans 66ft. wide, 
and nineteen spans 29ft. wide. Thus in less than half a mile 
from the north shore, the spans and piers are about two and a-half 
times as numerous as they are represented to be in the parlia- 
mentary plans. The height, upon the same length, above the 
water level has been reduced from 51ft. and 18ft. to 34ft. and 1ft. 
maximum and minimum heights respectively, being thus 17ft. 
lower than the heights shown in the parliamentary plans. The 
large spans, 200ft. wide, in the centre channel way of the river, are 
reduced in number from eighteen to twelve, and in height from 
100ft. to 80ft. On the other hand, while the spans on the north 
shore are reduced in width and the number of piers increased, the 
dimensions of the piers are much less, owing to the adoption of 
slender iron columns in place of brick or stone piers. In conse- 
quence of this, the water space the columns of the piers occupy 
in proportion to the openings is in the small spans relatively only 
two-thirds as much as in the large spans, so that the small spans pre- 
sent absolutely much less obstruction to the fiow of the river than the 
large spans, and are therefore, in this respect, to be preferred. As to 
the question of height, the engineers are pe po No that, as the bridge 
wouid afford a clear head way of 10ft. from high-water ordinary spring 
tides above the line of the Esplanade wall, and 34ft. of minimum 
height available to about one-third of a mile off the north shore, 
there is sufficient for the navigation of the river in that direction. 
They, therefore, agree in the opinion that the alterations proposed 
will not injuriously affect the interests of the harbour. Such is 
the report of the engineers; but it seems to your correspondent 
that such extensive alterations as the lowering of the height of the 
bridge to the extent of 30ft., and the reduction of wide arches 
from eighteen totwelve will very much dwarf the proposed structure, 
and render this noble and thriving river and splendid harbour open 
only to vessels of limited tonnage. The Perth and Dundee people 
should not shut their eyes to such an important alteration, nor 
allow the future prosperity of their ports to be jeopardised for the 
sake of any immediate money bonusthey may be tempted with. Once 
allow the bridge to be thrown across their river, and any remedy 
is beyond all hope. Such a concession to the railway company 
would be nothing short of selling their birthright and that of their 
posterity for a pecuniary solatium. Let them look well to what 
they are about. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ‘CHANGE IN BirnMinGHAM AND WOLVERHAMPTON: The 
business done—EFFECT OF THE WAR UPON THE SOUTH STAFFORD- 
SHIRE IRON TRADE: The increases in the bank rate of discount : 
The shipping trade: Countermands of orders— THE HOME 
MARKET: Result of the secret treaty—THE FUTURE INFLUENCE OF 
THE WAR—PRICES : Finished and pig iron—CONTINUED AGITA- 
TION OF IRONWORKERS FOR MORE WAGES: The movement be- 
lieved to be only partial—Harpware: The effect of the war: Its 
result upon the gun trade: The japanners and tin-plate workers : 
Lockmakers : Safe manufacturers: Corrugated iron trade and 
other branches—A SCIENCE COLLEGE FOR BiRMInGHAM: Ex- 
pected second munificent gift by Mr. Josiah Mason—THE 1s- 
FLUENCE OF THE WAR UPON THE METAL MARKET: Scotch pigs, 
copper, lead, and tin, 

On ’Change here to-day, and in Wolverhampton yesterday, there 

was, to use a trade expression, “‘ nothing done.” Ironmasters 

occupy the whole time in discussing the mt and the future 
effect of the war upon the South Staffordshire iron trade. 

Up to the present time this district has not been influenced to 
a very great degree. Here, as in other of the country, the 
war is, as yet, mostly felt in the general shaking of confidence, 
with the consequent feeling of insecurity, and reluctance of all 
persons to do business. 

As part of this must be mentioned the advances in the bank 
rate of discount. These are felt here as keenly ag in, perhaps, 
any other part of the kingdom. In South Staffordshire much is 
done by and a disturbance of the relation in which an iron- 
master stands with his banker often leads to serious results. A 
rise in the discount rate is always considered a misfortune, 
but it is looked upon as especially so just now, when pigs are 
very high, and when ironmasters are ing their men full list 
wages, at the same time that they are o to take prices very 
much below list if they are to get orders. 

Tronmasters who do a shipping trade are hampered greatly, and 
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are perhaps the worst off as regards the war. German ports are 
blockaded ; shipping generally is impeded, and profits reduced by 
the war risk rates demanded by the underwriters. 

Although the Germans make a great deal of iron, they have 
been good customers of this country. They take best bars, sheets, 
boiler plates, many of the light descriptions—indeed, a selection 
including nearly all the classes of iron manufactured. Counter- 
mands of orders are arriving daily. One leading firm whose works 
are near Stourbridge had just made the necessary preparations for 
the execution of a rather large contract for plates, when, a few 
days ago, came a communication announcing that for the present 
the order must not be gone on with. e proprietors of the 
works will of course sustain considerable loss, for it is almost im- 
possible to obtain such an order as will exactly replace the one 
just countermanded. 

France is stopping her demands for pigs and a miscellaneous 
assortment of finished iron; and other continental nations will 
no* purchase because of the feeling of insecurity which is every- 
where prevalent. 

In the home market very few new orders are being given out. 
The meetings on Change are extremely bare of actual transactions, 
and have become more so since the publication of the secret 
treaty, this being considered to increase the probability that 
England will ultimately take part in the hostilities. 

The withdrawal of orders has yet had hardly time to make a 
great diminution in the number of days during which the mills and 
forges are kept on. Four days a week is the average, but not much 
more than three have been done this week because of the great 
heat of the weather, and the circumstance that several ‘‘ wakes,” 
or local holidays, are just occurring. 

Such is the present effect of the war upon the iron trade and the 
general condition of the district. The future influence upon iron 
which will be exercised by the disturbance of the peace of Europe 
is much di The opinion which I recorded last week that 
the war would probably for a time cripple the efforts 
of some of our competitors, and send to this country 
orders which they have been able to get, is now held by many 
ironmasters; but their less sanguine brethren still question the 
probability of the existence of a demand for such iron, when the 
security essential to commerce has been so much shaken. The 
Economist remarks ;-‘* All the most effective and most dangerous 
competitors of England in the markets of the world are for the 
time obliged to diminish, if not to suspend, their operations. We 
can hardly conceive that any considerable fraction of the popula- 
tion of Manchester or Bradford should be summoned to a field of 
battle, yet such is now the case with all the greatest seats of con- 
tinental manufacture We shall now once more have an indispu- 
tab'e pre-eminence in many trades, such as we have not had for 
years; and such as it was not likely we should again see.” 

Prices of finished iron are not altered, but in many instances 
contracts which a week or two ago were rejected would have 
been taken if the war could have been foreseen. 

The price of hematite pigs has not undergone any change. The 
quotation to-day was, for grey forge, £4. Staffordshire mine pigs 
could be obtained at from about £3 7s. 6d. to £3 15s. 6d. 

The ironworkers continue to agitate for an increase in wages. 
On Saturday they held a third meeting at Dudley. Their chair- 
man, chosen from among themselves, reminded them that since 
the agitation was commenced the war had changed the whole 
aspect of commerce ; and he wisely suggested that therefore they 
might think it advisable either to defer the matter for a time, or 
to ask for an advance of 6d, instead of 1s. per ton. He thought 
that a board of arbitration for the settlement of such disputes 
wou'd be of much use in the district. There were not many 
works represented, and one delegate said that the men at the 
works where he was engaged thought, as war had broken out, the 
agi'ation should be deferred. Most of the others present asked 
for the usual ls. per ton upon puddling, and for this they deter- 
mined to memorialise the masters. 

I think that the movement is not general. It is a significant 
fact that at the meeting just mentioned only two works in the 
Bilston and none in the Wolverhampton district were represented. 

It is hoped that as prices are very low, and as the breaking out 
of war has entirely changed the aspect of commerce, the men will 
see that the agitation is altogether inopportune. 

Since my last the hardware trades of Birmingham and South 
Staffordshire have been unfavourably influenced by the breaking 
up of peace to a perhaps greater extent than the iron trade. 
Germany has been a good customer ; but her orders are being daily 
countermanded, or rather suspended. The duty imposed upon 
British hardware at the French ports is almost prohibitory ; so 
that the withdrawal of the extremely little work in hand for that 
country will not be felt. Other continental nations, however, 
having become unsettled by the deep-seated feeling of insecurity 
which is eg ey put off purchases. 

There has been no diminution in the engineering and general 
railway work in hand for Russia ; but in some few instances mer- 
chants hesitate to give out new contracts and to send away com- 
pleted orders until they have received further instructions. 

The colonies are, and have been for some time, rather poor 
customers; and if they continue so until the end of the year, will 
not take, we fear, the £6 of British manufactures per head of the 
population which we like to boast that in some years they have 
purchased, 

It is not now quite so clear that the gun trade will be affected 
by the war only to a smallextent. Nations not yet involved in the 
coming strugyle are preparing for contingencies. Birmingham will 
no doubt be asked to supply their wants ; and it is anticipated that 
notwithstanding the declaration of neutrality we shall sell instru- 
ments of war to both France and Prussia. 

Japauners and tin-plate makers are quietly occupied; but a 
description of this and several of the following branches must be 
read in the light of the fact that countermands of orders are con- 
stantly arriving. The temporary activity— in trade vernacular, a 
‘* spurt” —which was experienced by the japanners afew weeks ago 
has not been maintained, and the factories are engaged upon a 
quiet business. At the leading houses the operatives are working 
full time, but the majority of the manufacturers cannot, without 
difficulty, keep their workmen on during the whole week. Few 
firuis, however, put their men upon short time, preferring to stock 
any surplus which average employment may produce. The coal 
vase season has just commenced. Vases distinguished by great 
— skill and high-class art decoration are in fair de- 
mand, 

For goods of a lower quality, however, orders don’t arrive freely. 
There is no doubt that many ironmongers are holding stocks of 
last season’s receipts ; and the consequent caution in purchasi 
fresh goods will be increased by the breaking out of the war, for 
the ironmonger will anticipate that if the trade of this country is 
seriously interfered with ~ wn will be a lessened use of hardwares 
generally. The somewhat large demand now experienced for 

oods ornamented in the medieval style has led Messrs. Jone 

ros., and Co., of Ablow-street, to bring out acoal vase decora’ 
with medieval brass work. The ornamentation and the shape 
are both new, and will no doubt sell well. The same firm are just 
introducing a new and tasteful kind of art decoration for the front 
of coal vases. In embossed cen'res are silver enrichments 
formed of flowers. There is the fuschia, the rose, shamrock, and 
thistle, and the acorn. 

The depressed condition of the building trade is being felt by 
the lock manufacturers, who report that they have no morethan a 
quiet demand. Very few large orders are in the hands of the 
leading makers, who alone can keep their works on steadily during 
the whole week. Many others are obliged to give their men one 





and two days a week holiday. It is feared that shorter time than 
this will soon have to be made, for countermands are arriving 
daily. The common qualities are the worst off. Best locks are 
upon the whole steady, and bolts and latches are in tolerable 
request. Currycombs are in better demand. 

Makers of corrugated iron have more orders than they had 





some months ago,'but the warhasled to afalling off indemand. One | 
manufacturer received, about a fortnight ago, a large number of 

inquiries. These, however, have not to orders, and the ex- 

—— is believed to be that commerce generally has been 

checked. 

Safe manufacturers are doing an average trade, considering the 
season of the year, 

Edge tools are leaving the district in fair quantities, and the 
increasing cultivation of land in America leaves no room to doubt 
that the demand will continue and become greater. 

The galvanisers are doing no great things, but are not complain- 


ing loudly. 
“Out a are steady, whilst the forge descriptions are about the 
same as last reported. 

Nuts and screw bolts are in pretty good sale. Railway fasten- , 
ings of all kinds are brisk ; but as the war may impede the con- 
struction of railways abroad, how long it will remain so it is im- 
possible to say. 

The Wednesbury tube makers are steadily occupied. 

Anchors are not selling briskly, and chains are quiet. 

Last week I announced that Birmingham was making vigorous | 
efforts to establish an art museum, and now it is stated that 
the means by which science is taught there are to be greatly ex- 
tended by Mr. Josiah Mason, the penmaker, and the gentleman 
who, with princely munificence, founded the Erdington Orphan 
Asylum, at a cost of A local paper says: We under- 
stand that Mr. Mason has nowin contemplation another public work, 
if not of greater magnitude, yet certainly of even greater import 
ance to the town. ‘This is a project for establishing a college and 
schools for scientific and technical instruction, open to all classes, 
from the humblest upwards, and, if the hopes of the founder 
should be realised, capable of being made one of the most nobleinsti- 
tutions in the kingdom ss yet the plan is only broadly formed, 
and some time must elapse before it can be carried into effect; but 
we are glad to learn that a beginning has been made, and that for 
the purpose Mr. Mason has agreed to buy a large block of land in 
Edmund-street, exactly facing Ratcliffe-place, between the Town 
Hall and. the Institute, and reaching back to Charles-street. The 
purchase money, we believe, is more than £20,000, a magnificent 
earnest of the ultimate scheme which Mr. Mason has in contempla- 
tion. Itaffords us sincere pleasure to make this announcement, 
and to add that we are sure the public generally will unite with 
us in thankfully appreciating the benevolence of a citizen who 
consecrates his wealth to such noble and enlightened purposes, 

The metal market, always sensitive, has been influenced by the 
war to a considerable extent. 

Upon the declaration of war Scotch pigs suddenly fell to 5ls., 
and there seems no probability of a very marked recovery whilst 
hostilities continue. Swedish bars went down from £9 12s, 6d. to 
£9 7s. 6d., whilst Indian assortment sold at from £9 to £9 5s. 

The price of copper is lowering every day. The last quotations 
to heal were for Chili bars £65, and there is no guarantee that 
the price will not go down still further. Australian copper is 
also lower. £69 and £70 is about the price for which Wallaroo 
could be sold, whilst £72 is asked for it. For tough and best £70 
and £71 have been taken for second-hand lots. All quotations, 
however, are nominal. Prices now depend upon the action of the 
holders ; and when the actual position of things is realised, and we 
see what will be wanted during the war, tere may possibly be 
some little reaction. Ore has gone down to 3s. per unit. Con- 
siderable sales of any kind of copper are effected only at a great 
reduction in price. 

As the German supplies of lead will fall off, English and Spanish 
are expected to be in great demand. The very first effect which 
the breaking up of peace had upon the metal market was to 
gradually send up the price of this metal ; and now it is rising 
daily. It would be difficult, and perhaps dangerous, togive a quota- 
tion, for the prices are very numerous, and some of them are un- 
reasonable. Sellers are not amxious to do business, and ask a very 
great advance in price upon orders for forward delivery. Manu- 
factured is also ascending. 

Prices of tin have gone down rapidly. Last week English fell 
about £3 or £4, and in a few days afterwards a further £4 or £5. 
Even after this reduction buyers keep away, preferring to watch 
the market for a short time. Banca and straits also are con- 
siderably lower. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


MANCHESTER STEAM USERS’ ASSOCIATION: Meeting of the Execu- 
tive Committee on Tuesday—NorTH-EASTERN RatLway : Borough- 
bridge and Kuaresbro’ Line—FuRNACES IN CLEVELAND—LIVER- 
POOL AND THE WAR—THE IRONCLAD SHIP SWIFTSURE—CASTLE- 
FORD WATERWORKS —BRADFORD NEW TOWN HaLL—HOLYHEAD 
Harpour— Mipianp Rattway: Settle and Carlisle Line— 

_ SHEFFIELD WaGon ComPAnY—SANITARY STATE OF RETFORD— 
NaTIoNAL BorterR InsurRANCE Company (LIMITED)— WEAVING 
SHEDS AT BLACKBURN—TYNESIDE INDUSTRY - STATEOF TRADE AT 
SHEFFIELD—THE BONNIE KatTE (s8.)—TRAFFIC ON THE NoRTH- 
EasTERN RaILway. 

THE ordinary monthly meeting of the executive committee of the 
Manchester Steam Cease Association was held on Tuesday at 
Manchester, Sir W. Fairbairn in the chair. The report of Mr. L. 
E. Fletcher, the chief engineer of the Association, stated that 
during the past three months 485 visits of inspection had been made, 
and that 1106 boilers had been examined—668 externally, 23 in- 
ternally, thirteen in the flues, and 402 entirely—while in addition 
eleven boilers had been tested by hydraulic pressure. Five of 
these hydraulic tests were ordinary ones, simply to ascertain the 
sufficiency of boilers already in work, while in the other six cases 
the boilers were new ones, and were tested by hydraulic pressure 
as well as specially examined, both as re their construction 
and complement of fittings before leaving the maker’s yard. In 
the 1106 boilers examined 207 defects were discovered, fourteen 
of them being dangerous. 

There are now 109 furnaces in blast in the Cleveland district. 
New furnaces are being built by Messrs. Bolckow, Vaughan, and 
Co., Messrs. Swan, Coates, and Co., Messrs, Cochrane and Co., 
Messrs, Gilkes, Wilson, Pease, and Co., the Norton Iron Company, 
the Weardale Iron Company (Limited), the Consett Iron Com- 
pany, Messrs. Gjers, Mills, and Co., and the Lackenby Iron 
Company. , 

The war appears likely to throw more American trade into 
Liverpool concerns by the withdrawal of some of the German 
Atlantic steamers. y the National Steamship Company has 
— it advan - - ~~ running : line of a 

tween Live an vre for the purpose of carrying to an 

from the Continent goods intended to cross the Atlantic. , 

The ironclad ship Swiftsure, recently launched by Messrs. 
Palmer and Co. (Limited), Jarrow, is being fitted out with all 
expedition in the Tyne Dock. Extra men have been put on to 
secure this — 

Castleford Waterworks are ap aye | rapidly. The reservoir 
situated upon the summit of the Red Hill is nearly completed, and 





the whole of the mains have been laid. 

Messrs. J. Ives and Sons, the contractors for the erection of the 
new Townhall at Bradford, have commenced the pre tory 
works. The foundation stone of the new building will be Seemaliy 
laid on Wednesday, August 10. 

The Lords of the Admiralty have decided to make some impor- 
tant improvements at the entrance to Holyhead Harbour. i 
thick ay fog horn, constructed on the American principle, wi 
be sounded on the end of the breakwater at Holyhead to guide the 
mail packets into harbour. The sound will be nearly continuous, 
and will be stronger and shriller than the sound of horns used in 
— at sea; it will cease when the steamers have passed safely 


The Sheffield Wagon Company have declared a dividend at the 
rate of 8 per cent. per annum. 

On Tuesday Mr. Arnold Taylor held an official inquiry into the 
sanitary state of Retford. A number of witnesses were called, and 
proved the bad state of sanitary affairs in the town, arising from 

pools never emptied, open sewers, and surface street drains. 

The sixth annual meeting of the National Boiler Insurance 
Company (Limited) was held on Tuesday at Manchester, Mr. C. 
Thompson inthe chair. A dividend at the rate of 10 per cent. 
annum was declared upon the paid-up capital, and a considerable 
balance was carried to the credit of the reserve fund. 

A correspondence with respect to the infusion of steam into 
weaving sheds at Blackburn, a practice most detrimental to the 
health of the operatives, and said to be carried on for the purpose 
of enabling manufacturers to use more size in the production of 
cloth, has been forwarded to the medical department of the Privy 
Council. Mr. Whalley, — Weavers’ secretary for Black- 
burn, asks that if it is not beyond the power of the council, the 
use of piping with a series of o; jets used for the purpose of 
steaming muy be prohibited. Medical Department of the 
Privy Council has promised that the matter shall have its 
attention. i 

New steamers are being rapidly fitted out on the Tyne, and it 
is expected that considerable activity will prevail in this ig ad 
ment of Jocal industry for some time to come. It is feared, how- 
ever, that the chemical trade will be affected by the continental 
war. 

The declaration of war between France and Prussia is stated to 
be exercising an injurious effect upon Sheffield industry. Houses 
which had large orders on their books for steel for Prussia have 
been instructed not to proceed with them. Large orders from 
the continental states for railway material have also been 
countermanded. There are still, however, plenty of orders in 
hand from English, colonial, and American railway companies. 
Orders for files from the Continent have been countermanded. 
= ane for edge tools and agricultural implements has also 

allen of. 

Messrs. Oswald and Co., of Sunderland, have launched a screw 
steamer, named the Bonnie Kate, for Mr. W. Thompson, coal 
merchant, of Hull. She is a finely modelled vessel, and will carry 
about 1100 tons. 
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1870. 1869. 
Correr—British—cakeandtile; £56da £84) £8d.. £6.4. 
Per tON .ececccccccerece| 10 O O.. 7010 0/ 74 0 0.. 76 0 O 
Best selected ..sccscccceeee| 71 O 9,. 7110 0) 76 0 O.. 00 
Bheet .ccccccccccccccccese| 75 O Use 77 0 0) 79 0 0.. 81 0 O 
Bottoms ....e+e 80 0 0} 82 0 83 0 0 
Australian, 0 0|76 0 v.. 78 0 0 
Spanish Cake .... 0 0|72 00.000 
Chili Bars..... 0 0| 6810 0.. 69 0 0 
Do. refined ingo 0 0| 73 0 0.. 7410 0 
Ye.itow Meta, 0 7; 0 0 6 O 07 
Iron, pig in Sco’ oe 211 8 cash 
Bar, Welch, in Landen... 6; 612 6.. 615 0 
ali 00};600. 650 
- 800/760. 77 6 
Rail, in Wales......0...ce0e| 615 0.. 7 5 0] 6 2 6. 65 0 
Sheets, singlein London ..} 910 0..10 5 0} 95 0.. 000 
Hoops, first quality ........) 810 0. 95 0| 850.87 6 
Nailrods ..cccccccccccccces| 210 0.. 00; 75 0. 7128 6 
we coosecoccoccocccccs| 9S O.. 0 6 0] 89 5 00 WS O 
Leap, Pig, Foreign, per 1815 0..19 5 0/1810 6. 000 
B.. 20 5 0...2015 0/20 7 6.. 2010 0 
Other brands . 1 5 0.. 0 0};19 0 0.19 5 0 
Sheet, milled 2010 0.. 0 0 0/20 U0 0.. 20 2 6 
Shot, patent... 21 0 9.. 2110 0| 22 5 0.. 2210 0 
or minium 1915 0.. 2010 0} 20 5 0. 2010 0 
White, dry ...cccccccccceee| 30 UV 0. 0 0 0) 26 0 0.. 28 0 0 
ground in Oil .eseseseceee| 0 0 01. 0 0 0} 26 0 0.. 29 0 0 
Litharge, W.B. ..+ scccccee| 9 0 OO O 0 0124 00. 00 0 
QUICKSILVER, per bot. ....000.| 717 0.. 0 0 0) 617 0.. 618 0 
Spe.rer, Silesian, por ton ....| 19 12 6.. 20 0 0} 20 # 0.. 2017 6 
English V&S..cccccccccee-| 20 0 O.. 0 0 OF 20025 0.. 0 OU 
i 0.. 24 0 0/2510 0. 0 0 0 
STEEL, Swedish it 0. 000/000. 000 
. 15 0 0.. 0 0 03/15 0 0.. 000 
640.. 6 5 0|] 615 0. 000 
620... 6 4 0) 612 0. 000 
612 0.. 0 0 0} 6 6 0.. 610 9 
m 6l0 0.. 0 0 0} 6 10. 6296 
svepenssessdseccse-c1 Se Ge 6 OO] 6 SGA 8 4 6 
Refined, in blocks........] 613 0.. 0 0 0} 610 0.. 611 0 
TrvpaTes, per bx of 225 sheets 
BO COD ecccccccceceseseccoe| 2 8 Os 31 5 OF 13 6. 31 46 
190... 111 0} 1 8 0. 110 6 
18 6. 110 0} 1 8 0. lll O 
114 6.116 0} 114 0. 117 0 
-| 017 0.. 019 9} 018 3. 018 6 
015 3.. 016 9} Cl4 8. 015 6 
37 0 0.. 3710 0) 39 0 0..40 0 @ 
340 0... 35 O 0/31 0 O.. 32 0 @ 
8 0 0.. 86 0 0/90 0 0...00 06 
8710 0.. 388 0 0) 38 0 0.. 0 0 
3610 0.. 37 0 0) 37 0 0.. 0 O 
8 00.. 0 0 0)36 00. 006 
E.l. Fish ....ccccccccsccee| 82 0 0.. 83 0 0) 32 0 0. 0 0 0 
Olive, Gallipoli .....eees00., 60 0 0.. 6 0 0/53 0 0.. 0 0 0 
Es) ish cccocccccccccceccs | SO 0 Gee 0 O 0} 6110 © 5310 @ 
Palm  .ccoccccccccccceccee| 39910 0.6. 0 0 0/4110 0.. 0 0 0 
i 3100.00 0;/31 50.000 
4410 0.. 0 0 0) 40 0 0.. 4010 0 
4210 0.. 0 0 0| 38 O 0.. 3810 0 
47 0 0..48 0 0/42 0 0.. 000 
. 45luv 0.. 0 0 0/3810 0.. 000 
Lard .eccccees «| 70 0 0. 0 0 0/70 0 0..72 0 0 
Tallow crrcceccceccccccccseces| 30 0 One 0 0 0/85 0 0. 0 0 O 
PRICES CURRENT OF TIMBER. 
1870. 1869. , 1870. 1869. 
Per load £62£6| £8 £ 6 Per load— 202242648626 
Teak ....ceseeee00018 0438 0 | 10 101i 10) Yel per reduced C. 
bec, redpine .. 315 415| 315 41 In quillty 16 0-7 © 18.10 1910 
yellow pine .. 4 0 415) 8 5 410 do. .. 12 01210 18 01810 
St. John’s N.B.. yel 0 0 0 O| 0 0 O O| Archangel, yellow.. -1 01% 0 10 10 13 10 
Q oak, white.. 515 6 5| 510 6 O 012 0 Ww 15 1310 
bh... 315 5 O| 4 5 417|| Finland .......... 7 0 8 0 610 7.0 
455 5| 45 510| Memel........... 70% 0) O08 0 Wo 
-0 0 © 0} © O O Oj] Gothenburg, yelL .. 9 010 0| 8 0 915 
4560) 40 510 hie 8 ¥ 9 0} 710 810 
-2 5 4 5] 210 4 0|| Gefe, yellow 10 01110) 9 0.010 
. 210 §15| 210 3 10)| Soderhamn........ 8 0 910) 81010 0 
.317 3 3) 2315 8 0|| Christians, po 
2 0 213] 3 3 210!| 120i by by 9} 20 6 12 10) 10 10 19 18 
310 3 3| a10 $0 plank, cnt, 
0000] 0 00 O|| perdudin..} °° 9% 9006 
Lath: 315 510| 5 0 6 0|| Staves. per standard M. 
St 510 610/710 8 0 Pipe se .0es 67100 070000 
Deals, per O. 280. by 38 Sin, «eee | puncheon.. 18 019 0 181019 0 
Quebec, wht, spruce | Baltic, crown - 
Sadonn.whisprace 191016 0/18 015 0|| Pipe ........ 12% 9 15001000. 1800 











THe BeEvcran [non TRADE.—(From our Covent te 
Belgian iron trade is beginning to be overcast. e continental 
war necessarily excites a certain uneasiness. Heppily, however, 
orders which have been for some time on hand assure employ- 
ment to the works for several months to come. 


: of 1600 tons bu 
Armstrong guns in a cen’ ttery, 
vith Gin. and 4in. plates 
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THE ROYAL AGRIOULTURAL SOCIETY'S SHOW AT 
OXFORD. 

WHEN we state that there were no less than 406 stands at 
the Oxford Show, containing no fewer that 7851 exhibited arti- 
cles, our readers will be disposed, we think, to admit that it is 
utterly out of our power to avoid passing over in silence much 
that was noteworthy and meritorious. Even though any con- 
siderable amount of space were available to the journalist, it is 
still evident that no staff of reasonable force could possibly find 
time during the days the show lasted to note one-half of the 
exhibits, It remains for us to transfer to these pages the remaining 
contents of somewhat. bulky note-books. If some of our friends 
are passed over in silence it must not be assumed that this 
silence is due to want of novelty or other attractions in the 
exhibits, but simply to the fact that both time and space are 
lacking for their proper notice. 

We have already spoken so fully of the exhibited engines that 
we can add but little here. In general character there was a de- 
cided improvement apparent, and we were pleased to find that 
most exhibitors recognised the value of the water heater. 
Among the best commercial engines in the yard were those ex- 
hibited by Messrs. Barrows and Stewart. These engines have a 
single flat guide slotted down the middle—a very good arrange- 
ment. The feed pump is bolted on the side of the cylinder, 
and driven direct from the crosshead, by which an eccentric is 
saved. The engines are well finished, and creditable to the 
makers. Messrs. Cambridge, of St. Philip’s Ironworks, Bristol, 
showed a 5-horse and an 8-horse portable, well made, and fitted 
with a heater of somewhat novel construction, consisting of a flat 
cast iron pipe located in the smoke-box. Through this casting 
the feed is forced. The casting runs right round the inside of 
the smoke-box, and is traversed all the way by the exhaust pipe, 
somewhat as in the annexed diagram, which illustrates the gene- 
ral arrangements sufficiently well. A is the casting placed inside 
smoke box, surrounding the tubes; B, exhaust steam pipe, 
carried round inside tank, steam afterwards escaping up the 
chimney in the usual way ; C, a chamber, where the condensed 
steam water is stopped, and returned through the pipe D into 
feed tub at the point F ; G isthe pump on the side of chimney 
stand, forcing water through pipe H into tank at point I, and 
which is afterwards sent through pipe J into boiler at K, or back 
intw feed tub at L, the pump always working M on the tubes. 
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CAMBRIDGE’S FEED WATER HEATER. 


Messrs. Ruston and Proctor had a very fine show of engines 
and thrashing machines, presenting nothing, however, specially 
new, except, perhaps, a very effectual jam block for engines and 
thrashing machines, which consists of two brake segments forced 
against the wheel rims by a right and left-handed screw ; one of 
those traction or jam blocks is of course used at each side of 
the engine or thrashing machine. 

Of Messrs, Marshall’s exhibits we have already spoken pretty 
freely. It only remains to add that they had a fine display of 
engines and ing machines. 

Messrs. Nalder and Nalder exhibited two very well-made 
engines and thrashing machines, and also a novel malt screen, 


which appears to many excellent features. 

Messrs. tea 2 Bedford, exhibited several sets of their 
well-known ploughing tackle, so well known and so often 
described in these pages that they at i require no more 
particular notice. A powerful engine shown by the firm was 
fitted with one of Messrs. Hayward, Tyler, and Company’s 
universal pumps, conveniently fixed at the back of the tender. 
The mention of this pump leads us directly to the steam pump- 
ing machinery shown in the yard, We havealready noticed that 
shown by two firms—Messrs. J. and H. Gwynne, and Messrs. 
Tangye. Messrs. Hayward, Tyler, and Co., showed, among other 
things, a portable steam irrigating pump and fire engine, invented 
by Messrs. Cope and Maxwell, which we illustrate in the 
annexed engraving. It will throw 7000 gallons per hour, and 
was worked in our presence at a speed of from twenty to two 
hundred and sixty double strokes per minute. After much 
trouble and many experiments, Messrs. Hayward, Tyler, and Co., 
have mse in senpenn i ye = which, even at — —_— 
ordinary 8) we have named,wo; in perfect silence, and with- 
out jar or shock. The firm also exhibited several of their “uni- 
versal” boiler feeders, one of which we illustrate. The general 
construction of these pumps has already been explained in these 
pages. They have only two moving parts besides the pump 

ives, and are very effective and moderate in pri 

Close by this stand Messrs. Yarrow and Hedley, of the Isle of 
Dogs, exhibited a handsome steam launch with engines and 
er complete. These steam launches are very compactly 








fitted, and have earned by hard service the popularity which | driven by a powerful 
they enjoy. 

Messrs. Williamson Brothers, of Kendal, exhibited vortex 
turbines and centrifugal pumps, presenting nothing for notice 
particularly new, but fully maintaining the well-earned reputa- 
firm by excellence of design, workmanship, and 


tion of the 
material. 
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The wood-working machinery constituted a very important 
feature in the yard. First in our note-book comes the stand 
of Messrs. Allan Ransome and Company, of Chelsea. We have 
illustrated and described in another place the most remarkable 
machine we discovered in this stand, but there were other 
machines present hardly less worthy of notice; for example, a 
log frame which deserves attention. This frame is intended 
expressly to suit builders who require to saw both timber and 
deals, but who have not sufficient work to make it worth their 
while to have separate machines for each purpose. Although 
quite as strong as ordinary log frames of the same capacity, and 
capable of turning out quite as much work, yet by a careful con- 
sideration of their construction these frames are made at a very 
great reduction upon tbe prices of ordinary log frames; and 





HAYWARD, TYLER, AND CO.’S BOILER FEEDER. 


when the cost of foundations required for the ordinary frames 
is taken into account, the total cost of the portable frames fixed 
for work will be found to be not much more than one-half 
that of an ordi frame of the same capacity. The 
whole of the working parts are attached to a strong 
cast iron bed plate, which is fixed on the floor 
level; and the costly excavations and foundations re- 
quired for an i frame are thus dispensed with. 
The swing-frame, crank-shaft, and connecting rods are of 
wrought iron, and the timber carriages which carry the ends 
of the logs are fitted with adjustable screw grips, and have 
a lateral motion to enable them to follow the curve of a crooked 
log. The feed motion is continuous, and the Jogs follow one 
after another through the frame without any stoppage, the front 
end of one log following the back end of the previous one with- 
out the slightest interval. The rate of advance of the log can 
be regulated at will, and ranges from Ift. to 3ft. a minute, 
according to the nature of the wood being sawn, and the number 
of the saws being used. From its great simplicity, and the 
readiness with which it can be removed and refixed, we fancy 
that such a frame is well suited for sawing in the forest, where 
it could be driven direct from a portable engine, without the 
necessity for any shafting. The machine is capable of sawing six 
20ft. fir or pine logs with twelve cuts each in an hour, or twenty 
12ft. deals with four cuts in each in the same time. We shall 
not attempt to say more of Messrs. A. Ransome’s other 
exhibits, than that they were thoroughly well-made and 
did their work to admiration. It was nota little interesting tu 
find that most of the hands in the stand and many of the mechan- 
ics were engaged on the manufacture of about 200 doors for the 
new building of Glasgow University, supplied to the order of Mr. 


Thompson, contractor, of Peterboro’, The machinery was 


| a large and attractive stand full of hi , 
| by a 10-horse vertical engine and boiler, of good design and ex- 
| cellent workmanship. Among the most noteworthy of their 


STEAM IRRIGATING PUMP BY MESSRS. HAYWARD, TYLER, AND CO. 








portable engine by Messrs. Ransomes, 

Sims, and Head, of Ipswich. 
Messrs. T. Robinson and Sons, of Rochdale, are well known 
for the excellence of their wood-working machinery. ag had 
in ti ven 








exhibits we may mention, the Armstrong dovetailing machine, 
already illustrated and fully described in our columns; a very 
fine spoke turning lathe, which excited no small admiration 
among those who had never seen a spoke lathe at work before, 
and also among the few who knew all about the matter a wood 
planing machine, and an excellent geaeral juiner. 

Messrs. Powis, James, and Co., of York-road, Lambeth, were 
large exhibitors ; at their stand we found an improved moulding 
and planing machine, doing four sides at once, a thoroughly well 
got up and substantial machine ; an improved endless band-saw, 
and a set of very ingenious and well-constructed wheel-making 
machines, which shape the felloes, tang the spokes, and bore the 
felloes and shape the spokes. 


Messrs, Charles Powis and Co., of Milwall, exhibited, among 
other machine, two which are almost quite new—one, an im- 
proved trying-up machine, made expressly for dealing with 
warped or twisted pieces, which leave the cutters ready for glue- 
ing up, and the other a general joiner. 

We are somewhat surprised to find that Messrs. Worssam, of 


Chelsea, were very small exhibitors, showing in all but half a 
dozen machines, which, however, maintained the character of the 
firm. 

Messrs. Follows and Bate, of Manchester, exhibited several 
novelties in lawn mowers, &c., for the construction of which the 
firm is in high repute, avd a very neat apparatus for holding 
reaping or mowing blades while being sharpened, the construction 
of which will be readily understood from the annexed cut. 


FOLDED UP TO PLACE ON 
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FOLLOWS AND BATE’S KNIFE STAND. 

The Beverley Iron and Wagon Company made as usual an 
excellent exhibition of harvest and other carts, spring vans and 
Whitechapels, with tumbler and watering carts, lorries, hand- 
carts, and wagons in great variety, all of excellent materials, good 
forms, and first-rate workmanship. Their one-horse manual 
delivery reaper is an implement of great merit, as also their self- 
cleaning clod-crusber and roller of toothed cast iron discs placed 
loosely upon an axle, so as to revolve independently of each 
other. The discs always keep an upright position, which is an 
improvement upon the lateral motion so objectionable in some 
other self-cleaning rollers. This tirm and others, including 
Messrs. Woods, Cocksedge, and Warner, showed very well con- 
trived pig troughs. Messrs. Woods and Co. took two prizes for 
horse gears. They had also a good show of miscellaneous im- 
plements, of which the corn-crushers, bean-splitters, and linseed 
mills were conspicuously meritorious. We have no inclination to 
question the righteousness of the judgment of the judges in the 
matter of award for horse gears, but venture to think that it 
would have been more creditable to have tried, at least, the one- 
horse gear towhich they awarded a premium, and that of Messrs. 
Colemanand Morton, which they were ready to pit against it, and 
which we may be excused for asserting is a better arrangement 
than that for which the prize was awarded. The corn screen of 
Messrs. Coleman and Morton is one of the neatest mechanical 
arrangements we saw on the grounds, the fine triangular steel 
bars being opened and closed at pleasure on the parallel rule 
principle. The watering and manure carts of the same firm are 
also very good implements, and their fittings for cultivators 
quite a speciality. Messrs. Picksley, Sims, and Co., were 
great in chaff-cutters, corn crushers, and pulpers. The firm 
wisely adopts a system of numerical reference to the various parts 
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of their machines, which enables possessors of them to make re- 
pairs with the greatest facility. Messrs. Richmond and Chandler 
were also strong in chaff-cutters of whieh they showed about 
twenty varieties ; they showed also some very good corn-crushers 
and rvot washers and cutters. The hay-making machines and 
horse rakes of Mr. Nicholson, of Newark, attracted much attention 
aud excited considerable admiration, which would have been much 
increased, doubtless, had they been seen at work, which we had 
not this year the advantage of doing. Messrs..Amies, Barford, and 
Co., of Peterborough, had sevefal special exhibits; amongst 
others, their steam-cooking appafatus, which can scarcely be 
surpassed in efficiency. Campain’s anchor for steam cultiva- 
tion, which they showed, is also an excellent invention, well 
entitled to the attention it commanded, Their portable corn 
mills, exhibited at work, are also very meritorious. The speciality 
of Mr. Henry Denton, of Wolverhampton, was his chain harrow, 
which may be pronounced the best of its kind. It is easily 
adjusted, light in draught, and can be taken afield without the 
use of a cart. The drills of Mr. James Coultas, of Grantham, 
for various sowings, have deservedly earned a high reputation, 
and include machines for sowifig corn of all kinds, either simply, 
or along with manure ; also liquid manure drills and artificial 
manure broadcast distributors, The small seed and rye grass 
drill is a very well-made and efficient implement.) Mr. I’. P. 
Milford, of Kenn, Exeter, showed a variety of capital carts, 
wagons, and spring vans, for which he took several prizes, 
The timber for bis competing vehicles was, as might have been 
expected, carefully selected. Mr. J. Wovlley, of the Allestree 
Works, Derby, had also a good show of carts and traps, in- 
cluding a very handsomé deg-eart, with the happy label “svld” 
attached. Mr. Ayshford, of Walham-green, Fu.ham, exhibited 
a variety of very elegant sprikg carriages, wagonettes, sociables, 
phaetons, and deg-carts, 

In another department of mechanical engineering is the 
machinery for the treatment of flax, exhibited by Mr. John E. 
Hodgkin, of Liverpool. From this exhibitor, as from all others, 
indeed, with whom we came in contact, we received polite atten- 
tion, and had the several machines put to work for our informa- 
tion. The mechanical arrangements and movements of the 
machines are in some parts very beautiful, and the effect of their 
action is certainly very successful. In the flax-breaking and 
scutching machine the crop is passed through, thorough pound- 
ing of the outer coat is effected. but the most delicate fibre of the 
stalk is allowed to pass through quite uninjured. The reciprocal 
motion, backward and forward, of the roller and the 
mechanical devices by which it obtained, are well worthy of the 
best attention of mechanics and of those interested, in flax culti- 
vation. 

lvassing away from the agricultural implements, there were 
many objects of interest exhibited at the Royal Agricultural aud 
Horticultural shows for the bare enumeration of which we have 
scarcely space left at our disposal. We must group one class of 
these exhibits—the erectious for horticultural purposes. Among 
these were Messrs. Weeks and Co., of Chelsea, who exhibited a 
number of beautiful designs and models of their conservatories 
aud greenhouses, as also of their heating apparatus, a tubular 
system in which rings of tubes incline upwards to the 
top, and are united at top and bottom to connecting channels. 
It is claimed fur these boilers that they are remarkable for 
economy in fuel and labour, and that they are clean and require 
no night stoking. Messrs. Weeks put in very imposing appear- 
ances, both in the Agricultural and Horticultural Societies’ 
shows. So also did Mr. T. S. Messenger, of Loughborough, with his 
patent curvilinear conservatory, hi- triangular boiler,and his pump- 
ing and other apparatus for horticultural and domestic purposes. 
Mr. Cranston, of Parktield, Birmingham, also exhibited, amongst 
other items his market gardener’s greenhouse, combining, 
economically, pits and conservatory, and affording the largest 
extent of glass covering and protection at the smallest cost. 
Messrs. Sanders, Brewer, and Co., late C. Beard. were also ex- 
tensive exhibitors of glass houses, and of glass and slate walls— 
straight and z'gzag—for horticultural purposes. The materials 
employed in these constructions—excepting the slate wails—are 
exclusively glass, iron, and bituminous felt. No putty is em- 
ployed, the edges of the glass being fitted between strips of felt, 
under a half round covering bar, screwed down by hard metal 
nuts. Messrs. Dennis and Co., of Chelmsford, exhibited 
a variety of very good, unpretending, lean-to and other 
glass houses, substantial, serviceable, and moderate in price. 
Amongst their novelties we noticed a section of a patent 
glass orchard, consisting of glass walls 6ft. 6in. high 
placed 4ft. apart, in which peaches, apricots, nec- 
tarines, and other delicious fruits may be grown at small 
cost. Mr. P. J. Perry, of Banbury, introduces a novelty in 
glazing his improved peach-house upon lead laid upon wooden 
bearings. The house he showed was good in ccnstruction and 
moderate in price. The merits of the imperishable hothouses 
of Mr. W. P. Ayres, C.M.R.H.S., consulting landscape gardener 

- and horticultural architect, can scarcely be entered upon in such 
a brief record as this. Mr. Messenger, before referred to, will be 
able to give all particulars to thuse who may desire them. We 
have mentioned one Cranston as an exhibitor; there is another 
worthy of note who has a terminal e to his surname. Cran- 
stone’s paint mill professes to grind up paint skins, whitelead, 
old dry paint, &e., and it does it in excellent style. The felt of 
McLean and Co., of Belfast, seems to hold its own against all 
comers, and the show of the firm—not remarkably exciting—was 
interesting toall coucerned in providing or maintaining cheap water- 
tight rooting, or in the protection of ships’ bottoms. In stable 
fittings and furniture, and, indeed, in many other departments, 
the St. Pancras Iron Company were large exhibitors, the objects 
shown being too numerous to be even indicated. Among 
their novelties were a collection of wrought iron sashes 
in various very elegant patterns, with improved mitre joints. 
The company were, as usual, very strong in their stable 
and harness-room fittings and furniture. Messrs. Musgrave, of 
Belfast, had also an interesting sand, showing their open stalls 
and horse-boxes, cow-stalls, piggeries, dog-kennels, &c., as also 
their very excellent stoves and elegant park gates and railings. 
Mr. W. Parham, of Bath, also showed a variety of excellent 
designs in iron and wire fencing, gates, tree-guards, espaliers, &c. 
Messrs. Barnard and Co., of Norwich, showed a large number of 
very cleverly designed garden and pleasure-ground requirements, 
in sociables, téte-a-téte and other garden chairs, rosaries, croquet 
netting, &c. Follows and Bate, of Manchester, also showed well 
in back delivery lawn-mowing machines and other garden 
requisites. F 

Uf a different character were the wrought and cast iron highly 
artistic exbibits of Mesars. Lucy and Co., of Uxford, embracing 
some fine imitations of medizval work in altar rails, screens, vanes, 
and finials, with dog and basket grates, binges, &c. Of yet 
another character was the back or range boiler of Mr. B. Harlow, 
of Macclesfield, which is said to be efficient, safe, and useful, 
and has the bursting power reduced to a minimum. We made 
sketches of this invention, but cannot at present find space for 
them. The principle is tubular, and the arrangement is such that 
the tubes are free to expand or contract, the vue without involving 





the other. The inventor has shown good abilities in the con- 
struction of his boiler, but he should have better printers to do | 
his prospectus, which refers to “ Hemithite” iron, the “ cavaity,” 
and the “apperture.” We need not only technical but elemen- 
tary education. | 
Mr. John Parker, of Woodstock, Oxford, showed an automaton 
earth closet which is likely to come into extevsive use. It is an | 
important contribution of experimental knowledge, and results, 
towards the settlement of the vexed disposal of sewage question, 
The mechanism of the closet is very simple, and its action is 


simply to scatter a layer of earth in the pan after the closet has | 


been used. Although only recently patented, the invention has 
been in use with perfect success for the last twenty-three years 
at the Rectory House, Woodstock. 





DREDGING OPERATIONS ON THE MISSISSIPPI 

Many of the obstructions to navigation in the Mississippi and 
its tributaries are caused by sandbanks, formed by the deposit of 
alluvial silt, with which most of those rivers abound. ‘The causes 
under which these deposits occur, either at the mouths of tribu- 
taries, at sudden bends of the river, or in places where the channel 
becomes suddenly widened, are too well known to render any more 
special reference to them now. These causes are standard works of 
nature, well understood, and to be met with in all parts of the 
globe ; the means, however, by which such obstructions to naviga- 
tion are removed vary under different circumstances, and at the 
whim of the engineer to whom such works may be entrusted, but 
the principle of most of the machines employed for this purpose is 
that of disturbing the surface of the shoal, and so raising the uppet 
stratum of particles of which it is formed, trusting to the stream 
to carry them away into deep water, where they may be deposited 
without harm. In some cases dredging is resorted to, but the 
labour and expense dependent upon raising the silt or other 
deposit to the surface, depositing it in barges, and then convey- 
ing it away to a spot where it may be thrown out without fear of 
causing further obstruction, are such as to render the adoption of 
that operation advisable only in particular cases. In all silt bear- 
ing rivers shoals may be looked for as a matter of course ; these 
shoals will also generally be found to shift their positions accord- 
ing to circumstances, and this phenomenon will be more particu- 
larly observable when they are subject to freshes, and have a large 
variation of depth, with alternating high and low velocities of 
current. Under these circumstances it would clearly not be ad- 
visable to incur the expense of dredging; for in such streams the 
removal of a bar in one place, or the mere cutting of a channel 
through it, will not unfrequently be followed by the formation of 
another bara little further off. Of this character are the. Missis- 
sippi and its great navigable tributaries ; and the removal of 
shoals in their beds is therefore effected by means of a scraper; 
The machine now used for this purpose is known as Long’s scraper, 
It was invented by Colonel Long, United States engineer, an 
employed by him for deepening the mouths of the Mississippi 
during the years 1860-61. In the accompanying illustration will be 
found all the details of the construction of this machine. In Fig. 1 
A BC is the front, or broadside, view of the frame of the scraper, 
which is composed of two side beams A B and A C, each Gin. by 
12in.; one base beam BC, 94in. by 24in.; two vertical guides F, F, 
each 6in. by 12in.; eight pairs of tie bars G, G, l+in. diameter, 
connecting the side beam with the vertical guide beams ; one guide 
roller K, fixed between the gnides; four iron scrapersD, D, D,D; 
two eye bolts H, H; and one eye bolt R. Fig. 2 is a horizontal 
view of the beam, showing the position of the bolts confining the 
scrapers to the beam. Fig. 3 shows the method of attaching 
the upwright guides to the loose beam. Fig. 4 gives the side 
elevation of the inclined beams A B, A C, of the frame, strengthened 
the outside by Jin. iron straps helow, and 1}in. iron bars above. 
Figs. 5and 6 give the details of the bowsprit, or Loom, of the steamer 
to which the scraper is applied. This boom is fitted with three 
guide rollers M, N, O. The serapers are in this particular instance 
four in number, though five are considered preferable ; they are 
made of gin. boiler iron, and have the dimensions shown in 
Figs. 1, 4, and 7. Mud strikes, as shown in Fig. 4, are some- 
times fixed on, where the soil to be operated on is of a tenacious 
nature, to prevent the seraper being completely filled, and thus 
clogged. The working of the machine is performed as follows :— 
The frame being suspended on the boom which passes between 
the guide posts is kept in position, first, by a pair of friction 
rollers P, P, as shown in Fig. 8 ; on these the upright guide posts 
F, F, of the frame slide as the frame is lifted or lowered, and 
sometimes nearly the whole weight of the machine must rest 
upon them. Secondly, two drag chains attached at one ex- 
tremity to the ring bolts H, and carried along outside the steamer 
below the projecting deek, through a hole in the deck, on to the 
upper side ; here they can be tightened or slackened by a steam 
capstan, according as it may be necessary. Thirdly, by a head 
rope, which, after passing through a treble sheaved block attached 
to the ring bolt K, at the apex of the frame, is reeved through a 
double block fixed to the deek, and is then carried backwards to 
asteam capstan in rear, by means of which the rope can be 
acted upon as required. Fourthly, by a foot chain attached toa 
ring bolt fixed on the under side of the boom, or in the bow of the 
steamer below the lower deck level ; it is then passed round the 
roller K, between the guides of the frame A B C (Fig. 1), and 
brought over the rollers N, M, fixed between the spars of the 
boom ; and, lastly, over a large horizontal guide roller fixed on 
the deck, from which itis conveyed tothe held, and wound round 
a steam drum below. The supports of the frame are, therefore, 
-_ friction rollers, two drag chains, a head rope, and a foot 
chain. 

The steamer Octavia, which is now at work on the Ohio and 
Lower Mississippi, is of the following dimensions: Length 205ft., 
breadth 36ft., and depth of hold 5ft. 10in. When in working trim, 
with a week’s supply of coal on board and water in the boilers, its 
draught is about 26in. The main engines have cylinders 20in. in 
diameter and 10ft. stroke; they are worked by steam of 125 lb. 
pressure. The cylinder of the capstan engine is 9in. diameter, and 
18in. stroke. When the capstan is geared to double purchase, the 
engine performs sixty-one revolutions to one of the capstan. The 
cylinder of the hoisting-drum engine is 6in, diameter, and 12in. 
stroke, thirty-seven: evolutions of the engine producing one revolu- 
tion of the hoisting drum. 

When a shoal is to be operated upon the steamer approaches it 
on the down stream side, and works up against the current. On 
arriving, the head rope of the frame is slacked, and at the same 
time the foot-chain is unwound from the steam drum, and, if 
necessary, the drag chains are also loosened. The frame thenslides 
down on the frict un rollers and soon drops the required distance. 
The paddles are then reversed, and the steamer moves off, stern 
foremost, down the stream, the iron scrapers dragging through 
the shoal and stirring up the mud and sand very completely. 
When deep water is reached the scraper is hoisted up again, and 
the steamer returns, bow foremost, to the place of commencement, 
when the operation is again performed, and the process repeated 
until the required effect has been produced. By this means the 
water over the bars is deepened from 12in. to 18in., and in some 
cases to 2ft. 








SoutH Kensineton MuseuM.—Visitors during the week ending 
July 30th, 1870. On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m. Museum, 11,342; Meyrick and other galleries, 
2308. On Wednesday, Thursday, and Friday (admission 6d.), 
from 10 a.m. till 6 p.m.. Museum, 2157; Meyrick and other 
galleries, 163. Total, 15,970. Average of corresponding week in 


PAPER AND PAPER STOCK. 


Tue Industrial Society of Mulhausen, France, recently offered a 
reward for the best treatise on the manufacture of paper and the 
choice of stock. The award was made to M. Ofiolli, from 


| whose admirable dissertation we propose to prepare a few ab- 
| stracts. 


The author first gives a scientific exposition of the properties of 
cellulose, then discusses the best methods for its trextment, and, 
finally, gives an account of all the raw material from which paper 
can be made. 

It is gratifying to see that in the manufacture of paper, as well 
as in all other arts, there has been great progress during the last 
hundred years. Chemistry and mechanics have each contributed 
their part. The former has afforded us improved methods for 
washing, bleaching, blueing, and colouring the stock, which must 
yield a different product from what was made by the ancients. 
The mechanical improvements have been many, and tend to 
facilitate and cheapen the manufaeture of paper, The use of 
ultramarine, which at one time was almost as valuable as gold 
dust, is a contribution from chemistry that the most sanguine 
believer in the progress of science could not have foretold. Tosee tlie 
beautiful blue colour that Raphael so highly prized now made so 
cheaply as to be available in every laundry and in extensive manu- 
factures is one of the triumphs of modern science. 

The same science that has given us our colour has also taught 
us that the cellulose of all plants is the same as that contained in 
rags ; and, in fact, the fibre of some plants will give us a paper 
that cannot be made from rags. 

Not all plants, however, are adapted to the making of paper. 
Much depends upon the bark, membrane, and fibre, and there is a 
difference in the purity of the cellulose in various plants. 
The chemical tests also show a modification in the fibre of plants. 
The cellulose of cotton yields a blue colour immediately with 
tincture of iodine ; that of flax doés not turn blue until an acid 
has been added, and hemp requires both acid and considerable 
time before the blue colour niakes its appearance. These re- 
actions point to the presence and absence of starch and glucose 
in different species of plants. Chemically, pure cellulose is per- 
fectly white, more or less translucent, elastic, with a mean 
specific gravity of 1°5. It is insoluble in water, alcohol, ether, 
and volatile and fixed oils. It is unchangeable in dry air, but 
when moist it becomes yellow, in consequence of the formation of 
ulmic acid. In the sunlight moist cellulose suffers changes that 
have not been fully explained, and these ulterations are modified 
and retarded by colouring or any organic matter. The action of 
acids upon cellulose is full of interest. Sulphuric acid changes it 
into a species of parchment, and if the action of the seid be per- 
mitted to go on for some time the cellulose is transformed into 
starch, dextrine, and glucose. Very concentrated sulphuric acid 
chars paper and converts it into ulmie acid. Nitric acid has 
violent action upon cellulose, and changes it into explosive com- 
pounds, and longer contact converts it into oxalic acid; hydro- 
chloric acids dissolves cellulose in small quantities. 

A mixture composed of 80 per cent. hydrochloric acid and 20 
per cent. nitric acid has been shown, after a great number of ex- 
periments, to be the best adapted for the disintegration of woody 
fibre. In twenty-four hours it converts the cellulose of wood into 
a spongy, soft mass, that can be easily separated by the fingers. 
The colour is not changed, and all the incrusting and foreign 
matter of the wood is destroyed. 

In consequence of these experiments, Oriolli came to the con- 
clusion that woody fibre treated as above, afterwards carefully 
washed, pressed in a mortar, again washed, neutralised with a 
10 per cent. soda lye, bleached with a 10 per cent. chloride of lime 
bath, would yield long, soft, strong, silky fibre for the manufac- 
ture of paper. But notwithstanding the success of the experi- 
ment in a small way, all attempts to apply it on a large scale have 
proved unsuccessful, The wood was mixed with the aqua regia 
in large stone reservoirs, and it was found to be impossible to pre- 
vent leakage ; then arose the.difficsulty with the red fumes of 
nitrous acid that produced a most deleterious effect upon the 
workmen. After the wood is disintegrated it must be hastily 
washed or theacid would wholly destroy it, and there was difficulty 
in performing this operation, as the acid would attack iron rapidly, 
and thus introduce chloride of iron into the stock, which would 
certainly ruin it for the manufacture of paper. There was also 
a great loss of soda growing out of the neutralisation of the pulp 
after it had been disintegrated.—Scientitic American. 








UNIVERSITY OF GLASGOw.—(Supplement to List published in 
May.)—Certificate of Proficiency in Engineering Science, granted 
28th July: Robert W. Maxwell Miiller, C.E. 

THE Society OF ENGINEERS.—Arrangements have been made 
for a visit of the members to the new works of the Chartered Gas 
Company at Peckham, on Monday the 8th of August, 1870. 
Members and associates to meet at Fenchurch-street station, at 
twelve o'clock. 

Art Sheffield the continental war is beginning to make itself 
seriously felt. Numerous continental countermands have come 
to hand ; the steel merchants and iron exporters have thus far 
been the greatest sufferers. The demand for railway matériel, 
especially rails and springs, still continues, however, good. The 
general steel trade is pretty good. 

DEATH OF ADMIRAL DAHLGREN.— We regret to be called upon 
to record the death of Admiral Dahlgren, an American officer of 
high distinction, and the inventor of the celebrated gun which 
bears his name. He was a man of liberal attainments in his pro- 
fession, and an accomplished military engineer. An able officer, 
he merited by courage and genius all the honours which he won. 

AMERICAN PaTENT Law.—We have now before us a copy of the 
law to revise, consolidate, and amend the statutes relating to 
patents, recently enacted by Congress. It contains no radi 
changes, but simply codifies the old system, and reduces it into 
more compact shape. We do not consider it necessary to reprint 
the entire text of the bill, but will present a summary of its chief 
features : The officers provided are a commissioner, assistant-com- 
missioner, three examiners-in-chief, chief clerk, examiner-in-chief 
of interferences, twenty-two principal examiners, twenty-two 
assistant-examiners, librarian, machinist, five clerks, class 4; six 
clerks, class 3; fifty clerks, class 2; forty-five clerks, class 1 ; and 
po clerk, Additional clerks, male and female, copyists, 

c., ad libitum, or according to necessity. The claims and en- 
gravings to be no longer published in the report. The annual 
report to contain only a list of the patents. The three examiners- 
in-chief ——— to be persons of competent legal pring | and 
scientific ability. No other persons connected with the Patent 
Office required to have such qualifications. Models to be furnished 
when required by the commissioner. The printing of the patents 
and drawings is authorised, and we trust that the commissioner 
will make the work creditable to the advanced state of American 
art and invention, All persons may take patents provided the in- 
vention has not been in public use for more than two years. No 
discrimination is made against Canadians. The law requiring 
foreigners to put their inventions on sale within eighteen months 
is abolish Assignments void, as against a subsequent pur- 
chaser, unless recorded within three months from date. All cases 
can be appealed from the commissioner to the district court, 
except interference cases, In cases where a patent is refused by the 
district court, an by bill in equity may be taken. Dis- 
claimers may be fi Designs may be taken by all persons—no 
} sae: sacar This will aie foreign oe et = rare 

emselves against having their desigas copied, whic rto 
been quite extensively ised in this country, especially in the 
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RAILWAY MATTERS. 


THE Denver Pacific Railroad is finished. 
EIGHT new lines are building in New Jersey. 
TWENTY-FIVE persons have been killed by a railway accident on 
the Swiss frontier. 
Tue Alleghan and Holland line, Michigan, twenty-two miles 
long, is completed. 
-ONE section of the Honduras Interoceanic is open. Two thousand 
labourers are at work, pushing it towards completion. 


Five hundred coolies arrived at Chattanooga on thel5 th ult, the 
first instalment of 2000. They are to work on the Alabama and 
Chattanooga Railway. 

Tue French Garde Mobile has furnished the elements of a most 
useful organisation—that of a detachment of railway workmen, 
whose number will be 600, under the command of Colonel d’ Aigre- 
mont, and who will be employed in repairing railroads broken up 
by the enemy. 

THE cowl and coke trade of south-west Durham has not yet been 
affected by the war. An immense traffic is passing over the 
Stockton and Darlington section of the North-Eastern Railway, 
and to provide increased facilities large sidings have been con- 
stru below Shildon. 

On Tuesday night, about half-past six o'clock, a special train 
from Cupar Fife to the north ran off the line about two milesfrom 
that town. The train was chiefly filled with farm servants, who 
had been attending Cupar hiring market, Thirty persons were 
injured, a number of them severely. 

On Tuesday, morning the London and North-Western mail from 
London. due at Manchester at three a.m., ran into a geods train 
which had been started by mistake in advance from Crewe. 
Several wagons were smashed, as well as the Post-office van and 
carriage. The mail was delayed several hours. A Post office 
sorter was seriously injured. 

Durine the past half-year an arrangement has been concluded 
by the Metropolitan with the London, Chatham, and Dover Rail- 
way Company for the running of their trains into the Moorgate- 
street station upon terms which will secure a further large ac- 
cession of revenue to this company, and prove mutually advan- 
tageous to the two undertakings. 

TueE North Staffordshire estimates for future expenditure of 
capital are increased by £10,000 for the completion of the lock- 
ing apparatus to sidings and signals, a precaution now required 
generally by the Board of Trade, and for other purposes essential 
for the greater safety of working traffic; and by £25,000, as a 
probable requirement for rolling stock, particularly in wagons, for 
the new lines recently opened. 

THE Manchester, Buxton, Matlock, and Midlands Junction 
report states that the Midland Railway (Additional Powers) Act, 
1870, received the royal assent on the ‘20th of June last. It 
enacted that on and from the Ist of July, 1871, the undertaking 
of the company, with all its rights and liabilities, was to be trans- 
ferred and absolutely vested in the Midland Company, and would 
thenceforth become part of the undertaking of the Midland 
Company. 

In the two years 1868-69 the London and North-Western Rail- 
way Company paid compensation to 644 passengers injured ; 291 
persons received compensation above £1 and under £50; 98 between 
£50 and £100; 96 between £100 and £200; 92 between £200 and 
£500 ; 35 between £500 and £1000 ; 14% between £1000 and £2000 ; 
14 between £2000 and £5000. The compensations under £50 were 
not very far from half the whole number; but the 14 highest com- 
pensations absorbed nearly ten times the money required for the 
291 which were under £50, 


At the half-yearly meeting of the Manchester, Sheffield, and 
Lincolnshire Kailway Company it was stated that the company 
spent during the past year £4 per wagon in repairs and renewals, 
while the Lancashire and Yorkshire Railway Company spent £3 
per wagon ; that the Manchester, Sheffield, and Lincolnshire spent 
£21 per carriage, against £20 per carriage expended by the Lanca- 
shire and Yorkshire ; and the Manchester. Sheffield, and Lincoin- 
shire spent £277 per engine, against £226 per engine expended by 
the Lancashire and Yorkshire. 

THE new railway from Glasgow to Coatbridge, the length of 
which is about eight miles, was gone over on Saturday afternoon by 


NOTES AND MEMORANDA. 


SOME new minerals, composed of oxides of lead and antimony in 
various proportions, have been discovered. M. des Cloizeaux is 
engaged on the study of their crystallography. 


As tallow-melters, oil-boilers, varnish-makers, and others, are 
very liable to accidents from fire, Dr. Piesse suggests to them tne 
application of Sir H. Davy’s discovery of wire gauze, as in the 
miner’s lamp, for the prevention of accidents, by covering the 
boilers and vats during operation with a drum-head or dome of 
wire gauze. 

PLANE irons should be ground to a bevel of about 35 deg.— 
chisels and gouges to 30 deg. Turning chisels may sometimes run 
to an angle of 45 deg. Moulding tools, such as are used forivory and 
for very hard wood, are made at from 50 to 60 deg. Tools for 
working iron and steel are beveled at an inclination to the edge of 
from 60 to70 deg. and those for cutting gun and similar metal range 
from 80 to 90 deg. 

THERE can be but very little doubt that the presence of ammonia 
in water is not altogether unimportant in its influence on vege- 
table life ; nor is it unlikely but that the excessively invigorating 
effect produced on vegetation by a shower of rain may to a certain 
extent be due to its presence. Plants seem to revive more rapidly 
when sprinkled with water to which has been added @ trace of 
ammonia solution, than when common water has been employed. 


Tue “ Journal of the Society of Arts” says that a Lancashire 
paper-maker had succeeded in turning to profitable account 
particular kinds of cotton seed, as a material for the manufacture 
of the best kinds of paper. The seed is to be obtained in quantities 
large enough to supply the wants of all the paper-mills in the 
country ; and it produces a fibre of the finest quality, at a price 
that will brixg it into lively competition with Espanto grass. Of 
all the substances hitherto suggested as a substitute for rags, tle 
best practical judges regard this as the most desirable. One im- 
portant feature in its use is that it necessitates little alteration in 
the ordinary machinery of paper-mills, while it willin a great 
measure overcome the difficulty of our river pollution, eaused by 
Esparto. 

THe Suez Canal, with the many advantages which are un- 
doubtedly in prospect, is causing a good deal of lamentation in 
certain quarters, and especially in the tea trade ; which, for a time 
at least, is likely to be considerably deranged. The “‘ Food Journal” 
says :—‘‘ The time hitherto taken in the passage by the old tea- 
clippers will be reduced by two months, and the effect will be, 
not only that the clippers will be rendered useless, but that the 
six months’ steck, now carried over from one season to another, 
will be so increased as to become a heavy burden on the market. 


| Moreover, the new crop teas will arrive in July, the very dullest 


time of trade. <A great deal of the Russian tea commerce will be 
diverted to Odessa direct, simultaneously with which the pre- 
sence of Russian agents in China will increase the competition 
amongst the buyers there.” 

THE olive oil made in the district of Oneglia is better than that 
of Southern Italy, and large quantities are refined before being 
exported. The process of refining the oil is very simple. Large 


_ shallow tin boxes are made with small — in the bottom ; 


} 


Mr. Stirling, chairman of the North British board of directors; some | 


of the directors, the contractor, the district manager, and others. 
The works are now rapidly approaching completion, and the line 
will be opened for goods and mineral traffic shortly, but not later 
than the lst of September. This line will be of immense advan- 
tage to the North British Railway Company and to the public, as 
it will afford direct communication with.Paisley, Greenock, and 
other places on the Clyde, and its opening is anxiously looked 
forward to by the trading community. 

EaRty on Tuesday morning a dense fog prevailed over a large 
part of the north of England, and in consequence of the signals 
being obscured a collision occurred at Darlington under circum- 
stances precisely similar to that at Carlisle, and, but for the pre- 
caution of the driver, the results would probably have been as dis- 
astrous. Soon after midnight the mail from the north was due 
at the Darlington crossing, where there is a large mineral traffic 
proceeding athwart the main line during the night. The fog ob- 
scured the signals, and the engine-driver of the mail, thinking it 
not safe to cross this point at full speed, shut off his steam and 
proceeded very slowly. His precaution was well timed, for on ar- 
riving at the crossing he heard the whistle of a train passing at 
right angles. The engines of the two trains met, and that of the 
mail was knocked off the line. The passengers were shaken and 
greatly alarmed, but happily no serious consequences ensued 
beyond the detention of the mail for half an hour. 

Tue report of the Metropolitan District Company states that 
the line was opened for traffic to Blackfriars Bridge on the 30th 
of May, and has since been regularly worked. The directors have 
made arrangements by which between the Gloucester-road and 
Blackfriars stations there will be a train each way at intervals of 
about five minutes. The directors anticipate a considerable ac- 
cession of trafiic from the increased facilities for communication 
with the City which will thus be given to the populous and im- 
proving district to the west of Addisou-road. The directors 
believe that so long as Blackfriars is a terminal station the number 
of passengers carried on the line will not be an adequate measure 
of the traffic which will exist when the line is carried to a point 
nearer to the centre of the -% After the rejection by a com- 
mittee of the House of Lords of the Mansion-house extension, the 


this is then covered with a tixin sheet of wadding. Four, five, or 
more of these boxes are placed on frames one over the other, and 
the oil being poured into the top box, is allowed to soak through 
the wadding and drop into the next box, and so on until it gets 
into the last, when it runs off into the tanks. The wadding absorbs 
all the thick particles contained in the oil when it comes from the 
mills; and leaves it perfectly clear and tasteless. The oil thus 
refined is almost exclusively exported to Nice, where it is put in 
bottles, and sent all over the world as “ Huile de Nice.” Olive oil 
is all sold by weight. The total quantity exported from Oneglia, 
in 1868, was 6,182,490 kilos. (121,822 ewt.) ; of these, 257,610 
kilos. were shipped direct to England , 5,885,592 kilos. to France ; 
39,288 kilos. to Genoa, to be there transhipped for America. 

THERE has just been put on the New Jersey Railroad a re- 
frigerating car, designed on a new plan, for the transporation of 
meat. The car is 30ft. by 80ft., and has a capacity for the meat 
of thirty head of cattle. It has double sides and ends, and be- 
tween the outer and inner walls the space of 3m. is filled with 
cork. The inside of the car is lined with zinc throughout. Near 
the roof at each end are ings, upon which is placed the ice, 
from three to four tons being required for the passage. The cold 
air is pressed downward andencircles the meat, whichis hung inthe 
car, and taking the impurities it is continually throwing off, 
carries them to the upper part of the car at the centre, and thence 
back to the ice, where the drippings are forced off through a pipe 
ranning to and through the bottom of the car, and there run off. 
In the centre of the car, at the top, is a fan, or windmill, which, 
when the car is in motion, is constantly revolving, and forces in 
air, which adds to the pressure to distribute the air coming from 
the ice. The meat is kept perfectly dry, and is said to be in a 
better state than when first dressed. 

Tue Nord observes that at the moment when so many great 
canals and tunnels are in course of construction, it may not be un- 
interesting to take note that, at the end of the fifteenth century, 
in 1497, the Monte Viso, between Provence and Italy, was pierced 
through for a length of 800 yards, at 2400 metres above the level 
of the sea. This passage, astonishing for those duys, but now 
impracticable, is known in the country by the name of ‘‘ Z'row dé 
la Traversette,” and may still be explored to an extent of 72 
metres. Opinions vary considerably as tothe origin, some attri- 
buting it to Hannibal, some to Marius, other, to Cesar, others to 
Francis I. Moreri, however, declares that this important work 
is due to the initiative of Louis I., Marquis de Saluces, who caused 
the rock to be bored by means of fire and steel, so as to forma 
passage for loaded mules. There still exists a convention passed 

ween the Marquis aud the representative of the Count de Pro- 
vence, acknowledging the great profit likely to accrue to that 
country from the opening of the e for the exportation of 
goods. The tunnel thus executed fell afterwards into decay, ana, 
under the First Empire, the entrance alone subsisted. 

As the cost of actually cutting the wood forms but a small pro- 

ion of that of thefinished wood engraving, it may be interest- 

to many to learn that by photography the cost of the artist's 
work may be reduced tothe minimum. The block on which the 
picture is to be made is first damped with water, then whitened 
with enamel, rubbed from the surface of good enamelled visiting 
cards. Rub gently, removing only the enamel, after which it is 
brushed smvoth with a moderately stiff brush, from right to 
left and up and down, making a smooth, even, and very thin sur- 
face. Allow this to di , after which it is flowed with a solution 
of alb , made with the white of one egg and sixteen ounces of 





direetors selected a site for a City terminus at the corner of Oannon- 
street and Queen Victoria-street, situated about 340 yaris from 
the Mansion-house, and app hed by spaci thoroughfares on 
Lc Roney Sad, She siatton watiares tthe ae well ue eeaeey 
the necessary , the nm wi on this site wi 

commenced, and vigorously prosecuted. The working of the ex- 
istingagreement with the Metropolitan Railway Company not 
being satisfactory will terminate on the Ist of July, 1871. The 
District Railway will have to be worked independently, and 
questions connected with the working and with agreements to be 
made with foreign companies will continuous attention 
from the present time until the traffie of the company is placed 
upon a satisfactory basis. Under these circumstances the board 
will have to engage the services of ageneral manager ata salary of 
between £2000 and £3000 a year; but after full consideration the 
directors have come to the unanimous conclusion that if, instead 
of appointing a general manager they ean prevail on Mr. Forbes 
to accept the office of managing director for a period of three 
years, with the special remuneration of £2500 per annum, it will 
be of great importance tothe , and they ask the share- 
holders to sanction the 








water. When dry it may be coated with a second albumen solu- 
tion. Take white of one egg; water, four ounces; chloride of 
ammonium, forty grains. Beat the whole toa thiek froth. Allow 
to subside, then decant or filter through a fine sponge placed in a 
glass funnel. Pour a sufficient quantity on one corner of the block 
to cover it, when spread around with the edge of a strip of glass. 
Let the surplus solution drain back into the bottle, and dry the 
film by a gentle heat. Now take of ether one ounce ; alcohol, one 
ounce ; gun-cotton, eight grains ; nitrate of silver, thirty grains ; 
dissolved in as small a quantity of water as possible, and allowed 
to settle for a few days, from the light. Flow the 
salted block with this solution in the dark room, and dry by gentle 
heat. It is now ready forexposure under the negative. A por- 
celain printing-frame, or any other suitable method, may be used 
to print it. After printing, dissolve off the film with ether and 
alcohol, assisted by rubbing gently with a soft sponge. The pic- 
ture can now be toned and fixed in the ordinary way, or fixed and 
toned at one operation, by the hypo and gold bath. After being 
allowed to dry, it is ready for the engraver, only unfortunately the 
engraver, as srule, does not like the work when it is done. 








MISCELLANEA. 


PICKSLEY, Sims, AND Co. (Limited), of Bedford, Leigh, Lanca- 
shire, are reducing their capital from £200,000 to £100,000. 

THE Times states that subscriptions are being collected for the 
purpose of purchasing Sir Isaac Newton’s Observatory, and pre- 
senting it to the nation. 

THE Pennsylvania Railroad Company are actively preparing for 
the establishment of a line of ocean steamers, to run between 
Philadelphia and Liverpool. 

THREE hundred and fifty men employed on the Glasgow Gas- 
works have struck for an advance of wages, and against certain 
alterations in the mode of working. 

THE Admiralty hesitate to complete the sale of Woolwich Dock- 
yard. The place is being inspected, considered, and is yet waiting 
final decision. Of course, all this is owing to the war, which has 
so completely altered the state of things. 

THE Marquis of Westminster has allowed the authorities of the 
South Kensington Museum to seleet for exhibition any pictures 
from the Grosvenor Gallery for whieh space can be found. Many 
of the finest works have been aovordingly removed, and will be 
exhibited in a few days. 

A sTock company has been formed in Buffalo for the manu- 
facture of artificial stone. The stone is to be made of sand, water, 
lime, and sundry chemicals, upon a plan discovered in Chicago. 
Experiments have been made with samples, which shows its sus- 
taining power to equal 860,000 pounds to each foot of surface. 





THE expenditure upon the new Courts of Justice up to the Sist 
of March, 1870, slightly exceeded £900,000, from which must be 
deducted about £10,000 for the proceeds of the sale of old materials. 
This expenditure was for the purchase of the site, with incidental 
and preliminary expenses. At present the statutory limit of ex- 
penditure for the erection of the new courts and offices stands at 
£750,000. 

THE purest iron ores in the world are said, by Americans, to be 
those found in the Huronian rocks of Northern Michigan. These 
ores exist in immense quantities, and the beds cover a large extent 
of country. They belong tothe red hematite species, but are 
associated in some places with magnetite, and in others with 
limonite, a result of the secondary action of meteoric and drainage 
waters on the other species. ‘ 

A Priv ite letter from an Oxford man, dated ‘Saarbriicken, 
Friday, 28th,” says :—‘‘I can’t help reiterating that in al! the 
shooting there has yet been the Prussians have had out and out 
the best of it. Nothing could be worse than the Chassepot at 
short ranges. We see the Frenchmen spitting on their curtridges, 
sticking their fingers into their guns, and giving every possible 
sign that, after a few shots, the Chassepot gets so foul they don’t 
know how to treat it.” 

THE roadway works connected with the Victoria Embankment 
west of Hungerford railway-bridge are being so rapidly pushed for- 
ward that t ree new approaches to the Embankment will soon be 
opened for public traffic. That from Whitehall-place will be com- 
pleted in a couple of days, and the approaches from Craven-street 
and Villiers-street in a couple of weeks. These will afford the 
means of direct communication between Whitehall, West Strand, 
and the Victoria Embankment. 

A REpoRT from Birmingham states at length the War Office is 
at work: in earnest. The gunmakers have, as predicted, been re- 
callei by Mr. Cardwell, and both Birmingham and London 
facter'es have received orders to put on all the force at their 
comman’ to mauufacture breech-loaders and convert Enfields into 


breech-loaders. No time is to be lost ; the army must be su)plicd 
to a man, and then come the Militia and Volunteers. There is 
some talk of serving out breech-loaders to these two arms of the 
service. The Volunteers in London are in ecsta-ies at the prospect 


of throwing away the old “ -gun,” as they eall it, and picaing 
up the Snider or the Martini-Henry in its stead. 

THE monthly meeting of the Midland Institute of Engineers was 
held at the rooms of the Institute, Barnsley, on Wednesday aft 
noon. Mr. W. P. Maddison, one of the vice-presidents, ove 
the chair, in the absence of Mr. Embleton, the president. 
Morrison, of the Peltham Colliery, near Durham, read an excellent 
paper on “ Mechanical Ventilation.” The writer handled the sub- 
ject in a very able manner, but owing to his diagrams having been 
left at Newcastle, the formal discussion on the paper was post- 
poned until the October meeting A discussion on a recent paper 
read by Mr. Cooper on the different modes of working cou! was 
also postponed owing to the writer not being present. 

Mr. Georce Murpocu, who is retiring from the post of naval 
engineer, after thirty-three years’ distinguished service, was, on 
Friday evening, entertained at dinner, at Portsea, by 120 of his 
brother officers ; Mr. Reed, engineer, R.N., in the chair. In ad- 
dition to his honours at home, Mr. Murdoch isa Knight of the 
Legion of Honour, and a Member of the Turkish Order of the 
Medjidie. He also wears the Sebastopol medal and clasps. Not- 
withstanding that Mr. Murdoch has been retired, his services have 








been retained, by special order from the Admiralty, to carry toa 
conclusion at Portsea, the important coal and esal furnace trials 
upon which he had been engaged for some time previous tu his 
retirement, 

On the subject of the Prussian mitrailleurs the Sirc/e tells an 
anecdote which is not wanting in salt. It appears that the mitrail- 
leur adopted at Berlin was first of all offered to Marshall Niel by 


an American inventor, who, having expended his whole fortune in 
its manufacture, was sadiy grieved when the French War Minister 
declined to purchase it. Besides the fact of not selling, which 
was in itself disagreeable, the inventor was aware that no other 
country would purchase French leavings. In this desperate crisis 
of his affairs he appealed to Marshal Neil's private sentiments, 
and the Marshal consented to buy three of liis instruments. The 
purchase was uo sooner concluded than tempting offers were 
received from Prussia, which our Yankee of eourse very reluct- 
antly accepted. 

Tue Chinese Government have a workshop on the banks of the 

Yaugpoo River, under the superintendence of an American named 
Falls. During the past three years three gunboats have been 
launched and fully equipped. A fourth vessel will be soon be 
finished. Two pairs of engines of 121-horse power each have been 
constructed, together with the machinery fer two other pairs of 
similar size; one of 400-H.P. is nearly fini-hed. Besideall the tools 
and machinery required in the arsenal have been manufactured 
there. Sn a rifling machine for 8in., 10in., and.15in. guns, 
beside jmeting out an average of six 24-pounders and sixteen 
pound field pieces per month, in addition to 200 stand of rifles and 
about 500 smooth bores. In one building they have in operation 
twenty rifling machines, gun barrel boring machines, planing and 
shaping machines, and a rolling mill. 


Ar the weekly meeting on Friday of the Metropolitan Board of 
Works, Mr. Le Breton presented a memorial signed by upwards of 
five hundred bargisters and solicitors praying the board to co-operate 
with the promoters of the Mid-London Road or Railway in 
constructing a railway from the Hampstead-road to the Waterloo 
Junction station of the South-Eastern Railway, the promoters 
being willing to co-operate with the board in constructing a road 
from Vernon-place, Southampton-row, to the north-west corner of 
Lincoln’s-inn-fields, a road from the south-westcorner of Lincoln's 
inn-fields to the Strand, and an enlargement of Norfolk-street. 
It is also proposed to make a direct communication between 
Vernon-place and Theobald’s-road, and remove the pile of buildings 
between Holywell-strect and the Strand, and to widen the latter 
at its present narrowest part to seventy feet. The subject was 
referred to the Works and General Purposes Committee for con- 
sideration and report, 
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COMPETITIVE ENGINES AT OXFORD. 


‘In fulfilment of a promise made in our last impression, we oubens due for 
and engravings of two | engine under steam, and this we soon done, as several of Messrs. | 


now place before our readers 


efficiency of this heater, we took some trouble in testing it our- | branch A Gog, 
being afforded us by Mr. May, to whom our | seems to ha' 


selves, every facilit, 


courtesy. The first point was to find an | 


more of the.competitive engines tried at Oxford. The first is | Brown and May’s engines were at work in the show-yard. As ill. | 


the fixed engine of 10-horse er by Messrs. Cla: 
pare ior the second is pelt Ang 


Messrs. Brown and May. 


m and | luck would have it, however, not one was working to anything 
ifixed engine sent up for like its full power, and the quantity of steam available for heating 


| purposes was therefore very small. The next thing was to find 


In wt te 10-horse a we find all the excellence of design and | a thermometer, and this was at last obtained after we had run 


beauty of form which d 
same firm. The general features of the engine will be readily 
understood from our engraving, which, however, fails—as all 
small scale engravings must do—to convey an accurate idea of 
the beauty of the machine. The cylinder is 10in. diameter and 
20in. stroke. The fly-wheel used 
at Oxford, but net shown in 
our engraving, is of considerable 
size, 7ft. in diameter, its surface 
being turned to take the belt. 
The cylinder is, we need hardly 
state, steam jacketed, as are the 
lids. The condensed water from 
the jacket flows into a vessel 
beneath, from which it is dis- 
charged from time to time 

opening a cock, a second code 
communicating with the jacket 
being shut at the same moment ; 
the contrivance is very simple 
and effectual. The governors 
act either on a throttle valve 
or on the expansion gear, which 
consists of a second valve on the 
back of the main slide. The 
eccentric rod for the expansion 
slide lays hold of 
elegantly designed scillating 
link, to which it would always 
impart the same travel, were. 
it not that a lever actuated by 
the governor is connected with 
a block traversing in the link, 
by which the throw is prac- 
tically increased or diminished. 
At the back of the main link is 
a short slot, within which is 
placed a long block rounded at 
the ends, to which the jaws of 
the valve spindle are fixed by 
apin. The weight of the eccen- 
tric rod, &c., is balanced by a 
weight hung below the bed 
plate, and out of sight. The 
throttle valve is disconnected by 
slacking a nut. For the rest, 
all that we have said concerning = 
beauty of workmanship and = 
design when speaking of the 
Stamp End 4-horse will apply to 
this engine. It is fair ta add 
that the engine is similar in 
every respect to the i 


Messrs. Clayton and Shuttleworth. 

Messrs. Brown and May’s engine, semi-fixed, has already been 
spoken of several times in this journal. The features most worthy 
of note about it are — boiler and the means used for heating the 
feed - water. 
boiler is in no ome 
a racing boiler, It 
is an ordinary port- 
able boiler, rather 
deficient in tube sur- 
face, and inferior in 
some respects to the 
boilers usually made 
by the firm. It was 
not built specially 
for the trial, but was 
selected from several 

in stock at the time 
Messrs. Brown and 
May made up their 
minds to compete. 
The cylinder is 
7#,in. in diameter, 
with piston 
stroke of 12in.; 
piston speed, about 
250ft. per minute. 
The steam is cut off 
at a spade under 
—— of the 
stroke by a separate 
ex alan ves The 

inder is jacketed 

ll over; and the 


Clayton and Shuttle- 
ee ogee 
well made, 
and ariealicdes piece 
of mechanism, com- 
petent to do excellent service for a long time. 

words, it is a good engine, certain to satisfy every legiti- 
mate Remar of a purchaser The rn ie heater is ral 
ingenious. consists of a pg ah e 
esthe boiler, and fixed to its “side side as sh oat 


In few | 


surroun the exhaust steam, is highly heated,'and enters the 
boiler at the smoke-box end. The p is continuous in its 

i i the water not used by the engine to the tak. 
filed Pith ‘ater it the least eare is used vessel, which cannot be 


the driver, and the 


ed the 4-horse engine by the | 





over the greater part of the yard. 
heater easily raised the feed through a range of 122 deg., or from 
70 deg. to 192 deg., and we have no doubt whatever that had the 
engine been driving loaded machinery instead of diiving one of 
Mr. Carr’s admirable disintegrators empty at slow sped, the 


10-HORSE ENGINE BY MESSRS. cL AYTON AND SHUTTLEWORTH. 
commercial 10-horse engines of the best class sold daily by | water would have been easily brought to the boiling point. 


| Messrs. Brown and May have introduced a little improvement 
in blow-off cocks which is worth the notice of locomotive super- 
intendents, That the common blow off coc‘ is liable to split 
in frosty weather is notorious. The splitting is effected by the 
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4-HORSE_ENGINE BY MESSRS. BROWN AND MAY. 
expansion by ge be the small quantity of water enclosed in 


the concave plug when the cock is shut. The remedy. is 
supplied in the engine under notice by drilling a small hole in 
the barrel of the cock through which the water is 
from the cock when it is shut. Not one blow-off cock 
ever split since this simple tion was taken. It is a small 
but it is not the less worth notice as evidence of 
very keen appreciation of the causes leading to a defect in an 
important fitting, and perfect appreciation of +s means of over- 
coming it in the sim possible way. 
The engine we illustrate received prizes which were well 
deserved and properly bestowed. 





HIGH — AS APPLIED TO WOOD 


We then found that the | 
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until quite recently but little attention 
to the question of how far the effi- 
| ciency of te machines would be improved by an increased speed. 


By far the ter part of the sawing, planing, and moulding 
machines which, have hitherto found their way into our saw- 
mills, appear to have been constructed much more with the view 
of strength than of speed ; and it seems to have been thought of 
much more importance to put in great masses of metal, frequently, 
we must say, with little regard to whether it is wanted or not, 
rather than to insure the satisfactory working of the machines by 

ood fitting and a perfect balancing of all the working parts. 

ce. A. Ransome and Co., the well-known wood machinists, 

of Chelsea, have lately brought out some entirely new sawmill 
machines, specially designed to turn out a great deal more work 
than has hitherto been done with those in ordinary use, and the great 
rapidity and perfect manner in 
which they perform their work 
shows that thisclassof machines 
lay, when properly constructed, 
be driven to t advantage at 
speeds which have hitherto 
been considered almost impos- 
sible. The new four-cutter 
moulding machine which is 
represented on page 94 of this 
number is a striking illustra- 

tion of this, and is really a 
triumph of good design and 
workmanship. It has been 
specially designed for “‘ sticking 
small mouldings up to 3in. 
wide,” and we have seen it 
running such mouldings, worked 
on all four sides,fat the rate of 
43ft. a minute, the work being 
quite equal to any that can be 
turned out by the ordinary 
machines at the usual speed of 
10ft. to 15ft. a minute. The 
entire framing is cast in one 
piece, and is so strong and stiff 
that notwithstanding the great 
speed at which it is driven the 
machine is quite free from 
vibration. 

The cutter block spindles are 
all made of a special kind of 
cast steel, which, while it is 
very hard outside, has a soft 
core or centre, thus combining 
in the greatest possible degree 
toughness with stiffness and 
lightness. The employment of 
this steel admits of the journals 
being much smaller in neter 
than if made of any other 
metal, and the hard outside 
surface of the steel takes a very 
fine polish, and gives a most 
perfect face to the bearings. 
The journals are of great 
length, and are provided with 
special lubricating arrange- 
ments, which are shown in 
detail at page 94. The bottom 
brass of each of the blocks in 
which the top cutter spindle 
revolves has cast on its under 
side an oil chamber or reservoir, communicating with the outside 
of the block, where it is closed with a lid. In the bottom of the 
brass opening into this chamber is a d 1 slot, into which is 
inserted a of felt, the lower part of which dips into the oil, 


which, rising through the felt, is brought into contact with the 
journal, As the 


spindle revolves it 
carries a portion of 
the oil round with it 
until it —_ the 
parting of the top 
and bottom brasses, 
where it is inter- 
cepted by the edge 
of the bottom brasses, 
and flo through 
longitudin: inal grooves 
formed in the bear- 

ings, passesinto other 
pat turned in the 
ends of the brasses, 
thence returning into 
the chamber, thus 
keeping up a constant 
flow of oil. 


A similar - 
ment is sdated te 
lubricating the bear- 


ings of the under 
il cutter-block spindle. 
ia | The caps of the 
a plummer blocks for 





www 


both top and bottom 
spindles are screwed 
down in the ordinary 
way, and the to 
brasses have at 
_ corner a steel set 
screw passing through 
them and getting a 
bearing upon the 
bottom brass, thus 
» preventing undue 
pressure on the 
spindle when the cap 
is screwed down. 

The top 
of the side cutter 
pines are provided with large oil holders cast in the caps, and 

with ¥ wicks and tube, as shown in the engraving. 

icone ot for the bottom bearings of these spindles is contained 
in an annular cast in the top of each of the rbrake 
blocks shown in the section, and covered by screwed 
this block is bored out conically to take the end of 6 
spindle which rests on a brass ste; step supported by a set screw 
to take up the wear. These blocks are retained in place by 
lock nuts on either side of the supporting lugs, by adjusting 
which lock nuts the cutter blocks are constantly kept at the same 


height with regard to the table. Every of the machine is 
fited withthe. utmost niety, and w efoctual are the various 


means employed to prevent undue tel the high speed, that 
the whole of the journals work ectly cool at 7080 revolutions 
a minute, and ‘ect balance - pe every causes the machine 
to work even at with 'y perceptible vibration. 


When it is 





RKING MACHINERY. 
ALTHOUGH it is rir that no class of machinery has been | 
- developed ageg Gantng the ast few me as that employed | 
‘or working in aves, ear & great many new 
ths ‘Kisdure brcughtcet ty tha loading fran io this | tng 


used are under 3in. wide, the great economy of —— toed 
machine we have been describing will be at once apparent. 


M. Li French civil engineer, proposes a plan for employ- 
UCAS, & _ ci agin 
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ANNUAL MEETING OF THE INSTITUTION OF 
MECHANICAL ENGINEERS AT NOTTINGHAM. 


Ir the reading and diseussion of papers, with the pleasant wind- 


up of adinner, be regarded as the main business of the annual 
meeting, this may be looked upon as having been finished last 
Wednesday. The first meeting took place on Tuesday morning in 
the hall of the Nottingham Mechanics’ Institute. This hall is 
certainly very large and fine ; and, if size may be taken as emble- 
matical of the capacity for science of the Nottingham people, the 
emblem may be looked upon as favourable, Its acoustic properties 
are, however, very defective. The number of the members attend- 
ing was, we should say, about one hundred and fifty ; and amongs 

those present we noticed Mr. Bramwell, of London ; Mr. Sampson 
Lloyd, of Wednesbury; Mr. Menelaus, of Merthyr Tydfil; Mr. 
Greenwood, of Greenwood and Batley, Leeds ; Mr. C. P. Stewart, 
of Sharp, Stewart, and Co., Manchester; Mr. Aveling, of Ro- 
chester; Mr. Chapman, of Paris; Mr. Richardson, of Oldham ; 
and ochers, It was with great regret that we heard fiom Mr. 
Hawksley, the chairman of the meeting, that the President elect 
of this institution, Mr. Ramsbottom, of Crewe, was unavoidably 
abs nt from severe illness. Mr. Marshall, the truly indefatigable 
and courteous secretary, was, of course, present. 

The tirst paper read was one on *‘ On Self-acting Machinery for 
Knitting Hosiery by Power,” by Mr. Arthur Paget, of Long- 
borough. It was of a most important character, and we consider, 
with Mr. Hawksley—a good judge, asa Nottingham man, and, we 
believe, one who has worked at scheming out lave machinery—that 
Mr. A. Paget’s inventions will, sooner or later, atfect the whole 
commerce of Nottingham. 

It is impossible to do justice to this subject ; and we must con- 
fine ourselves to giving a brief idea of Mr, Paget’s work. The date 
at which the appliances for knitting had been brought within the 
iimits of machinery as strictly so called, was, he said, very recent, 
and the subject of knitting, and machinery for that purpose, had 


been so much out of the pale of mechanical science that some ex- | 


planation was necessary as a preliminary showing the nature of 
the structure of knitted web. In order to show the nature of the 
structure of knitted web attention was drawn to a diagram, from 
which it was seen that one thread here does duty for both warp 
and web, and is itself woven direct from the bovbin into a weo 
consisting of rows of loops, one after another drawn through tae 
row of loops previously made. In most knitted articles it was 
necessary that the web as it was made should be shaped dur- 
ing the process of making. It was one of the greatest pecu- 
liarities of the hosiery manufacture that it shaped wearing 
apparel, comprising the numerous descriptions of under- 
clothing, without the intervention of the tailor or the milliner. 
T.us there existed a necessity that the machines employed should 
be easily adapted to make articles of very great variety of shape, 
thickness, and degrees of elasticity. The framework-knitter’s old 
hand frame, which had for many years been almost the only ap- 
paratus commercially employed in producing knitted wearing 
apparel (though now doomed to the sawefate as many other clever 
contrivances of former years), was even yet in this district used to 
produce the larger part of the hosiery made. [One of these 
machines was here pointed out, and the speaker’s remarks 
were illustrated by its motions, it being worked by an artisan. ] 
Mr. Arthur Paget then began to describe his own self-acting 
power frame. The most ingenious means were adopted by the 
author to favilitate its being understood by the meeting ; and he 
must have gone to very great expense indeed for tue purpose. 
Each member was provided with a little model, on cardboard, in 
metal of the principal parts, which actually manipulate the thread 
in knit‘ing it into web. These were the thread tube for guiding 
the thread to it in various positiuns, the sinker, the needle, the 
kuocking-over bit, and the coverer. Sample pieces of the work 
were also provided ad libitum. In the specimen machine, each 
primary part, and the corresponding part actuating it, was 
coloured with the same distinctive colour. There were not less 
than forty large coloured diagrams and forty-eight photographs 
and three different applications of his machine were shown at 
work. Even with the-e aids it was difficult to follow the con- 
struction of this most ingenious machiue ; and we quite despair 
of waking it unierstood without the forty diagrams. We must, 


however, avd the figures, giving its comparative powers of pro- | 
, t=] ? 8 iJ it 


duction ; and from these can be seen the magnitude of the 
mechanical achievemeut. A skilled knitter with the ordinary 


knitting pins would knit sixty stitches or loops per minute in | 


knitting the leg of a stocking. A skilled tramework-knitter with 
his hand frame would knit on the same work about 5400 stitehes 
per minute ; whereas a girl could, on the same work, attend to 
three of Mr. Puget’s self-acting machines, each making fifty 
courses per ninute of 13jin. width, and twenty stitches to the 
inch, thus making 40,500 s\itches per minute, ut little discus- 
sion ensued; the noveity and intricacy of tie mechanism pre- 
clude { there being many compet-nt to make the attempt, 

The second and last paper of Tuesday waa that by dlr. George 
Fowler, manager of Hucknall Colliery, ‘On the mode of working 
Coal on the Midland Couuties.. pointed out that a great 
advautage of holding the annual meeting of the Institution in dit- 
ferent districts was that it gave the members an opportunity of 
seeing the different plaus adopted in different localities to aztain 
the same end, Mr, Fowler said the initial problem in coal mining 
was the mode of dealing with the load of the different strata which 
overlie the seams, and which impose @ statical pressure on the un- 
wrought coal. Te leading idea in some of the most ancient work- 
ings was to cut the seam into gallepies, haviug pillars to support 
the pressure. In other places, the idea was to 1emove the coal 
entirely, and to secure the necessary openings or working piaces 
along the edges of the solid seam hy taking advantage of the resis- 
tance which the overlying rocks oppose to the shearing. This was 
cailed the longwall method, a was the one pursued in this 
locality. After entering into deseriptions which would be unin- 
telligible without the diagrams, ‘Mr, Fowler went on to point out 
that if the term ‘‘statical” pressure might be applicd to the load- 
ing on an unwrought seam, term “dynamical” was equally ap- 
propriate to the additional pressure brought on by tue act of 
worxing, and the principal pyint in *longwall” mining was to 
reduce this to a minimum, 

In the actual working of a longwall mine the first operation was 
to drive headways in the solid i When these had attained a 
sufficient length, working faces, or stalls, are started from the side 
of one of thein, and the coal is removed in a series of slices par- 
allel to the headway course. To support the roof of the working 
places timber is set, and pack walls of loose stones built up at in- 
tervals, As the faces advance the timber is withdrawn, and the 
roof settles down, often without fracture, on the packs. The road- 
ways for the conveyance of the coal are carried at intervals of 
twenty, thirty, or forty yards between pairs of packwalls, and, as 
the roof settles down and squeezes everything tight, the requisite 
height of the roadway is maintained by cutting up inte the 
root, The roadways of a longwall coal mine are carried through 
the goat or area where the coal has been wrought, practicably in 
the rock or other roof of the coal seam. Coming to the question of 
ap lying steam power in coal mines, the simplest case of under- 
grvund haulage was when a loaded train was drawn up an incline 
by a single rope, the weight of the train taking the rope back 


again, Maiotail hauling was modification of this plan, by which- 


trains were wrought on levels or. mixed gradients. It consists 
simply of the adaition of a second or tail drum fo the single drum 
of the former method. The main drum dyaws the empty wagons 
back again by a rope led away from the drum to the extreme end 
of the roadway, and passing round a pulley there attached to the 
back end of the train. A third method was the endless rope driven 
either by a clip pulley or by grooved wheels, The wagons are 
attached in trains to the rope by means of clip tongs, which grip 


the rope. Having illustrated each of these plans by diagrams, 
Mr. Fowler pointed out that the ‘ endless chain ” system had great 
advantages. Itis found that if an endless chain roadway has a 
mean fall of one in thirty the gravity of the full wagons supplies 
sufficienthauling power to overcome the whole wheel friction, and to 
| take the empty wagons up. The difficulty in applying steam power 
| to the raising of coal lay in the great weight of the chains and other 
machinery needed to bring the load from such a depth. The 
| general method of raising was by the alternate wrapping and un- 
wrapping of a pair of ropes coiled in opposite directions, which 
balance each other. Ia deep pits where the weight of the chain 
exceeded that of the load it is usual to balance them by special 
drum and chain, or by a conical drum of such pitch that the mo- 
ment of load with empty cages are at every position of the same. 
Having described three different engines on which the author had 
made experiments, he went on to show that the point to be arrived 
at in making a conical drum was so to modify the contour line of 
the drums, that in the first two or three strokes of the engine its 
whole power can be expended in bringing the machinery into mo- 
tion, that on the middle strokes it will lift the load and overcome 
the friction, and that in the last two or three strokes the speed of 
the load is so much increased, that the momentum is usefully ex- 
pended in assisting the engine to complete the lift. In the apparatus 
which he described in convection with this drum, it was desirable 
| for the purpose of ventilation to reduce the area of tie cages, to 
| avoid impeding the ventilation. So they were made with four plat- 
forms, each holding one ton of coal, To save time in emptying and 
loading, these platforms or decks were furnished with two points 
of unloading and loading, so that they could be all loaded and 
emptied with one change in the position of the cages. The time 
occupied is not more taan twenty seconds, and the engine can 
raise 180 wagons of coal per hour. 
After a discussion of not much interest, the members then di- 
vided inte three separate parties, for the undertaking of as many 
excursions, principally to colleries. The party visited High Park, 
Moor Green, and Cinder Hill collieries ; and the Hucknall colliery 
and Newstead Abbey. The first and second parties were invited 
| to luncheon together at Basford Hall, near Cinder Hill, by 
the High Park, Bibbington, and Hucknall Colliery Companies. 
Newstead Abbey and Buiwell Hall, and an invitation to luncheon 
at the latter place by Mr. Cooper, were the destination of the third 
| party. 
Joining the second excursion for Hucknall Colliery, belonging 
tothe Messrs. Ellis, of Leicester, we went down the pit and over 
the workings, the ical arrang ts of which had been 
described by My, Fowler in his paper, an abstract of which 
we have given, and which thus formed a preparation for this visit. 
This colliery is an excellent example of long wall wining; and 
the double bank winding gear of its two acjacent shafts are worked 
by a fine pair of winding engines from the Haigh Foundry, Wigan. 
The endless chain haulage, described in this paper, was principally 
adopted fur the haulage below the suriace. 
Leaving Huckuail Colliery, we then went over to Newstead 
Abbey, so filled by the associations of the poet, who not merely 
wrote verses, bué who, for both good and evil, also lived poetry, 
The proceedings on Wednesday began with the adjourned dis- 
cussing of the paper, an abstract of which was read, on asteam road 
roller, by Mr. W. F. Batho and Mr, I, Aveling. Mr, Batho was 
sunfertunately absent. Mr. Aveling exhibited some interesting 
specimens of broken granite, taken off a London road that had not 
been steam rolled, only a week after being put down; so much 
were they thrown about and crushed by the wheels of the tratiic, 
that they had received the shape cf irregular bails. 
The subsequent paper formed an elavorate essay giving the 
“Conclusions derived from the experience of recent boiler ex- 
plosions,” by Mr. G, F. Marten, the chief engineer of the Mid- 
land Boiler Assurance Company, of which the following is an 
abstract :— 
The records of explosions in recent years are very numerous, as 
the increased attention drawn to the subject at home and in other 
countries has placed far more information at disposal ; and the ex- 
perience of the last four years—since a former paper was read by 
the writer on the subject of boiler explosions—has confirmed the 
opinion then expressed, thag all boilers, however good in original 
construction, are liable, in the course of time, to get into bad 
order and explode. ‘The particulais of the explosions during this 
period are appended in the present paper, and the tables also show 
a complete statement of the total number of explosions of each 
class of boiler, and the number due to each cause, distinguishing 
| those of the United Kingdom from those in foreign countries. A 
| More extended analysis 1s given of the explosions in the four years, 
showing the causes of explosion of each form of boiler, and also a 
| summary of the causes of explosion under the three general heads 

of—(1) Faults in constiuction or repair; (2) faults in working, 
which creep on insidjously and ynpoticed; (3) and faults which 
} wight be seen and guarded against by careful attendants, Nearly 
all the faults would haye been detected by periouical examination. 
Sketches of the most instructive exam during the last four 
yeas were shown. Although the importange of periodical exa- 
mination as the best safeguard ig y admitted, a vast 
number of those whe make or use boilers have not sufficient belief 
in its importance to adupt it. Boilers are still constructed or set 
so as to render examination next to impossible, and are continued 
to be worked without making it part of the duty of those who 
mind them, or any one else, to examine every part at frequent 
intervals. It is thought by many steam users that all has been 
done that is possible, by having the best boilers money can pur- 
chase, set in the most approved way, and that such boilers should 
last for many years, as a good boiler can neyer explode unless the 
feed is neglected. Similar boilers are referred to, which have 
worked sately ior ten or twenty years, forgetting the exposure to 
the insidious action of furrowing on the inside or channelling on 
the outside, such as caused the explosions of the originally good 
boilers. Much mischief arises from special classes of boilers, tit- 
tings or apparatus, being looked upon as promising permanent 
safety from explosion, overlooking the inevitable circumstance 
that it is only if everything is maintained in good condition that 
safety is insured. Apparatus, for instance, for preventing ay 








sion from shortness of water or over-pressure, however 

for any such object would be quite inefficient as a 

against explosion from co:rosion, furrowing, channelling, or weak 
construction, Before considering the causes of explosion in detail, 
it is necessary to recall to mind that, beyond question, there is 
sufficient accumulated force in any working boiler tu cause all the 
violent effects of an explosion if suddenly liberated. There are 
well-known cases of the rupture of rag steamers, filled with steam 
only. In ordinary bvilers there is present, besides the steam, 
water heated much beyond the boiling point, and when 
rupture takes place, and the pressure is relieved, part of 
this water evaporates, and keeps up the supply of steam to 
continue the rupture and destruction. h cubic foot of water 
has the explosive effect of 1lb. of gunpowder. The explosion of a 
voiler differs from the discharge of electricity or lightning, 
which cleaves the air and instantly leaves a vacuum, It also 
differs from the discharge of detonating compounds, which also 
act suddenly and leave a vacuum, but it more nearly resembles 
the discharge of gunpowder, which burns sufficiently slowly to 
keep up a pressure behind a projectile until it leaves a gun. Now, 
of the elaborate but unlikely theories of decomposed steam, or 
electric accumulations, suppose a iorce so fitted tu cause destruc- 
tion as that contained in the highly heated water as it exists in 
all working boilers. It may be well to consider the lessons taught 
by the explosions in the United Kingdom during the past four 
years, First, then, as to faults of construction which fall under 
the department of the hoiler maker op i One of the 
most apparent causes of explosion in stationary boilers is the 
loss of strength by frequent repair, not only by the punishment 
of the old plates by moving rivets but by the want of bond in 
the new work. This has led to many of the explosions of the 
Where the plates are arranged longitu- 





plain cylinder boilers. 





dinally instead of in rings the is increased, as there is less 

chance of a erous rip Aden 2b fe acrossed joint. Sogreat 

a number of boilers, especially in the north, with continuous lon- 

gitudinal seams, have worked for twenty or thirty years, that it 
can hardly be supposed that they are any weaker than the boilers 
made in rings, but they are more liable to explode, for if a seam 

rip occurs it more easily extends along the seam and leads to the 
general break up of the builer. Perhaps no boilers have worked 
ior a greater number of years than the plain cylinders, many spe- 
cimens being in existence, and apparently in good order, which 
were put to work fifty or sixty years ago. When overmuch or in- 
judiciously repaired they are treacherous and uncertain as before 
described, but their rupture and explosion is not so much on 
account of fault of shapes as from the simple reason 
that being such willing horses they are easily over- 
worked, ‘The grates are usually twice as large as in 
fair proportion to the heating surface, producing the double evil 
of forcing more heat through the iron over the fire than the plates 
can transmit without injury, and allowing a great heat to pass 
away to the stack without useful effect. Careful experiment 
shows that nearly as good duty can be obtained with the plain 
cylinder as with any other boilers, provided the rate of combustion 
is in fair proportion to the extent of heating surface in the boiler. 
The circumstance that many plain cylinder boilers have exploded 
is not sufficient to condemn wholesale this make, which is the 
cheapest, simplest, and most easily set. If the number of explo- 
sions alone is to be the guide it would lead to the condemnation 
of the Cornish and Lancashire boilers from the experience of the 
past four years, But in the case of both plain cylinder and other 
forms of boilers most of the dangers admit of remedy, and can be 
guarded against by frequent examination. Five very fatal explo- 
sions have oecurred to boilers heated by puddling and mill fur- 
naces, leading some to the supposition that this form of boiler is 
more liable to explosion than others. They were not adopted in 
the iron making districts without great care and consideration, 
and there does not seem grounds to attribute special danger to 
them. The cause of the five explosions were manifest, and would 
have led to the explosion of any form of boiler. The loss of life 
was, however, great, because the situation of the boilers was among 
a large number of workmen. The power required in ironworks so 
far exceeds that of any other trade that an ironwork is half 
boilers, The workmen are necessarily within the range of explo- 
sion of many boilers, and hence that great loss of life. 

Several instances have occurred of explosions of portable crane 
boilers. Their smallness has led to their condition being dis- 
regarded under the idea that scarcely any pressure could burst 
them. In praetice it is found that they are often exposed to 
greater pressure because the fire is large and quick in proportion 
to their size, and they often have to stand while the steam is up, 
and their exposed position and long intervals of rest add to the 
chances of corrosion. Success has attended the use of internal 
linings to boilers arranged so as to insure rapid circulation over 
the most heated parts, and also to catch all the mud and loose scale, 
In order to enable boiler minders to make proper periodical 
examinations, it is necessary to be careful to arrange both the 
boilers and the flues with that view. This can be done without 
materially injuring the efficiency of the boiler. Much mischief is 
often done by the injudicious use of composition in the boiler 
designed to prevent incrustation, plane where there is no 
blow-off cock, or where its use is neglected. A hard deposit on 
the boiler is, in the writer’s opinion, not so injurious as the 
softer muddy deposit produced by the composition. A hard scale 
is equivalent to thickening the plate, aud although sufficiently 
mischevous, the injury to the plates is much more rapid when a 
thicker but more spongy deposit entirely prevents contact of the 
water. The money spent in boiler compositions would be better 
applied in securing a supply of proper water, or in filtering and 
purifying the water before it enters the boiler. 

The writer’s object has been to make the boilers that are found 
most convenient and best suited for the purposes, work with 
safety rather than rely upon the qualities of any particular boiler 
or fittings. No form of boiler at present admits of abso)ute reliance 
upon its freedom from risk. ‘The following general conclusions 
appear to arise from the consideration of the records of boiler ex- 
piosions: (1) That the foree accumulated in on ordinary boiler is 
enough to account for an explosion ; (2) that no form of boiler, 
however well-fitted, is free from the liability of explosion if 
allowed to get out of order, and that boilers which bear the hy- 
dyaulic test may still be dangerous; (3) that the condition of a 
boiler can only satisfactorily be ascertained by periodical examina- 
tions and that no boiler should work without it being somebody’s 
duty to thoroughly examine it at short intervals; (4) that the 
cost of periodical examination is so little that it is far outweighed 
by the greater security obtained, and that the settings of all boilers 
should be constructed with a view to facilitate examination ; (5) 
that the surest way to make examination general is to spread as 
wie ag possible correct information as to the facts and ascer- 
tained causes of boiler explosions, to inform owners and minders 
whaé to guard against, and that this is preferable and more likely 
to lessen explosions than enforcing asystem of inspection by legal 
enactment, 

This paper elicited a very lengthy and interesting discussion, 
which, as with the others, we are strictly precluded by the rules of 
this Institution, as most of our readers are aware, from reporting, 

On a cognate subject was that ‘Ona Self-acting Safety and 
Fire Extinguishing Valve for Steam Boilers,” by Mr. G. D, 
hae, of Nottingham, a se 

Theapparatus brought before the meeting is substantially intended 
to supersede, or rather to simultaneously exercise the double func- 
tions of fusibie plugs and low-water alarums. The author reminds ug 
that last year upwards of 800 safety-valves and 300 water gauges 
were, by a single boiler insurance company, reported as being 
out of order, The object of this apparatus, designed hy this 
writer and by Mr. Sellers, has been to provide a means for limit- 
ing the pressure, and the range beiow which the water in the 
boiler can possibly fall, any undue action is to be arrested by the 
attention it would call from the attendant. In the form described 
before this meeting, an internally loaded valve of spherical form 
is plaged in & steam chamber, and a pair of steam pipes connect 
this chamber with the furnace crown of the double-fiued boiler to 
which it was applied. The safety-valve is dead- weighted, and 
should the pressure of steam lift it up, it escapes into the chamber 
and down the pipes into the furnaces. ‘ 

Any over-pressure is thus dealt with, and the motion of a 
float is made to act in a similar way on the same safety-valye. A 
float is hung at one end of a lever and balanced on the surface of 
the water by a weight at the other end. This lever is embraced 
by a slot in the rod suspending the weight from the safety-valve, 
and, should the lever fall beyond a certain point, it also raises the 
safety-valve to fill the chamber with steam for supplying the pipes 
pening at the of the furnaces. ; ; 

Another safety valve, independent of the one described, is ad- 
justed to blow off at a pressure somewhat lower than that at which 
the dead-weight-valve is adjusted. - 

The atus is stated to haye been in use for more than a year 
anda half, No danger to the fireman has been found to ensue 
from any steam blowing out ; the boiler draugh 





t is found sufficient 
to overcome this. As com with the action of a fusible plug, 
it is claimed for this contrivance that, even in the extreme case of 
the boiler fire being extinguished in consequence of shortness of 
water, the works driven by the boiler are only stopped until it is 
pumped up, and the fire got up again. ets 
The combination is ingenious; whether it will eyer be much 
adopted or nyt is another question. 
On account of Mr. Ramsbottom’s regretable iJ ; 
of his account, which promises to be very interesting and imporf- 
ant, of ‘the tpechanioa} ventilation of the Liverpool pa 


tunnel on the London and North Western Railway” was ned 
till the next meeting. 


After the usual votes of thanks to the people of Nottingham for 
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their cordial reception, the general meeting then separated till 
next year. 

Most, if not gil, of the lace works, the hosiery and machine 
works of the town, have been freely thrown open to the inspection 
of the members of the Institution. 

We have only to add that the annual dinner came off with the 


usual éclat and eerdiality of the occasion. 


TABLE. 


Analysis of explosions during the Jour years ending June 30th, 1870, showing 
the causes of explosion of boilers of various descriptions. 


Cornish, Langashire, or other boilers with internal flues. 


No. kld. inj. No. kld. inj. No. kld. inj. 
*Weak tubes .. «- o¢ «2 «« 26 17 41 
Weak construction chambers 5 8 7 
Week anes er i ie | 
Ww dome... o « w« 1 0 0 
Weak manhole ine gs. wee fo 
Bad repair... .. —. ae 2 8 
39 41 61 
+External corrosion .. .. «.. 18 42 101 
Internal corrosion .. .. + 6 4 5 
24 46 106 
tShort of water .. » «.. -. M4 11 33 
iecaleor mud .. «. ee -- Ss 3 6 ¢ 
Undue pressure eo « €£ 10'S 





o7 
= 


21 26 — 84 113 194 
Plain cylinders or other boilers without internal flues. 
* Weak flatends.. «. «+ oe 9 1: 
Weak manhbole.. ee ee a a 
Frequent repair producing seam 
rip in boilers, with plates ar- 
































ranged lengthways .. .. 15 18 28 
Do. plates arranged in rings 8 11 2 82 38 67 
+ External corrosion .. eo 11 5 19 
Internal corrosion .. .. .. 4 5 4 
15 10 2 
} Undue pressure oo of 38 4&4 8 
Short of water.. «. .- -- 2 1 @ 
Beale oc co ce =~ Ss Ou €. ES 
53 54 93 
Marine. 
* Weak flues os wv «ww 8S €.8 
Weak ends .. eo cf cf 32 6 § 
Bad material co « oo 4&4 8 J 
—— ee 615 9 
+ External corrosion... .«. .. 2 10 3 
Internal corrosion .. «. -. % IL 4 
—_— 5 il 7 
t Shotelante:.. « » oo AR Fe i ht FF 
— 2 aT &B 
Locomotive. 
* Boilerusedasframeforengine 2 1 2 
_ - 212 
+ Externalcorrosion.. .. « 2 1 4 
Internal corrosion .. .«. « 2 0 8 
- a (oe 
§ Broken connecting rod piercec 
DOMME cc es co ce th CURlCUD 
Bridge caught dome .. .. 1 1 0 
Uncertain ee oe «© +» « 2 0 @ 
— 4 3 5 
10 #5 14 
Agricultural. 
* Weak manholes .. of « 1 1 4 
—— 1 1 4 
+ External corrosion .. ee 2 3 8 
Internal corrosion .. .. . 2.¢@ 
. 3 4 «10 
t Undue pressure .. .. of 6 15 15 
Short of water... .. +» « 1 0 JU 
_— 715 15 —11, 20 29 
Furnace Upright 
* Toomuch flame onone part.. 1 2 0 
Frequent repair producing seam 
rip ie we Se _ 3 2 
— 215 32 
+ External corrosion nw” Be Bi 
Internal corrosion .. .. .. 2 15 6 
—————_ - 43M 
t Ghort of water.. .. .. o 2 8 8 
— a & & 
ain 8 4 2 
phant. 
‘ Weak end or wantofstays.. 1 2 2 ‘i 
+ External corrosion.. .. .. 1 0 4 
1 0 4 
‘! 9 9 6 
Crane. 
* Weak manholes .. .. .- i 2 
& Fs 
+ External corrosion.. .. e« 1 4 2 
14 2 
t Short of water .. we, 8 2 0 
2 2 0 
a 6 13 5 
Rag Steamers, or Kiers. 
* Weak manholes .. .. « 3 2 5&5 
Bad material .. .. “a - 2 
Want of stays .. .. of e 1 1 0 
— 5 4 10 
t Undue pressure .. of «- 1 2 6 
: 2 § 
6 6 16 
Feed heaters. 
$ Uncertain .. «2 «2 ef o 2 0 6 
— a a 
— 2 0 6 
Domestic. 
* Weak shape 22 « »- » 3 4 7F a 
t Frost in pipes, undue pres- 
GUEB as 2s «0 ce cf cop # F-# 
Corposiom «2 .. oc of «o B ® § 
nu 7M 
= Muon 2 
Balloon. 
+ Externaicorrogion.. .. .. 2 1 2 
eas 
t Undue pressure .. o« .« 1 1 0 
—_—_— 1 a 
ee s 8 4 
Deseription uncertain. 
* Weak manbole.. .. « « 1 0 O 
2 10 0 
+ Steam blown through blow 
pipes while wor .- i 2 
Steam pipes brokepm .. .. 2 4 8 
Short of water.. .. mae Ce 
4 6 9 
$ Uncertain .. «2 ef 0 « 8 ® 5& 
- 8 @ 5 
ps Se 8 6M 
Sed » «tt wee a Lee 
Summary of causes. 
* Faults of construction or mepar .. .. os «2 se ee 3 112 164 
+ Faults to be detected only by periodical examination .. 61 121 181 
} Faults which should be prevented by careful attendants 56 79 89 
§ Extraneous or uncertain .. «- «+ ++ ++ «8 8 os 9 38 16 
Total .. oo oe of of cf os op 219 315 450 





* Faults in construction or repair. 

+ —_ — Se Nae ot y periodi eel 

t Faults w might be preven y attendants, 
§ Extraneous or uncertain. 





THE RECENT LECTURES AT THE ROYAL 
INSTITUTION. 
May l4TH.—THE AsPRoNoMY oF Comets. 

PROFESSOR GRANT, F.R.S., delivered his third lecture on this sub- 
ject on the above date, and explained the nature of the disccveries 
by Halley and Newton of the laws governing the motions of 
comets in’ their orbits. 

May 17TH.—Morat ayp Po.iticaL Pumosopay. 
Professor Blackie gave his concluding lecture on this subject on 


the above date. 
May 207rH.—ArToms. 

Professor Williamson, F.R8., in this lecture gave attention to 
the hypothetical grouping of atoms in various chemical substances. 
May 2list.—THE ASTRONOMY oF CoMETS. 

Professor Grant, in his fourth lecture on this subject, pointed 
out how in 1832 Biela’s comet passed within 17,000 miles of the 
earth, and as it was known beforehand that it would be in such 
close proximity, considerable alarm was felt lest the earth should 
get into the nebulous matter of which the comet seems to be com- 
posed. However, there was no collision or inconvenience of any 
kind. As it is known to some extent how thickly comets are dig- 
tributed in space, the chances of the collision of the earth with one 
of them have been calculated in accordance with the doctrine of 
probabilities, and the chances are about 281,000,000 to one that 
a comet will never run against the earth. In 1846 Biela’s comet 
separated into two ;a little of it was afterwards seen in 1852, 
but it appears to have been dissipated imto space ; it was one of 
those comets which showed nothing to indicate a solid nucleus in 
the centre. Encke’s comet appears to be slowly falling into the 
sun, and to be retarded by a resisting medium in space ; but as no 
similar retardation has yet been measureable in connection with the 
motions of the planets, Encke’s theory is not yet considered to be 
sufficiently established. At present there are 259 comets whose 
orbits have been computed ; some of them revolve in elliptic and 
others in parabolic orbits. It has been calculated that there are 
116,150 comets within an imaginary sphere surrounding the sun at 
the distance of Jupiter, but if a sphere at the distance of Nepture 
be taken the number of comets included would be 22,416,000, 

May 247TH.— History. 

Professor Seeley gave the first of three lectures on modern 
English history. 
May 267TH. —ELEcTRICTTrY. 

Professor Tyndall, in his fifth lecture on electricity, repeated 
Davy’s experiments of the manuiacture of potassium by ¢ lectrivity. 
He fused some potash in a platinum crucible, and used a carbon 
negative electrode of a 10-celi Groves battery, with an iron 
posilive electrode, to throw down the potassium, which was de- 
posited in globules, which he set on fire. Next he made some 
lithium from the fused chloride of lithium; in this case he used 
an iron negative and carbon positive electrode to get the metal, 
which burnt with a bright steel-white flame. An air blast was 
used to help to fuse the chloride of lithium in the platinum 
crucible. He showed the decomposition of acetate of lead under 
the electric current, and the formation of crystals of metallic lead, 
the electric microscope being used to make the phenomena 
visible to the wiole audience. 

When speaking of Obm’s theory and Kohlrausch's verification, he 
said that the amount of force which urges forward the electric current 
(the electromotive force) may be deduced from the action of the 
current, when opposed by different resistances, upon a freely sus- 
pended magnetic needle. If the wire which carries the current be 
cut across, the current ceases to flow. The electricity ceases to 
be dynamic. But at the two ends of the severed wire we have 
static electricity. Ly suitable instruments the amount of this 
statical charge may be determined ; it increases with the number 
of elements of the battery. It is, moreover, proportional to the 
strength of the current obtained when the wires are reunited. In 
this way the statical charge becomes a measure of dynamical 
action ; electricity at rest is connected with electricity in mvtion. 
In experiments on the electroscopic properties of the voltaic cir- 
cuit it is necessary that the battery should be well insulated. If 
the middle point of a wire which connects the two poles of a 
voltaic battery be connected with the earth the tension of that 
point is null. The circuit gradually rises in tension right and left 
to the two poles of the battery. But on one side of the point we 
have exclusively positive electricity, while at the other side we 
have exclusively negative electricity. At equal distances at 
opposite sides of the zero point the tension is the same, If any 
other point than the middle be connected at the earth it becomes 
the zero point, right and left of which as before we have tie two 
vpposite electriciues. If the negative end of the battery be cun- 
nected with the earth the whole wire shows positive electricity ; 
if the positive end be connected with the earth the whole wire 
shows negative electricity. The wire offers a certain resistance to 
the passage of the current. The battery itself is also in the 
circuit, and the current has to overcome its resistance also. But 
the resistance of the battery may be expressed by a certain length 
of the external wire. When this is done the sum of the lengths 
of both wires is called the reduced length of the circuit. Given 
the reduced length of the circuit and the electromotive force, we 
can determine by a simple calculation the electric tension of every 
point in the circuit. : D 
may be represented by a horizontal line (called an abscissa) ; the 
electric tension at every point of the circuit may be represented 
by a vertical line (called an ordinate). If ordinates be drawn to 
represent the electric tensions at a great number of points of 
the circuit the line joining the ends of all the perpendiculars will 
represent the distribution of electric tension in the circuit. The 
steepness of this line also represents what Ohm called the electric 
fall. More strictly, the electric fall is the decrease in the length 
of the ordinate for the unit of length of the abscissa. The total 
charge of the wire is expressed by the area of the triangle enclosed 
by the ordinate, abscissa, and line of fall. The laws of the voltaic 
eircuit, as enunciated by Obm, have been verified everywhere. 
The electroscopic state of the circuit has been examined by 
Kohlrausch and found to be in strict accordance with Ohm's 
theory. Obm assumed the passage of the electric fuid from one 
section to another of the connecting wire to be due solely to the 
difference of electric tension between the two sections ; he further 
assumed the quantity of electricity transmitted to be proportional 
to this difference of tension, ani from these fundamental assump- 
tions he deduced the laws of the voltaic circuit. These laws may 
be briefly stated thus : - (2) The strength of the current is directly 
proportional to the electromotive force. (6) The strength of the 
current is inversely proportivnal to tue resistange. (c) If the wire 
which unites the two poles of battery be of same material, 
and of the same thickness throughout, the electric fall is the same 
throughout the wire. (d) lf the wire be of the same material, 
but of different thicknesses, the fall is steeper on the thin wire 
than on the thick. The fall, and therefore the strength of the 
current, is inversely proportional to the cross section of the wire. 
(e) If the poles be connected by two wires of the same thickness, 
but of different resisting powers, the electric fall is steepest on 
the more resisting wire. The fall is directly proportional to the 
specific resistances of the wires. verifying these laws 
Kohlraysch ewployed a condenser to augment the feeble charges 
obtained from his voltaic cell, and he held this instrument to be 
essential. By an exceedingly skilful device Sir Wm. Thomson has 

1 1 y, and thus greatly simplified 


a v 





the means of demonstration. 

Phi rs, he said, suppose matter to be made of elementary 
parts d atoms, which are practically indivisible. The ele- 
mentary atoms can be caused to unite to form compound atoms, 
which are called molecules. Thus water is formed of the combina- 
tion of the atoms of oxygen and hydrogen ; common salt is formed 
of union of atoms of chiorine and sodium ; potash is formed by the 
union of the atoms of potassium and oxygen ; the sulphuric acid 
also which we employed to acidulate our water is formed by the 


The circuit through which the current flows | 





j ends of the two metals, 


with atoms of oxygen. When two 
. are dipped into acidulated water the 
zinc, a8 we know, # yery strong attraction on the oxygen of 
the water. When ips are united tis attraction triumphs ; 
the oxygen unites with the zinc and a voltaic current is esta- 
blished. The oxide of gine here formed combines with the sul- 
phuric acid and forms gulphate of zinc. By this removal of the 
oxide from its surface the zinc is kept constantly clean, and thus 
enabled to attract other atoms of oxygen from the surrounding 
liquid. During this process the zinc gradually dissolves, »nu as 
long as this continues the electric current will flow. In tact, it is 
the constant di tiop of the zinc that maintains the permanent 
current. The hydrogen of the water escapes as atree gas from the 
surface of the platinum, which, unlike the zinc, is not dissolved. 
We are not yet quite clear as to the precise way in which the 
electric current ig supported by the golution of the zinc, but the 
following facts and poewietions ought to be known :—When two 
different metals gge brought into contact, with no liquid between 
them, one of them ehapges itself with positive and the other with 
negative electrigity. e have here the famous “contact force’ 
which Volta and his followers considered to be the urging power of 

2 waltaic current. But the generation of heat, and the per- 
ormance of mechanical work, by the mere contact of two meials, 
would be equivalent to a perpetual motion. It would be at vari- 
ance with the law which requires for the production of any 
power an equivalent consumption of some other power. It is, 
however, a fact that when two different metals touch each other 
the positive electricity resorts by preference to one metal, and 
the negative electricity to the other; the two electricities a:e, as 
it were, attracted differently by the two metals, This difference 
of attraction, however, only causes a momentary rearrangement 
of the two electricities, which paas, when the contact is made, into 
a new condition of equilibrium. As long as the contact continues 
this equilibrium is not disturbed ; there is no continuous current. 
We may regard the distinct atoms which enter into the molecules 
of a compound as charged in a similar manner. For example, 
atoms of hydrogen and oxygen, when they unite to form a molecule 
of wa'er, may be looked upon as charged like the two touching 
metals. This would be the case if the atonis, like the metals, 
possessed different attractions for the two electricities. When 
strips of zinc and platinum are plunged in such a liquid the 
positively charged atom will turn towards the one metal, and the 
negatively charged atom towards the other. But, unless the 
metals touch each other, electrical equilibrium immediately sets 
in, a constant state of electric tension being set up at the free 
The electricity at the ends may be per- 
mitted to flow into a condenser, and may be thus stored up; such 
a condenser may then be discharged through a covered wire which 
passes round a magnetic needle, a deflection of the needle being 
taus produced. Thus, in Davy’s experiment with his large voltaic 
battery, wherewith he charged his battery of Leyden jars, the 
latter, after having been cha: ged, might be discharged through a 
galvanometer, a magnetic deflection being thus produced. But the 
metals, once relieved of their charge, would immediately reload 
themselves with electricity, aud might be again employed to charge 
a Leyden battery, and to produce a deflection of a magnetic 
needle. Atno moment during this process the battery cicuit 
would be complete ; still we should have a succession of magnetic 
actions similar to those observed with a closed circuit. In fact, 
in the closed circuit the solution of the zinc incessantly removes 
the charged surface of that metal by dissolving it away, and 
enables the zine to take a fresh charge ; an incessant effort, never 
fully satisiied, is made to establish electric equilibrium ; the in- 
cessant renewal of the effort maintains the electric current. 

Thus, then, in the cell where the voltaic current is generated 
chemical action occurs. We have, on the one hand, the dé 
position of the water, and on the other the combination of t 
zinc with the oxygen and the sulphuric acid, But a vo taic 
current can also pruduce chemical action at a distance from its 
This discovery was made in the year 1800 by 
gle 


union of atoms ef 
strips of zinc and 


the 


piace of generation. 
Nicholson and Carlisle. We cannot decompose water by a si 
volta:e cell; but when two or more cells are united to form a 
battery, the current from such a battery, when sent through 
acidulated water, tears asunder the united atoms of oxygen and 
hydrogen. ‘The oxygen is set free at the place where the current 
enters ; the hydrogen is set free at the place where the current 
quits the liquid. If the direction of the current be reversed the 
oxygen and hydrogen instantly change places. It must be clarly 
borne in mind that the direction of the current, as already de- 
fined, is the direction in which the positive electricity moves. 
Knowing, therefore, the places at which the oxygen and hydrogen 
are berated we can inter with certainty the direction of the 
current through the liquid. For every volume of oxygen liberated 
in the decomposition oi water by a voltaic current two voluwes 
of hydrogen dre st free. Electro-chemical decomposition is 
called electrolysis ; and the compound liquid decomposed by the 
electric current is called an e/ectro/yte. 

The electric current formed a powerful means of analysis in the 
famous experiments of Sir Humphry Davy in 1807. By operating 
with the current upon ordinary potash, Davy found the base of this 
substance to be a metal of exceeding lightness, and with an extra- 
appetite forordinary oxygen. When placed on water it tloated on the 
liquid, and combined with its oxygen. By the heat thus generated 
the liberated hydrogen was caused to burst imto flame. When a 
globule of the metal was placed on ice it burned with a bright 
flame, and the hole made by the heat was filled with a solution 
of potash. Soda, treated in the same manner, also yielded a 
metal resembling that of potash. Thus Davy, by the use of ‘the 
voltaic current, decomposed the alkaline earths, and greatly 
expanded our knowledge of chemistry. To obtain these ofiects it 
is necessary to bring the potash and the soda to a state of fusion 
by heat. In the solid siate they are non conductors of electricity. 
To conduct the current it is necessary that they should thus turn 
and be decomposed. : 

When a current is gent through a solution of common salt it 
decomposes both the water and the salt. The chlorine of the 
salt, in company with the oxygen of the water, appears where the 
current enters the liquid. The sodium of the salt, in com)any 
with the hy: of the water, appears where the current quits 
the liquid. Chlorime possesses powerful bleaching propertics; 
and if the solution of salt be coloured with indigo or litius the 


presence of the chlorine is declared by the destruction of the 
colour. When a current is sent turough a solution of iodiie of 
» curs 


potassium the brown substance ivdipe is set free where ¢! 
rent enters, while the metal potassium is set free where the cur- 


rent quits solution. : 
In elec sis it is usual to immerse two plates of platinum, or 
of some other sui ee, in the liquid to be decomp sed, 


and to send the current from plate to plate. The plate at which 
the current enters the liquid is culled the positive electrove ; tue 
plate at which the current quits the liquid is called the negative 
electrode. Without the liquid these electrodes would, as we have 
already learned, charge t selves with positive and ne,ative 
electricity. But inasmuch as electricities which attract each 
other are of opposite qualities, the substance which is liberated at 
the positive electrode is called the electro-negative constituent, 
while the substance liberated at the negative electrod. is cailed 
the electro-positive constituent of the liquid. _ Thus, in the 
examples above given, the oxygen, chlorine, and iodine are the 
electru-negative clements ; the hydrogen, sodium, and potassium 
being the electro-positive elemeuts. The terms electro-positive 
and electro-positive are, hgwever,‘relative, for a substance may 
be electro-negative in one combination and electro-negative in an- 
other. If an electric current be conducted through a solution of 
sulphate of soda it separates the u.ic acid from the sola; 
the presence of the acid may be proved by its turning a vegetable 
colour red. When nitrate of silver or acetate of lead is devom- 

osed by a voltaic current crystals of silver, or of lead, are 
Teposited on the negative electrode. 

(Zo be continued.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


*PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. AsHER and Co,, 11, Untre den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.LPHons Diigr, Bookseller. 

ST, PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Josz ALcover, Editor and Proprietor of the 
. ** Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—WIiMer and Rocens, 47, Wassau-street. 


PUBLISHER’S NOTIOES, 


*,* With this week’s number of THE ENGINEER we issue as a 
Supplement No. XXXVI. of our Portfolioof Working Drawings, 
representing 120-horse power Oscillating Enyines with Surface 
Condensers, by Messrs. J. Watt and Co. Each number, as issued 
by the Publisher, Ne teppei apm and Subscribers are 




















requested to notify the fact at our office should they not receive it. 
There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the 1 ining ineering jou! 


combined, Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 














TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 

er, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. . 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

J. H. (Rochdale).— The party to whom you refer is Mr. McCullogh, optician, 
Birmingham. 

R. M.— We are requested to inform “‘ R. M.” that the boiler bands he requires 
are to be had from the Bowling Iron Company. 

H. A. (Bombay).— We think you have been hardly used, but we do not see 
that any good would be done to you by publishing your letter. 

Duckuam’s WEIGHING MacHINe.— We are requested to state, in reply to a 
correspondent, that Mr. Cowdy, 40a, Queen-street, B.C., is the maker of this 
machine, 

A. J.—Our reports of the trial should enable you to judge for yourself whose 
engine is most likely to suit you. The horizontal type is superior to the 
beam for general purposes. 

Tu. F.—As far as we know the plan is new ; we cannot, however, make so 
perfect a search as you would require among the patent specifications. You 
can satisfy yourself one way or another by referring to the speci fications, 
éc., which are all open to inspection at the Free Library, Camp-field, in 
your town. 

A. A.—In testing the engines at Oxford no diagrams were taken by the judges. 
The work done is measured by the brake, and by the brake alone. Asa result, 
every endeavour is made by experienced engineers to reduce engine friction. 
A piston leaking a little may have a positive advantage over one too tight. 
It is the best practice to construct the racer many months before the trial, 
and to keep her constantly at work.” Indeed, it is the opinion that no 
engine is jit to run at a show until she ishalf worn out. We have no 
doubt whatever that you have found a tight piston ring increase the con- 
sumption of steam for the same actwal work 25 per cent. 





Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including doublenumber) .. .. .. £0 15s. 9d. 
Yearly (including two double numbers) .. +» £1 lls. 6d. 

If credit be taken, an extra charge of two shillings and sixpznce annum 
wiii be THE ENGINEER is registered for ommainies net. 

Advertisements cannot be inserted unless delivered bcfore six o'clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche ; all other letters 
to be addressed to the Editor of Taz Enaineer, 163, Strand. 
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INDIA PUBLIC WORKS’ EXAMINATION, 


SomE years ago—previously to the introduction of the 
open competitive examination system, which is now almost 
universally in foree—the public cry was exceedingly bitter 
against the practice then prevailing of conferring appoint- 
ments. It was alleged that they ought to be all thrown 
open, and obtainable by merit and merit only ; that every 
British born subject had an undeniable right to benefit, if 
duly qualified, by the public purse, and "that the reign of 
private interest and patronage should be brought to a ter- 
mination. It was confidently asserted that there would be 
no lack of eligible candidates; and, in fact, the expectation 
was that the available supply would far exceed the de- 
mand. We confine our future remarks to the particular 
class of appointments now occupying our attention, and 
ask, so far as they are concerned, what has been, what is 
the result? The results of the recent examination for ap- 
pointments in the Public Works Department of our great 
Oriental wv demonstrate unmistakeably that there 
is plenty of work to be done and no one to do it. Out of 
—_ vacancies only thirteen have been filled up, supposing 
all the successful candidates to accept the appointments. 
In other words, the demand for men is three times the 
available supply. The contrast, however, becomes still 
more striking when it is considered that there were seventy- 
five candidates who ge themselves for examination, 
and that sixty-two of these were unable to reach the required 
standard of six hundred marks. Some of them must have 
been joking in the matter, as all the self-conceit in the 
world could hardly have encouraged the belief of some of 
them that they could pass, It would be both curious 
and interesting to know what the marks of the 
rejected aspirants were.. We should recommend in future 


the advisability of a preliminary examination, in order to : 


separate the chaff from the wheat; for, looking at the 
results of the late trial, and comparing the “work done” 
with the “‘ power expended,” the loss is enormous. Let us 
investigate this a little in detail. Including the four or 
five who were rejected as agra incompetent to stand 
a hot climate, there were in round numbers eighty candi- 
dates. The certificates of all these, relative to their quali- 
fications, iad to be carefully scrutinised, as well as those 


from the various collegiate and scholastic professors, and 
professional men under whom they had served. All the 
candidates were examined by members of the faculty, and 
the technical examination lasted an entire week. We have 
no pity for the unsuccessful ones, but we entertain a de- 
cided commiseration for the examiners who had to wade 
through the chaotic mass of returned papers in order to 
tabulate the results, and at the end of their arduous labours 
find, to their disappointment—we will not say disgust— 
that thirteen out of seventy-five candidates are all that are 
eligible for forty appointments. 

The foregoing facts being the plain statement of the 
case, it remains to discover the reason of so lamentable an 
exposure of the utter inefficiency of the professional and 
educational training of those who would be engineers. 
It should be mentioned that we do not consider the 
failure of a candidate to attain the standard fixed 
by the Indian Board of Examiners to be neces- 
sarily a proof that our technical education is defi- 
cient, although, when so many fall short, it is difficult 
to maintain that it is as perfect as it ought to be. In any 
competitive examination, when the large majority of the 
candidates fail to reach the required minimum of marks, 
one of two causes must give rise to the circumstance, Either 
the standard fixed by the examiners is too high, or that of 
the candidates themselves is too low. Either too much is de- 
manded of them, or they demand too little of the examiners. 
From the papers published in our columns, it is evident 
that the former was not the cause which led to this whole- 
sale rejection of our youthful professional brethren. To be 
required to answer sixty per cent. of all the questions 
placed before them was by no means an onerous task, 
more especially when, so long as the minimum number of 
marks in each separate subject was attained, any excess 
above it compensated for a smaller number in another 
subject, and assisted to raise the gross amount. Thus, for 
example, suppose that a candidate obtained just the mini- 
mum number of marks which enabled him to pass in that 
particular subject, but considerably over that number in 
another subject. The latter counted in the gross total, 
and would, perhaps, raise it .to the standard of the six 
hundred, a give him an appointment. An inspection of 
the list of successful candidates published in our number 
of last week will point out that one obtained exactly the 
minimum number of marks in “surveying,” which was the 
lowest in the whole list, and yet the excess above the mi- 
nimum in the subjects of “ mathematics ” and “ civil engi- 
neering,” enabled him to get a good place. When, in 
addition to the general character of the papers themselves, 
this fair and judicious method of tabulating the answers is 
taken into account, it will be admitted that the examiners 
have done everything in their power—all, in fact, they 
ought to have done—to render the ordeal through which 
the candidates had to pass as mild and equitable as could 
possibly be done consistent with their duty to the Indian 
Government and the public at large. We lay it down, 
therefore, that the fault of the failure does not rest upon 
their shoulders, but must be sought for in another direction. 

When a person is glaringly deficient in knowledge and 
is not aware of it, he has arrived at that stage which Lord 
Bacon defines as “ compound ignorance ;” and there is no 
other conclusion to be accepted with regard to the exami- 
nation in question, than that there must have been a large 
amount of compound ignorance amongst those who pre- 
sented themselves for the appointments. Putting it in the 
mildest form, aud terming it want of information, it may 
have been caused in a variety of ways. Firstly, some of 
those who failed might be mentally incompetent to reach 
the goal, no matter what their education and training 
might be. Secondly, some may have been unsuccessful 
not through any want of actual ability or intellectual 
power, but through carelessness and an undue appreciation 
of the difficulty of the task before them ; and, thirdly, 
others may have fallen short in consequence of not employ- 
ing the proper means to the end. Instead of availing 
themselves of the legitimate sources of training and pro- 
fessional education, they have endeavoured to come in by 
the window, and not by the door, and the result has been 
only what might be anticipated. This was, no doubt, a 
very fruitful source of failure, and those candidates who 
have suffered by it have no one to blame but themselves. 
So far as the first in this category are concerned, they, of 
course, should never have gone up for examination, but it 
was more the business of their instructors and guardians 
to see to this than themselves. The most diffident and 
modest man, and one who is most distrustful of his own 
capabilities, will be almost persuaded by others that he is 
a smart fellow, and will soon begin to regard as easy 
of accomplishment and attainment that which he 
formerly looked upon as an Herculean task. This 
is the hardest working class of the whole. They de- 
serve success, and when they do not gain it, the 
rg gee is proportionally more bitter and harder 
to r. The second class comprises men who are 
frequently possessed of more superficial than solid ability. 
They have a quick intelligence and observation, a memory 
temporarily very retentive, and a great versatility of 
talent, thus enabling them to acquire a certain amount of 
knowledge of almost any subject at very short notice. 
Allowing for the difference between mental and physical 
power, they resemble the athletes, who are comparatively 
idle when there is nothing going on in the sporting line, 
but are ready at a moment's warning to “go into train- 
ing” for any particular athletic exhibition or feat of mus- 
cular display. This class, similar to the last in our cate- 
gory, puts implicit reliance in “cramming.” We are glad 
to see that the examination were so framed as to 
leave as little scope as possible for the ventilation of know- 
ledge acquired in this unsati ry manner, We have 
pam now touched upon the principal cause of the 
number of tandidates receiving appointments being so 
limited. It is here that a and palpable error is per- 
petrated. It is true that the process of cramming is appli- 
cable to professional examinations as well as to those of a 
collegiate and ic character, but not to anything 





approaching the same extent. The ablest and most expe- 
tuned examiner would be sometimes puzzled at an ordi- 


nary collegiate examination, to distinguish between the 
legitimate student and the regular and systematic cram- 
mer, but there is no such difficulty when the test is of a 
professional nature. It is simply impossible to cram a 
man for an engineering examination on technical poiuts. 
He cannot be made acquainted with the routine of an eu- 
gineer’s office unless he has acquired that knowledge by 
actual experience. An engineer who turned “ coach” him- 
self could not impart the information by mere lessors and 
lectures, any more than a mechanical engineer could learn 
his business outside of the shops. What, then, must be 
the chance of success of those candidates who are content 
to learn from those who are incompetent to teach, thus 
literally constituting themselves examples of the blind 
leading the blind ? 

There is no mistaking the fact, that in the recent exami- 
nation a strict distinction was made between amateur and 
bona fide engineering work, both in the office and the 
field. The whole tenor of one of the papers on “ survey- 
ing” was clearly to this effect. The number of questions, 
and the minute details of the nature and extent of the 
work they required answers to, left not a loophole of escape 
for any one = had not been engaged on real professioual 
work. There was no room for evasion or equivocation ; 
nothing but a plain, straightforward answer would do. It 
is evident that in future, amateur surveys of Hampstead 
Heath, or Greenwich Park, will not be allowed to count as 
bond fide engineering practice. When it is borne in mind 
that those upon whom appointments in India are conferred 
may very soon have charge of work, it is but right that 





they should know what responsibility signifies, and under- 
stand the difference, and the consequences also, of doing a 
| thing right and doing it wrong. It does not so much 
matter how large the job is; but a young engineer, who 
has had a small survey or a section to make, aud is 
responsible at the office to his employer for the accuracy of 
his work, would really know more of practice than a man 
who had made the trigonometrical survey of Great 
Britain en amateur. Responsibility is the touchstone of 
practice, and the man who has had none ought to be 
proved first, before works are entrusted to his charge. 
After having considered the whole sabject of ap- 
pointments and disappointments, it might be fairly 
asked, What do the Indian authorities intend to 
do? What line will they pursue, and what course 
will they adopt, in order to fill up the twenty-seven 
vacancies now existing in their Public Works Department, 
vacancies which it may be presumed require to be filled up 
It may be said, if there is so much difficulty in obtaining a 
dozen men for the Indian service, there will be still more 
in obtaining twenty-seven. One thing is certain, that the 
standard of educational and professional proficiency cannot 
be reduced below its present level without seriously im- 
pairing the status of the men sent out. The otherresource 
is to make the appointments of more value by raising the 
pay and allowances in the lower grades, so as to givea 
man a better start than he now obtains, Atthesame time 
the opportunity might be taken of thoroughly revising the 
whole of the ruies, regulations, pay, allowances, privileges, 
and pensions of the entire service so as to place it ona 
better and more enviable footing with the young members 
of the profession, with whom it is certainly not a favourite; 
nor can it be justly said to be entitled to be so regarded. 
We do not at all join in the wholesale condemnation that 
has been frequently launched at this branch of the 
civil service of the Crown. On the contrary, it possesses 
advantages in many ways. But there is a great difference 
between a service being endurable and being desirable. By 
a few very trifling modifications the Public Works Depart- 
ment of India might be rendered a very desirable service, 
and there would then be no difficulty in finding eligible 
candidates for double the number of appointments vacant 
in its ranks, 
EXPLOSIVE SHELLS FOR SMALL ARMS, 


“Ts it legitimate warfare to make use of explosive 
bullets against troops ?” This is a question which has been 
frequently agitated of late years with varying conclusiuns, 
and has even been elevated to the dignity of a subject of 
discussion by an international congress. It will be remem- 
bered that the opinion of the majority at St. Petersburg 
was against the use of such projectiles, and the limit of 
size was fixed at 400 grammes, or about 14 ounces. But, 
practically, resolutions, or engagements of this kind, are so 
easily evaded as to be worthless, What guarantee is there 
that projectiles smaller than the stipulated size shall not 
be used! And if one side uses them, is it likely that the 
other will be slow in retaliating? The objection urged 

inst the use of small arm shells by the general 
public—for there is a more practical objection known 
to those professionally interested —is on the score of 
humanity. Ghastly pictures, which are not much exag- 
gerated, are presented of the effects upon men and horses 
of these terrible projectiles. The imagination does 
not require to be largely stimulated to enable it to form a 
clear idea of the nature of the injury a man would receive 
by the bursting of a rifle shell in his head or chest, and 
immediately the public is loud in exclamation against what 
it is pleased to call an inhuman mode of killing. But 
when we recollect that the business of war is to kill, that 
engineering and chemical sciences are exerted to the utmost 
to carry out the same object, and, further, that no objection 
is made to the use of shells for artillery, which are quite 
as horrible in their results, the outcry loses much of its 
point. The opponents of explosive bullets, while arguing 
strongly against the inhumanity of killing, appear to have 
overlooked the inexpediency of placing a man beyond the 
need of surgical assistance. Under some circumstances we 
can well understand that it would be far more essential to 
wound than to _. , Saoen on man is, of course, as 
useless, so far as ting purposes go, as a dead 
man, but he has this further dlendventngs, that he 
requires others to take care of him and attend to his 
wants, A number of wounded might thus prove a 
serious incumbrance. But, on the other hand, the moral 
effect of the use of explosive bullets might be very 





powerful, especially upon young troops, A man who 
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would have but a moderate objection to being shot with 
an erdinary bullet might ba! | naturally show a more de- 
cided reluctance to face a shell. 

After all, who can venture to say that, in spite of public 
opinion and the St, Petersburg Congress, we may not have 
an opportunity of seeing explosive bullets in use before 
this war is over? It is believed that the Prussians have 
already provided explosive projectiles for the few Gatling 
guns they have, and the gap between Gatlings and small 
arms, or the small-bored mitrailleuse, is not a very wide 
one. . 

For some time past attention has been attracted abroad 
to what is claimed by its inventor, M. Pertuiset, to be a 
new explosive material for charging shells, Its composi- 
tion has been kept a secret, but we are assured that there 
is no difficulty in preparing it, that it is safe to use and 
handle, and that the inventor will afford every assistance 
to any properly constituted body undertaking to experi- 
ment with it. On Wednesday last we had an opportunity 
of witnessing its effects upon the bodies of horses, at a tzial 
which was conducted in the presence of Surgeon-Major 
Wyatt and some gentlemen professionally interested in the 
matter. The unfortunate animals upon which the experi- 
ments were tried were already doomed to die by the pole- 
axe. Poor creatures! if anything, a still speedier death 
was substituted. 

The shells made use of during the experiments were of the 
size represented in the engraving, and were fired from one 
of Mr. Adams’ service revolvers, with a charge of 225 
grains of powder. “The bursting charge of the shell—which is 





probably a fulminate, judging from the smell of its smoke— 
is placed in a cylindrical cavity in the front part of the pro- 
jectile, and the thin lead at the point turned in upon it. 
There is a cup at the base of the bullet, but no plug. In 
the first experiment the horse was struck in the centre of 
the forehead and killed instantly. There was no sign ex- 
ternally that would lead an observer to believe that the 
animal had been shot with other than an ordinary pistol 
ball, but on removing the skin the frontal bone was 
to be splintered and forced outwardly over a space of seven 
inches by six. The shape of the brain was completely 
destroyed, and the pieces of the shell had passed out near 
the junction with the vertebre, tearing a large hole in the 
base of the skull, Another shell was then fired at the 
shoulder of the dead horse. It passed@ through the flesh 
and muscle of the shoulder, through the third rib, across 
the cavity of the chest, and burst, apparently, in its pas- 
sage through the rib on the other side, for there the hesh 
was blackened round the cavity of the wound, The re- 
mains of the shell, when extracted, presented the appearance 
shown in the engraving. From this experiment it 
would appear that contact with something Reser than 
flesh or muscular tissue is necessary to cause explosion ; 
but the trials were not sufficiently prolonged to enable 
this to be definitely stated. 

The first experiment was then repeated on another 
horse with the ordinary solid bullet used with the Adams 
pistol, In this case also the animal fell dead ; but the 
skull was not shattered, as in the first experiment. Never- 
theless these little solid bullets have terrible shattering 
ane as we saw in the case of the large bone in the dead 

iorse’s leg, which was broken in splinters by a single shot. 

When we see practically what the Adams pistol is capable 
of performing, we are not surprised at the expressions of 
satisfaction that have been elicited by its trial at the hands 
of the French Government. It has been tested at ranges 
far beyond what is considered to be the boundary of pistol 
fire, and has been found efficient. In the question of 
revolving pistols, at all events, our Government has no 
reason to be dissatisfied with its selection. 

There could be no doubt concerning the effects of these Per- 
tuiset shells. But this is not really the chief point to be con- 
sidered. ‘There are many such explosive bullets known to 
sportsmen and military men which are capable of pro- 
ducing as serious wounds, but the difficulty with them all 
has been in using them with safety. ‘This is the practical 
objection alluded to above. It is perfectly useless to in- 
vent an explosive projectile which, though entirely satis- 
factory in its results, is yet unsafe to trust to the rough 
ehances of a campaign or the careless handling of the 
soldier. On this point we are at present, so far as M. Per- 
tuiset’s invention is concerned, quite in the dark. Butit is 
only fair to add that the inventor declares that no difficulty 
need be anticipated on this score, that the composition can 
be made as sensitive or non-sensitive as desired, and that 
cartridges loaded with his projectiles can be carried with 
perfect safety. 


THE BRITISH MUSEUM AND SOUTH KENSINGTON, 


Seven years ago the would-be perpetrators of a grand 
Government job, as inexcusable in concoction and condi- 
tions as it would have been disastrous, were angrily 
rebuked and stopped by the House of Commons, whose 
eyes were opened to the true nature of the Brompton 
proposals, to purchase the Exhibition sheds and castles 
of Fowkean design for the removal to them of the British 
Museum (except the books), mainly through certain letters 
by a member of our profession. The job, however, was 
scotched, but not killed. Mr. Gladstone succeeded in get- 
ting authority to purchase, and did buy, sixteen and a-half 
acres of the unoccupied building ground of the estate of 
the Commissioners of the Exhibition of 1851, at South 
Kensington, at. the alleged moderate price of £120,000 ; 
and as Mr, Lowe is reported to have said, that land has 
stood vacant, as a sort of “ Potter’s Field,” now for seven 
years. Meanwhile the purchase-money extracted from 
the nation’s purse, aud .seven years’ interest on it 
wasted, has no doubt gone if we knew but its his- 
tory, to advance the objects that the South Kensington 





clique have obstinately and always kept in view—the 
aggrandisement of that gigantic, fashionable, and royally- 
patronised toy, at the expense “of absorbing one after 
another, every institution of art, science, or learning upon 
which it can lay its hands, On Tuesday night last, the 2nd 
inst., after this convenient repose of seven years, the job— 
the word is not ours alone—was revived, and at the end of 
a Jate sitting the tired Committee of Supply of the House, 
after a division, passed a vote of £6000, to enable the 
Chancellor of the Exchequer, on his own proposition, to 
cover four acres of this “ otter’s Field” with buildings, and 
to dismantle the British Museum by moving into them the 
whole of the natural history collections, leaving at the 
Museum the books and the antiquities only. No 
doubt this vote of £6000—which will hereafter most 
probably reach £600,000—is but the thin edge of the 
wedge. But if this vote is to remain unchallenged, 
and to be acted on, we hesitate not to say that one 
of the gravest injuries that can be conceived possible 
will have been done to the future progress of popular edu- 
cation as effected by the inspection of museums, to the 
civilising and humanising influences these ought to pro- 
duee, and to the real facilities for the higher pursuits of 
natural science. The mischievous vote was not passed 
without the boldest and gravest protest from a few inde- 
pendent members, the weight of whose opinion may well 
balance their fewness, Indeed, there appears to have been 
only 130 members present, of whom 34 voted against the 
the measure—a large minority, when we regard the 
docility to ministerial bidding of the present House. Mr. 
Beresford Hope is reported to have vigorously opposed 
the scheme, some of the objections to which he briefly re- 
cited, characterising 1t as a gross job; and four other mem- 
bers also spoke against it on various grounds. And now 
what are Mr. Lowe’s strong arguments for removing the 
natural history collection to what Mr. Hope inade- 
quately described as “a distant suburb of London?” 
They amount to this, as expressed by himself: The “ Pot- 
ter’s Field” has been bought, it cost £120,000, but it could 
now be sold for £220,000, he says; yet it has lain waste for 
seven years. A site upon the Thames Embankment, on 
which to stow the spoils of the British Museum, cannot 
be had without building over recreation ground intended 
for the public, the very ground which a month ago Mr. 
Lowe was very anxious to confiscate for the Crown ; so he 
does not think, “after what has taken place,” that plan 
could be carried out. But ground adjoining the British 
Museum can, he adds, only be purchased at a cost 
of £50,000 per acre, and so the conclusion is 
arrived at that nothing better can be done than to 
destroy for all useful ends the natural history por- 
tions of the British Museum, and to lame the remain- 
ing portions and objects of that noble and national in- 
stitution by emptying its treasures out upon this “ Potter’s 
Field,” three miles from the British Museum, and averag- 
ing not less than five miles from the actual working and 
toiling middle-class regions of London. We need scarcely 
expend our small space in proving that time and distance 
are obstacles to the poorer classes of an iusurmountable 
character, unknown to the richer ones; with little leisure, 
no unbroken days that they can call their own, few holi- 
‘lays, and not very much loose money to spend in their 
enjoyments, frequent visits, evening lounges with their 
wives and children in a vatural history museum, at 
South Kensington, must be to all the working and 
smaller shop-keeping classes simply impossible. Even 
on such holidays as Easter, &c., to waste two hours 
out of the one precious day, and to pay two shil- 
lings and more for conveyance of himself and 
family to such a place, amounts tv a prohibition. This 
move, therefore, as regards the lower classes, is, in fact, 
to shut up altogether the British Museum at the very 
time when it is agitated to open it freely at night and 
on Sundays for their special benefit. For what do these 
classes know or care about antiquities or sculpture? Simply 
nothing—as much as the housemaid who supposed that 
the dismembered figures of the Parthenon represented the 
results of a railway accident. Therefore, if anything is to 
go off from the British Museum, why not send that which 
is really germane to the art department, and relegate to 
Brompton the sculpture, the antiquities, and all the so- 
called ethnological collection. Then these would have some 
congruity and even utility, but the natural history can have 
noue ; and possibly itisthe consciousness of this which actuates 
Mr. Cole, if it be true as stated in the House, that he is 
for once opposed to this accession to the Brompton 
cosmos. Let us, however, take Mr. Lowe upon his 
own figures, The sixteen and a-half acres of “ Potter’s 
Field” are worth £220,000. Four acres of site are wanted. 
We don’t believe in the necessity for one-half that 
space. Well, then, sel/ this Potter's Field, and buy with the 
roceeds the four acres needed to enlarge the British 
Seeieam ; they can be had, on Mr. Lowe’s own showing, 
for £200,000, or, as we believe, greatly under that amount. 
Sell also that cramped up bit of space between Jermyn- 
street and Piccadilly, called the Museum of Economic 
Geology, and then, in place of disassociating the library 
and the natural history collections forever from the use 
of all men of science, of learning, of research, unite 
them in one grand and orderly whole, where each shall 
help to throw light on the other. The natural history 
collections, of course, include the now grand collec- 
tions of paleontology, and of petrology and mineralogy. 
No Government in Kurope, except our own, would be so 
utterly devoid of all sense of consequence and relationship 
in the professed institutions for advancing knowledge as to 
maintain a so-called school of age museum of economic 
logy, with inadequate space, and therefore indequate 
Piece in one spot, and the noble adnacabegiont” and 
palwontological collections of the British Museum at a 
distamt one, much less to move the latter farther away out 
of all reach. The hackneyed arguments of economy, even 
were they true as here they are not, should have no weight 
as primary i ions in such a question as this. Let 
us render our national institutions as perfeet and efficient 
for their real objects, clearly understood, as possible, no 
matter what the expense, and we shall have been most 


traly economical in the end, if there be any truth 
in the proverb that “wisdom and knowledge are above 
gold, and priceless.” In the British Museum we have a 
well-situated and already noble institution; make and 
ever preserve that as the centre ef all our national 
and other scientific collections, and of the book wis- 
dom of all ages and places; uggregate round that 
our subsidiary collection and certain of our teach- 
ing institutions, such as that of Jermyn-street, Let 
there also be our great Scate laboratories of research 
and of teaching—like those of Aiichen and Leipzig, Bonn, 
Berlin, and of Paris—but certainly not in fashionable 
Brompton, where a laboratory has been already partly 
smuggled into existence, but stopped, for a while. 

We have no hostility te South Kensington, in its proper 

place and limits; bring there if desired all the sculp- 
ture and antiquities, &c., aud let that place be the hom- 
for all that belongs to fine art applied to decorative manve: 
facture, &c, ‘The task is sutficient; and if ence the 
encrusted jobbery of near twenty years were finally put an 
eud to by Parliament taking into its own hands the estate 
of the Commissioners of 1851, and rigidly defining what 
this self-dubbed “ Department of Science and Art” was to 
attend to, and not to extend beyond, then the misdirected 
energies that have made South Kensington the Nouh’s ark 
that it 1s might be of real service, and its misdeeds be 
forgotten or condoned. 
’ Though, as usual, this job has exploded close to the end 
of the session, there is surely still time for some member 
to take the sense of the House of Commons in moving 
that nothing further be done as to tliis mischievous mea- 
sure until after mature consideration by the House in the 
next session of Parliament. 





ON THE RELATIVE EFFICIENCY OF THE 
BOILERS TESTED AT OXFORD. 
No. Il. 


So much having been said as to.the great comparative in 
efficiency of the vertical boilers tested at Oxford, it remains 
for us to consider to what that inetliciency is due. We would 
have our readers bear in mind that the Oxford boilers are 
in the strictest sense of the word typical. Boilers similar 
in every respect, save unimportant details of dimensions, 
are in use by the thousand. No fewer than 360 Field 
boilers, for example, have been made and sold during the 
last few years ; and of simpler and less expensive boilers, 
such as that made by Messrs. Handcock and Foden and 
Ashby and Jeffery, it is certain that much larger num- 
bers are in daily use. Why the vertical boiler should 
enjoy so much favour we shall not now stop to determine; 
it is enough that it does enjoy favour. We have only to 
see whether it is or not possible to make it still more 
popular by designing it in accordance with those laws 
under which alone steam can be generated with economy. 
And here it may be as well to state, that after a most 
patient study of the entire question, a careful examination 
of the results obtained not only at Oxford but elsewhers: 
and a prolonged investigation of the conditions ment 
favourable to the generation of steam, we have arrived at 
the conclusion that there is no good reason why the ver- 
tical boiler should not prove an eminently efiicient, econo- 
mical, and convenient steam generator, worthy of the. 
fullest confidence that can be placed in it by the public. 
We also believe that no vertical boiler is now in use which,. 
when of small or even moderate size, will compete for a 
moment on equal terms with horizontal boilers of the: 
same dimensions. The best form and proportions of ver 
tical boilers remain to be settled by practical boiler makers. 
It is for us to explain, as simply as lies in owr power, the 
conditions which must be observed and the principles 
which must guide the boiler maker in his work. 

We have already divided the boilers tested at Oxford 
into seven classes. But all known vertical generators may 
be divided into two great divisions—those in which the. 
water is contained in tubes, as, for example, the Field. 
boiler, and those in which the water is traversed by tubes 
conveying to the chimney the products of combustion, as, 
for example, the Ashby and Jeffery boiler. Experience 
has proved that boilers of the latter type are very ineffi- 
cient, as far as regards economy ; but they are also, when 
economy of fuel is not considered, exceedingly rapid an¢, 
powerful generators of steam, a:lmitting, as a rule, of bei 4 
harder pushed without priming or supplying wet st eam 
than any of the normal types of water-tube boiler, 2 jways 
supposing that they are properly designed. The gtraiuvht 
run for the products of combustion, the fact that the tubes 
practically add to the length of the stack, the ease with 
which the calorimeter can be adjusted, the mi jute break- 
ing up of the gases into separate columns, each with an 
independent power of ascension, all lead to the ends— 
fazilitation- of the process of combustion and ex- 
tension of heating service. So far as the mere 
action of the furnace is concerned not/aino can ‘be better 
but the moment we come to deal with the water— 
in other words, with the means of absorbing the heat-set 
free in the fire-hox—we find that such boilers are lament- 
ably deficient. Nothing but the enormous development of 
surface in a small space of which they are capable, would 
enable them to hold a place in public favour ior & mo 
ment. The normal water-tube boiler, on the contrary, is 
deficient in surface, and is given to prime when hard 
pushed; while the difficulty of adjusting the calorimeter, 
the interruptions offered to the free escape of the products 
of combustion, and the difficulties encountered in break- 
ing up the great volume of these products, and so sub- 
mitting every portion of the h: ating surface to the action of 
its proper share, and no more, of the heat set free, are very 
great—so great that in no small vertical boiler with which 
we are acquainted have they been quite satisfactorily over- 


come. 

In dealing with the question of boiler efficienc dt 
in the economical sense of the word rather then Sa ah 
absolute, two points present themselves for consideration 
before all others. The first is the communication of heat 





to what is known as heating surface. The second is the 
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absorption of that heat by the water. A boiler may be 
. admirably designed for straining out the last particle of 
heat, and deplorably deficient in the means of absorbing 
it; or it may be — 6 as far as the power of absorption 
s, and ali wrong as regards the power of straining out 
eat. The vertical fire-tube boiler will come under theformer 
head; the Handcock and Foden, or common cross tube 
boiler, will come under the latter. It is very difficult to 
consider these two questions apart in a paper like this, 
though with ample space available they may be considered 
separately with advautage. We shall take them in a sense 
together and in a sense apart. 
here is a popular idea afloat that heat passes through a 
‘ boiler plate in much the same way that light through 
glass, That, in other words, iron or brass plates—we only 
speak of brass because it is used for boiler tubes—are trans- 
tang to heat though not to light, That a certain ana- 
ogy exists we do not dispute, but with this phase of the 
henomena the engineer has nothing whatever to do. 
t is also true that a heated plate radiates some heat into 
the great body of water with which it is in contact, but the 
quantity so radiated is of not the slightest practical im- 
portance; to all intents and purposes boiler plates are 
opaque to heat .The caloric traverses them by conduction, 
and in order that it should traverse them at all, it is essen- 
tial, first, that the surface atoms of the metal should absorb 
heat on one side of the plate, while the surface atoms on 
the other should give it up either by radiation or conduc- 
tion, or both. The essence of the whole process of gene- 
rating steam iies in the fact that a certain surface of iron 
can be raised in temperature, and that boiler will be the 
best and most economic generator, other things being 
equal, in which the largest surface of iron can be raised to 
the highest temperature with the smallest consump- 
tion of coal. In one sense the fire has nothing whatever 
to do with the generation of steam. Its duty begins 
and ends with heating iron. On the other hand, the 
water has nothing whatever to do with the products of 
combustion. Its duties begin and end with keeping cool 
a certain surface of iron, and that boiler in which the smallest 
weight of water can be made to cool down thelargest surface 
of iron will be the best. We have italicised this proposition 
because we believe it tobe novel. Its importance will be 
understood when we come to apply it to the phenomena of 
the generation of steam. It is, of course, open to any one 
to state that a given weight of water can only cool down a 
given weight of heated iron, but this statement does not 
meet the point raised. If we were dealing with water only 
this proposition would apply and ours would be senseless; 
but the fact is too much overlooked that the heating surface 
of a boiler has not to do with water alone, but with a mix- 
ture of water and steam ; and it follows that a very large 
amount of water charged with steam may pass over a 
given extent of heating surface without cooling it per- 
ceptibly. Our proposition may, therefore, be put in other 
words. It simply means that the boiler in which the water 
is brought most free from steam to the heating surface 
will be most economical, other things being equal. 

Now let us consider the bearings of these propositions on 
boilers fitted respectively with vertical water tubes, hori- 
zontal water tubes, and horizontal fire tubes. Given a 
circular fire-box through the crown of which are passed a 
number of bars of iron, instead of, let us say, an equal 
number of Field tubes. The heat to be communicated to 
these bars will be of two kinds, radiant and direct ; the 
latter proceeding from the direct contact of the products of 
combustion. It is evident that if the tubes be vertical, and 
the flow of the escaping gases be parallel to them,the lowest 
portions of the bars will positively shelter the other por- 
tions. All the radiant heat of the fire in the grate will be 
stopped as far as every single bar is concerned, by the 
bottom surface of each. As regards the direct communi- 
cation of heat, the bottom of each bar will agaiu act as a 
species of cutwater, driving the currents away from its side. 
Indeed, it is evident that by fitting an enlarged plate at 
the bottom of each bar the process of raising the bars to a 
red heat would be greatly delayed, as any one can try for 
himself by fitting a small disc at the end of a wire rod, and 
passing rod and dise down the chimney of a paraffin lamp. 
‘The action of such a plate will be understood from the 
annexed diagram, Fig. 1. 
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in which the arrows show the course pursued by both 


the radiant heat and the escaping gases. It is evident, 
therefore, that in any boiler with vertical tubes the lower 
ends of these tubes act as shields or protectors to the upper 
ends, and the efficiency of each inch of such a tube as a 
steam generator will rapidly diminish with its distance 
from the bottom. If, now, we alter the ment of our 
bays, and place them across the fire, it will - found that 
we do not escape the evil complained of; for a certain num- 
ber of the bars must act as shields or shelters to protect 
others, The evil may be mitigated by “ stumbling,” 
“dodging,” or zig-zaggi § the bars; but'a limit is quickly 
reached. , which it is impossible to so arrange the 
bars that they will not impair 
and it too, that the upper bars submitted to the 
action of the coolest gases are the most If, now, 
we turn to--the horizontal fire-tube boiler we see in a 
moment that no portion of the surface protects any other 


each other’s efficiency; 





portion. It is true that the first foot of each tube is ex- 
toa ter temperature than any succeeding foot, 
ut this results simply from the fact that in the first foot 
much of the heat contained in the escaping gases is given 
up, not because the metal of the first foot protects or 
shelters the metal of any succeeding foot. No more effi- 
cient way of equably heating a large number of tubes red- 
hot can be devised than that of passing bighly-heated gases 
through them, the tubes being, of course, protected outside. 
It follows, as a consequence, that in any boiler with vertical 
water tubes disposed parallel to the line taken by the escaping 
ases the surface cannot be so efficient as in the horizoutal 
re-tube boiler. The same truth holds good of any boiler 
in which the water tubes are arranged horizontally at right 
angles to the escaping gases. It may be urged that in 
practice these conditions, as far at least as the vertical 
water-tube boiler is concerned, do not obtain. In the Field 
boiler, for example, the products of combustion are diverted 
by a fire-clay baffie-plate and compelled to flow in lines 
more or less at right angles to the tubes, as in the dia- 
gram, Fig. 2. But it is clear that if the number of tubes 
be considerable, or the diameter of the boiler great, a point 
is soon reached after which the tubes begin to protect 
each other, the conditions then assimilating pretty closely 
to that of a vertical boiler with horizontal cross tubes. We 
believe that in the sheltering action on which we have 
thus laid stress will be found one reason for the inferiority 
of the vertical water-tube boiler. It may be said that the 
same action takes place in the Martin boiler, to which we 
referred in our first article. No doubt it does; but in the 
Martin boiler there are certain conditions present, especially 
as regards the absorption of heat—a point on which we have 
not yet touched—which are not present in any of the 
small vertical boilers tried at Oxford, which in the main 
accounts for its superiority, as we hope to show further on, 
We have spoken all through this paragraph as much as 
possible of bars of iron, not of tubes containing water, in 
order to keep the two questions of the absorption of heat 
by the metal from the turnace and the absorption of heat 
from the metal by the water totally distinct. We have 
now to deal with the latter point. 
We are in possession of no facts as to the rate at which 
water will absorb heat from iron. Professor Rankine gives 


the formula Q = (!—T)* in which © is the quantity of 
a 


heat in thermal units* which a square foot of heating sur- 
face will transmit per hour; T', the temperature outside 
the plate; T, that of the water; a, a constant varying for 
ordinary conditions between 160 and 200; but this 
scarcely bears on the question. We do know that if 
the heat be too intense the water is driven off the plate and 
the absorptionof heat ceases. But, in point of fact, when 
dealing with the generation of steam, we have to do, not 
with water alone, but with a mixture of steam and water. 
The less steam there is in the water the more powerfully 
will the latter absorb heat from the metal. And it may 
here be laid down as a sine qué non, that in all water-tube 
boilers the water should ve as “solid” as possible in 
the tubes, and, further, that it should be more and more 
“ solid,”+ the further it is removed from the source of heat. 
If we reverse the conditions, and have the most solid water 
at the lower end of the tube, although we thereby increase, 
perhaps, the durability of the boiler, this gain will be had 


at the expense of a higher escaping temperature of the | 


products of combustion ; in other words, at a loss of fuel; 
but we are now only considering the economical efficiency of 
boilers. Aud this brings us directly to another reason 
why the horizontal fire-tube boiler is more economical 
than its rival. At the fire-box end, the water is most 
chargea with steam and the energy of transmission is most 
intense, while, as we proceed further and further toward the 
smoke-box, we tind the water in a better and better con- 
dition for absorbing the last dregs and remnants of heat, 
In the vertical water-tube boiler, on the contrary, we find 
that the water is more solid the nearer we get to the fire, 
while the upper ends of the tubes are full of nothing but 
froth, and are so fur incapacitated from acting as etlicient 
steam generators. 

It is now time to examine how far the principles we 
have laid down, and others more generally recognised, are 
put in practice in the boilers which were exhibited at 
Oxford, and of course in thousands of which these par- 
ticular boilers were the representatives. We have said no- 
thing as yet of calorimeter, or priming, two most important 
subjects. This paper, however, does not pretend to bea 
complete treatise on boilers, and for the present purpose 
we can deal conveniently enough with both points in com- 
pany with the exhibited boilers, First, then, as regards 
Ashby and Jeffery’s boiler, we find that, although the pro- 
ducts of combustion are well split up, no tube shelters 
another, the calorimeter admits of easy adjustment, and 
the general conditions are those of the horizontal fire- 
tube boiler, the generator, as a whole, is deficient; in the 
first place, because the products of combustion run parallel 
with the water currents, and the water in the upper por- 
tion of the boiler, being most charged with steam, is least 
capable of extracting the heat of lowest intensity. In the 
second place, the tuve surface is vertical, and therefore as 
inefficient as possible, because the gases may as 80 
many cylinders, the coolest portions of which are next the 
metal, while the steam bubbles haye every facility af- 
forded them for clinging to the metal at. the other side, 
and preventing the contact of water. This boiler, 
therefore, fails to comply with the conditions of 
efficiency we have laid down, Turning next to 
the Field boiler, we find that no small difficulty exists 
in equally distributing the products of combustion 
—in other words, the heat—over the surfaces intended 
to absorb it. | Messrs, Marshall proposed, in the 
first iustance, to take off the waste gases through four 
openings in the top of the fire-box, communicating with an 
outer shell, 3in. from the true boiler, on which the stack 
was to be fitted, thus surrounding the boiler with hot air. 


* The heat required to raise 1 lb. of water 1 deg. 
+ “Solid” water is an American expression; although it apparently 
invelves a bull, it is extremely convenient, and during the last year or 
#0 has become a recognised technicality in this country. 











They totally failed, because they could not get draught 
enough without unduly contracting the exhaust nozzle, 
which would have been fatal to their success in a compe- 
titive trial We mention this simply to show that in all 
boilers of this kind, and of small size, there is difficulty in 
proportioning the calorimeter. We believe, indeed, that 
there is no such thing as a perfect distribution of heat 
among the tubes of either Messrs. Marshall’s or Messrs. 
Robey’s boilers. In the next place, the lower ends of the 
tubes—unless these last are inclined, as they are with 
advantage in many Field boilers — shelter the upper 
portions; and, lastly, in wo form of boiler is the 
water lezs solid. We have here an internal cir- 
culating tube down which solid water descends, but 
the water in the small annular space between the two 
tubes is one mass of froth, as any one can see if he will 
construct a glass Field tube and test it over a Bunsen 
burner. The higher we get the less and less solid is the 
water; while the small diameter of the tubes tends power- 
ful'y to produce priming—to a certain extent prevented, no 
doubt, by the presence of a good body of water acting as a 
butfer or bafiler over the upper ends of the tubes. As re- 
gards the boiler of Messrs, Riches and Watts, we have an 
inverted cone or “ pot” and a circulating tube, combined 
with vertical fire tubes, The inclined sides of the pot and 
the general arrangement are favourable to economy. The 
calorimeter can be easily adjusted, and the products of 
combustion are well distributed; but against this we see 
that the heating surface is very deficient, and it is in con- 
sequence impossible for the boiler to be economical unless 
it 1s very gently fired indeed. Lhe boilers of the Haud- 
cock and Foden type are defective principally because they 
lack heating surface. What they have got is very etticient 
when combined with a suitable batile-plate, as represented 
in our last impression, but the Jack of surface puts such 
boilers completely out of the tield. Our readers will not 
be slow to apply what we have said to the combined boiler 
shown by Mr. Nicholson. 

The last boiler on our list is that sent for trial by Messrs 
Davey, Paxman, and Davey. The foreign patents for this 
boiler are not yet completed, and our readers will under- 
stand that we are, therefore, not at liberty to speak of the 
details of its construction, The general principle involved 
is very old, and has already been worked out very success- 
fully by Mr. Messenger, of Ewell, near Dover; but there 
are very important differences between the Paxman and 
the Messenger boiler. In both elbow-tubes proceed from 
the sides of the tire-box te the crown plate, and 
the result is that water is drawn from the place where it 
is most solid, and rises freely to the top of the boiler 
driving the bubbles of steam before it. We saw a boiler 
very similar in construction ten years ago, but, owing to 
certain difficulties connected with the circulation, this 
boiler was a total failure. Mr, Messenger and Mr. Pax- 
man have employed, with success, different methods of 
overcoming the difficulty. The form of boiler appears to 
us, and is so appeared for a long time, more fully to 
satisfy all the conditions essential tu success in the vertical 
boiler than any other. The great point in its favour is the 
constant supply of fresh water uncharged with steam 
to the surfaces heated—an advantage which it enjoys in 
common with the Martin boiler, in which there are com- 
paratively enormous spaces for the leisurely descent of cur- 
rents of solid water to supply the tubes. 

It would occupy more space than we can at present 
spare to deal further now with many of the questions 
raised by the Oxford trials concerning vertical boilers of 
small size, We feel little doubt that many of our corre- 
spondents will have a good deal to say on the subject. In 
such hands we leave it for the present, promising to return 
to it ourselves when occasion serves, when we hope to deal 
more fully with calorimeter, grate area, draught, priming, 
and many other points which will suggest themselves to 
our readers, though we have left them for the moment 
almost untouched. 


LAUNCH OF A Screw Steam Yacut.—On Saturday last, at 
2.30 p.m., a very beautiful new steamer, constructed by the 
Messrs, Bewley and Co., North-wall, Dublin, for the Right Hon. 
the Earl of Kingston, was successfully launched. The weather 
was very fine, and the adjacent wharves were crowded with spec- 
tators, anxious to see the launch of the first steam-yacht built in 
‘** Dublin river.” The appearance of the Alabama is exceedingly 
elegant, and as she rested on the “‘ ways” nautical men passed 
round her and eagerly i and i on the curves, 
sheer run, and other points, on the due calculation of which 
depended her ultimate success. Her figurehead is a work of art, re- 
presenting a beautiful femaie head and bust, surmounted with a 
gold star. This figurehead is enamelled in white and relieved 
with gilt lines and scrolls. Along her side is placed a massive 
rope, gilt, and terminating at the stern (which is elliptical) in a 
graceful curve, touching the centre of the taffrail, the gilt rope 
being exactly similar tu those on the sides of the royal yachts. 
The lower portion of the Alabama is painted with Peacock’s 
salmon-colour mineral paint, and received several coats, each being 
** pumicestoned down,” which has rendered her ‘* underwater” as 
smooth as glass. The deck fittings are posed of polished teak, 
with brass stanchions, belaying pins, and skylight bars. Her 
saloons, which are 8ft, in height “* between beams,” are not yet 
finished, but will have panels of highly-pelished Hungarian ash, 
resembling mother-o’-pearl, this wood having been imported espe- 
cially for the Alabama. The pilasters are of teak, having carved 
floral capitals. Round the top of the saleon ruus a broad gold 
moulding in bright and burnished gold, relieved with dull white, 
the covering of the couches being af royal purple velvet, with 
gold lace cord and taagela, Splendid mirrors reflect the several 
objects in the grand saloon, which is, without — 
tion, one of the most costly and magnificent apartmen 
ever seen ina yacht. The engines are of 35-horse power (nominal), 
and were constructed by Thomson, Boyd, and Co,, Newcastle-on- 
Tyne, These are horizontal, and are fitted with copper tube sur- 
face condensers, and superheaters. Ait of these the captain's 
cabin, chief officer's rooms, stokers and engineers, ship's crew, 
and sail stores are placed. Thechwin will be heaved by means of 
steam windiass. The Alabama carries a steam launch of great 
speed, the entire hull and machinery of which were constructed 
by the Messrs. Bewley. Great credit is due to the noble earl for 
encouraging home ufaeture, and proving himself a true patriot, 








by aiding a firm which, although Irish, are fully equal to 
minilar company in England. The foilo are the principal 
dimensions of yacht : over 116ft. ; 
moulded, 16ft.; draught, extreme, 7ft. 9in.; expected speed, 


thirteen knots per hour.—Saunders’ News Letter, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves an the opinions of our 
correspondents, 


AN IDEAL FORMULA. 

Str,—Looking over a little Book—‘‘ Baker’s Mathematical 
Theory of the Steam Engine ”—I observed the following formula :— 

Whole work done per square inch ) _ . 

on the piston fond oie one =ap+t J qpds 
q & 

Here s=number of feet described at any of the stroke of 
the piston; p'=pressure when that part is described; g=number 
of feet described before the steam is cut off; and /=length of the 
stroke in feet, By Marriotte’s law p':p::q:8. 


Whence p’= iP, 


d 
Hence the variable work f 225 done by expansion, taken 


between proper limits, is— 
* 


t 
J UPd 8. ¢ p (log. 1—log. q) = 4 plog. —, 
q 8 q 


Now this formula, unfortunately, cannot be quite correct, and 
for that reason I have brought it before your readers, many of 
whom will or have read Baker’s publication, and possibly some 
have passed over this formula without noticing the error I allude to. 

In the first place, the formula cannot be correct because, on 
expansion, the steam cools, and Marriotte’s law applies to steam 
kept at an equal temperature; but Baker mentions this himself in 
another place. 

Next p, the pressure of steam admitted into the cylinder, is 
not necessarily the pressure at the cut-off, wire-drawing, water in 
the cylinder, and other disturbing causes, affecting both p and yp’; 
but by the formula— 


p =f? therefore, at the cut-off, where s=q, 
y= q 

which, as I have just stated, and as is well known, is not neces- 

sarily the case. 

Now, Sir. I have no wish to cast the least discredit on Mr. 
Baker’s work; on the contrary, I think the integral part of this 
ideal, and probably almost correct formula, most valuable as an 
exemplification of the manner of applying the integral calculus to 
practical calculations, and the rationale is this :— 

8 is a variable quantity ; 
p’ is a function of s; 
q and p are constants ; 


p'=qpX- , an assumption, 
Integrate this expression between proper limits— 


If u=log. s dei 
ds 


0%. log. 0 = f° = ds 
8 
of PE apf asap log. s. 


Evaluating, we get— 


a 
Sivas 
q s 


July, 1870, 


=q p (log. 1 — log. q)=q p log. i 
C, M. Pooug. 


GAS FROM BITUMEN, 

Srr,—I have no doubt that many of your readers will find the 
following to possess some interest as a supplement to articles 
which have already appeared in your journal on bitumen, 

London, August 3rd, 1870. A. COCHRANE. 


Chemical Laboratory, St. Barthol ’s Hospital, April 6th, 1866. 
To the Hon. Captain Cochrane, R.N. 

Sir,—We have been engaged from March 27th to April 8rd inclusive in 
experimenting upon the applicability of the bitumen supplied by you for 
the purposes of gas manufacture, and beg to report as fellows. 

We first made a comparison of the results furnished by North Pelton 
coal alone, and by the same coal with 15 per cent. of average Boghead, 
and also with 15 per cent. of your bitumen. The understated results with 
the North Pelton alone, and with the mixed North Peltun and bitumen, 
are each the mean of two concordant experiments :— 

















Gas pro-Iluminat-|Iluminating 
duced jing power|power perton 
per ton./incandles.| in candles. 
Worth: Peltew. 40 ne oe 00 cc 0 | eee 12 31,500 
Do. with 15 per cent. Boghead) 12,100 18 44,200 
Do. with 16 per cent. bitumen| 12,600 17 43,000 








We then made a comparison of the results furnished by New Pelton 
coal alone, and by the same coal with 20 per cent. of average Boghead, 
and also with 20 per cent. of the bit The understated result with 
the New Pelton coal is the mean of six, and that with the mixed New 
Pelton and bitumen the mean of four concordant experiments :— 


site <i Gas pro-;Iluminat- Illuminating 
duced jing power power perton 
per ton. in candles.) in candles. 














New Pelton.. 1. 20 oo o- «+ «« | 11,100/ 1¢ | 83,500 
Do. with 20 per cent. Boghead] 13,100 174 45,600 
Do. with 20 per cent. bitumen} 11,800 18 44,300 


We then made a comparison of the results furnished by the same New 
Pelton coal with 25 per cent. of average Boghead, and also with 25 per 
cent. of the bitumen. The understated result with the Boghead is the 
mean of three, and that with the bitumen the mean of five concordant 
experiments :— 





Gas pro-|Illuminat-; Muminating 








duced jing power| power perton 
per ton.|incandles.| in candles. 
Wow Fulton... co, 0c 60 06 2+ .00 | Sueee 14 32,500 
Do. with 25 per cent. Boghead) 12,600 183 46,500 
Do. with 25 per cent. bitumen| 11,600| 20} 47,000 











Thus it anes that both with the bitumen and the Boghead the gain 
in total candles per ton was the same whether 15 or 20 per cent. of addi- 
tion was made to the coal, and that this gain ameunted to 36 
the case of the bitumen, and to 40 per cent. in the case of the head. 
But with 25 per cent. of addition the in candles per ton 
underwent a marked increase, both with the bitumen and the 
but to a decidedly greater extent with the former than with the 4 
Thus, while the gain with 15 and 20 per cent. addition of Boghead was 
40 per cent., and with 25 per cent. of Boghead 43 per cent., the gain with 
15 and 20 per cent. addition of bitumen being 86 per ccnt., it became, 
with 25 per cent. of bitumen, 44 per cent. 
We may add that the distillation of the mixed coal and bitumen took 
—_ nea as compared with the distillation 
; also that the usual apparatus for distilla- 
tion, condensation, Sy ery &c,, was employed, and found to be 
fectiy applicable. We did not find that the gas deteriorated to more 
the extent by standing. ke furnished ixt 
and bitumen was of much 
the mixture of (coal and Bogh 


more p ig 
tion.—We remain, Sir, yours obediently, 
igned) Wa. Opiine, M.B., F.R.8. 

Sines) A. Upwarp, 0.E., Engineer Chartered Gas Company’s 
Stations, Goswell-street, and Curtain-road, London. 
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MOUNTAIN RAILWAY ENGINES, 
Sir,—Will you allow me, in reply to your correspondent 
bs Leosmetive,” in last week’s \nnecemee, to remark that the engine 


* Hyperbolic logarithms, . 





he has referred to is certainly an embodiment of the principle em- 
ployed in the more recent mountain locomotives, or a the 
more recent mountain locomotives have adopted the principle on 
which the Maidenhead engine was constructed. It is well known 
to those interested in such matters that there is no novelty in the 
mere employment of the horizontal wheel and cen’ il prin- 
ciple. is was patented by Ericsson and Vignoles in 1830, and 
between the years 1840 and 1852, with various modifications, by 
Newton, Pinkus, and others. 

The only novelty in the mountain railway “ee of 1863 and 
subsequent years patented, but not designed, by Mr. Fell, con- 
sists in the peculiar mechanical arrangements employed, and in 
the correct proportion of the boiler to the wheels and cylinders, so 
that a much smaller boiler than — hitherto used for the same 
amount of tractive force was enabled to supply an adequate 
amount of steam. Along with this, I may mention that what has 
been termed the Le Chatelier steam brake was introduced for the 
first time in these engines in the shape of a simple water-pipe to the 
blast-pipe base, while Le Chatelier’s and all other steam brakes 
were then of a much more complex character. 

These engines, with defects, perhaps, inseparable from com- 
plicated arrangements, are yet deserving of attention as the first 
to convey railway traffic over long stretches of incline as ryt as 
one in twelve. A.A. 

Worcester, Aug. 1st, 1870. 


TUBULOUS BOILERS, 


Srr,—Your correspondent, Mr. H. Kesterton, has given us a 
rather lengthy explanation of his ideas of the circulation of the 
water in steam boilers, and I trust you will, with your usual 
courtesy, allow me a small space to say a few words in reply. 
With Mr. Kesterton’s views of the circulation in vertical 
tubes I agree in the main, except when he says that vertical 
tubes bulge and split much at their lower ends. Intimate ac- 
quaintance with some thousands of tubes has proved to me, and 
would prove to anybody, that such failures, from such a source, 
never occur ; and that the reason assigned for such failures does not 
exist, except, perhaps, in tubes closed at one end and having no 
circulating tubes, will be apparent on a little reflection. But when 
Mr. Kesterton speaks about the inclined tubes laid in tiers I 
differ from him altogether. He starts in his letter with saying 
that a lighter stratum of water will not rise by itself, but must 
be displaced by a heavier stratum, which is of course correct, and 
this result will follow, whenever the heavier stratum is super- 
incumbent, asina vertical boiler. But observe into what grievous 
error Mr. Kesterton falls. He tells us that the hotter and lighter 
water at the top ends of the inclined tubes will be displaced by 
the cooler and heavier water at the lower ends, which I believe 
would be contrary to the laws of gravitation. Let Mr. Kesterton 
have an annular glass tube made, something like an elongated link 
of achain, with an opening for filling near one end; let him fill 
this tube with water, and hold it in an inclined position, the aper- 
ture being at the top, over the flame of a spirit lamp, as shown 
in the annexed sketch, and I promise him that he may boil the 
water off down to the flame without getting the lower portion of 
the annular tube too hot even for him to hold, which will prove to 








him that the cooler water does not march up to the top, and that 
circulation in such a system of tubes does not exist. Circulation, 
it is true, depends upon gravitation, but gravitation of water de- 
pends upon connection of heat, which does not seem to be gene- 
rally understood. Iam aware that in an actual working boiler 
the whole surface of the tubes is enveloped in such heat as to 
generate steam; this steam will make its way upward and tend to 
establish an upward current in the water. But as this takes place 
pom weg A in all the tubes there is no room for a return 
current to » hence the steam will liberate itself by 
sudden bursts, allowing the water to tumble back into its place 
as suddenly. This constitutes the ‘‘commotion” alluded to ina 
former letter, but it does not constitute circulation, by which I 
understand a constant upward current of water c ing the 
steam to the water surface, liberating it there, and then forminga 
steamless return current ; and in spite of all the arguments labo- 
riously brought forward to prove the contrary, I still maintain 
that such a natural and continuous circulating current does not 
exist in the boiler in question as it is now construc 
41, Albert-road, Dalston, July 30th, 1870. 


COMPETITIVE BOILERS AT OXFORD. 

Sm,—Referring to your article on vertical boilers, I trust that 
in justice to me you will allow space for the following short ex- 
planation :—First, I submit that the only fair test of the evapo- 
rative efficiency and economy of a boiler is to measure the water 
evaporated an —— the coal consumed, and that as this was not 
done with any of the Field boilers at Oxford there is no reliable 
evidence as to their capabilities, Secondly, even if it were a fact 
that a boiler fitted with Field tubes had not given results quite 
equal to what might be expected from it, that would be no evi- 
dence amet the Field principle, because a great deal depends 
upon the proper arrangement and proportioning of the various 
parts, and I may explain that I have never seen any drawing or 
sketch of the boilers exhibited at Oxford, nor do I possess any de- 
tailed information as to their construction. Thirdly, my 
experience proves that a properly arranged vertical Field boiler is 
an economical steam generator, and I; have now such boilers 
in constant work evaporating between 91b. and 101b. of water per 
Ib. of coal, the water being carefull and the coal duly 


m 

weighed. m EDWARD FIELD. 

Chandos Chambers, Buckingham-street, 
August lst, 1870, 


E, MIRCHIN, 








Mr. Freeank, of ag a Monmouthshire, who constructed the 
principal portion of the London end of the Midland Extension, has 
taken the contract for the Great Northern Railway, Sleaford to 
Bourn, seventeen miles in length. 


How To Rott your Roaps.—We learn from a report on the 
economy of road mending, lately made by that Colossus of Roads, 
Mr. Paget, that the using of steam rollers ‘‘ saves 50 per cent., at 

in merely the expense for broken stones alone.” This is, in 
itself, a valuable economy ; but, besides the saving in broken 
stones alone, who will estimate the value of the saving, by smooth 
roadways, of broken spri and battered wheels, and injured 
horses’ feet, and jolted'bones, and shaken nerves of creatures who 
that: M ay ie the ption of = the oo of 
: “Me consum: ite rai o 
Saaen wae eae by the et Bt ne steam 
roads, ‘i ~~ M ad pocketum is fi 
argumentum m isa one to use ; for 
it is of little use appealing to the feelings of a vestryman. 
hepe, if some vestrymen 
ty to both humane 
stones which are strewn 
it begin to listen to the voice of reason, which, by the 
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Grants and Dates of Provisional Protection for Six Months. 
1855. Aveusto Guarttari, Gloucester-street, evetconme, Tent. 
‘Improvements in telegraphy and to qpperine bo Xe eae jor.” 
1859. Jonn Bourne, Mark-lane, London, “ Improvements in the means of 

motive power.”—30th June, 1870. 
1877. Joun Witttam Spritter Watkin, Shipbourne V: near Tun- 
bridge, Kent, “I ti tu ces by 


Pp Pp for a 
angles of depression irrespective of height, and determining the dis- 
tances thereby.” — A co unication from Henry Spiller Watkin, 
Gibraltar.—2nd July, 1870. 
1927. Hunter Henry Murpocn, Staple-inn, London, ‘‘ Improvements in 
combina‘ locks and and keys for the same.”—A communi- 
Oscar de er, Douai, France, and 
, France.—7th July, 1870. 
London, “ Im- 





Isidore Farmaux and Edward 4 
1943. WittiamM Ropert Lake, Southam 
provements in buckles for fas dress belts and o' 
—A communication from Marc André Baudit, Paris. 


itrand, 
London, .“‘ Improvements in the means or apparatus for indicating or 
the times of arrival or leaving of workmen 


and others ; also app! le to tell-tales for watchmen. 





1983. Wittiam Spence, Quality-court, cery-lane, London, “Im- 
eg in steam generators.”—A communication from Augustin 
ierre Joseph Renneson, Paris. 
1984. JosepH Reprorp, Radcliffe, L hire, “ Impr ts in looms 
for weaving.” 


1985. James ABERCROMBIE, Kirkliston, Midlothian and Linlithgow, N.B., 


“* An improved lubricator.” 
1986. James WILLIAM AYRES, Kent, “Improving latches, 


Ramsgate, 

locks, bolts, fas in _. but more especially the fastenings 

of doors, and fastenings of railway carriage doors.” 

1987. GiovanNnE Sconcia, New Coventry-street, Leicester-square, London, 
“I in hinery or apparatus for reducing wood, metal, 
or other hard material to fixed patterns.”—A communication from 
Frederick Baldwin, West Brattleboro’, Vermont, U.S. 

1988. Wi.t1amM Epwarp Newron, ;cery-lane, London, ‘Improve- 
ments in counting registers, applicable to coun’ the revolutiuns of 
shafts in various kinds of machinery, steam, and other engine indi- 
cators, for registering stroke or travel, indicators for gas or water 
meters, clocks, adding machines, and registering devices of different 
kinds or for various oe communication from William Henry 
McNary, Brooklyn, New York, U.S. 

1989. JAMES Humpurys, Hull, Yorkshire, ‘Improvements in steam 


en, 5 

1990. Wittram Ropert Lake, Southampt dings, London, “An 
improv hine for facturing spools.” —A communication from 
John F. C. Rider, New Hampshire, U.S., and Emerson P. Brownell, 
Rhode Island, U.S. 

1991. Witt1aM Brown, St. Mary-street, Portsmouth, Southampton, “‘Im- 
— in the construction of screw propellers used in steam- 

3. 


1992. CHARLEs Jonn Curtis and Auaust1n Fippes, Bristol, “ An improved 
fireproof composition for safes and other de tories.” 

1993. Henry Martyn Nicos, Great Portland-street, London, ‘‘tm- 
provements in printing machines and apparatus connected therewith.” 

1994. Henry Wi.son, Stockton-on-Tees, Durham, “Improved mecha- 
—_— arrangements for cooling and heating liquids and other sub- 
stances. 

1995. ALFRED WENNER, Manchester, Pp in fire-bars and 
grates.”—A communication from Ernest Mehl, Augsburg, Bavaria. 

1996. Tuomas Hat.ipay, Haddiugton, N.B., “‘ Improvements in extract- 
ing water or other liquids from clothes or other fabrics or fibres, and in 
the machinery or apparatus employed therefor.” 

1998. Cuarntes Matuew Barker, Kennington Park-road, Surrey, ‘ Im- 
pro ts in steam g tora.”—14th July, 1870. 

19v¥. WittiaM Epwarp Gepoz, Wellington-street, Strand, London, ‘‘ An 

improved method of incorporating metal and cement in the construe- 

tion of tanks, boxes, vases, cr pots for horticultural and other pur- 
, water and other pipes and conduits, artificial ponds, reservoirs, 

ins, and rivulets, embankments of watercou and analogous 

.”—A communication from Joseph Monier, Boulevart du Prince 





huilai 








T +. 
«y 








wo! 
Engine, Paris. 

2000. Henry Woopcrorr Hammonp, Manchester, “ Improvements in 
machinery for moulding clay and other plastic materials into drain 
owe ve other articles.”—A communication from Philip Syng Justice, 

elphia, Pennsylvania, U.S. 

2001. Georce AsHworts and E.visan AsHworts, M: 
ments in cards empluyed in the carding of cotton and 
materials.” 

2002. RicHaRD ScHOLEFIELD, Lecds, Yorkshire, “‘ Improvements in brick- 


est, “Ty 





mprove- 


ae 
other fibrous 


ig ma 4 

2003. Tuomas Ricwarp Fox, Wavertree, near Liverpool, “‘ Improvements 
in ri steam and ships.” 

2004. James Russet, Forest Vale ironworks, Cinderford, near Newnham, 
Gloucestershire, ‘‘ Improvements in or additions to puddling furnaces, 
heating furnaces, blasting furnaces, and other furnaces used in the 
manufacture of iron and steel.” 

2005. ArTHuR Maw, Benthall Works, Benthall, Salop, ‘‘ Improvements in 
apparatus to be employed in the preparation of pulverised clay used in 
the manufacture of tiles, bricks, pottery, and other articles of earthen- 
ware or cl 

2006. Hucn Moir and James CaLpwe tt, Glasgow, Lanarkshire, N.B., 
“Imp ts in purch capstans.” 

2007. MatrHew Jonnson, Churwell, near Leeds, Yorkshire, ‘‘ Improve- 
ments in ploughs.” 

2008. Joun Wakerietp, Dublin, and Danie. McDows i, Waterford, 
Ireland, “ Improvements in rails for railways and tramways, and in 
wheel tires for railways and tramways.” 

2009. Hue Baines, Normanton, Yorkshire, ‘‘ Improvements in repairing 
worn or damaged rails of permanent way, and in the combination 
= ae of machinery.or apparatus employed therein.”—lith 

2011. “Wass Huspanp, Hayle, Cornwall, “‘ Improvements in pneumatic 
stamps and mers, also a) tw machinery for driving piles, 
cutting, splitting, or dressing stone, and for boring rocks.” 

2012. NATHANIEL ones Amigs, Manchester, ‘‘ I 


2013. Joe. Sritter, Salcombe Lodge, Salcombe Regis, Devonshire, “‘ Im- 
Pp ts on and application uf certain machinery to the process of 
manufacturing flour from wheat.” 

2014. ARTHUR JACKSON, Loman-street, Southwark, Surrey, ‘‘ Improved 
means of supplying boilers with water.” 

2015. PreRRE ANDRE BLONDEL, Koulevart de Strasbourg, Paris, “‘ An im- 
proved lamp for miner. 

2016. Strgruen TuppsnHAM, Lower Marsh, Lambeth, 
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Surrey, “ Improve- 
etal 


ments the manufacture of ornamental and other twisted m 
work, and in the machinery, apparatus, or means employed therein.” 
rman! , ‘* Improvements in the 


2017. Georce Hart ey, Alde' a 
means of securing the tabs of boots and other articles, applicable also 
to the ornamentation of the same, and in the machinery to be employed 

‘in. ” 


rein. 

9018. Henry Grorcs Avery, Hackney, London, “An improvefnent in 
stay busks.”—16th July, 1870. 

2019, ALEXANDER Jack, Maybole, Ayrshire, N.B., ‘‘ A new or improved 
—— implemen’ t specially adapted for digging potatoes and other 


cro; 
2020. Henrik Rameras, Carlskrona, Sweden, “‘ Improvements in ships’ 
Bucks, ‘‘ Improvements in 
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Barnhem, 7 
for fining beer and other liquors.”—A 


oot Sr. a pee sty ow 
a or 
tamer th Alfred Terry, Cariton Brewery, Bouverie-street, 
, and WititaM STROUDLEY, 
es,” 


» Imp +, 

machinery for making railway and other spikes or bolts.” 

2024. WittiaM Steicnt Benriey and WitiaM IsHam, Boston, Lincoln- 
shire, “Improvements in for economising and purifying 
gas. 

2025, CHARLES SamuEL, Ludgate-hill, London, “ Improvements in articles 

bearing or containing letters, S aaiden gages or announce- 

ments, especially « for ad purposes.”—18th July, 


1870. 
26. Ropert SeuLar, Huntly, Aberdeenshire, N.B., ‘‘ Improvements in 
20the construction of double- Ww od 


in 





27. Wiu1amM Eovwarp Wrisy, Warwickshire, “ Improve- 
in rails and chairs for railways and tramways.” 

28. Jonn FREDERICK PARKER Epwin SuNDERLAND, 

20° Im its in manufacture melting of iron 6 
29. aay Hou. and ye Cheshire, “‘ Improve- 

or 

kamptulicon, cork carpet, corium, oil, and other |floorcloths, baizes, 
cotton, linen, and i. textile 

2030. Joun Epwarp Huaues, Great St. Helen’s, “ Improvements 
in the formation 


of ——e and such surfaces.” —. 
Wi 0 Henry Hagen San Fructis 2 - 
2081. Witiiam Ow Glamorganshire, ‘ 

ments in railway and other wheels.” 
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2032. Hewrny Matcotm Ramsay, Russell 


x, “‘ Improvements in the treatment 
liquids or solutions, ft pesos. rer pre- 
cipitates or other solids, as or other liquids or 


2033. COnanees Horton PLowricst and —— PLOWRIGHT, Deeping St. 
Nicholas, Lincolnshire, “‘An improved wind engine or apparatus for 
obtaining and applying motive * 

_ SAMUEL Norroy, Cheshire, “Improvements in valve 


oss! James Noan Paxman and Henry MATTHEWS Davey, Colchester, 
Essex, ‘‘ Improvements in steam boilers. 
2036. JosEPH HExpenson, Hazlefield House, Auchencairn, jy tapes Gute 


Do 
stee! I ed 5 neon ah Le NE 
to the smelting of lead and copper ores.”—19th July, 1870. 
2038. AmBRose LLovD sagem Aylesbury, ag ew 
causing a free 


» Val 

tion of freak air in horticultu: oe ne ines whieh 
7 is also applicable for the ventilation of mines and other 
2042. WILLIAM Haacertr, West Camel, ee. “Improvements in 
ventilating houses and and a a, other 


buildings, shi; 
carriages, and increasing or di the S temperature 
2044. Witiiam Ropixsox,, Old ‘Dalley, “London, “Improvements in the 


ie Jan = oy". Lanarkshire, N.B., “‘ Improve- 





“ imguove- 


2046. James Epwarp D: 


vements in treating mine 
2048. CuarLes BaRTHOLOMEW, Doncaster, Doncaster, Yorkshire, * Improvements in 
oun se’ , and in manufacturing manure etuat dani nai 
ALFRED VINCENT EwTon, Chancery-lane, vem 
in basters for sewing machines.”—A communication from Franklin 


Thomas Grimes, Li! , Missouri, U.S. 

2054. Davip Jones, Inverness, N.B., “‘Improvements in door fastenings.” 
—20th July, 1870. 

2056. FrepERIcK JamMEs Newton, Wollaton-street, Nottingham, and Joan 
Mostey, Eln-avenue, New Basford, near Nottingham, ‘‘ Improvements 
in Jacquard a tus.” 

2058. WiLrrep Creswick, Rotherwood, Rotherham, Yorkshire, “ Improve- 
ments in apparatus for lubricating the axles of colliery corves or tubs 
when in motion.” 

2962. Josian ~Masox, Erdin; near Qn 
PARKES, Gravelly-hill, near 4 

™ facture of steel.” 

2064. Ropert THornton SHIELLS, Edinburgh, Midlothian, N.B., 
provements in preserving vegetable matter.” 

2066. Jonn Hexry Jounsoy, Lincoln’s-inn-fields, London, “ Improve- 
ments in explosive projectiles and fuses.”—A communication from 
Eugene Pertuisct, Paris. — 21st July, 1870. 
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Com: ke Specifications. 

2052. BensamMtn JOSEPH yoni MILLs, 
London, “ a aaa in ovens.”—A an eenienite from Hosea 
Ball, New York, U.S.—20th July, 1870. 

2055. WILLIAM Ropert Lake, South London, “Im- 
provements in wheels for railway carriages and other vehicles.”—A 
communication from Almond Franklin Cooper, San Francisco, U.8.— 
21st July, 1870. 

2084. Grorce CHILDREN Puitcox and Taomas Sarst, Goswell-street-road, 
London, “Improvements in marine way 
and other timekeepers.”—23rd July, 1870. 

2097. HENRI ADRIEN BonNevVILLE, | Sack ee Pica, sont 


ts in 
arette Rodgers, Brooklyn, Row York, U.S.—26th July, mr 188. 
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nen 1LL1AM ROBERT Lake, 8 r4 mdon, “An 
improved methud of ring sold llodion, and Iding the 
same into articles of an sf desired form.”—A communication from Isaiah 
8. Hyatt and John Hyatt, jun., Albany, New York, U.S.—26th 
July, 1870. 





Patents on which the Stamp Duty of £50 has been Paid. 


2158. Cuartes Henry Murray, Loman-street, Southwark, Surrey, 
“ Bricks, tiles, &c.”—25th July, 1867. 

2169. JonatHan Epoe, Tipping Ironworks, Bolton-le-Moors, Lancashire, 
“Steam engines.”—26th July, 1867. 

2235. Bensamin Hartow, Macclesfield, Cheshire, ‘‘Generating steam, 
&c.”—2nd August, 1867. 

2208. BenvaMINn Dossen, Lancashire, and James Cocker, Chadderton, 
near Oldbam, and doubling.”—3lst July, 1867. 
2209. = Dogson and WiL.iaM SLATER, Bolton, “ Carding en- 

ines.”—3lst July, }867. 

2231. Joun Birca, Birmingham, “ Osis into lengths tapes or wax 
threads for vesta matches, &c.”—1st August, 1867. 

2211. Mary Jane Fearn ey, Macclesfield’ Ch Cheshire, and CHARLES —_, 
Great Horton, near Bradford, Yorkshire, ** Looms for weaving.”—3ls 
July, 1867. 

2216. CLiInron EpacumBE Broomay, Fleet-street, London, ‘‘ Fire-arms.”— 
31st July, 1867. 

2296. a HEATHFIELD, Birmingham, “Cut nails.”"—9th August, 
1867. 

2223. Ricuarp Borman Borman, Stockwell Park-crescent, Surrey, ‘‘ Pro- 
pelling vessels, &c.”—I1st August, 1867. 

2463. Jonny Dyson and Georce Water Dyson, Tinsley, Yorkshire, and 
a Sheffield, ‘‘ Cutting up iron and steel rails, &c. 29th 

ugust, 

2224. James Quin, Leyland, near Preston, Lancashire, ‘‘ Hose for convey- 
ing water, &c.”—Ilst August, 1867. 

2253. GEoroe WHITE DinsDALe, Upper Norwood, Surrey, “‘Traps for 
water-closets, &c.”—3rd August, 

2257. Leon Victor Hve and Seas Rozrere, Rue de Malte, Paris, 
“Moulding subjects or designs in glass or crystal for ornamenting 

them inwardly.”—5th August, 1867. 





Patents on which the Stamp Duty of £100 has been Paid. 

1944. Gapriet Emre Cuaraceat, Rue St. Appoline, Paris, ‘“‘ Umbrellas 
and Is.” —6th August, 1863. 

1982. WittiaM CLARK, ‘lane, London, 
chines.”—11th August, 1863. 

1888. Wriiiam Firtu and Samvet Fiera, Burley, near Leeds, Yorkshire, 
“ Working mines, &c.”—30th July, 1863. 


“ Road-sweeping ma- 


Notices of Intention to Proceed with Patents. 


£07. Grorcr Wurre, Queen-street, Cheapside, London, ‘‘ Propellers.”--A 





as. EpWwarRD Ranxano, Sampson, Hope ‘Mills, near Stroud, “Carding 





wool, 
1149. JowaTaan Greex, Brymbo I rks, near Wrexham, “‘ Coke.”— 
20th April, 1870. 
1882. Henry Ormson, Stanley Bridge, Chelsea, London, “‘ Warming and 
ven ildings.”—14th May, 1870. 


1545. Percy Grauam Bucuanan Wesrmacort, Elswick, “Grinding or 
ing plate-glass or slabs of slate, stone, marble, &c.”—27th May, 





870. 

1611. Wittuam Rosert Lake, Southampton-buildi London, “ Pre- 
ven! fraudulent alterations in bankers’ cheques. *_A communication 
from John Bigley Newton.—3rd June, —, 

1849. SAMUEL Norton, Stockport, ‘‘ Combined hydraulic filter and double 


valve 29th June, 1870. 
1883. Gzorce Soorr, Church-street, Chelsea, London, and Henry Yours, 
Oakley House, Manor-street, Chelsea, London, “ Measuring the flow 


or passage of liquids.”—2nd nd July, 1870. 
1912. Huon McEstee Warp, Loop Bridge Mi Ballymaconaghy, “‘ Spin- 
6th oe 1870. 


and twisting fibrous ‘substances. 
1971. Jonn Frearson, Birmingham, “Screws and screw-drivers.”—12th 
“ Rotary engines.”—15th July, 


July, 1870. 
2010. Ricnarp Dupceon, New York, U.S8., 

1870. 
2024, WituiaM Sieicut BentLey and WILuiAM Isa, Boston, “‘ Purifying 
gas.”—18th July, 1870. 


= see Owen, Wind-street, Aberdare, “‘ Wheels. ”—19th July, 


2052, — Joseru BaRNaRD MILLs, Southampton-buildings, London, 
“‘Ovens.”—A communication from Hosea Ball.—2uth July, 1870. 

2055. WittiaM Ropert Lake. South don, ‘* Wheels.” 
—A communication from Almond Franklin Cooper.—21st Jul 'y, 1870. 

2084. Georce CaILpREN PuiLcox and Tuomas Saint, Goswell-street-road, 

“Timekeepers.” —23rd July, 1870. 

2097. Henrt ApRIEN Bonnevitue, Sackville-street, Piccadilly, London, 
“ Canopies.”—A communication from Augusta Margarette "Rodgers. — 
26th July, 1870. 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 


96. W. Denrson and H. Traut, Leeds, “Steam engines.”—Dated 12th Janu- 
ary, 1870. 

This consists in the use of one cylinder, one slide valve, one compound 
trunk, and one piston only, and two connecting rods which are attached 
to the cranks on the screw propeller shafts and also to the interior of the 
trunk. On each of the propeller shafts a disc is placed, which is used to 
give the desired position of the cranks before starting the engine, by 
which means the propeller shafts are made to revolve in any required 
direction. The altered ~— < of the disc may be given by a lever or 
other mechanical means. The ether of the engine not referred to 
may be of ordinary construction, and in order that the —— may be 





90. W. J. App1s, Tanna, India, “‘ Tramways.”—Dated 12th January, 1870. 
The tramway consists of a single iron or steel rail of any desired or 
up to the level of the road. Upon this single 
rail tramway vehicles of any desired construction, and dri 
eS a run ; hy gph yy - FS 9 - 
ptm me fabio Ay may be carried by the rail, one or more double 
flanged wheels are fixed on the centre line of the vehicle; each of these 
wheels works on a swivel attached to a screw, in order to raise or lower 
the body or framework of the vehicles above the surface of the ordinary 
road on either side, so that the whole, or nearly all, of the weight of the 
hicles and their contents would rest on tie rail, whilst their balance 
be be maintained on either side by the ordinary wheels of the 
ies. 
93. L. Sterne and J. G. Wanner, Kensington, “ Railway bolts.”—Dated 
12th January, 1870. 
This consists in slitting the end of the bolt, so that after the nut has 
been placed thereon and screwed up tight the end of the bolt may be 
x led or opened by means of a chisel or other suitable tool being 
ven into the slit ; the nut is thus prevented working .back. 
94. 4 a Hety and J. Marsnat, Poplar, “ Facilitating locomotion.”— 
ted 12th January, 1870. 
sihtousdiinale sole attached to the foot by straps, in a manner 
somewhat similar to an ice skate, having a socket or guard, and an 
——— o to keep the ri firmly in its place, and also two 
sliding c! oo at the fore ap E sole, to secure it to the boot, as 
substitutes an ordinary skate. To this sole is attached a bearing 
plate, by means of set screws, for the purpose of adjusting the balance 
of the body upon the bearing wheel or wheels. To this bearing plate is 
secured at both ends, by means of pins or bolts, a curved spring, slotted 
to receive the wheels, or in place of the slotted spring, two or more 
curved springs, with the wheels placed between them. — Not proceeded with, 
101. A. B. Isporson and J. A. Lanpian, Sheffield, “* Permanent way.”— 
Dated 12th January, 1870. 
This relates to the arrangement of rolls for manufacturing three- 





headed rails. The inventors use three rolls, whose shafts or axes are 
supported in a reg J raming, secured to a foundation plate, and which 
are ther by bevel wheels. One of these rolls is preferably 
arranged with its axes in a horizontal position, the axes of the other twe 


rolls being inclined. The perimeters of the rolls are levelled, so that 
they will all three run properly together; and grooves are cut in each 
roll of such a form that the combined grooves in the three rolls give the 
desired three-headed sectional form to the rails passed between them. 
The two upper rolls are adjustable by means of screws, which act on the 
caps of their bearings; and the screws for each roll are by worm- 
wheels, in connection with a screw rod provided with a winch or 
handle, whereby both screws cun be operated at once. 

lll. E. Leion, Manchester, “‘ Permanent way.”—Dated 13th January, 1870. 

Instead of using wood ~~ += and metal chairs, as now generally 
adopted, the specter fixes between two slabs of artificial or natural 
stone—but the former in preference—moulded or carved at the top, so as 
to fit the rails of any ordinary section. The bolts may either pass through 
the rail or immediately under it. An indent in the stone is left to 
receive — sof! ti such as wood, vulcanised india- 
rubber, or lead, to come between the rail and the stone. 

118. J. Leercu, Blandford-square, ‘‘ Communicating in trains.””—Dated lith 
January, 1870. 

The inventor provides each carriage with a fiexible-ro referably of 
brass or otherwise, and passesthe same over pulleys oom ms the carriages, 
The ropes are connected together between the carriage by safety hooks 
of peculiar construction, and form a continuous line or rope from end to 
end of the train, one end being under the control of the guard, and the 
other end connected with a whistle or other signal upon the engine.—-Not 
proceeded with, 

126. W. F. Reynoips, Albert-square, “‘ Ships’ logs.”—Dated 14th January, 
1870. 

The inventor registers the distance travelled by means of numbers or 
figures shown through apertures in a screen, which said numbers or 
figures alter or change instantaneously. He also makes the spindle 
(which actuates the bh 'y for changing the figures or numbers) and 
the bearings thereof to adjust themselves to the direction of the strain of 
the tow line connected with the rotator, so that the seat of the bearing 
and the collar on the spindle which takes the strain are always at right 
angles with the tow line. 

131. E. = Jerrs, Hammersmith, “‘ Omnibus register.” —Dated 15th January, 
1870. 

The inventor employs a separate dial or index for each distinct “fare” 
or sum to be registe By way of example he takes the case of an 
omnibus where there are four distinct fares chargeable of say two, three, 
four, and six. In this case he fixes the enumerating and registering 
apparatus either inside or outside of the omnibus, in sume situation easily 
accessible to the conductor. He provides the apparatus with four dials, 
or as many as may be necessary for the fares in use, or indices, each of 
which is marked in a distinct manner with one of the four distinct fares 
chargeable. If the indices are circular in form, be marks them with 
up to No. 20, or any other vonvenient number in the form of a 











mope fully understood they annex and proceed to describe pany- 

ing sheet of drawings which represent a pone engine. 

113. G. THornetor, London-wall, “ Flexible valve.”—Dated 13th Janu- 
ary, 1870. 

This consists of a valve formed by a metallic plate or disc in the shape 
of a hollow cone, so constructed that a force applied at the apex becomes 
equally distributed around the outer edge of its base. It is made of such 
a thickness as to be slightly flexible under the pressure which closes it, 
in order that its edge shall adapt itself to the face ur seat of the valve and 
make a tight joint. 

117. W. Taornsy, 8. Spencer, and J. Wricat, 
urnaces.”—Dated 13th ees ns 1870. 

This consists in applyi mings or slots formed in the dead plate of 
such furnaces for the adm won of air on to the top of the fuel lying upon 
such descriptions of fire-bars for the better consumption of the fuel, and 
further in the application of a slot or op:ning through the bridge from 
the furnace or pit to the back of the bridge, which slot or opening 
may extend the whole width of the bridge, and be from jin. to lin. in 
width, according to the sizeof furnace and strength of draught in the 
flue, such slot or opening being set at an angle of from 25 deg. to 50 deg. 
from the horizon or line of fire-bars, and thus such slot or opening allows 
the heated air passing 1 -y it to: mix with the products of combustion 
passing over the bridge in the di of the d ht, and does not im- 
— e draught, as whena omnes of cold air is admitted through a hol- 

ow or slotted bridge at right angles to the draught. 
124. 2 . WADSWORTH, Manchester, “Steam boilers.”"—Dated 15th January, 


Tm consists in constructing a stcam or hot water boiler having a large 
heating surface, for which purpose the inventor manufactures a cast metal 
steam generator, the lower part of which consists of a series of parallel 

gitudina! projections from the body of the boiler duwuwards, the two 


Gresford, « Steam boiler 








communication from Wilhelm Hacker. 

813. WituiaAM Austin, Greville-street, Hatton-garden, London, “ Boxes 
and cases.”—18(h March, 1870. 

829. Joun Ferris, Leyton, “ Lubricating the slide valves and cylinders 
of steam engines.”—2\st March, 1870. 

846. Sipyey Stevens TURNER, Westborough, “Sewing straw.”—22nd 
March, 1870. ° 

853. Joun BAKER Cotsran and Wiii1amM Pottarp, Holloway, London, 
“Vermin traps.”—23rd March, 1870. 

868. Epwix CAMBRIDGE, Bristol, “Steam boilers or generators.”—24th 
March, 1870. 

875. Taomas Gres and CaARLEs Ge.stHarp, Jarrow-on-Tyne, “ Extract- 

copper from ores.” 
881. JosEPH TOWNSEND, ors “Obtaining and applying iron and 
, ye March, 1870. 

889. CHARLES. DENTON i 

= meg, | and ~ By ame, &c.”—A communication 2 Williaes 


1a: 





Jackson 
890. Joseph Watson, CHARLES Watson, and Grorce Watson, Wood- 
house-] ** Dip candles.”—26th March, 1570. 


901. —_ —e and RuicHarp ROWLANDS Mixton, Liverpool, 
903. Srtas Pau Baxen, Whitton, near Hounslow, “ reap and unlock- 


ing railway 
905. ApoLPHE Nico.z, Soho-square, London, ‘‘ Watch 
909; Or1s Henry WEED, Massachusetts, U.S., rr Washing machine 





and ironing table.”—28th March, 1870. 
939. ANTONIO Batacua Reis, bers, Adelphi, Westminster, 
* Barrels, casks, &c.” 
943, Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ ee 
tes of lime.”--A communication from Ernest Deligny.—3|st larch, 
987. Wrtu1am Rosert Laxe, South buildi London, “ Illumi- 
nated nigh t clock” conusenieatiies fron Vite kiane Pherae ak 


1037. THomas rt re “Portable steam engines and tram 
locomotives.”—8th April, 1870. _ 





= CaargLes CLEMENT WALKER a wrasse Tomas WALKER, Midland 
ronworks, near Newport, “ tre val fi puri- 
‘ Rg Mee. A 1870. = seins 
ILLIAM SPENCE, eourt, | yo pre tne neg 
ves for casks on, Galt cot = cen atest 
1089. a eeree tans, © th ton-buildi fy } pan | 
cotton waste, &c.”—A communication from Anthony Peple.—1 


April, 1870. 





outside projections ape | the outside walls of the furnace ; the pro- 
jections are internally subdivided into tubular or cellular spaces, through 
which the water circulates up and down ; these tubular or cellular spaces 
open at the bottom end into a longitudinal passage.—Not proceeded with. 
136. T. Taytor, Pilsworth, “‘ Furnaces.”—Dated 15th January, 1870. 

This in ing at the end of the fire-bars in furnaces a box 
made of cast iron or other material, the whole width of the furnace or any 
portion thereof, containing a door or lid at the side next the fire-door, 
~~ on the top of the box, and at the other end a bri of fire-brick is 

and the box is covered on the upper side with fire-brick, 
peer Tin. from the named 
ordinarily constructed, is placed ; 
through which the -At Ww furnace, the amount of which is 
~ by a handle attached to the before-named door.—Not proceeded 
with. 


149. J. J. Cnewar, Genissart, France, ‘‘ The continual lever.”.—Dated 18th 


January, 1870. 
This to an arrangem: by which a rocking lever oscillating 
about a point transmits its alternate motion to an axis, which thereby is 
le to revolve continuously. In order to obtain this result a lever of 
the first oe may be used which at the it where resistance is ern 
widens into a sectorial slot or frame of suitable width and 
Soldean ad the lever as a common centre. The inner 
sectorial slot, cage, or frame are fitted with toothed segmen’ 
1 thus forming the two racks, of which oneis called theinterior (con- 
vex), as being nearest the fulcrum, and the other exterior (concave or 
annular), being furthest from the same fulcrum. 





Class 2—TRANSPORT. 
Including Railways and <a tees abd Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Girt, | wi 

ypoaet Dy de. 
T. 


& 
= 
r 


~~ Park-road, “‘ Constructing railroads.” — 
’ 


d 
i 
E 





b 
dial-plate.—Not proceeded with. 





Class 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Dycing, Printing, and Dressing 

Fabrics, &c. 
95. J. AMBLEE, Leeds, “‘ Twisting woollen goods.”—Dated 12th January, 1870. 

On a stand of brass or other suitable material the inventor mounts any 
required number of fingers or arms, euch being provided with an eye 
through which the strands arc passed. Those stiands, required to be 
twisted together, are passed through a notch at the top of the carricr, 
and thence in their usual course to the spindle. A knife is provided, and 
mounted in such a position that when any kage or running off 
occurs it is released immediately by the dropping of any finger or arm, 
which removes a catch by which the knife has been held back ; by this 
means ull the threads passing through the aforesaid notch are sev 
and the operation of twisting stopped until the breakage is repaired.— 
Not proceeded with. 

104. E. Hasyer, Paris, “‘ Preparing fibrous substances.”—Dated 12th Janu- 
ar, ve 1870. 
ists in an a 4 t of apparatus for drawing fibrous sub- 
stamens. Secondly, in means for forming slubbing or roving ; Thirdly, in an 
improved arrangement of holder or nipping apparatus ; and, Fourthly, in 
providing a movable point of attachment fur the wire which acts against 
the feed roller. 
105. A. — Chancery-lane, ‘‘ Knitting machine.” — 
ary, 1870. 

This consists mainly of a needle cylinder, provided at its base with a 
screw thread that fits within a female screw in the bed plate, and in com- 
bining with the same a cam, immovably attached to the inner side of the 
shell gear, and capable of being driven in either direction at pleasure. By 
=e the needle cylinder in and out from the bed plate the cylinder 
will be or lowered relatively to the same, thereby causing the 
needles to form longer or shorter stitches in the work. The needle 
cylinder is held in position by means of a set screw passing through the 
bed plate at one side. 

106. A. .~ , Muthouse, France, “‘ Preparing fbres.”—Dated 12th Janu- 
ary, 187 

The lower grooved-stripping roller is made of sufficient diameter to re- 
sist the pressure of oo upper drawing or stripping roller. The diameter 
of the upper stri voller is determined by the least ce required 
to be maintained Seen it and the retaining comb. An endless apron, 
carried by tension rollers, runs parallel, or nearly so, with a receiving or 
delivery apron, and passes between the stripping rvllers. Within this 
: m is mounted a grooved roller, clothed with a gutta-percha or other 

e yielding substance, which gears into the roller, and is intended to 
impart a downward pressure thereto. Both these rollers are mounted in 
les, and by means of crank levers pressure is im to the 
oy of the roller, which, in its turn, holds down the stripping . 
firmly to its work, and effect ually prevents it from springing. 
arrangement may be modified by inverting the order uf the Belts 
and sustaining rollers. 
107. J. Taytor, Bradford, ‘* Combi: 





Dated 12th Janu- 


wool.” — Dated - — 1870. 
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132. E.G. Wriaey, Bury, “ Rag engines.”-- Dated 15th January, 1870. 

The roll ca: the steel knives, technically. known as the “ rag roll,” 
and the clump of steel knives technically known as “the plate,” extend 
the entire width of the shell or cistern forming the body of the engine. 
The shell or cistern, in which the material to be operated is placed, is 
constructed with a false bottom or borizontal partition, situate by pre- 
ference about midway in the vertical height of the cistern, and exten ig 
the whole of the width, but a portion only of the length, a space 
left out cach end to allow the material to circulate.—Not proceeded with. 
140. A. R. Ginsons and A. UmBacn, Olu Change, “ Bubroidering fabrics.”— 

Deted 17th January, 1870, : ted peat apes 

6 inventors substitute forthe ¢rank handle underneath the said 
inachino intended to be worked by the operator a toothed pinion, into 
which gears atoothed wheel or segment, working on a fixed centre in the 
bed plate of the machine. This toothed wheel or segment is actuated by 
a lever which may be either fast on the boss of the wheel or made to 
drive the wheel through a ratchet and fall motion, the lever itself being 
actuated to and fro either by a second lever worked by a crank pin on a 
short shaft, or by a pattern cam on such shaft, these pattern cams being 
of different forms, and made readily changeable to suit the particular 
pattern to be produced.—Not procceded with. 
145. W. Lancaster, Cannstadt, Wurtemberg, “Sizing yarn.”—Dated 18th 

January, 1870. 

This consists in certain improved machinery for applying the size 
equally and in sufficient quantity to the yarn, and for laying the ject- 
ing fibres, thereby adding to the strength of the yarn ; also for controllin 
and re ee strength of the size in accordance with the quality o 
the frabric to be woven; also for winding the yarn on the warp beam, and 
for working the machine slowly instead of stoppiug it when changing 
the warp beam, or for other purposes, and for pcm bog the quantity of 
steam for boiling the size and for drying the yarn. 

161. T. Wysasuase, Holbech, ** Wool-combing machine.”—Dated 18th Janu- 
ary, 1870. 

The inventor proposes to give the spindle of the tension roller or 
tension guide an end-way motion in its bearing by means of a cam, 
or crank, or its equivalent, and thus, through the shifting of tlie 
rT of the tension roller, to impart a lateral transverse motion to the 

lt or apron, 





Olass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 


121. W. Linton, Jedburgh, “ Churns.”—Dated 14th January, 1870. 

This consists in employing a short nd wide churn-barrel, supported by 
bearings in a framing, and caused to revolve by means of a handle 
attached to the axle or bearing at one end of the barrel. The barrel is 
fitted internally with ‘‘ breakers or dashers” of half, or nearly half, the 
length of the barrel, and the breadth of which “breakers or dashers” is 
equal to one quarter or thereabouts of its internal diameter. These 
“breakers or dashers” are arranged in pairs, at the two ends of the 
barrel, fixed one on each side, and are so placed that while the two 
directly opposite each other at one end of the barrel ate in a horizontal 
position, the twa directly opposite each other at the other end are in a 
vertical position, thus constituting the churn double-acting. 


Class 5.— BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 


09. W. GoreHaM and L. Ware, Swanscombe, “ Portland cemeat.”—Dated 
12th January, 1870. 

By the ordinary method of making Portland cement as practised in 
England and usually called the ‘‘ wet way,” the chalk and clay are inti 
mately, mixed together ih suitable proportions in wash mills, with the 
addition of alarge volume of water, so as to yield a liquid sufficiently 
thin to admit of its being pumped into reservoirs ot edits. The chalk 
ahd clay then settle (remaining mixed) to the bottom, and as much water 
as possible having been drained off the mass is then allowed to dry as far 
as the weather will permit, and is then dug out; aiid in order to complete 
the drying process it is spread on stoves heated with coke or otherwise. 
When sufficiently dry the mixture of chalk and clay is broken into pieces 
and conveyed to the kilns for burning, as usually practised ; this is ac- 
complished by introducing the lumps of dried thalk and clay into the 
kilns alternately with pieces of eoke, the pieces of coke being either of 
the size as they come from the gasworks or almost broken down with a 
hammer. The product obtained from the kilns is then ground. 

125. M. Anperson, Cainden Town, “ Preventing chimney draught.”—Dated 
14th January, 1870. 

This consists in the construction of certain apparatus whereby the 
downward draught in chimneysis effectually prevented. A perpendicular 
tube or pipe is fixed on the top of the flue, and on the exterior of thesaid 
tube or pipe is arranged and fixed a tube of larger diameter, the lower 
end thereof being placed below the opening of the first mentioned tube 
or pipe, and the upper part extending above the top of the same. — Not 
proceeded with. 


Class 6,—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 


45. A. C. N. Gavarp, Paris, “ Cartridge cases.”—Dated 5th January, 1870. 
The cartridge, ¢ylinder, or socket is formed of an enclosed tube of thin 
sheet metal, preferably steel, which possesses perfect elasticity. This 
disposition renders the cartridge case very durable, for it can serve for an 
indefinite time by renewing the charge. The cartridge, cylinder, or 
socket is formed by rolling a piece of thin steel plate upon a mandril. 
The edges of the plate either simply meet or lap over one another by 
superposition, without being fixed, or they are soldered together. In the 
latter case they are made with a longitudinal groove to increase the elus- 
ticity. He fits a metallic base on one end of the steel cylinder, in such a 
manner as to suit the various systems of percussion, whether lateral, 
annular, or central. 
2. H. Jones, Birmingham, “ Breech-loaders.”—Dated 12th January, 1870. 

The inventor employs the ordinary Lefaucheux, or grip mechanism, for 
fustening down the barrels, and in addition thereto he employs a hori- 
zontal bolt working in the break off, and taking intoa hole or recess made 
in the rib between the barrels or face of the barrels. This horizontal bolt 
is worked by the lever which works the ordinary grip fastening in the 
following manner: Into the recess in the underside of the body of the 
gun, in which the cylindrical head or grip part of the ordinary Lefaucheux 
and fastening lever works, the end of a small horizontal sliding bar pro- 
jects. The end of the bar is inclined, and the part of the cylindrical head 
or grip of the lever against which it bears is cut away, so as to form an 
eccentric portion or cam. When the lever is turned for unlocking the 
barrels the suid eccentric portion or cam presses back the sliding bar, and 
when the lever is turned to fasten the barrels it permits the said sliding 
bar to enter the recess or cut away part in the grip. 

115. A. B. Zimscnanc and F. L. H. Scumipr, 8t. Peter’s-road, London, 
** Breech-loaders.” —Dated 13th January, 1870. 

The inventors form or fix at the breech end of the barrel a shoe of a 
trough-like form, open by preference at the top, but it might be on one side. 
‘This shoe or trough carries a pin or axis on one side of but parallel with 
the bore of the piece. On this axis a breech block is mounted, so as to be 
able to turn into and gut from the shoe or trough. When in the shoe or 
trough it closes the bore of the piece at its rear end, and when out of the 
shoe or trough it leaves the bore open for the insertion of a cartridge. 

116. T. Restet., Birmingham, “ Breech-loaders.”—Dated 13th Jan uary, 
1870 


This relates to those breech loading arms in which a movable block or 
closer for containing the striking mechanism is employed, and are ap- 
plicable to both military and sporting puns: in the latter case the whole 
mechanism is fixed to the guard, which does the work of the lever. In 
the block the inventor fits a a or needle, which has at one end a 
projection or tongue, which passes through a slot in the block and ter- 
mninates in two wings or lugs. which lie close to and upon the block, and 
which act as thumb and finger pieces for drawing the striker back to set 
it in p sition for firing. The stem of the striker is provided with two 
notches, or what are commonly known 4s balf and full bents in ordinary 
ercussion guns, in either one of which the point or claw of a spring 
fakes. ‘The trigger is fitted into the underside of the block ; it has a claw 
on its upper face which takes into the full or half bents the striker stem 
in whatever position the striker may be placed. The fore end of the 
spring holds the trigger until the latter is acted upon by the er. The 
trigger is fitted just in advance of the centre or axle of the block, and 
carried it down to below the stock, where it terminates in a hook, as is 
lisual, as the block moves either in a horizontal or in a vertical direction. 
to trigger moves with it in aslot provided for it in the stock and 
barrel. 
134. G. Lampen, Wylam, * Shot °~ Dated 13th January, 1870. 

The inventor substitutes pasteboard, board, or strong common 


paper for the ironplate above mentioned. A piece of this pasteboard or 
paper of suitable size is neatly perforated with holes of the required size, 
and fitted into a wooden trame and secured by any convenient means, 


and prevented from bending downwards with the weight of the lead by 
mapping, Sire ag, 59 t e wooden frame is from the 
hea 4 Joad be £ in a eee ouah ivan on a 
er frame arranged over or such @ a roc or 

ng motion canbe vm to t, Which may be effected 


by means of a 


wheel worked by the foot of the operator, but other convenient me- 
chanical means may be employed for roc or shaking the frame. A 
small quantity of pure salammoniac is s over the pasteboard, the 
moiten lead being poured upon it, and when the sulammoniac gives off 
smoke or vapour it acts to cool the lead as.it passes through the paste- 
board. The lead then falls through or down the tower or pit into water, as 
usually practised. 

144. BB RicuArps, Birmingham, “ Breech-loaders.”—Dated 18th January 


The inventor employs, in order to actuate the breech block, an atm turn- 
ing on an axis in front of the trigger guard, and he mounts the hammer 
ou & separate axis in rear thereof, and behind the axisof the trigger. The 
striker which passes through the bluck is detached from the hammer, the 
blow of which it receives, and when the breech is opened the hinder end 
of the striker abutting on the hammer forces it back ; the block then 
comes in contact with it, and carries it to the cocked position, where the 
sear retains it, whilst the striker returns with the breech block when the 
breech is closed. The inventor prefers to mount the main spring and 
hammer upon the trigger guard. 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

87. J. C. Roppins dnd H. A. Ropstns, Washington, U.S., “ Sharpening 

knives.” —Dated 11th January, 1870, 

This consists, First, in the peculiar shape of a four-eared and 
laterally grooved body, the shape thereof being such as to enable the said 
body to be readily Fern in the best working position upon the lines of 
a fork and removed therefrom ; Secondly, in the combination of annularly 
grooved or other sharpening rollers with the peculiarly shaped body.— 
Not proceeded with. 

91. F. A. Kwevetr, Cornhill, “Shutters and blinds.” —Dated 12th 
January, 1870. 

The inventor uses a single stationary groove at each side of the win- 
dow, doorway, or other opening, in which groove works a single pin or 
projectioa, formed on or attached to each end of the laths. These pins 
form centres, about which the laths turnin “louvreing.” The pins, 
which may be at the centre, or at or near either the inner or outer edge 
of the lath working in the grooves, cause the shutter to move up and 
down with great smoothness, and support the same and keep it steady in 
any position against the action of the wind. 

109. J. Cross, Whitehaven, ‘‘ Umbrella frames.” — Dated 13th January, 
1870. 


This consists, chiefly, in the use or employment of a double set of 
stretchers to support the ribs of the umbrella, each set of stretchers 
being connected to a separate runner, and so arranged that one set of 
stretchers cresses the other between the ribs; one set of stretchers is 
attached at one end to the ordinary runner or slide in the usual manner, 
and at the other end to the ribs in the usual position. The other or 
auxiliary set of stretchers is connected to a second runner or notched 
ring, sliding on the stick between the ordinary runner and the crown ; 
and the other ends of these auxiliary stretchers (which are longer than 
the others) are connected to the ribs at a point about midway between 
the outer end of the ribs and the point of connection of the other or 
ordinary stretchers. 

114. J. Lusty, Ipswich, ‘‘ Sewing machines.” —Dated 13th January, 1870. 

On the shaft of the rotating hook of the machine, but at the end of the 
cloth plate, opposite to that under which the rotating hook works, the 
inveitor fixes a cam, which acts on the end of the feed bar, and gives to 
the same the re juired to-and-fro motion.—Not proceeded with. 

123. A. C. Jonats, Chaux-de-fonds, “ Double-faced watches.”—Dated 16th 
January, 1870. 

The pinion, or the centre or minute wheel, is pierced to receive the 
shaft of the pinion. The lower part of this shaft bears a screw thread, 
which receives the grooved pinion, which are securely fixed by a pin; 
when this pinion is fixed on the shaft it condnets a thirty-six toothed 
wheel. The wheel bears a pinion having ten flies ; this latter conducts 
in its turn an cighty-toothed wheel, borne by the third plate. This 
wheel completes a rotation in twenty-four hours, and bears two pins, one 
acting on a thirty-one toothed wheel, fand the other on a seven-toothed 
wheel, and thus causes these two wheels to turn each day, so that the 
hands fixed on their sockets show the dale, aud the other the day of the 
month. 

127. J. WAr3 x, Oldham, “ Sewing machines.”—Dated 15th January, 1870. 

This consists principally in imparting a constant motion always to the 
feed bar, whilst the rising of the finger attached thercto (which acts upon 
the material) may be varied either sooner or later, so as to increase or 
diminish the length of the stitch. By these means it comes in contact 
with its cam, and hence no sound is produced by the striking of the cam 
against the drivers.—Not proceeded with. 

139. A. B. Rocue, Thames-street, ‘‘ Knobs and spindles.”-— Dated 17th Janu- 
ary, 1870. 

This consists in eutting a screw threafl on one end of the spindle, and in 
fitting ah internal threaded cap or socket nut over the same. When the 
spindle is passed through the lock one of its knobs bears against the 
escutcheon plate or ring, and the free end projects beyond the other side 
of the door over this free end. The inventor passes the second knob, 
which is made with a hole to fit the spindle, and then screws the threaded 
cap or socket nut on to the end of the spindle, until the second knob 
bears against its escutcheon plate or ring with sufficient pressure to 
srevent any rattling of the parts, and yet allow an amount of freedom 
. turning. Sometimes both ends of the spindles are screw threaded ; 
in that case he secures both of the knobs by means of socket nuts. 

141. T. Pearp, J. J. Castie, and J. Hoimes, Wych-street, “‘ Door knobs 
and handles.” — Dated ith January, 1870. 

The inventors make a rose or back plate with a screwed apefture, to 
screw upon the threaded edges of a square or other suitably shaped 
spindle, and such rose or back plate has an outer flange secured to it by 
means of a rim formed in the rose, and rolled or burnished over the inner 
edge of the flange, but not so as to prevent the former turning freely in 
the latter. The central ring nut of the rose or back plate has a screw 


The knob, neck, or the bush of the knob or handle is fitted to a seating, 
formed in the before mentioned rouse, and pegs upon it project and fit 
into holes prepared to receive them in the seating of the rose. The 
screwed collar, when in its place on the rose, is rolled or burnished over 
the knob, neck, or bush of the knob or handle, so as to make it a cap to 
prevent the removal of the knob. 

142. J. Richarpson, Pocklington, “ Artifelal manure.”—Dated 17th Junu- 

ary, 1870. 

The inventor takes leather shavings, old boots and shoes, wool, waste 
woullen rags, and other similar articles, and treats them by means of the 
following mechanical apparatus, namely: First, a strong wrought iron 
vessel, by preference made of cylindrical form, with hemispherical ends, 
which is supported centrally on trunnions resting in suitable bearings, so 
that the vessel is balanced, or nearly balanced, on the said trunnions, and 
mav be caused to rotate cither by ‘hand or by mechanical means. This 
vessel is further arranged with an opening at one end, at each side of 
which opening a suitable projecting bar or _— so arranged as to carry 
across piece, through the centre of which passes a tightening screw, 
which serves to secure the lid on the opening, the cross rae screw, and 
lid being so arranged as to be readily removable out the way of the 
opening.—Not proceeded with. ‘ 

143. T. B. Huspeis, Kentish Town, “ Gas burners.”—Dated 18th January 
1870. 

It is preferred to form the vehicle horizontal, and of inclined tubes, which 
constitute the rotating gas burner of glass, although metal or other 
material may be employed. The burner rotates in a vessel or tube, con- 
taining water or other fluid, so as to form a water joint to the vertical 
tube of the. burner. The ends of the glass tubes forming the burner 
have metal cups fitted thereon, through which the jets of gas issue,— 
Not proceeded with, 

146. H. B. Reap, City-road, “‘ Wrapping rug.”— Dated 18th January, 1870, 

This consists of a square of warm material, such as blanketting, pro- 
vided at one end or side with a pocket or shoe, in which the fect of the 
weurer are to be placed. This pocket or shoe is vided with a thick 
sole of felting, or leather, or a combination of both, or of any such like 
warm material, or such like material impervious to moisture. The shoe 
or pocket has also a flap piece, which, when the feet are inserted into the 
shoe, can be brought up to protect the shins from cold, while the hinder 
part of the sole is brought up to give additional warmth, as shown in the 
same figure. 


Class 8.—~CHEMICAL. 
Including Special Chemical and Pharmuceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 


Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 
89. T. G. Hensery, Berkeley-square, “ Photography.” —Dated 12th January, 
870. . 
B. thod . 1) th Agere is photographed and di 
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ue image to the and 
glass, which, ha — ue image on i Break sartane, 5a bob ban 
exact counterpart of the Bret figure perfectly 
ment. The i tor now re oe oanase substance from 
figure with a brush, sponge, or other suitable means, and takes a trans- 
parency of the double negative, which will combine perfectly together. 
He then proceeds, as usual, for the negative, which may be en- 
larged or reduced at pleisure.—Not proceeded with. 
97. W. H. Batmary and W. J. Menzies, Chancery-lane, ‘ Storing vitriol.” 
—Dated 12th January, 1870. 

If vitriol be concentrated to a given strength it may be stored or trans- 
— in iron vessels with perfect safety, aud with much more economy 

anin ordin carboys. Three conditions are, however, necessary in: 
order successfully to carry out the invention. First, the vitriol must be: 
of aceftain strength, and the stren preferred is from about 15 deg to. 
170 deg. Twaddel, although it may be stored or transported in iron vessels 
at a strength as low as 130 deg. Secondly, the surface of the vitriol must 
not be freely exposed to air, as in that case a thin film of weak vitriol 
might form on the surface, and this weak vitriol has the most destructive 
effect on the iron; at the same time, however, the vitriol may be ex- 
posed to such small portions of the air as may be contained within the 
vessel when the latter is partially filled, this air, however, being 
effectually cut off from the external air by means of a stopper or other 
close-fitting arrangement. Thirdly, it is also necessary that the vitriol, as 
well as being of the desired strength, shall be free from such impurities 
as may have an injurious effect upon the iron. 
119. bs Nisser, Whitechapel, ‘‘ Gunpowder substitute.” —Dated 14th January, 

m 


No. 1 contains the following ingredients, which are prepared separately : 
Part A, chlorate of t age from 55 to65 per cent. Part B, bitartrate of 
potassa ; ferrocyanide of ditto, from 35 45 percent. To give a dis- 
tinetion to the latter (Part B) a small proportion of mineral or vegetable 
coalis used. No. 2 is prepared in a similar manner as No. 1 ; a small pro- 
portion of sulphur will be used instead of ferrocyanide of potassa.—Not 
proceeded with. 

148. z C. SLoccett, Plymouth, “ Preserving meat.”—Dated 18th January 
70. 

This consists in the novel application to the meat or other substances 
of a solution consisting of isinglass or other gelatinous substance dis- 
solved in acetic acid. The inventor uses ising in preference to any 
other substance, and forms the solution with such substances in the pro- 
portion of one ounce of isinglass dissolved in about one pint of acetic acid, 
adding more or less of the isinglass according to the temperature in which 
the process is carried on. In making the aforesaid solution, he heats the 
same to about 200 deg. Fah. by the aid of a hot-water bath or by 
other suitable means.— Not proceeded with. 

152. = Mackenzig, Edinburgh, ‘ Coupling carriages.” —Dated 18th January, 
870. 

The inventor adapts to any part of each end of the framing of the 
carriage, or directly to the coupling chains, a horizontal rod or lever, which 
is bent at each end to any required angle, and is supported in slotted 

ings secured to the end framing. To the end of each of the bent por- 
tions of the rod or lever is hinged or otherwise connected a second rod or 
pair of rods or levers. This rod is connected to the other rod by loops 
or eyes. The rod extends from side to side of the carriage, parallel to the: 
horizontal portion of the first rod or lever. At the centre the rod is bent 
into a crank form. The crank-shaped portion is connected to the coupling- 
chain or apparatus by means of eyes at the parts which embrace the outer 
link of the coupling-chain, so that the lower end of the cranked portion 
of the rod joins permanently to the coupling-chains, Each end of the 
rod is cranked. 
153. G. Cnevrier, Paris, “‘ Treating acid tars.” —Dated 18th Janucry, 1879. 

is ists in letely separating the tar so as to render it com- 
mercially available, and to form the sulphuric acid into a comSination 
having a commercial value which may become equal to that of the acid 
itself and of the reagent employed. If acid tars be treated with: a.solu- 
tion (as concentrated as possible) of common salt, the sulphuric acid will 
be completely separated in the form of sulphate of soda. 








Class 9.—ELECTRICITY. 


Class 10.—MISCELLANEOUS. 
Including all patents not found wnder the preceding heads. 


44. W. Wuarton, Liverpool, “Spinning tobacco.”"—Dated 5th January, 
70. 

A machine constructed according to this invention may consist of a 
suitable stationary iron frame, on which is mounted a drum or pulley 
of say about four feet in diameter, and having a smooth periphery ot 
say one foot wide, keyed on toa transverse driving shaft, which works 
in journals on each side of the frame, and carries a toothed driving wheel, 
into which works a toothed pinion on a second-motion driving shaft, «s 
hereinafter explained. On the side of the pulley is fitted an endless 
travelling apron, one edge of which is in close proximity or in contact 
with the edge of the periphery of the pulley, for say a distance of about 
two feet. This travelling apron is arranged that it may be driven at the 
same or varying speeds to the pulleys, to suit circumstances, through a 
plain friction wheel. 

64. J. H. Werpe., Paris, ‘‘ Heating apparatus,”—Dated 6th January, 1870. 

The undulated faces of the apparatus are composed of bands of strong 
sheet metal stamped to V section by means of matrices, which by the aid 
of several successive openeions, impart the form which the bands require 
in order to constitute by the juxtaposition a large heating surface ina 
comparatively small compass. Moreover, the arrangement of the fire- 
place prevents radiation, and the contact of the combustible material 
employed for heating. Any metal capable of being rolled into thin sheets 
may be employed, such for example, as steel, copper, and the like, and in 
some cases the stamped sheet metal may be replaced by wrought iron, 
rolled to a V section, and arranged in a suitable manner for producing the 
desired result. 

56. W. J. Purceit, Strathroy, Canada, ‘‘ Copying letters.”.—Dated 7th 
Jenuary, 1870. 

The inventor employs a box or reservoir of iron or other suitable 
material with the interior enamelled orotherwise rendered non-corrosive, 
having fixed to the underside of the lid two pieces of bent wire adapted 
to support a moistening sheet of the kind hereinafter stated. At the 
front part of the box or reservoir are fitted two rollers, one on the lid and 
the other in the upper part of the box, so that when the box is closed the 
rollers are brought together. These rollers are made of wood covered 
with india-rubber, blotting paper, netting, or other suitable material.— 
Not proceeded with. 

57. H. Prirry, Chelsea, “ Damping copying paper.”—Dated.7th January, 
1870. 

The inventor employsa fountain consisting of a chamber enclosed on 
every side, but having a small opening in the lower part of one side 
thereof. This opening leads into a trough or chamber, and serves to 
maintain a supply of water in such truugh or chamber to a given beight. 
In this trough or chamber ure mounted two rollers, the lower one being 
partially immersed in the water, whilst the upper roller runs in contact 
with the lower one, and is capable of being flo ily rotated by means of 
necks or axes, projecting beyond the sides of the trough, and by which 
the said roller, when properly supplied with water, may be removed from 
the case, and rolled over the articleor material tobe damped, orif desired 
the roller may be left in the case, and the article or material to be damped 
may be passed over or pressed on to the surface thereof, around each of 
the necks or axes of the upper roller a tube or ferule is placed to 
facilitate running the roller in either direction. 

58. R. Moruts and M. D. Penney, Stockton-on-Trent, ‘‘ Treating shoddy.” 
—Dated 7th January, 1870. 

This consists in submitting the shoddy or other animal waste to de- 
structive distillation in a retort or vessel, and the g an p 
products are le i into a second highly heated vessel containing dry and 
caustic lime, or other alkali bst: th iacal gas thus formed 
is passed intoa suitable absorbing vessel, in which it may be brought 
into contact with sulphuric acid, if it o desired to ee ge of 











ammonia, or with muriatic acid ] e® prod 

required. 

60. J. GAMGEE, Queen’s-road, “‘A new antiseptic.”— Dated Tth January, 
1870. 


This consists in the employment for such pw of what is known 
the chloride of aluminium, or that product which is obtained either by 
effecting the solution of alutnina im hydrochloric acid or by other known 
means. 

70. W. Tuomson, Glasgow, ‘‘ Bending metals.” —Dated 8th January, 1870. 

This consists of one or more standards having a flat top or table, at the 
upper end in this table the die or matrix for forming the interior of the 
metallic heel is placed, the die or matrix being removable so that it ean 
be taken out and others of different shapes dimensions inserted when 

uired, The piece of metal to be formed into the boot or shoe heel is 
ot to the required | , which is ascertained by a movable ga at- 
tached to a lever, which lever is raised at the proper time out of inter- 
ference with the action of the other parts of the machine by means of-an 
attachment to another moving part of the machine.—Not proceeded with. 
73. W. G. Cunninauam, Stonehouse, “ Polishing boots.” —Dated 10th January, 





1870. 
) ‘This consists of a machine or apparatus for cleaning the dirt from boots 
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and shoes, also tu black and polish them, consistin 
which are fixed a revolvii reular or revol 
of an improved shape, and hollowed so as nearly as possible to fit a boot 
or shoe. The brush or brushes are fixed and revolve upon a spindle.— 
« Not proceeded with. 
77. A. Cocuran aed J. Kerr, Kirktonfield, N.B., “ Discharging water from 
steam popes.” —Dated 11th January, 1870 

The improved apparatus comprises a vessel of any convenient form with 
verticil sides, which has its upper part in communication with the steam 
pipe, so thet the water may drain into it whilst the discharge outlet is 
placed in the middle of its bottom. The outlet is fitted with a valve, 
which in one modification opens outwards and downwards, being attached 
t) a rod passing up through a tube in the centre of a flout, which is the 
means of opening the valve.—Not proceeded with. 

98. E. Rousseau, Paris, ‘‘ Sugar.”— Dated 12th January, 1870. 

In order to prepare the sucrate from which sugar is obtained, the 
saccharine juice is exhausted from the vegetable substance by any of the 
methods usually employed for the purpose, such as resping and pressing, 
or by maceration, or simply by pressure in the mill, as is now the case, 
to extract juice from the sugar-cane. The juice, in a more or less pure 
state, is dcfecated by means of a variable quantity of lime, according to 
tits nature, but the quantity of lime must be sufficient to carry away the 
larger portion of those matters which would prevent the evaporation or 
injure the sugar. The liquid juice is drawn off clear, or is filtered, in 
.order to separate the scum and froth ; and according as the juice is more 
or less pure it may be admitted to the action of carbonic acid even to 
saturation, in order to facilitate the evaporation, When the saccharine 
juice is considered sufficiently pure it is evaporated in the ordinary 
manner, either in open pans or in any improved apparatus, until it 
arrives at the desired density. This density is indicated by the greater 
or less richness of the syrup ; in sugar it varies, when cold, from 26 deg. 
to 35deg. Beaumé. The lime is i egg in the following manner: On 
any convenient quantity of quick lime, placed in a suitable vessel, is 
noured a sufficient quantity of water to slack it, disintegrate it, and 


of a framework in 
circular brushes 


dry ‘it. 
luv. G. Kent, High Holborn, “ Knije-vleantng machines."—Datet 12th 
January, 1870. 


The inventor fixes a rigid spring collar or stop in the centre or midway 
between the journals of the feathered shaft, upon which the discs are 
mounted, or he elongates the outer ends of the said feathers, and cuts the 
same, and the slots in the sliding collars to a gauge; the length of the 
central stop is regulated by the distance at which the discs are ultimately 
to work at, or be kept apart at the inside faces of their busses. The length 
of each elongated feather, and also the length of the slot in each of the 
sliding collars, are regulated by the distance which the discs are ulti- 
mately to slide. 

102. A. CLark and A. VAN WINKLE, Great Wild-street, “‘ Bottling soda- 
water.” —Dated 12th January, 1870. 

This relates to a machine for bottling soda water, atrated water, and 
other effervescing liquids in a more speedy, economical, and convenient 
manner than has heretofore been practicable. A machine for such a 
purpose must be provided with apparatus for introducing the liquid into 
the bottles, and for inserting and securing the corks therein. The 
farventors construct and combine an apparatus for introducing the liquid 
flute the buttle, and for inserting and securing the corks therein, and 
‘combine with such apparatus mechanism for protecting the operators 
frem being injured by the bursting of the bottles, and also for preventing 
the heretofore unavoidable waste of the liquid during the operations of 
filling and corking the bottles. 

103. M. Detaney, Virginia, U.8., “ Billiard table cushions.”—Dated 12th 
January, 1870. 

The india-rubber cushion is combined with a wire or cord and strain- 
ing pins, as well as with metallic bridges, at the ends on which the 
wires are straineil. These wires or cords are imbedded in the india- 
rubber cushions, near the edges against which the balls strike, and they 
are subjected to suitable tension by the straining keys, so as to cause the 
cushions to react much quicker and with greater elasticity than the 
vature of the india-rubber ulone is eapable of, thereby producitig very 
much superior cushions. 

110. W. F. Cuapman, Llandudno, “‘ Flower cases.”"—Dated 13th January, 
1870. 

The inventor makes a light wooden shallow box, or tray, having a 
cover. The cover has one or more rows of holes in it, and underneath the 
suid cover a series of small conical tubes aye fixed, the wide and open end 
of each tube being immediately under one of the holes in the tray. Or 
the tubes may be dropped into the holes in the tray. Upon this tray isu 
second cover of the same size as the first, the second cover being made 
capable of ready attachment to and detachment from the first-named cover 
by means of thumb-screws, or otherwise. The said second cover has a 
series of small holes in it corresponding with the holes in the first-named 
cover. Underneath the second cover a series of discs of india-rubber with 
central perforations are fixed, each of the said perforations coinciding 
with the holes in the two covers. 

112. J. Wricut and E. Raopes, Leeds, “* Exchibiting names.”—Dated 13th 
January, 1870. 

This consists in the employment of flint glass having one side or sur- 
face convex, the other side may be either flat or concave ; and in applying 
or placing names, photographs, views, designs, or sketches upon the flat 
or concave side, so that when seen or viewed through the convex side or 
surface they appear larger, or are magnified. Such, then, may be letinto 
monuments or boxes, walking-sticks, or umbrella-handles, and other 
articles, or they may be formed into door and other knobs, with the 
convex side outwards, aud thus, in the application thereof, produce both 
useful and ornamental effects. 








ENGINES WITHOUT SURFACE 


CONDENSERS. 


ALTHOUGH the value of the surface condenser when usetl in 
combination with screw engines is fully recognised, to very few 
paddle engines has the system been supplied. It is with much 
pleasure therefore that we place before our readers the first of two 
sheets of working drawings, illustrating a pair of oscillating 
engines of the most modern construction, and fitted with surface 
condensers. The air and condensing pump are worked direct from 
the trunnions. We are indebted to the courtesy of the makers, 
Messrs. James Watt and Co., for the original tracings, from 
which ours has been accurately copied. The engines have proved 
a thorough success. We shall publish the second sheet in an 
early impression. 


OSCILLATING 





NOTES FROM PARIS. 
(From our own Correspondent.) 
THE REAPING COMPETITION IN France: List of awards—THE 
METAL MARKETS—FRENCH ENGINEERS AT THE WAR. 

THE following is the official list of prizes awarded by the jury 
after the trials at Petit-Bourg, near Evry, reported in Tur 
ENGINEER on the 8th of July, and those which took place on the 
25th of the same month at the farm of Chamant, near Senlis. 

The maximum number of points to be given to a machine for 
its actual performance on the ground and the indications of the 
dynamometer together was 100. 

The first prize was awarded to Messrs. Hornsby for their new 
reaper, ‘* Progress,” for which seventy-four points were given by 
the jury. 

The second prize was given re @quo to Messrs. Samuelson for 
their new model machine with driver's seat at the side, and to 
M. Faitot, of Maisons-Alford, whose reaper bears a very strong 
resemblance to that of Messrs. Samuelson ; each of these reapers 
obtuined seventy-two and a-half points out of the hundred. 

Apart from the awards, it is fair to state that the performance 
of nearly all the reapers was good, mostly excellent, and these 
and other tria!s in France this year have done much to advance 
the adoption of such machines in France. 

Prussia were supplied with good reapers at the present 
moment to get in her crops I should think they would be very 
welcome ; I don’t know whether she is so provided or not, but 
it is said that the want of hands is already sadly felt. 

Few orders reached the iron districts last week ; the effects of the 
war are beginning to be felt. In the Haute e there is no 
demand whatever for pig, but merchant iron is in some request. 
The orders for castings are i 6, —— very dull. 

Rolled iron from charcoal sells at . to 240f, first 
quality; second neoiity, 220f. to 230f. ; from mixed pig, 215f. to 225. 
acco to quality ; from coke ig the quotations are less positive, 
certain forges take orders at -, While other demand 215f. 


Thin sheet, feuillards, firm at 235f. to +» first class ; 
certain special works obtain 2508. to 2608. foe fonillagthbeins teensy: 


fifth of an inch thick. 
Ham iron is not mentioned ; all the works are standing 


still for want of water, 





Makers of machine iron are busy on old orders ; nearly all the 
works of this class are behindhand with their deliveries. 

Wire nails and nail iron continue in demand ; orders are refused 
on account of the want of water, which greatly limits the production. 
There is a rise in price, but no one benefits byit, as thereis no stock 
on hand, and no one will give orders at present advanced prices. 
Ordinary wire from puddled iron standsat 28°50f. to 29f. ; pointe at 
35f. for No. 18. 

It appears that the rumoured extinction of the blast furnaces of 
Longwy and Luxembourg is not true ; atpresent all thesefurnaces 
are in blast, and fuel is not scarce. The districts of the Comtéand 
of Liege, being probably deprived of a portion of their markets 
since the declaration of war, are anxious to supply demands. One 
furnace only in Luxembourg has beea blown out to the present 
time. White pig for refining maintains itself at 73f. to 74f. 

Accounts from Belgium state that the production of rails is 
entirely suspended, A deputation of ironmasters has waited on 
the Minister of Public Works to induce him to give orders for rails 
and material which will shortly be required for the Government 
railways immediately, in order to repair, as far as possible, the 
closing of a part of the foreign markets and the cancelling of many 
foreign orders. The minister favoured the application, and said 
that the Government would do all m its power to assist the in- 
dustry of the country. 

There is a good demand for lead and zinc, the prices of which 
have risen rapidly. A decree of the 24th July prohibits the re- 
exportation of lead and copper. Copper and tin are not in demand, 
and quotations have fallen. 

Prices at the Paris Bourse on the 30th July :—Chilian copper, 
173£. the 2 cwt.; banca tin, 340f.; Spanish lead, 46f.; Silesian 
zinc, 48f. 

Failures are becoming prevalent in the building and metal 
trades. The Gazette of this week contains the names of Schal- 
leidner, machine constructor ; Gameron, agricultural implement 
miker; and several builders, lime and cement makers, and 
painters. 

The Minister of Public Works has appointed a number of 
engineers of Ponts and Chaussées and mining engineers to service 
With the army on the frontier. Marshal Le Beeuf has given instruc- 
tions for the organisation of the service of the railways in the enemy's 
country when thearmy shall enter it ; the chief engineers will attend 
a daily conference at head-quarters, and receive no orders from any- 
one but the marshal himself. Another important part of the duty 
to be performed will be the re-establishment of lines, bridges, or 
roads cut or destroyed by the enemy. The work fs to be per- 
formed by the Pontoon Corps, under the direction of the Ponts 
and Chaussées conducteurs. The engineers are already at their 
posts, and wear a tricoloured band on their left arm to distinguish 
them, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

CURRENT ORDERS FOR FINISHED IRON: The weather and the cus- 
tomers’ complaints—EXPORTS TO HULL FALLING OFF : The orders 
suspended—THE HOME MARKET -THE IRONMASTERS UPON THE 
FUTURE ACTION OF ENGLAND IN THE WAR--THE UNITED STATES’ 
DEMAND—PRICES IN NORTH AND South STAFFORDSHTRE—PIG 
IRON: Quiet trade—IRONSTONE : Good demand—CoaL : Quiet— 
EXPORTS OF IRON IN JuNE: Board of Trade returns—THE 
ENGINEERING AND FOUNDRY ESTABLISHMENTS : Smal/ arms and 
the great order (?)—JAPANNING TRADES—BLOCK TIN—TIN- 
PLATES: Firm prices — EXPORTS OF HARDWARES — RAILWay 
WAGON COMPANIES: Their business—SUSPENSION IN BrrMinc- 
HAM—THE WORKSHOPS’ AcT: The Elkington Shield—SixGuLar 
DISPUTE AS TO THE VALUE OF A BOLT-MAKING FURNACE: A 
County Court action. 

Tue orders for finished iron in hand and arriving are quite 

enough to keep most of the works as fully employed as the 

weather will ie. First class mills and forges resumed this week 
as early as Monday night in nearly every department; and they 
have been able to _ on throughout the week. This has been 
possible by reason of the recent cooling showers. Hence much 
more iron is leaving the district than was sent away last week. 

As a consequence makers will be less annoyed by the complaints 

of customers, who, unaware of the impossibility of completing 

erders promptly with such a temperature as last week prevailed, 
have been writing peremptory letters relating to delayed ship- 
mnts. 

Yo Hull the exports are falling off, not very conspicuously, yet 
n reeptibly ; but they more than keep up for Liverpool, and“they 
ave good to London, 

There are few ironmasters who have not received instructions 
to suspend shipments in respect of goods intended chiefiy for 
Germany. To some the result will be a little inconvenient, for 
the goods were just ready to send away, and the rapidly rising 
money market is not the best time in which to obtain advances 
from bankers. 

The home market is steady in most branches of the finished 
iron trade; and on account of the increased activity at the 
national dockyards, Government orders are looked for at first- 
class establishments. 

The opinion that England will have to join in the war is be- 
ginning to find wide expression at every returning meeting of 
ironmasters on Change alike in Birmingham and Wolverhampton. 
If such a calamity should befal the nation, and the result be the 
same now as at the time of the Crimean campaign, then during the 
strife the leading industries of this part of the world will be busy. 

The demand generally for the United States is fair, and it con- 
tinues to improve slowly but steadily. As the year advances a 
much better trade with the States | with British America than 
has for some time existed may be anticipated with all conSdence. 
Iron, in bars and in strips—some best plates and sheets, black and 
galvanised — will be in request, together with most kinds of hard- 
ware. The Nova Scotians are certain to be sending forward wel- 
come orders in the autumn purchases. 

In the past few days some valuable specifications have reached 
merchant's hands for iron for the United States. Most of it is 
intended for use in the South, and the kinds are those chiefly upon 
which manipulative skill will have to be expended before the iron 
has been utilised by the consumers. The buyers have stipulated 
prices, which, as the quality is first-class, leave merchants little 
room for profit, for they are close upon the quotations at which 
alone such goods are now to obtained from the works. This 
remark applies as well to North as to South Staffordshire. 
After a canvass of the two divisions the specifications will be 
placed in the latter ; but so close to one another are the two dis- 
tricts now running in the matter of prices for reliable kinds, that 
the orders have been secured by the difference of merely one half 
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During June the total value of the exports of iron was 
£2,269,869, as against £1,884,504 in the same month last year. 
During the six months the exports were worth £10,650,705, as 
compared with £9,052,972 in the corresponding period of 1869. 

The large orders for railroad iron sent by India, America, 
Russia, and Prussia, is the chief cause of the increase, During 
the six months the exports of this class of iron was an increase 
of £1,235,299, upon the same time last year. 

Holland, the States, abd “* other countries,” have been the largest 
customers for pig iron. 

Daring June “‘ other countries” caused a considerable decline 
in castings, but in the six months there was an excess of about 
£7000. 
There was a slight increase in the export of wrowght iron during 
June, and an increase of £97,988 in the six months, in the 
month America, India, and ‘‘other countries” took a larger 
quantity. 

As to the engineering and foundry establishments throughout 
Birmingham and the surrounding townships, there is no altera- 
tion to report upon the state of things recorded last week. They 
are mostly in steady employment ; butare without very cheering 
prospects as to the immediate future. 

The small arms trade of Birmingham is beginning to experience 
a benefit from the war, because of the preparations our own 
Government are making to beready for eventualities, The state- 
ment, however, made with some prominence a few days ago, that 
one firm had received an export order for 80,000 stand, J have 
authority for saying is altogether incorrect. 

The japanning and kindred industries are quiet. Travellers out 
are reporting less disposition to buy on the part of shopkeepers on 
account chiefly of the uncertainty overhanging the pubiic mind as 
to the part Great Brit«in may have to take in the war. 

The very marked reductions in the price of block tin—amounting 
altogether to £20 in the standards smce the declaration of war— 
have been received with much satisfaction; but to so very great a 
height had the metal before ascended that the tin-plate makers 
have not announced any alteration in their prices. Indeed best 
plates are firm. Very little ditiiculty is experienced in getting 
27s. per box for good charcoal plates, and in the last day or two 
orders have been secured at 29s. 

In June the exports of hardware and cutlery were an improve- 
ment of £38,801, and in the six months of £148,178. The addi- 
tional exports were chiefly tools and general hardware sent to the 
States, Kussia, India, and ** other countries,” 

Copper and brass were exported in smaller quantities during 





June, but in considerably larger quantities throughout the six 
| months. In the month there was a decrease of £53,023, but in 
| the six nonths there was an increase of £225,520. In June the 

falling off was in wrought copper, and was with France, India, 
| and other countries, the decline with India alone being more than 
| £37,0u0. To Holland, the exports run up from £9012 to £30,730. 

The great extension of railway enterprise in several parts of the 
world has for sowe time made railway, engineering, and wagon 
companies very busy. The wagon companies, however, complain 
that the gains consequent upon good trade have been reduced by 
the keen competition to which the active demand has given rise. 

The Metropolitun Railway Carriage and Wagon Company, who 
have just issued their report, state that in consequence of this 
competition they have had to reduce the dividend which they 
would otherwise have paid. Their year’s trading has yielded a 
proit of £16,050 8s. 8d. ; but £3516, which was brought forward, 
makes the available balance £19,597 7s. Gd. Out of this they 
recommended the, payment of a dividend, free of income-tax, at 
the rate of 5 per cent. per annum. The wagons which the com- 
pany had let out on hire were of the estimated value of £19,975, 
aud their stock-in-trade was worth £29,761 12s. 3d. The direc- 
tors had been unable to let or dispose of the works taken from 
the London and North-Western Company. The directors having 
had for some time past considerable sums at their bankers’ unpro- 
ductive, considered that it would be advisable to reduce the 
dividend-paying capital, and after much consideration they have 
resolved that it would be expedient to return £65,000 to the 
shareholders, It is proposed to effect this by seeking power to 
call up the remainder of the money unpaid im respect of each 
share, with power to return to each shareholder £5 in respect of 
each share, waking the call and the return a matter of account. 

The Wolverhampton Railway Rolling Stock Company, at its 
thirty-third general meeting on Tuesday, declared a dividend at 
| the rate of 12 per cent, per aunum, free of income-tax, upon thé 
ordinary shares, and of 6 per cent. per annum, less income-ta 
on the preference shares. The profits during the half-year haé 
amounted to £7277 3s. 9d. ; 345 wagons had been bought and 
| 310 sold, leaving 3769 in the possession of the company. 

A meeting of the ereditors of E. L. Led and Co., merchants 
engaged in the Valparaiso trade, was held on Tuesday. The 
liabilities are set down as £3537, anu the assets £4354. This 
amount, however, includes an item of £2542 for “ supposed assets 
'at Valparaiso,” which it is feared will not be realised. Tt was 
resolved that the estate should be realised by liquidation and not 
by bankruptcy; and Mr. J. K. C, Tatinton was appointed trustee. 

Manufacturing towns in the Midlands are notoriously behind én 
enforcing the Workshops’ Act. Birmingham, however, is about to 
set them a good example, for the corporation have just taken the 
preliminary steps to the carrying out the provisions of the measure. 
| The fine specimen of decorative metal work known as the 
Elkington Challenge Shield is about to be placed in the Birming- 

ham Art Gallery. It was presented by Major Eikington, upon his 
| retirement from the lst Warwickshire Ritle Corps, for competition 
between the Birmingham Battalion and the Ist Administrative 
Battalion. It has been won by the former, the officers of which 
offered it to the Corporation, to be placed in the Art Gailery. ‘he 
offer has, of course, been glacly accepted. 

A novel dispute, with reference to the capabilities of certain 
machinery produced in this district, came on Monday last before 
the judge of the Wolverhampton County Court. It has been 
before made known in THe ExGINgER that Messrs. Tildesley and 

sird, of Willenhall, are the manufacturers of a smoke-constiming 
fire-grate, which claims to produce with slack coal a heat surpass- 
ing that to be obtained from large coal, at the same tithe that the 
grate emits little or no floating earbon. One or more of the fur- 
naces had been put up at the Nut and Bolt Works, in Wolver- 
hampton, of Messrs. Bayliss, Jones, and Bayliss ; but the would- 
be purchasers could not make it work to their satisfaction. This 
Messrs. Tildesley and Bird maintained was the fault of Messrs. 
Bayliss, Jones, and Bayliss, whose furnace they asserted was de- 
fective, To decide the point, Mr. Tildesley offered to prove that 
the work required of his grate could be done by it if the other side 
would consent to pay hiu £50. The terms were aceepted by Mr. 
Moses oo lary and a document was drawn up and signed by him, 
The patentees put up & grate and furhace at the Statiordshire Nut 
aid Bolt Works, Darlaston. var all for which the patentees 











per cent. To that extent quotations of Southern Stafford 


tenied, they asserted was effected, and they invited Messrs. 





are lower than those of the northern division of the same county 
for the kinds in request. In this instance, whilst the discount 
allowed in North Staffordshire is 2, that granted in South Staf- 
fordshire is 3 per cent. 

Pig iron is quiet, with a sapdency to easier prices, Exports in 
certain quarters are falling off ; and thé sultry weather has sensi- 
baka easton! the consumption at home. s activity is now 
being displayed here in increasing the output. Amongst the not 
infrequent ages which are now taking place affecting the oceu- 
— of blast furnaces in this district, it may be mentioned that 

esssts. Smith and Pearson, of Bilston, have just taken to the 
furnaces for two years before carried on at Willingswerth, near 
Wednesbury, by Mr. John Brayf 

All kinds of ironstone continue to realise good prices, but the 
Coal i dull ivi owe ed? ee 

rs wever, a y to in the 
domestic wasnt as the season advances. 


Bayliss, Jones, and Bayliss, to satisfy themselves of the fact. The 
inspection was not, however, made ; and the agreement was repu- 
diated by the firm as such. To recover the £50 the patentees 
now brought their action. They asserted that what they had done 
cost the money they claimedl, bit that the proprietors of the Staf- 
fordshire would get the benefit of what had been done. The judge 
nonsuited the plaintiff on the ground that the agreement was 
without consideration, it being a contract for A. to pay B. for 
work done for C. on O.’s ground; but he declined to give the 
defendant costs, because, he said, “I think if people choose to 
make bets, they make pp ry of honour, and in honour, I 
cannot help thinking it is a shabby defence.” The counsel for the 
defendants now asserted that their evidence, which was not 
would have given a diffefeht colour to the cise, aid he denied tha’ 
his clients had had an opportunity of inspecting the Ping and 
e 





furnace which had been pit up to séttle the dispute. j 
however, declined to give defendants theit costa. at 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


Tue CLEVELAND IRON TRADE AND THE WAR—THE NEW WORKS— 
THE MIDDLESBROUGH Dock—THE TEES CONSERVANCY. 


THERE was an average attendance at the Middlesbrough iron 
market on Tuesday, but scarely any business was done. There 
were no alterations in the prices, but I know that iron can now be 
bought several shillings per ton lower than the list rates. There 
were no buyers on Change, and no quotations were given. Every- 
body was absorbed in the war news, Traders in different districts 
in the kingdom have met with reverses since the outbreak on the 
Continent. There will be reason for congratulation if the 10th 
inst.—the settling day for the Cleveland trade—passes over with- 
out seriously affecting the brokers and merchants on Teesside, 
Fortunately for the pig iron makers of the north they still have 
heavy contracts which will keep them busy forsome months to come, 
and they can afford to refuse orders at present unless the full 
rates are paid. Should the war continue, however, prices, I am 
afraid, must come down. If peace is restored at an early date the 
iron trade will take little harm. Owing to the continental move- 
ments iron has been taken out of the Middlesbrough warrant 
stores during the past week, and the stocks remain at little over 
15,000 tons. The Ir ters’ Association returns for July have 
not yet been issued, but there is little doubt that they show an 
increase both in the make and in the makers’ stocks. There are 
still 109 blast furnaces blowing. In the various depart- 
ments of the finished iron trade the war up to the pre- 
sent time has made no perceptible alteration. Bars, plates, 
angle iron, and rails are in good request, and all the works in the 
north are busy. Shipbuilders are brisk and engineers are full 
employed on general work. Head, Wrightson, and Co., of Sout: 
Stockton, are engaged on a new bridge for the North-Eastern Rail- 
way Company, for Kirkby Stephen, and a number of hea 
castings for new rail mills to be erected in the Middlesbrough 
district. 

The coal and coke trades of South Durham are in a satisfactory 
state. 

Great efforts are being made to pont as rapidly as possible 
with the construction of the new blast furnaces in the Middles- 
brough district. Gjers, Mills, and Co., the Lackenby Iron Com- 
pany, and the firms who are making additions, are progressing 
satisfactorily. 

The desirable work of extending the Middlesbrough Dock is 
being vigorously carried on. 

The Tees Conservancy Commissioners are making arrangements 
with the ironmasters of Cleveland for tipping their slag at the 
Tees Breakwater at the mouth of that river. The breakwater 
extends a considerable distance into the sea. A few months ago 
the ironmasters ceased to send their slag there, and the work of ex- 
tending the breakwater, which consists of slag, was discontinued. 
Now that the commissioners and the ironmasters are again nego- 
tiating for the tipping, it is to be hoped that in a short time many 
thousands of tons will be daily carried to the breakwater. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW PIG IRON MARKET—STATE OF THE IRON TRADE - 
THE EFFECTS OF THE WAR—THE COAL TRADE—SHIPBUILDING 
ON THE CLYDE—DECADENCE OF SHIPBUILDING AT ABERDEEN— 
OPPOSITION TO THE ALTERATIONS ON Tay BrIDGE—INEFFI- 
CIENCY OF THE WATERWORKS AT DUNDEE—GAS REPORT. 


THE war on the Continent has affected the commerce of Glasgow 
to a disastrous extent, and there is a grest anxiety everywhere 
manifested to find out its probable future effects on the iron trade. 
Only a few days before the outbreak of war there was the welcome 
announcement of the abolition of the duties on iron entering Ger- 
many from this country. These duties had long been a grievance 
to the ironmasters of Scotland, inasmuch as they prevented them 
to some extent from successfully competing with their Belgian 
brethrer. A new impetus, therefore, seemed about to be given to 
the iron trade of this country by the abolition of the Rhine and 
Elbe navigation dues, when the political horizon of Europe 
became overcast with the cloud of war. Within a week there- 
after, three of the principal firms of speculators were declared 
bankrupt—their joint liabilities amounting to at least half a 
million sterling. Confidence got a rude shake, and pig iron quota- 
tions fell in the course of ten days from 60s. to 51s, During the 
past week few transactions have taken place beyond 50s, 6d.; and 
now there isa dull market at 50s. cash, sellers, No. 1 g.m.b., 
5ls. 6d.; No. 3, 50s. 6d. 

Little activity need be expected until we emerge from the 
present state of doubt and uncertainty which prevails with refer- 
ence to continental matters. 

The shipments of iron for the past week were 2945 tons foreign, 
and 4278 tons coastwise, making a total of 7223 tons, against 
17,643 tons for the corresponding week of last year, being a 
decrease of 10,420 tons, or the largest decrease that has been so 
far experienced. In consequence of the rapid decline in the price 
of warrants storing has altogether ceased, and the price of iron in 
makers’ hands is now relatively dearer than warrants. The stock 
in Connal and Company’s stores is 415,603 tons, with warrants 
for 400,970 tons, and in the Canal Company’s stores 20,366 tons, 
with warrants for 19,980 tons. 

It is expected that the great reduction in the price of pig iron 
here will induce countries not affected by the war to send their 
orders to this country, and this will give the trade a little stability. 

As to the malleable iron trade, there is still considerable activity 
in all descriptions of manufactured iron, although fluctuations in 
the money market, impaired confidence, and the continental crisis, 
have induced a reluctance on the part of buyers to enter into busi- 
ness. Apart from the contingencies of the present crisis, there is 
little reason to fear for the future. America and the colonies are 
in want of the manufactured article to an almost unlimited extent. 
No slackness has as yet been experienced in any department of the 
trade, and the orders even now coming to hand justify the con- 
clusion that there will be a continued demand for all qualities. 

The recurrence of strikes is the only obstacle to the stability and 
consolidation of our staple industry. It will be remembered that 
only a few weeks ago we were threatened with a protracted 
struggle of this nature. It terminated on the understanding that 
the wages question in the malleable iron trade should be referred 
to arbitration. It is very questionable whether, under existing 
circumstances, any advance would be either politic or justifiable. 
—— may well be questioned, that the same yield can- 
not be obtained from a like quantity of Scotch pig as from Eng- 
lish, it is admitted that the price paid for puddling a given 
quantity of iron here is 9s. 6d. per ton, or 1s. per ton above the 
eaffordahire rate. It would, therefore, seem that the Scotch 
puddlers have little to complain of. It is satisfactory to note that 
since the war broke out the puddlers have made no further sign in 
the way of discontent. : 

The continued agitation for advance of wages has tended to bring 
the coal trade almost to a standstill. The coalmasters state that 
the trade is exceedingly dull, and an advance cannot be given in 
present circumstances, On the contrary, the result of a meeting 
of coalmasters, to take the state of the trade into consideration, 
has — a determination to reduce the wages to the extent of 6d. 
per day. 

The mineral oil trade is wating by the war in consequence of 
the closing of the oil markets. is will also affect the mining 

population, for the working of the shale pits will toa great extent 
be slackened. 

The shipbuilding trade on the Clyde continues moderately am 
There were twelve vessels of the aggregate tonnage of 13, 





launched in the month of July, which is slightly below the 
average. Messrs. Scott and Co., Greenock, have con’ to 
build eight steamers, of about 1000 tons each, for a French firm. 
The engines, which are to be of 10(@.horse power each, will be 
supplied by the Greenock Foundry Company. Another steamer, 
belonging to the same French firm, is to be brought here and 
lengthened by Messrs. Scott. 

At Aberdeen there seems to be a sad falling off in the trade of 
shipbuilding. Another yard, which but lately was exceedingl 
busy, is in likelihood soon to be shut up, if it isnot already pom | 
A large number of the workmen have been discharged from this 
and other ~~ and the number of shipwrights at present em- 
ployed in Aberdeen is small indeed. Many of those recently dis- 

d are working as labourers at the harbour works. 

The harbour trustees at Dundee have had another meeting, and 
discussed at great length the proposed alterations on the plansof the 
Tay Bridge. While there was a difference of opinion as to the course 
to be adopted, there was onlyone mind as to the desirability and neces- 
sity of the Tay Bridge. But as there were difficulties created by the 
amended plans, which, if carried me might seriously injure the 
iron, it was thought an opportunity ould be sought to meet with 
the directorsof the railway to arrange matters. It was, however, ulti- 
mately movedthat the board should disapprove generally of the pro- 

sed alterations as injurious to the harbour, and petition the 

ard of Trade accordingly. An amendment was moved and car- 
ried by a majority, to the effect that the board petition the Board 
of Trade not to approve of the alterations until the trustees had 
had a meeting with the railway company, and had come to an 
arrangement with them. 

The unusually dry winter and summer has operated very inju- 
riously against the water supply of the town of Dundee. Accord- 
ing to the last report of the manager of the waterworks, the 
supply cannot serve for more than six weeks. For nearly two 
months the town has been only supplied during nine hours a day, 
and in some districts there has often been no supply at all. The 
present small supply of water in the reservoirs has created the 
greatest uneasiness, and the water commissioners appear to be 
in a quandary to know how to relieve the present state of matters. 
On Friday the supplywas restricted to six hours per day, the lower 
half of the town being supplied first, and the upper halt next. 
Being unprepared to meet this change, which was made without 
any notice being given, hundreds were compelled to resort to the 
old public wells, which are now constantly besieged. 

The illuminating power of the gas supplied in Glasgow in July: 
average 29°9 candles, maximum 30°9 candles, minimum 28°] can- 
dles. Purity: sulphurettecd hydrogen, none ; ammonia, traces. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Large contracts on the books when war broke 
out: The usual activity evinced at the works : Shipments lessen- 
ing : Anxiety for the future : Speculation at an end for the pre- 
sent: Trade with Germany and France almost entirely stopped : 
American and colonial inquiries increasing: Hope that the war 
will be confined, and the result upon the demand : The home trade 
and the war—THE TIN-PLATE TRADE—THE COAL TRADE— WELSH 
STEAM COAL FOR THE NAVY—ACCIDENT AT BLAENAVON WORKS— 
DEATH OF Mr. SAMUEL Dosson, C.E. 


Ir is particularly satisfactory to find that, owing to the brisk 
demand for railway material which prevailed during the first 
half of the year makers in this dislricl were fortunate enough in 
having on their books when war was declared, an ample list of 
contracts, which places them beyond the immediate effects pro- 
duced by the continental disturbances in most departments of 
industry. Throughout the principality the ironworks exhibit 
much the same degree of activity as has been witnessed for 
several months past. The quantity of railwork manufactured has not 
in any instance hithertobeen diminished, though theshipments from 
the local ports have palpably lessened, which, however, is not 
brought about by any material change in the demand, but more 
particularly is it the result of the intense anxiety and indecision 
felt by sLip-brokers, &c., who are not disposed to risk their ships 
in the transportation of materials during troubled times like the 

resent. The war between France and Germany hangs over all 

ranches of trade like an ominous cloud, and, although now a 
fortnight of the — suspense has passed since the first an- 
nouncement was made, there is yet no certainty whatever of what 
turn affairs will actually take. It is clear, however, that for a 
time, at least, the iron markets will be entirely free from any 
kind of speculation, and nothing but bond fide transactions to 
meet immediate wants will be entered into, What inquiries— 
and they were of an appreciative magnitude latterly—were re- 
ceived here from Germany have, of course, been stopped, and the 
trade with France, which it must be admitted has n for some 
time no considerable purchaser, has entirely ceased. With Russia, 
however, negotiations are carried on much as usual, and inquiries 
from the United States of America, Canada, and the colonies, 
are increasing ; still an unmistakeable degree of quietude has 
set in, and all departments of manufacture, probably, will 
for some time continue to be deranged. It is still hoped, but 
with less firmness and conviction, that hostilities will not be 
allowed to extend beyond the two Powers immediately at variance, 
which is the more consoling inasmuch as in that case the staple 
trade of this district will not be much affected. In the home trade 
there is a marked degree of depression discernible, and there is no 
douht that for a little time, at least, this branch of the trade will 
suffer more materially than any other; but it is contended that 
ultimately it will be the branch most benefited by the Franco- 
Prussian conflict, as foreign competition will be materially lessened, 
and the demand for finished iron in the miscellaneous departments 
will eventually be increased. The inquiries for pigs continue to 
slacken, and quotations become less and less firm. 

In the tin-plate trade manufacturers cannot fail to appreciate 
the change which has taken place. The price of tin continues to 
fall, and with the fair demand for plates, which is still kept up, 
makers are in a position to obtain more remunerative prices for 
their make. 

Steam coal proprietors are doing a fair trade with the French 
ports, and considerable relief was felt when it was announced that 
coal was not to be considered a contraband of war by the French 
Government, and increased activity is anticipated from other 
directions shortly. 

The voice of the steam coal proprietors of South Walesin regard 
to the adaptability of Welsh smokeless coal to the purposes of the 
Royal Navy, has met with a forcible expression in the House of 
Commons. The mixture of the Welsh and North country coals for 
the use of the Government ships has been long denounced by Welsh 
colliery proprietors, and the impracticability of such adulteration 
was clearly put forth by Mr. R. Fothergill, the member for the 
borough of erthyr and Aberdare, the of the valuable com- 
modity. There is little doubt, it would seem, about the superiori 
of Welsh coals, especiall Be raised in the district mention 
over those of any other districts for naval purposes ; and it can 
hardly be thought that a more opportune time than the present 
could be chosen, for proving their merits, 

Guniay aight. ‘A henpy Wiskduaaiens gheathoete ton aelaiibeos 

t. ea over t ur- 
hood, Aas ore came re in such torrents that the men employed 
at the furnaces were unable to prevent the flood running into one 
of the furnaces. “The result was an explosion from the rapid 

of steam, which did aserious amount of damage to No. 5 
‘urnace, and necessitated its immediate . Some of the 
ae consequence of 
the t. 


The death is announced of Mr, Samuel Dobson, O.E., one of the 
most eminent civil — engineers connected with South Wales 
and the North of England, 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
LIVERPOOL SHIPBUILDING: The St. Louis (s.): The African 

Mail steamer Soudan—LAUNCH OF THE WYOMING (8.8.)— 

BRICKMAKING MACHINERY—- MECHANICAL INDUSTRY AT THE 

HARTLEPOOLS—STATE OF TRADE: Sheffield : South Yorkshire. 
Messrs. C. R. Clover and Co. launched on Saturday a steamer 
built by them at their Birkenhead yard, for the Liverpool and 
Mississippi S ip Company. The steamer combines speed 
with great carrying capacity on a light draught of water. Her 
dimensions are ; Le! t. ; breadth, 35ft. ; depth to s 
deck, 24ft. Gin. The steamer, which has a gross burden of 1750 
tons, has been built from the designs of Mr. W. Glover, consulting 
engineer. She was named the St. Louis. Messrs. Flinn, Main, 
and Montgomery are the managing owners ; and Messrs. Taylor, 
Tipper, and Co., the loading brokers. The St. Louis was, after the 
launch, towed into Messrs. Clover’s private dock to be finished ; 
compound engines of 200-horse power nominal will be put on 
board by Messrs. J. Jack and Co. 

The new African Royal Mail steamship Soudan has made a 
trial trip on the Mersey. The vessel, which is the first African 
mail steamer constructed in Liverpool, has been built by Messrs. 
Royden and Sons, and her engines have been made by Messrs. J. 
Jack and Co., of the Victoria Ironworks, Live 1. The Soudan, 
which was launched a month since, is 301ft. long, 32ft. 6in. 
—s width, and 24ft. ~~ to -_ —_. deck ; she is fitted 
with direct-acting compound engines 0 orse power nominal, 
capable of being worked up to 950-horse power. The Soudan is 
fitted with six water-tight compartments. if 

On Saturday the Wyoming screw steamer, a sister ship to the 
Wisconsin, was launched by Messrs. Palmer and Co. (Limited), of 
Jarrow. She has been built for the Guion line. 

Mr. J. M. Pollock has described to the Manchester Institute of 
Engineers his patent brickmaking machine. Mr. Pollock is a 
member of the = of Messrs. Pollock, Laing, and Powley, Leeds. 
The invention consists of powerful grinding-rollers, pug mill, rotary 
moulding table, and a press, the mould or moulds of which are in- 
dependent of those in the table. A self-acting a belt, the 
driving apparatus of which is constructed on an improved principle 
so as to avoid all possibility cf slip, andarotary brush forremoving 
any sharp corners or loose materials from the bricks, arealso added; 
and there is a system introduced for lubricating ull sides of the 
moulds or bricks insuch a manner as to be ape a ee in its 
operation of the attendant. The running faces of the machine 
which have to work against the clay are all of steel, as arealso the 
pug mill driving wheels, shaft, and knives. When common bricks 
are required the press may be thrown out of gear, andthe machine 
may then be worked at an increased velocity. 

The ironworks at the Hartlepools continue well employed, and 
are turning out rails and bowl chairs with much activity. Severai 
iron ships are also being pushed forward to completion. 

Rails have continued in good demand in South Yorkshire, and, 
heavy deliveries of plates are also being made, The Bessemer 
steelworks continue in full activity, and it is not expected that 
they will be materially affected by the war. There has been a fair 
amount of business doing in steam coal, although trade with Ham- 
burgh and other ports of the North German Confederation has been 
injuriously affected. 
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. THE CAPTAIN AND THE MONARCH. 

Ir is much to be regretted that the general public know 
nothing whatever of the working of the official mind. The 
abstract something spoken of as “the Government ” spends 
money on, among other things, ships of war; but no one 
outside of Whitehall, and not every one inside, can say 
precisely why any particular type of ship is built, to the 

ractical pee fe of any other type. We see results; in- 
ormation as to the means by which these results are 
brought about is reserved for very few. These few know, 
however, that ships of war are asa rule built not with a 
desire to give England that which is absolutely best, but 
that which the authorities happen to think is the best. 
Lords of the Admiralty, Controllers of the Navy, and Chief 
Constructors, are, to all intents and purposes, irresponsible. 
So long as they decide among themselves that come what 
may they will pull together, consult each other’s wishes 
and overlook each other’s faults, the Government officials 
may do just as they please. It is true that when the navy 
estimates are moved, the Board of Admiralty is always 
attacked with an energy, indeed we may add a venom, 
almost without parallel. But the Government always get 
what they want—money; and, having got it, they proceed 
to spend it as seems to them best. If it could be proved 
that Lords of the Admiralty, Controllers of the Navy, and 
Chief Constructors, were nearly — not quite infallible ; 
if it could be shown that petty jealousy of outsiders was 
never suffered to influence their actions, or internal con- 
tentions or prejudices to control the progress of events, 
the existing system would be nearly, if not quite, all that 
could be reasonably desired. But as matters stand we 
have not only very fallible Lords of the Admiralty, 
Controllers, and Chief Constructors, but conflicting self 
interests, jealousies, likings and prejudices, which 
find unparalleled development under a regime which 
makes Admiralty officials of the higher class practi- 
cally irresponsible. To those who are acquainted with 
the internal workingsof the existing system of naval control 
there is nothing remarkable in the fact that England 


built nothing but broadside ships until the other day, | 


nothing extraordinary that a comparatively small sum 
only has been expended on fitting one or two ships with 
turrets, which are no sooner proved to be likely to succeed, 
than they are relegated to the duty of ten- 
ders to men-of-war which they could blow 
out of the water in five minutes, spite of 
all that the men-of-war could do to prevent 
them. The extraordinary fact is that any 
turret ships have been built at all; yet more 
strange that Captain Coles was permitted to 
have his own way and try to supply England 
with a true representative of the type of 
war vessel which he has so long and so 
pertinaciously advocated. There is no rule 
without an exception however, and inven- 
tors—wretched outsiders—do now and then 
get a chance, and prove thereby that the in- 
fluence of the press can storm even the gates 
of Whitehall; for to the persistent exertions 
of the press, guided and assisted bya few 
eminent naval men, it is certain that 
the adoption of the turret system by 
Great Britain is mainly if not wholly 
due. The force of public opinion be- 
came at last too strong for Mr. Reed and 
Admiral Spencer Robinson, and it was 
decided about three years ago that a turret 
ship should be built from the designs of 
Captain Coles, This vessel is the Captain, of 
which we give a sketch copied from a photograph. 
The turret system being thus forced upon him, Mr. E. J. 
Reed, determined to meet Captain Coles on his own ground, 
at once proceeded to lay down the Monarch. The 
Monarch has cost about £100,000 more than the Captain, 
and this fact must not be lost sight of in what follows. 
Monarch and Captain have been to sea, and the perform- 
ances of both vessels have been carefully investigated, with 
results published, after repeated demands made for it in 
the House of Commons in the form of a_ report. 
This report we shall now proceed to consider. Before 
doing so, however, we honestly desire to protest 
against the attacks which have been made on Mr. 
E. J. Reed by oy A of our contemporaries, who could 
until the other da d nothing in his conduct that was 
not perfection. e have never been slow to state that we 
Po eee of his policy; nor have we hesitated to criticise 
his ships, sometimes very severely, but always honestly. But 
there is nothing about either the Captain or the Monarch or 
Mr.Reed’sretirement,to justifytheattackwhich has been made 
upon him, and against which we deem it our duty to enter 
a protest. Mr. has however taken the matter into 
his own hands, and addressed a letter to the Zimes, which 
we reproduce elsewhere, because it contains some state- 
ments which require a reply; though not the sort of reply 
made by the Times. 

Resuming the thread of our discourse after this not 
unnecessary digression, we may state that the Monarch is 
a turret-ship, of so many features in common 
pork > ide pee she may be ed as 
a , wholesome, Sil rigate 330ft. long, 57}ft. 
broad, 5102 tons 2 1100-horse hem far 
having 7in. armour, with turrets stuck on instead of 
an armoured “box.” In no sense is she representative 
of the monitor. The Captain, on the other hand, is 
not quite the ship the gallant officer who has designed 
her so often shown us on paper, is much more 
like a monitor than is the Monarch, as she has a lower 
freeboard; but she cannot, in any way, be regarded 
as a perfect embodiment of the turret system. It 
is indisputable, however, by any one, except Mr. 
Reed and Admiral Robinson, that she is en the whole a 
better ship for war purposes than the Monarch ; if. she 
were not we are inclined to think that Mr. Reed would not 
have written to the Zimes. The report before us is dated 
July 29th, and consists of fourteen or fifteen separate do- 
cuments, submitted to the Lords of the Admiralty by 





Admiral Symonds who commanded the Channel squadron | 


during the trial of the two ships. The most amusing | en 


of these is the one containing Admiral Robinson’s 
comments on Admiral Symonds’ report. Admiral Robinson 
invariably comments on the reports of flag officers 
“ordered to be printed.” His criticisms are conducted on 


| the simplest possible principle. If the Controller likes | most turret are always clear from 56 deg. 
ing any particular ship he | 50 deg. abaft the beam, and the two in after turret from 50 deg. 
| before the beam to 30 deg. abaft the beam ; clearing her for action 


| any particular statement regardin, 

believes it, and says so; if he does not relish the state- 
ment he disbelieves it, and says so. This is his invariable | 
| practice, at least we are unable to name a single blue book 
in which he has departed from it. The general effect on | 
much about our new ships t 
test them atall. The members of the House of Commons may 
well be puzzled by two special reports, one drawn up by 
the flag officer and his captains, the other by the Controller 
of the Navy, and all 
important points. Who is to be believed? Our readers 
must judge for themselves, unless they are content to follow 
our guidance and hold now with us, as we have always 


| 





ing more of their time afloat than ashore, know much 
more about the good and bad qualities displayed by craft 
when at sea, than either Mr. Reed, Admiral Robinson, or 
the Lords of the Admiralty; from which statement it will 


expressed in Mr. Reed’s letter to the Times about “ sai/- 
ing admirals,”'a sneer unworthy of the writer. 





that he attributes all statements adverse to his views 
| to lack of knowledge, or talent, or ger on the 
part of the speaker or writer; while Admiral Robinson 
says nothing and thinks nothing about motives or know- 
| ledge. He simply officially believes or disbelieves just as 

he pleases. This is much less troublesome than Mr. Reed’s 
| plan; but in practice it givesa peculiar aspect to naval blue 
| books, and tends to make people think that Admiral 


| 


Robinson possesses the exceptional power of believing and 
disbelieving statements without the slightest regard to 
their authenticity. 

It would, of course, be impossible to do more than pre- 
sent our readers with an impartial digest of a report so 
lengthy as that under consideration. 


The general result is 


as good as the Monarch, notwithstanding the difference in 

freeboard — nearly 8ft.—a very important fact. As re- 

gards sailing Captain Commerell, in command of the 
onarch, writes thus:— 

“*In the forenoon of Thursday, the 19th of May, relative rate of 
sailing was tried with the Captain and Volage, the wind being a 
ape abaft the beam ; in four hours the Monarch beat the Captain 

y about three miles, and was beaten by the Volage by about five 


two hours and a-half the Monarch beat the a by about one 


mile to windward. From what I have observ: 





slow roller, perhaps in this respect 
the Monarch. I think, on the other hand, 
buoyant, and pitches a little more ; with 

wers, I consider she can fight her guns in 


t she is not so 
a » ae hehe topsail 


her turret ports ; with respect to her sailing qualities as a cruiser, 
I consider that she is certainly inferior to the Monarch; her 
screws not revolving until she 
against her; and not being able to set her mainsail wit 
funnel up is also another whack. I consider that in smooth 
water she stays well and wears quicker than 
relative position of the two ships’ masts would no doubt account 
for this ; her expenditure of is, however, much more extrava- 
gant than that of the Monarch.” 


Of the Monarch Captain Commerell writes :— 


reason to believe she is a most buoyant and easy ; she is in- 
clined, however, to be a little crank; she can fight her in 
almost any weather, and when no broadside ship would Soe to 

aport. Under sail with a commanding breeze and screw 

mnected, I consider her a very fair cruiser, rather inclined to 
be leewardly, but with the wind free, fast and manageable ; in 
light winds she is very uncertain from the screw not revolving ; 
she stays remarkably well with screw disconnected, and since the 
holes have been cut in her balance rudder ; but she does not wear 
well, more especially if the screw happens to be in a particular 
position ; there being no means whatever of getting the screw up- 
right when disconnected, great inconvenience is experienced from 
its falling | athwartships ; I would suggest that this should be 
remedied, 


It appears that the twin screws of the Captain interfere 
material with her sailing, but we are indi to 
believe the evil cannot be remedied. If the screws 
revolved when the ship attained a speed of three knots— 
and there is no reason why they should not—it is highly 
probable that she would beat the Monarch in sailing on 
every point. Admiral Symonds has i 

on the merits ond demerits of the 





held, that naval ofiicers in command of fleets and spend- | 


g 


ae we make no apology for reproducing them 
ire :— 
_ Her Majesty's Turret Ship Monarch. 

1, At my inspection of the Monarch on the 26th May, 1870, I 
ordered Captain Commerell to prepare the Monarch as if he was 
‘oing into action. 

2. Before any such preparation takes place, the tio guns in fore- 
before the beam to 


as a cruising ship, therefore, gives the guns a training beyond 
the above angles. In clearing for action, which took an hour and 
thirty minutes, the ingenuity of the fittings, and the readiness of 
the officers, c., were remarkable, but I was requested by Captain 


the reader is that Admiral Robinson must really know so | Commerell not to order the after swifters to be come up, lest the 
hat ic is mere waste of time to | ™@sts should be endangered (the force of wind was 4 to 5, and sea 


moderate enough to allow of ships coaling). Even when the ship 
is cleared for action, the standing shrouds, mizen mast, funnel 
casing, and forecastle, are great hindrances to all-round fire. 

3. With a motion caused by a moderate swell, twelve shots were 


ut absolutely contradictory on | fired at a target from 1000 to 800 yards distant ; the guns were 


admirably handled, but the practice was not good. Captain Com- 
merell believes the turret sights to be faulty. The importance of 
improving and perfecting these cannot be overrated. 

4. The magazine and shell rooms are inconveniently placed, par- 
ticularly the former ; in fact, the after magazine is 80 far off as to be 
kept (the captain informed me) as a reserve. Both turrets are sup- 


| plied from one magazine (situated before, and therefore undefended 
by the armour-plated bulkhead) by a- scuttle, through which the 
powder is passed. This is a bad and dangerous arrangement ; @ 
shell bursting, or a fire near fore mayazinc, would stop both turrets. 


be seen that we are very far from endorsing the views | 


Mr. | 
Reed differs officially from Admiral Robinson in this, | 





Her Masesty’s Snip Caprain :—Lenorn, 320r7.; Breapra, 53}rt. ; TonnaGe, 4272; Horse-Power, 900 ; 
THICKNESS OF ARMOUR, BIN. 


that as regards the power of fighting at sea the Captain is | shot. In my opinion a light iron umbrella over the pilot house 


miles ; in the afternoon, rate of sailing was tried on a wind ; in | 
of the Captain, I | 
should consider her rather a stiff vessel under sail, a very easy and | 
having a slight advantage over | The buoyancy gained by the removal of such weights from the 
to her fighting | 
reeze, most likely taking in a little water occasionally through | 
six knots, is of course much | 
h her | 


the Monarch ; the | 


** With respect to the sailing qualities of this ship, I have every | 


The Monarch, as fitted, could in this respect be improved, by 
the after shell room being fitted as a magazine, though it would 
be small, and the shells from it distributed or stowed (vy exchange 
with ae in after magazine. : 

5. Small winches (as in Captain) are required 
shell, &c. 

6. The turrets worked well, and the ship was very easy and handy. 


for getting up 

























7. The machinery of the turrets is exposed to plunging fore and 
aft, and diagonal fire: most particularly the foremost turret to tire 
From aft, and the after turret to fire from aead. Neither is it suf- 
Jiciently safe from plunging fire abeam: they require a protecting 
ring of armour plating from the deck to the plating on turrets. 

8. Interior of turrets should be fitted with rope mantlets, as 
protection from fragments that would fly about on the turret 
being struck with shot, and these should be kept in th2 turrets to 
accustom the crews to work in the reduce: space. 

9. The turning gear is complex and insuyicient n hecling 
9 deg. on 24 May, 1870, (on which day I ordered a trial) 
steam pressure of 30 lb. failed to turn them 9 deg 
is a very moderate heel; they appear to require ore 
powerful and simpler appliances, aud a second appliance is also 
necessary, Captain Commerell’s report hereon, and nior 

of Mr. J. Oliver, Inspector of Machinery he 
Channel Squadro to the application of addi- 
tional power, are fi ded herewith. 

10. The turrets a second method of 
denoting their tr: 

ll. The comp s of the guns are single; 
hydraulic compre should be added to insure 
safety. With only charges a gun re land 
struck the buffers violently. This o laga 
on June Ist, as will be seen by llowing 
extract from Minotaur’s signal log hat date, 
viz. : — Signal — (Flag to Monarch). ** Prepare 
targets; fire two rounds with battering charges 
from each gun at target distant 1000 yards to 


windward; report result.” Signal.—(Monarch to 
Flag.) ‘Completed; no damage, except to 
india-rubber of one buffer.” The target was not 
struck, although the firing was reported good. 

12. The mode of lifting the guns is slow and 
complex, subject to accident, only a single set of 
hydraulics being used. A spare set is needed in 
case of accidents, which are trequently occurring. 

13. A shield is required for captain of turret, 
and over the ports, to lessen the effect of the 
concussion. 

14. The pilot house is too much cramped, 
shelter is necessary for officers, if only a 
canvas screen, as in tops. As in turrets, 
rope mantlets would be required for protec- 
tion from the fragments of iron that would 
fly about when the house is struck by 


| (from one side of hurricane deck to the other) would answer very 





15. The 7in. guns under the-forecastle I do not like. Their 
presence loads the ship at her bow extremity with eighty tons of 
useless 5in. armour plate, placed for their protection at right 
angles to the keel; armour which l2in. shot would penetrate 
easily. The crews of these guns are exposed to the danger of the 
600-pounder shot or shell breaking up (no uncommon occurrence) 
when fired, past and from behind them. 

16. Jin. shot are not to be compared with 12in.; I should, 
therefore, recommend the removal of the whole armour- 
plated bulkhead, the bow guns, and the forecastle, when the 
Monarch would have no equal amongst present ships of war, 


| fore extremity would, I believe, make the ship safer at sea with- 
out the forecastle than she now is with it. The weight of the 
forecastle itself is considerable. 

17. The 7in. ait is too weak for offence or defence, although, 
| from being on the main deck, not exposed to the same danger as 
the forecastle gun. 

18. The mizen mast I object to as dangerous to the screw ; if 
removed the after turret would command all-round fire, for when 
pressed, boats and everything intervening must go. 

The Monarch’s weak points seem to me—(1) The mizen mast, to 
which the use of one boiler is infinitely preferable. The boiler in- 
sures tacking, which the mizen mast does not; it threatens the 
disabling of the screw, and when this happens a ship is at the 
mercy of her enemy. 

19. (2) The fore and main masts, which are too large, and 
far beyond what is necessary—in ing, they would mask the 
fire from, and most likely stop the ——ss turrets. They 
increase the danger from fire. The Bombay's rigging, &c., took 
fire and burnt with tapidity. These enormous masts 
materially interfere with her steaming power when going head 
Sn ee they only make her a very bad sailing ship on 
a wind. 

20. Her tiller ropes appear to me too slight, being only 4jin. 


ro 
BT The boats abaft the mizen mast, and the other into which 


the quarter boats are put, should be of iron, to lessen the risk 


of fire. 
22. Stowing shot at the side of the ship, abreast of the turret, 








| stance, I would 


appears to me very objecti e. s ; 
23. The store-rooms (ship’s and officer's) are badly ventilated. 
Iron funnels from them to the upper air, as uptakes, would easily 
rem this at slight expense. 

The engine-room is the hottest I ever was in, The deck in the 
engine-room flat should have several planks removed, and iron 
gratings substituted ; some remedy is absolutely necessary. For in- 

that the hatchways might form uptakes 
for hot air from 


25, The ship is very comfortable between decks, and her accom- 


modation 
26. With a forecastle, the ship, when in chase, must be yawed 


to bring her guns to bear. Therefore, unless of superior 
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she could not long keep within range of an enemy, and the shots, | 
whilst yawing, would be necessarily snap shots. 

We desire to call particular attention to the passages we 
have italicised. It is impossible to imagine a worse defect 
than that committed in the arrangement of the magazine, 
in which respect the Monarch precisely resembles the 
Bellerophon. The machinery of the turrets appears to be 
very defective, as they cannot be turned except by using 
a boiler placed beneath the turret, and rendering the lower 
turret room uninhabitable, owing to ths heat. The other 
boiler which is relied on for the working of the turrets 
cannot be safely loaded to the required pressure--about 
45 lb, Admiral Symonds’ statement with regard to the 
liability of the Monarch’s turrets to be jammed by plunging 


tire is a direct answer to the arguments contained 
in the sixth paragraph of Mr.* Reed’s letter. It is 
ridiculous to assume that Mr. Reed does not know 


very well that the effect of plunging fire on a turret can be 
much better obviated than by lifting the whole side of ship 
six or eight feet out of the water. We shall not reason 

about an absurdity. 
It is now time to see what Admiral Symonds says of | 
she Captain :— | 
Her Majesty’s Turretship Captain. 


1, There was a moderate swell (wind 5 to 6) at my visit on the 
23rd May, and the ship was very dry on the main deck. 

2. The arrangements for battle are very good. 

3. The magazines and shell rooms are /arae and close to their work. 
4. There were very efficient inventions (winches) for getting up shot 
and shell, { 
5. The guns in foremost turret were fired at angles (from line 
abeam) of 5Udeg. with 10 deg. elevation; 43 deg. with7 deg. elevation; 
60 deg. with 4 deg. elevation; with little or no bad effect on the 
forecastle fittings. I did not try the extreme angles, which I 
think should be reached by degrees, to note the effect, and the 
trial take place when the ship isnear a dockyard in the event of 

any damage being done. 

6. The perfect clearance of the 600-pounder guns for action from 
a training 60 deg. forward to 60 deg. aft is very satisfactory, par- 
ticularly when compared with the 30 deg. of the Yin. 250-pounder 
guns of the broadside ships. 1 have never seen such a range of 
training before, but I still hope to see a higher freeboard and no 
forecastle or poop, so as to have an all-round fire, which will be 
one-half more powerful. Attack, in future actions, will generally 
be end-on right ahead, the exposure of broadside or quarter to- 
ramming being suicidal. 

7. With so low a freeboard the forecastle is absolutely neces- 
sary, and consequently in chase the ship must be yawed to bring 
ner guns to bear; therefore, unless of superior speed, she could 
not long keep within range of an enemy, and the shots would be 
necessarily suap shots whilst yawing. 

8. The weak point in the Captain seems to me the absence of 
direct fore and aft fire, particularly ahead; 64 deg. training appears 
the limit of safety from foremost turret, although a shot can be 
fired from after turret inside the leg of the foremost tripod (at 
training of 82 deg.), with what effect has yet to be proved; 70 deg. | 
is the extreme safe limit from the after turret at present. A 
vessel armed as the Captain cannot advance end-on in line abreast 
with other ships, and fire shot in line of advance, w‘thout danger 
of collision. 

9. The legs of the main tripod should be moved at any cost, as 
the least that can be doue in the Captain to improve her range of 
training. At present they interfere with or prevent for one gun | 
the most important fire of all from after turret, viz., 82 deg. aheac 
without elevation ; if removed both guns can fire well forward 
with extreme elevation. 

10. As to the liability of the height of wave interfering with the | 
efliciency of the fire of the turret guns, and to the probability or | 
otherwise of the sea entering the bore of the guns and swamping | 
the charges, and otherwise interfering with the efficient working 
of the guns, one experiment (in a double-reefed topsail breeze for | 
the squadron) took place on the 25th May. The wind being from 
N.E., force about 6, with corresponding sea, I caused the Captain | 
to be kept quite close to Minotaur, and to fire at a target dis- 
tant 1000 yards across an interfering sea. There was no difii- | 
culty whatever in using the turret guns. The first two shots | 
were very good, and the third, fired in 16 min. from commence- 
ment, completely destroyed the target (a small cask with flag 


= 


on it) I then placed the Captain at my best point of view 
on lee quarter, on a fixed bearing of four points from 
Minotaur, two cables distant, and with same wind and 


sea acting on the bow, made her accompany Minotaur at a speed 
of more than ten knots, topgallant masts being housed, and jib- 
boom in in both ships, for more than two hours. The Captain’s 
guns were run out and pointed to windward. I varied the course | 
to all points, and did not see the sea in any way inconvenience the | 
turrets. Though washing freely over the main deck, but in a far 

less degree than I anticipated, her forecastle was often deluged ; 

the Minotaur’s main deck was wet throughout, by the sea entering | 
the weather ports, and a great spray wet the poop. On this occa- 
sion I consider the Captain showed herself buoyant and successful 
in every way. I asked by signal, ‘‘ Have turret guns been incon- 
venienced by water?” The answer was “No.” Whilst following 
Minotaur she fired blank cartridges several times (when ordered 
by signal) without inconvenience, showing that the charges had 
not been swamped. 

il. A strong gale, force 9 (in which the ships of the squadron 
carried close-reefed topsails), with heavy sea, occurred on the night 
ot the 29th May. I asked Captain, by signal, how she behaved, 
&c. She answered, “ Very well,” and that she could fight her guns, 
On the following forenoon a heavy sea (corresponding to a treble- 
reefed topsail breeze), interfering between the Captain and horizon, 
I placed her in the best position for observation, viz., four points 
on Minotaur’s lee quarter, distant two cables, and directed one 
shot with battering charge to be fired from each gun. Only two 
shots were fired from foremost turret, as she reported that using 
after turret would inconvenience the sick. The ship was very 
buoyant and easy; a good deal of water went over the main deck 
by the turrets; one sea wet the forestaysail half way up, 
and seemed to deluge the forecastle. The turrets were not 
inconvenienced, and she fired both shot singly, each falling 
very nearly at the same distance, about 1000 yards to windward. 
Being asked by signal if any convenience was suffered from water 
or other causes, she replied, ‘‘None whatever.” I consider that 
she could have fought her guns with ease and efficiency. About 
the time of this trial, a spray nearly wetted me through on the 
poop of Minotaur. I afterwards caused the Captain to follow 
Minotaur, steaming about seven knots, and she proved herself a 
good sea boat. 

12. There is agreat simplicity within and without the turrets, 
and an excellent principle throughout the ship’s arrangements, par- 
ticularly in the turrets, of a reserve of appliances to meet accidents, 
in turning gear, gun gear, compressors, dc, 

13. The turrets turned with great ease, both by steam and hand. 

14. Firing with battering one all went wellin the foremost 
turret. The after turret co not be used on account of an 
ofticer (the gunnery lieutenant) being very ill with small-pox. 

15, The gun carriages were most easily lowered and raised to 
the different steps for elevating. I prefer the mode of raising and 
lowering the turret guns for elevation by the slide instead of by 
the gun, as being so much more simple. 

16. Interior of turrets should be fitted with rope mantlets, as 
protection from the fragments that would fly about on the turret 
being struck with shot, and these should be kept in the turrets to 





accustom the crews to work in the r space, 


17. The lowness of freeboard exposes her to plunging fire 
through the decks at the base of the turrets from ahead, astern, 
diagonally, and abeam. The machinery of the turrets is thus, in 
my ovinion, endangered, and requires protection, which, I submit, 
could be given by a ring of armour plating round it on the deck. 

18. The face of the poop and forecastle appear to be open to the 
objection of deflecting shot towards the turrets. 

19. The pilot house, which in Captain is very cramped, is a 
most necessary protection to steam steering gear, telegraphs, Xc., 
in all armour-piated ships. Kope mantiets are requisite for 
interior protection from fragments of iron nuts, &c., when struck 
by shot, and a light iron umbrella over the top from one side of 
the hurricane deck to the other. 

20. The single 7in. guns forward and aft, not under armour 
plate, are only apologies for bow and stern fire, No chase guns 
mounted forward can be called efficient; her upper deck is 
unequal to carrying a gun heavy enough to be of service. She 
mounts on forecastle, not under armour plating, one 7in. 115- 
pounder gun, liable to a contest with two 12in. 600-pounders in 
turrets. 


complement (500), and interferes very much with her steaming 
head to wind. The spare spars are preparations for a bonfire, 
studding sails and thei: geara great incumbrance and unnecessary. 
The wreck of such large masts falling might be fatal, by stopping 
the turrets or masking their fire. 

22. The mizen mast is astanding menace to the two screws, and 
should at once be removed, 

23. Without wishing to be considered an advocate for masting 
turret ships, I should recommend for them, instead of their pre- 


| sent masting, very strong short lower masts, that would un- 
doubtedly stand without shrouds or tripods, with long strong steel | 


topmasts fitted to lower very close down, with the steel lower and 
topsail yards slung fore and aft above the turrets for action. 

24 On the wind, under sail only, the ship can do little er no- 
thing to windwaré ; double screws quite spoil her sailing, particu- 
larly as they do not revolve when disconnected, but this, I hope 
can be partially remedied. The Inspector of Machinery, who has 
had no opportunity of finding the cause of this defect, suggests 
that it should be examined and reported on at a dockyard. 

25. She stays very fairly in moderate weather; but without 
steam she, on one occasion, failed to tack in a single-reefed topsail 
breeze ; she will not, therefore tack with certainty. The use of 
one boiler would insure tacking on the few occasions when such a 
manceuvre would be necessary. She wore on one occasion, and 
wore readily. 

26. The performance of the engines is well spoken of, though 
thus far they appear rather extravagant in the consumption of 
fuel. I am informed by the Inspector of Machinery that, as com- 
pared with Monarch, it appears at present about as seven to six ; 
no doubt an improvement will take place when her officers are 





21. The masting is much overdone beyond the strength of her | 
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| 
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| system, and to be most prejudiced against it : 


stantly and steadily opposed, was not long since afforded 
an opportunity of demonstrating its merits and demerits, 
its perfections and its faults. Under a different system of 
Admiralty control we should by this time have learned, and 
utilised our knowledge, of all that concerns a system which 
bids fair to render broadside ships obsolete, 








OUR IRONCLAD NAVY. 

Tue following letter has been addressed to the editor of 
the Tiimes:— 

Sir,—In the Zimes of Wednesday is a letter on our ironclad 
navy by Captan Sherard Osborn, R.N., presenting one side of the 
subject. Permit me to present the other side to view. 

I understand the letter in question to imply two things—first, 
that we are deficient of turret-vessels well adapted for breaking 
into the ports and harbours of an enemy; and secondly, that Cap- 
tain Coles has now proved by the performances of his ship the 
Captain that through the long controversy upon turret-ships he 
has been right, and the Admiralty and its officers wrong. The 
officer who is supposed to have been most opposed to the turret 
still, is Sir Spencer 

tobinson, the Controlier of the Navy. As this distinguished 
officer has quite recently agreed to remain at his post in deference 
to the strongly expressed wishes, not only of Mr. Childers and 
Mr. Baxter, but of the Prime Minister likewise, it is of national 
importance that the facts of the case should be known. 

Now, concerning the first point I freely admit that we are defi- 
cient of low freeboard turret-ships of moderate draught of water, 
well adapted for breaking into ports and harbours, and the reason 
is that successive Boards of Admiralty have preferred to build sea- 
going cruising ironclads with the money voted by Parliament, and 
so to bring about that result which Captain Osborn so eloquently 
expresses when he says that ‘‘So far as keeping the sea open to 
our commerce, and defying all comers in blue water to the gage of 
battle, Great Britain was never so fit or formidable »s she is to- 
day.” he preference of successive naval administrations for sea- 
going ships may be right or wrong, but what I am prepared to 






| state is that the one high officer who has looked jto the other ne- 


more accustomed to her, she having been such a very short time in | 


commission. 

27. Though ona par with other ships, her stowage of coals 
seems to me too little ; reduction of masts might possibly allow 
of its being increased. 

28. The hurricane deck and boats seem to me in much danger 
of destruction by fire in action. There is too much wood. The 
deck, boats, spars, &c., should, as far as possible, be of iron. 

* 29. There is much comfort and accommodation on board; officers 
and ship’s company are very well berthed. 

30. The sick bay is small, and insufficient for a ship with a 
complement of 500. There is only room for two cot cases in it, 
and it is badly placed, near fire of turret guns. 

31. The head under the forecastle should be shut off from the 
forecastle between decks by an iron bulkhead, with a door in it. 

32. The room for everything below seems ample. 

33. There is excellent ventilation between decks in the holds, 
and in stoke-hole. More ventilation is required over the cylinders 
where it was very hot ; the removal of a few planks in the deck, 
and substitution of iron gratings, would effect this. 

34. The Captain is a most formidable ship, and could, I believe, 
by her superior armament, destroy all the broadside ships of this 
squadron in detail. 

35. I consider that great and successful ingenuity has been 
displayed in her arrangements. 

36. Captain Burgoyne and his officers and men have been but a 
short time together on board, but they deserve very great credit 
for the way in which they worked at my inspection on the 23rd 
May. 

37, I intended on the 4th June to have made further experi- 


| ments in firing Captain’s guns at extreme training and elevation, 


but was unable, in consequence of Captain Burgoyne having re- 
ported by signal that he had some cases of sick and wounded that 
rendered firing impossible. 

38. The Captain cid not make out the signal to turn turrets 


+ with steam on the 24th May, but Iam informed that she has sub- 


sequently turned them successfully, with as great a heel as nine 
degrees. 

We believe it to be impossible to produce two statements 
more perfectly impartial than these reports. Admiral 
Symonds accords no more favour to one ship than he does 
to the other. He speaks, too, of matters of fact for the most 


| part; and his opinions when dealing with matters of opinion 


are entitled to the highest respect. It is not a subject for 
wonder, though it is a source of regret, that our contempo- 
raries, writing as partisans, have not thought proper to re- 
produce these reports in full, instead of placing garbled 
extracts before their readers ail tending to show that the 
Captain is very much the better ship of the two. We have 
repaired the omission. The reports contain a complete answer 
to Mr. Reed’s letter, showing, as they do, that as regards 
the incumbrance of top hamper, &c.; there is no ap- 
preciable difference between the two ships; while the 
Captain, “although the very worst failure in a ship to 
fulfil her design ever known” by Mr. Reed, is still quite 
equal to, perhaps, the best ship Mr. Reed ever produced— 
the Monarch. 


We regret to find that an Admiralty minute is appended 
to the report, which runs as follows :-— 

Let a copy of Sir R. 8. Robinson’s remarks on Vice-Admiral 
Sir Thomas Symonds’ report be laid on the table of the House of 
Commons with that report. My lords desire to place on record 
their intention not to arrive at any conclusion on the respective 
merits of the two turret ships Captain and Monarch, or on many 
of the points raised in these papers, until the results of the trials, 
which are as yet far from complete, are fully reported to them. 
Their lordships then propose to communicate to Parliament their 
a> goa on the very important questions involved in these trials, 
with such papers or extracts as may appear necessary to place 
Parliament in full possession of the facts elicited, and of the 
grounds of their lordships’ judgment. Let a copy of this minute 
also be laid before the House of Commons. 

No impartial reader can doubt that the results of the 
trials of both turret ships demonstrate conclusively that 
the turret system is superior to the broadside. It is quite 
true that the Admiralty would be very unwise to build 
any ship which would be an exact fac simile of either the 
Monarch or the Captain ; but it is also certain that these 
have supplied us with data sufficient to enable us to pro- 
duce stall better vessels, it is a pity that the turret 
system—which must not be confounded with that stupen- 
dous failure of the American Monitor, which we have con- 








cessity of the service more than any other person is Sir Spencer 
Robinson. I well remember that in 1866, for example, in a 
general outline of the wants of the navy which he drew up and 
presented to the Board of Admiralty, he strongly recommended 
the speedy construction of light draught turret ironclads for the 
attack of shipping in an enemy’s harbour, and at several other 
times he has done the same, and, year after year, acting under 
his directions I took the greatest possible pains to design such 
vessels. I know the contrary is generally believed, but thas 
is one of the perpetually-recurring instances in which out- 
side persons, in the absence of official information, do great 
injastice to the servants of the Crown and the country. I repeat 
that we are deficient of ships adapted for attacking the ports of 
an enemy only because the highest and most responsible authorities 
have from time to time given the preference to sea-going ships. It 
is wholly a mistake to suppose that it is because either the Con- 
troller or myself was opposed to the building of turret-ships. We 
have built many, and for years past we have been advocating the 
building of many more, as the Admiralty records amply attest ; 
and if we have made any mistake in this respect it has been in 
showing too great readiness to adopt a system of which even yet 
we have had absolutely no experience in action, and which many 
experienced officers view with the greatest distrust. 

I come now to the assumption that the turret-shin Captain 
has proved Captain Coles right and the Controller of the Navy 
and myself wrong, and I state with the utmost confidence that 
the Captain proves precisely the contrary, for she is a flat and 
open contradiction of all the crude ideas and early contentions 
of Captain Coles, and is a vindication of what the Admiralty 
have always believed and acted upon. I appeal to all who have 
watched the progress of this turret question when I ask whether 
the cruising turret-ships, which in the early days of the con- 
troversy and for several years afterwards were urged upon us for 
adoption, were not to possess the following qualities :—To be 
small although very fast, to have a freeboard of only two or 
three feet, to present a very small target to the enemy, and to 
have an all-round fire? But is the Captain small? No; she is a 
4200-ton deep-draught frigate, or twice the size which Captain 
Coles at first wished her to be, and the very size which I vainly 
advised him to adopt years before. Has she a Monitor's free- 
board? No; her side is 6ft. high, and would have been 8ft. 
but for an alarming blunder in calculation—the worst that I 
have ever known. Dues she present a very small target to the 
ehemy? No; every one who has seen her at Spithead during the 
last few days must have noticed that she stands up as high and as 
big as any broadside ship of her tonnage, and has the terrible 
disadvantage that much of this large size of target is due to a 
mere mass of unarmoured houses, casings, decks and hammock 
boxes piled up befote, between, abaft, and over the turrets, 
contributing nothing to her resisting or fighting powers, but 
threatening to bury the turrets and guns with rubbish in the hour 
of action. Has she an all-round fire? No; let the world be told 
that this perfect type of turret ship, according to Captain Coles’ 
views—this pattern of warlike power and efficiency—is the only 
ironclad ship built of late years for the British navy which cannot 
fire a gun ahead or astern from behind armour! If I had designed 
and the Admiralty had built such a ship from my design, Captain 
Coles would have been the first to denounce her as a burlesque 
upon his system; and she undoubtedly is the direct opposite of 
all that be once advocated. 

It is right that the public should see this side of the picture, 
especially as we are to have ‘‘ Captain Coles’ supervision” put 
forward as the one thing needful. Such a challenge as has been 
made on this point compels me to say what I had much rather 
had remained unsaid. Captain Coles has “‘supervised” vhe Cap- 
tain, and has had his way absolutely, and the consequence is what 
I have already mentioned—namely, the very worst failure in a 
ship to fulfil her design that I have ever known. The Americans 
made some great mistakes in the hurry of their building during 
the war, but they never miscalculated to the extent of 800 or 
900 tons. The only parallel to this case of the Captain (which 
is 800 to 900 tons too heavy, and floats two feet deeper than 
was intended) occurred in a design which Captain Coles him- 
self sent in to the Admiralty two or three years ago, and which 
was wrongly calculated by 1000 or 1200 tons (I forget which), so 
that the ship—if we had been improvident enough to let her be 
built—would have had the whole of her armour below water! I 
know the attempt is made to put the blame of the Captain’s 
failure in this respect upon Messrs. Laird Brothers, but these gen- 
tlemen never made such a mistake apart from Captain Coles, and 
we may at least ask what was the value of his “supervision” in 
the matter? Nor is this the only mistake in the Captain. She is 
a failure upon another vital point, for whereas Captain Coles 
publicly promised at the United Service Institution that she 
should carry about 1109 tons of coal, she can only take about 500 
or 600 tons with he. other stores on board, even although im- 
mersed much below ner load line, and the upper coal bunkers have 
been removed from the ship. 

It is satisfactory to know that in spite of these drawbacks the 
Captain has proved capable of going to sea, and has fought her 
guns when there was no enemy to attack her. It is quite likely, 
and much to be hoped, that she may also do good service if n 
be in time of war ; but I cannot conceal from myself that she is 
open to the risk of being disabled almost as soon as she enters an 
action, not only from the ruins of her huge over-turret deck, 
hammdck boxes, &c., but also from the still more serious liability 
of having her turrets set fast by the plunging fire of broadside 
ships. Itis this liability that has always made me adverse to 
placing the turrets as low down as the Captain’s, A shot fired 
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with depression and striking the junction of her turret with the 
low deck is absolutely sure to stop the revolution of the turret ; 
and this is why that junction has been placed high in the 
Monarch, the Cerberus, the Magdala, the Devastation, the 
Thunderer, the F ury, and ali the other turret ships of my design. 

With reference to Admiral Symonds’ report, just published, 
allow me to say that I ad lressed a minut e to the A 
weeks ago in which I proved « Symonds 
wrong in his notiors about the C _ in bein: 
the otherships, some of which have much th 
in combination with guns that can pierce her aa 
minute ha n published, on the . roul I 
the Admiral’s own con ion of th 
cruiser, for other reasons, was deemed a 
assumption. Certainly, the opinion he expressed 
conflict with that of naval men every whit as able 
as himself, and not committed, as he is, to turret-s 
their own. 

In conclusion, permit me to refer to a very able arti 
appeared in the Zimes afew days ago upon the ure of 
action. That article, if it has its just weight with nava 
will do great good, for it will press upon them the extreme i 
portance of using the ram as their greatest weapon in action. We 
may discuss turrets and’ broadsides as we will, nor ought we to 
spare any means of carrying the best guns in the most ef 
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, rte will hence forth work t 
thankful beyond 
aboured e 


als) to 


th it the ** sea torpedo = 
destruction in a naval action, and J am 
that for the last seven years w e have 
cessfully (in spite of mere i 
ironclads that great and priceless ty of ** handi 
will enable them to use both these weapons with the 
effect.---I have the honour to be, Sir, your obedient servant, 
26, Pall Mall, London, Aug. 5. E. J. REED. 
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MEETING OF NORTH OF 
OF ENGINEERS, AND 
GINEERS AND SHIPBUILDERS IN 


On Tuesday a series of joint meetings, under 
















the North of England Institute of Mining and Me En- 
gineers, and the Institute of Engiz l in Sceot- 
land, was commenced in Glasgow in lleries, 
which had kindly been granted for t , igistrates 
and council of the ec ten and eleven o'clock the 
members of the Engli i by the Lord Pro- 
vost, and the pre 1t ar ish Institute nd 
at eleven the com: pany proceeded to hall 

The Lord Provost 1e Lt to take the c r 





for a short time at t! ! ae ji 

by way of openi ing the meeting, and he did so with very great 
pleasure, and took the opportunity it aff d him of giving the: " 
such a w el ome to Glasgow as he wa led to do ou be ha ilf of 
the authorities of the city L fe rded the 
authorities the greatest sati ct were informed 
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of the intention of so mauwy members of the associa in the 
North of England to visit Glasgow; and no sooner “had they 
been made aware of that intention than they very gladly allied 





themselves with the local : 1 to make such prepar 
for the visit as they thought des He assured th 
that it would be very gratifying to ‘the i to find tha 
these arrangements had been for 1 heir comfort, and that the v: ari- 
ous places thrown open to their inspection were of a 
terest them. He had no doubt that both the comme 
tries around the city and the natural scenery with wi 
adorned would prove very attractive to gent! ving 
in that direction. He hoped that the pr 
during the continuance of the joint me 
to be read would also form matter oi 
therefore, to bid the Institute welcome j 
curred to them that there was anything further ¢ 
done to interest them, they had but to mention it to the local 
secretary and it would be attended to with pleasure. In conclu- 
sion, his lordship mentioned that it had been arranged that Mr 
E. F. Boyd, president of the North of England Institute, should 
be president of the joint bodies during the meeting; and he would 
now take the chair. 

Mr. Boyd, on taking the chair, expressed the thanks due to the 
Lord Provost, and the authorities in Glasgow, for the trouble they 
had taken in making the preliminary arrangements for the present 
meeting, and for the handsome reception that had been given in 
this city to the North of England Institute. afterwards pro- 
ceeded to speak of the advantages connected with su h institute, 
from the o; po rtunities they gave gentlemen for combining their 
observations for forming comparisons on points which could not 
be done individually, and, by their joint contributions, to form 
a fund to pay the expense of printing the papers read, which con- 
tained particulars such as were not to be found in encyclopedias, 
dictionaries, or scientific works. The society he represente od had 
now been established for fifteen years, and had published fifteen 
volumes. In coming to this city, they hoped 
respecting the establishment of scientific instruction in 
and colleges connected with such an institution. Th 
concluded by expressing the hope the North of 
Institute, in visiting Glasgow, might leave some impression 
behind them, and that many men around Glasgow, who had 
heen in the habit of talking and thinking scientifically on sub- 
jects, but had not written on them, would be incited to produce 
papers similar to those of the Institute. 

Mr. James Geikie, District Surveyor of the Geological Survey 
of Scotland, read a paper ‘* On the Carboniferous Formation of 
Scotland.” He described, first, the calciferous sandstone serie 
which, when typically developed, consists of a double series of 
strata. The lower group pointed to the prevalence of marine 
conditions at the time the red sandstones and conglomera 
were deposited. In the upper group we had e to show 
that during its accumulation marine and brack ater con- 
ditions alternated with the occasional appearance of land sur- 
faces. During the deposition of ae upper and lower groups, 
volcanoes were somewhat prevalent. Second, the carboniferous 
limestone series, he said, consisted of three groups-—(1) lower 
group accumulated chiefly during marine conditions, but pre- 
senting us with occasional old land surfaces ; (2) a middle group, 
showing frequent land surfaces with intercalated periods of 
brackish-water and marine conditions; (3) an upper group, 
pointing chiefly to lower marine conditions, but showing 
sional brackish-water deposits, oad w few old land surfaces. 
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Throughout the accumulation of the whole series vol- 
canoes were very active, both submarine and  suberial. 
Third, the millstone grit was deposited under conditions 


almost exclusiv ely marine. Fourth, the coal measures showed 
x prevalence of brackish or fresh water conditions with 
abundant land surfaces, but they also spoke to us of occa- 
sional inroads of the sca. Neither in the millstone grit nor in 
the coal measures did any contemporaneously-formed igneous 
rocks appear, Fifth, the intrusive rocks he divided into three 
classes—(1) Intrusive sheets referable to the close of the ‘coal 
measures” group ; (2) bosses, or pipes of tuff and agglomerate, 

which, in all probability, are of Permian age ; (3) dykes of dole- 
rite, belonging to the period of the Miocene. Sixth, there were 
two systems of faults met with in carboniferous areas. The 
oldest faults were those which strike N.E. and S.W., and fre- 
quently form the boundaries of the carboniferous formation. The 
second series consisted of a double set of faults, striking approxi- 
mately E. and W. and N. and 8. These faults were of difierent 
ages. All were later than the age of the coal measures. Some 
were posterior in date to the deposition of the upper red sand- 

stone group, and anterior to the accumulation of the Permian 
‘sandstone. Other faults were probably of Permian age, and afew 
may belong to the Miocene period. 
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Dr. Bryce, Glasgow, said he was sure the meeting would agree 
with him tha t Mr. Geikie had given a most admirable outline of a 
very large sul ject. iew we!l most of the country gone over, 
and how difficult it was to gives ‘al and clear a vas had bee 
put before the m Mr. e called the attention of 
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gi “i per minute, would amount per annum to 420 1b., and at 4s. 
per ton, to a saving of £50. Not only was there this saving, but 
also a steadier working of the engine. Mr. Simpso: entered 





upon an exa tion of the detai!s of twelve different kinds of 
























engines, and contrasted their merits with the Cornish engine. 
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In concluding, he said :—‘* Taking the engines we have mentioned 
into consideration, we find a total aggregate effec ive power of 
d, making an average duty of 14 Ib. per 
horse per hour. This we believe to be the aver: ge duty of the 
Newcastle district. Were a duty of 4 lb. obtained, the saving in 
these engines alone would represent 40,000 tons of al per annum, 
which, at 3s. per ton, would equal £6000. We may safely 
ssume the total horse power of engines used for pumping water 
in the Newcastle district at about 10,000, and upon the above 
basis of saving we haveavery momentoussum asthe result. In many 
places coal may not be worth so much as 3s. per ton at the pit’s 
mouth, but in the majority of cases it will very mucl h exceed 
this. We are too much inclined to think the coal 
at the colliery is of little or no value, and that the extra con- 
sumption of 101b. or 12 lb. per houris not worth consideration. It 
must not, hewever. be forgotten that the fuelis not the only 
pecuniary part of the que stion, for additional consunfption of 
coal means additional water, additional repairs, additional wear 
and tear, to say nothing of “additions al manual labour, and these 
in the aggregate are very serious items of cost. re isno doubt 
that more attention is being paid to these subjects than formerly, 
and we venture to predict that the time is not far distant when 
pumping and all other colliery engines will be erected with more 
regard to annual economy, and that the effectiv e duty of 21b, or 
3lb. per horse power will be ane nports ant in 
them as it is now in London wate ks and in ocean steamships. 

Mr. Stevenson (Durham district! said he was inclined to think 
that the Cornishmen in particular gave too m wh credit to the 
Cornish eng He had no doubt whatever they worked well, 
and raised a large quantity of water, but he thought it was a 
mistake to put down other systems of pumping engines in the coal 
district so greatly as had been done. 

After some remarks by Mr. Jamieson, 

Mr. Harvey (Glasgow) said he thought that, if equal attention 
had be en given to the various kinds of engines as to the Cornish 
engine, overa long series of years, greater results would have been 
attained than they had yet ned by that engine. He con- 
sidered that it was of the greatest importance, in view of the 
possible exhaustion of the coal-fields, that there should be as small 
a consumption of coal as possible ; and he expressed a hope that 
steps would be taken to put an end to the wasteful system that 
seemed to be in operation in the Neweastle district. 

Mr. Stevenson considered that the economy of the Cornish 
engine was due to the greater care that was taken in working, as 
there was nothing peculiar in that engine. 

Mr. W. Boyd (Newcastle) considered that the great advantage 
of the Cornish engine over the old Bolton and Watt lay in the 
increased pressure of the steain and the increased expansion to be 
obtained. 

After some remarks by Mr. Barclay (Kilmarnock), the thanks 
of the meeting were awarded to Mr. Simpson for his paper, and 
the discussion terminated. 

It mages now half-past one, the meeting adjourned for refresh- 
nents, and at half-past two the company got into three ommibuses, 
each of which went on its own route to visit several of the most 

important works and shipbuilding yards iv the neighbourhood. 
Two of these vehicles carried their occupants to the ship yards and 
marine engine works on both sides of the river, while the other 


visited the extensive ironworks of Messrs. W. 8. Dixon and Com- 































































pany, and Messrs. Diibs, and Company’s Glasgow Locomotive 
Works. We can speak highly of the appreciation aud 
interest felt by English engineers on their visits to these 


great manufactories, but we would especially refer to the 
visit to the Messrs. Diibs' Locomotive Works. Here the str. angers 
received cordial welcome from the heads of the firm, and great 
courtesy from their managers, who conducted them through 
the extensive premises. We need not attempt to describe this mag- 
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can traverse slowly in ling the cuc. Ea s slide « f 
the slotting apparatus, i each can be wrough lentiy of 
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| Many other machines, similarly accurate and labour-saving, are 
| here at work, and it may be stated ge snerally that eve rything that 








| the most improved modern machinery can do to produce excel- 
| lency of work is here brought into operation. 
Conspicuous among the locomotives here being constructed are 
| some large eight-wheeled outside cylinder engines for a Russian 
; railway. Messrs. Diibs and Co. have a contract for ten of these 
| at present. The cylinders are 204in. diameter, the wheels ar 
and the working parts of the engines ar 
| frame. These fine engines, with their tenders, excited a 
lg | of admiration, not only in respect of their massive pro- 
portions and general good design, but also in regard to the evident 
care and skill which is scrupulously bestowed on every detail 

In the yard the attention of the visitors was arrested by what 
we may cali the locomotive crane, which is ever moving here and 
there with heavy castings or forgings to different parts of the 
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of the 
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works. Readers of THE ENGINEER who have not seen this 
machine will readily understand what it is like when we tell them 
that it is simply a powerful tank eng with a kind of wharf 
cr planted right on the top of the i » & upright pillar 
round which the crane revclves is of wrought iron, and fixed to 

saddle riveted on the shell of the boiler. The driver of this 





| locomotive can with ease do all the hoisting, lowering,iand slewing ; 
| and it is something marvellous to see him pick up a casting of 
| about four tons weight, then travel along to a distant part of the 
works, and there slew it round and deposit it in a truck almost as 
quick.y as it takes us to describe the operation. 

In the evening a conver under the auspices of the 
Institutes, was held in the Corporation Halls. Tie company 
began to assemble at eight o'clock, and the hour which followed 
was spent in examining the exhibition of minerals, &c., in t 
East and West Hails. 

ut nine o’clock the Lord Provost, accompanied by the lead- 
ng uiembers of the two institutions, took bis seat on a temporary 
lat erected in the Centre Hall, and the proceedings were 
tormally opened. 

The Lord rrovost expressed the pl 
to be present on such an interesting occasion, and, after alluding 
to the advan s of such an association, concluded by intimat 
that a marble bust would now be presented to Professor Macquoru 
R ao a gentleman who was well known in that assembly, aad 
who was highly esteemed by all who had the pleasure of his 
acquaintance, 

Mir, Rowan, president of the Institution of Engineers and Ship- 
builders in Scotland, then came forward to make the presenta- 
tiou. By way of preface, he stated that the marble bust 
Rankine, which is regarded as a striking likeness and a supet 
work of art, had been executed by Mr. G. E. Ewing, a native 
Glasgow, who studied under the celebrated sculptor, 
at oo 1e. Mr. Rowan went on to read an address inseri 
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Williaza John Macquorn Rankine, C.E., LL.D., F.R.S5.L. 
E., &c. &c. In this address, prepared by Mr. Kowan on | 
of the Institute, reference was first made to the valuable l- 


ance which Professor Rankine had sunteeed the Institute since 
its foundation in the year 1857. 

Protessor Rankine suitably acknowledged the presenta 
expressed his high sense of the honour which had been conicrred 
upon him, 

Later in the evening, Mr. Jas. Thomson, F.G.S., exibited, by 
means of the oxyhydrogen light, sections of cora!s and other 
fossils. 

On Wednesday morning at half-past nine the first paper read was 
on the “ Economical Advantages ‘of Mechanical Ventilation,” by 
Mr. D. P. Morison. Want of space compels us to 
paper, although it was exceedingly interesting, and cli: 
deal of discussion as to the best form of fans, many «i 


tion, and 








| opinion being expressed as to the form of fau blades, size 
| shape of orifices, &c. But it was generally agreed that, for 
| reasons, and in point of economy, ventilation of mines vy mec! 


cal means is greatly to be preferred over furnace ventilation. 


The paper following was a lucid and interesting de-cription of 
Mr. Grafton Jones’ **Coal-getting Machine,” read | r. Arnold 





One of these maci ues, of small size, was « d on the 
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1uto i say, i 
a mass of coal is dislodged. It will be seen that this machine can 
be used with great advantage in the headings and stails of a coal 


mine, for, unlike gunpowder, its use is unattended with danger, 
whilst the saving in 











aud it does not shatter the coal by its action, 
labour as compared with the use of hammer-driven wedges i ’ 
great. By the use of this hydraulic wedge the bind or shale roof 
of gate roads may be ripped ‘down, This is a ma c i 
portance in “* fie ry mines. 

In the discussion which followed the reading of this} 
president asked what was the chief dificrence between t 
chine and that of Mr. Bidder. Mr. Lupton replied that 
ference consisted in this machine forcing out its expansive blocks 
in a parailel direction, whereas Bidder’s machine fore i them out 
angularly—one end of each block resting while the other protruded 

a very important difference, for the angul: ar corners were found 
to a ‘readily into a soft coal without causing it to re nd asunder, 

Mr. Lawrence asked whether the blocks, even when acting in a 
a lel direction, never embedded themselves in soft coul with ut 
cwusing a fracture. Mr. Lupton said he never observed that the 
blocks pressed into the | to any appreciable extent. In reply 
to an inquiry by Mr. Coch of Middlesbrough, Mr. Homer, 
Staffordshire, said that Mr. Jones admitted to himself that the 
hydraulic wedge would not answer for mining black-band iron- 
stone, 

Mr. Lupton, in answer to Mr. Marley, said that no experienced 

r professional wan was required to work this machine, and told 
8 on one occasion, when he left the machine in the pit, he 
found, on his return, that some of the colliers had Raothsm! a 
considerable quantity without having received any instructions. 














( Continued on page 112). 
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TEN-HORSE FIXED ENGINE 


SHOWN AT OXFORD BY MESSRS. E, R. AND F. TURNER, ST. PETER’S IRONWORKS, IPSWICH. 6 
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Hl engine entered for competition at Oxford. by Messrs. E. R. and F. 
;Turner, of St. Peter’s Works, Ipswich. The engine did not take 
avery high place in the competition as our readers are already aware; 
the fact was no doubt due in = great measure to the extreme new- 
ness of the machine, which had only worked for a few hours before 
it was brought to the showyard. Besides this, the outer plummer 
block was peculiar to this engine, which was built to order for a 
flour mill so that the block could not be dispensed with as it was 
in all the other engines. The block was carried on a mass of 
rough timber, which sunk; and so before the engine was half an 
hour at work the crank shaft got out of line as was to be ex- 

and we need not say how powerfully this affected the 
results, 

The engine is very strongly though not heavily framed, the 
metal. being judiciously used. The most noteworthy feature is 
perhaps the plummer block next the crank, wh’ch it will be seen 
is split or divided into two, so as to admit the eccentric driving 
the main slide. By this means a very long bearing is obtained, 
at the same time that the eccentric rod lays hold as directly as 
possible of the slide. 

The second slide, on the back of the first, is controlled as 
shown by the governor. e second eccentric rod actuates 
a modified form of box-link, the box being laid hold of by the 
eccentric rod, which is shifted up and down by the gover- 
nors. The workmanship and design of the gear are very good, 
but would be improved perhaps by making the link rather longer. 

The cylinder is llin.. diameter with an 18in stroker, and is 
jacketed all over lids and sides. The valve rods are guided by 
round boxes or plungers, into one end of each of which the rod is 
secured by a set pin, while the other is bored out to take the eye 
of the eccentric rod. POP Ha 

The engine is in no sensea racer, but built to do plenty of hard 
work, and we have no doubt whatever that she will be found to 
give the utmost satisfaction to her employer. 
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SourH Kenstncton MusEvuM.—Visitors during the week ending 
August 6th, 1870. On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m. Museum, 12,201; Meyrick and other galleries, 
2651. On Wednesday, Thursday, and Friday (admission 6d.), 
from 10 a.m. till 6 p.m., Museum, 1858; Meyrick and other 
ae, 209. Total, 16,919. Average of corresponding week in 
a, 12,861. Total from the opening of the Museum, 
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WuitworTH SCHOLARSHIPS. — The practical examination of 
workmen and students for these scho! ips has been fixed by Sir 
Joseph Whitworth to take place at his works at Manchester on 
the 30th August and 1st September next. 

ENGINEERING COLLEGE FOR InpDIA.—On Tuesday night Mr. 
Plunket asked the Under-Secre of State for India whether it 
was the intention of her Majesty’s Government to establish an 
engineering college for the preparation of candidates seeking em- 
ployment in the Indian Public Works Department ; and, if so, 
whether it was the intention of her Majesty’s Government to 
abandon or modify the present system of competitive examination 
for appointments in that department ; and whether it was intended 
to abolish the system of competitive examinations for the forest 
service in India. Mr. Grant Duff stated in reply that it is in- 
tended to establish an engineering college to be entered by com- 
petitive examination, and that it is not intended to abolish the 
system of competition for our foreign service in Indi 


Pustic Works IN TuRKEY.—The war has very materially 
altered the bright aspects of public works in Turkey, 
which provided some employment for our people. The whole 
of the money has, however, been secured for the Roumelian 
Railway system, the surveys for which are being pushed on 
in various directions under Austrian auspices. The only 
work going on is on the small sections near Constantinople 
started last year. The Anatolian project, or that from Con- 
stantinople to Bagdad, which — have been taken in hand, 
appears again in abeyance, until the political necessities of 
England with regard to India should induce a collateral guarantee 
to be given. The Varna Railway, which would have profited b; 
its new connection with the European railways, is interfered wit 
by the war trains in the west. The extensions of the Smyrna 
railways are — affected. The Cassaba extensions, which ap- 

provided for, must probably wait. A short branch of the 
Royree and Aidin Railway to Boojah, of about a mile and a-half, 
is now ready for opening. It will be remunerative. The Smyrna 
and Salonika quays are ing, the latter under the direction 
of Mr. Boccavitelis, ph vmaer of Smyrna. There is no need of 
the new Varna harbour, but it may be pushed forward on 
account of the war. The Smyrna Gasworks are again lighting the 
public streets, but nothing is announced yet as to the extension 
of the Constantinople Gasworks. The rebuilding of Pera enn, 
the local building interest. The Tramway Company for Pera has, 
we learn, received its rails, and the whole of the ironwork for the 
new floating bridge over the Golden Horn has come from France, 
but the pontoons made in the arsenal are insufficient. 
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THE ABOUCHOFF CAST STEEL WORKS, ST. 
PETERSBURG. 

Tue admirable qualities of Russian wrought iron produced 
from ores of especial richness and purity, and smelted by wood 
charcoal, are well known to the whole world, but it is not 
generally known that in the immediate neighbourhood of St. 
Petersburg there exists an establishment for the manufacture 
of cast steel upon an enormous scale, which has produced during 
the last few years guns, shafts, railway wheels and axles, tires 
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and other articles of the highest quality, not only relatively to 
the manufactures of Russia, but to those’of any country in the 
world.- Our attention has been attracted to the Abouchoff 
Steel Works through the admirable display they have made at 
the exhibition of native manufactures inaugurated.on the 5th 
of May by the Emperor. The exhibition building is situated 
near the Summer Gardens, and consists of a considerable area of 
lofty glass roof supported on decorated wood rafters and columns. 
The internal arrangements are very much the same as in our 





own exhibitions. There are the departments of textile fabrics,; an Sin. rifled breech-loading pivot gun, Fig. 8, weighing » ”» te ee 
decorative arts, china, glass, raw material, machinery at rest and 8 tons 13 cwt., built of a tube and breech piece made | Charge 2°7 Ib. powder 3 shots 10 roun 
in motion, railway plant, carriages, &c. A fine locomotive by | out of + ” 10 

Struve of Moscow; a very handsome first-class railway carriage, | one tier of hoops. The tube of this gun had been tem- 
two stories high, with sleeping accommodation, by the Komissa- | pe 
roff School at Moscow; fine displays of iron by Demidoff, | pieces to be dealt with are vastl 
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were really awakened. Here we found a Qin. rifled breech- 
loading turret gun, Fig. 1, weighing 15 tons 24 cwt., constructed out 
of a tube and breech piece forged out of a cast steel ingot weighing 
16 tons from the crucibles, and strengthened by two tiers of 
hoops. This gun had fired 225 rounds with 36 lb. to 404 1b. of 
prismatic powder and 270 Ib. shot, and 475 rounds with 42 Ib. 
of powder and the same weight of shot, making in all 
700 rounds. We examined the gun most minutely, and ourselves 
worked the breech mechanism, but beyond the scoring, which 
was, however, very slight, occasioned by the rush of the gases 
past the shot in the chamber, there was not the slightest appear- 
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ance of a defect of any kind; the metal, as far as could be seen, was 
absolutely faultless, and the breech mechanism did not show any 
signs of distress. Beside this gun lay a Yin. shell, Fig. 2, forged out 
of a solid cast steel ingot, and afterwards turned to the required 
shape, the powder chamber being bored out of the solid. This 
projectile, weighing, when charged, 2701b., wassawn a 
in halves and presented for inspection the cut surfaces, whic! 

showed the metal to be quite homogeneous and absolutely free 
from the smallest defect. On the opposite side of the stand was 





| 
| 





an ingot weighing 114 tons, strengthened with | 





red in oil on the Woolwich system, but inasmuch as the 
heavier than our own | 


Poutiloff, and Shipoff; and many steam engines, lathes, planing | comparatively light tubes, considerable modifications have had to | 
machines, and other tools at work and at rest. But good as | be adopted both in the method of immersing and subsequent 


-_ samples of native skill really are, they present no features | annealing. This gu 


especial note; and it was not till we reached the stand of the 
Abouchoff Cast Steel Works that our curiosity and attention 


n had fired 300 rounds with 291b. | 
prismatic powder and 180 Ib. shell, yet the impressions taken in 
gutta-percha of the chamber of the gun failed to show the! 


slightest wear or scoring; the breech mechanism, as in the other 
gun, was perfect, and we failed to detect the smallest imperfec- 
tion in the material of the gun.* It was mounted on a wrought 
iron carriage made at Messrs. Baird’s works at St. Petersburg, 
from designs of Major General Pestich, of the Marine Artillery. 
Close beside the gun lay an 8in. cast steel conical-pointed shell, 
Fig. 3, weighing 180 lb., which had passed clean througha target of 
similar construction to the armoured side of the Bellerophon 
having 6in. outer plates by Brown and Co. The shell had not 
to all appearance altered its shape, although measurements 
showed that it had shortened 0°20 of an inch; yet the form was 
perfect, and the missile might have been fired again from the 
same gun. Beside this shell stood a similar one, Fig. 4, llin. in 
diameter, weighing 500 lb., polished all over to show the perfect 
soundness of the metal, and a 15in. spherical Rodman shot 
forged in swages to the exact form and size. Between the two 
large guns above described stood a 3°42in. breech-loading rifled 
field piece, Fig. 5, very nicely made out of a solid forging, and got 
up bright all over to show the perfect soundness of the material; 
and at the rear of the stand was a 6in. breech-loading rifled pivot 
gun weighing 4 tons 154 cwt., made out of a single solid ingot 
weighing 8 tons. This gun was made three years ago upon the 
Krupp system of ordnance from solid cast steel forgings. This 
method vf coustruction has since been abandoned as incorrect in 
principle, and difficult, if not impossible, of execution in heavy 
artillery, and a modification of the Woolwich system has been 
adopted. Three similar guns had successfully stood the test, 
one of 757 rounds, another 822 rounds, and the third 1000 rounda, 
with 144 lb. of prismatic powder, and 72 1b. shot. The gun was 
mounted on a wooden carriage constructed on General Pestich’s 
plan at the Marine Artillery workshops at Cronstadt. Besides 
the gun there were locomotive and wagoa weldless cast steel 
tires ranging from 8ft. to 3ft. in diameter, one of them doubled 
up cold by a hydraulic pressure of 62 tons; a pair of carriage 
wheels and axle, the former with wrought iron spokes and solid 


| bosses ; cast steel axles and tires, and a similar axle doubled up 


cold till the ends were only about 2ft. apart, without the least 
sign of cracking in the bow; a set of Mansell’s patent wood 
wheels and steel axle complete, a 9in. locomotive crank axle, 
polished all over to show the soundness of the metal, and several 
other forgings of equal merit. 

Struck with the excellence of the display we have just de- 


| scribed, we determined to make some inquiries respecting the 
| history of the works, the process of manufacture, &c. It was very 


evident that the Abouchotf Works were under the patronage of 
the Ministry of Marine, because all the guns we saw were for 
naval use,while the guns exhibited by the Ministry of War were 
from other workshops. From inquiries that we made we ascer- 
tained that the origin of the Abouchoff Works might be traced 
to the fears of an European “ complication,” caused by the dis- 
turbances in V’oland in 1863, when the consequences of being 
shut out from foreign markets, uot only with reference to artillery, 
but to the requirements of the railways, destined to exercise so 
important an influence in the event of war, forced themselves on 
the Russian Government, and induced the Grand Duke Constan- 
tine, then as now Lord High Admiral of Russia—of whom a 
distinguished engineer in our own arsenal, who had many 
opportunities of forming an opinion, has said that had he not 
been a grand duke he would have made an able mechanic—to 
encourage an enterprise set on foot by Messrs. Poutiloff, 
Koudriafzeff, and Abouchoff, for the manufacture of cast steel in 
the neighbourhood of St. Petersburg. Paul Abouchoff, an 
officer of the Mine Corps, had devoted much attention to the 
manufacture of steel in the Imperial Works at Zlatooust,in the 
Government of Orenburgh. He became thoroughly conversant with 
the properties of native iron, and had succeeded in perfecting 
the process of manufacturing cast steel which now bears his 
name. The designs of the Grand Duke were warmly supported 
by Admiral Krabbé, Minister of Marine, and the Treasury was 
no whit behind in giving the material aid necessary to the com- 
plete development of the company, without which any 
attempt to perfect the manufacture of large guns, then very 
little understood even in Western Europe, would have been im- 
ible. 

In 1864 the steel foundry and portion of the forge and 
turnery were sufficiently complete to permit the starting of the 
works in the manufacture of small guns and other articles, chiefly 
with the view of collecting and training a staff of workpeople 
and foremen, and of determining the properties of some of the 
materials, of which Abouchoff lacked the necessary special 
knowledge. Towards the close of the year 1865 railway axles 
and muzzle-loading guns of four, eight, and twelve-pound calibre, 
were turned out, and on the completion of the 15-ton hammer 
muzzle-loading twenty-four pounders were commenced; while in 
1866, after the erection of the 35-ton hammer, Sin. ordnance was 
put in hand. 

The first three years of the existence of the works form a 
special epoch, which requires to be examined separately, because 
after 1867, in consequence of the exhaustive experiments carried 
on by the Government on the Krupp orduance, it became evi- 
dent that the system of solid steel guns of large calibre that 


| distinguished manufacturer had so persistently advocated was 
| incapable of yielding satisfactory results, he himself at last aban- 


doning it, the Abouchoff Works were compelled to adopt the 
same course, and prepare the requisite buildings and machinery 
for the manufacture of booped ordnance. 

For the above reasons it will be best here to state what were 
the results obtained from the experiments on the four, eight, 
twelve, and twenty-four pounders made by the committee on 
marine artillery :— 

The four-pounder muzzle-loading gun, weight 7} cwt. ; ser- 
vice charge, 1°8 lb. of normal artillery powder ; cylindrical shot 
weighing 12°6 lb., with zinc studs. 

1000 rounds with 1°8 Ib. of powder gave the most satisfactory 
results—the scoring in the chamber was very slight, the bore was 
not injured in the slightest degree, and the diameter of the bore 
was not perceptibly increased. 

The testing was continued with increased charges both of 
powder and shot, according to the following table :— 


Charge 3°6 lb. powder 1 shot 100 rounds. 
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® Between the 15th and the27th of May 700 rounds were fired from this 
1 it hamber was 0°006in. There is not the 


. Th 4 
Sightest scoring in the bore, and the gun is in perfect condition. 
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From these severe trials the following results were noted | 
The base of the powder chamber in the direction of the axis of | 
the gun had a conical depression produced in it. After | 
180 rounds a é pression 0-03in. deep was found in the 
lower side of the bore at a spot about 20in. from the breech, 
which depression was, however, obliterated during the succeeding 
eighty-five rounds, The surface of that part of the chamber 
in which the shot lay assumed a frosted appearance. 











At the 224th round of extreme charges, and 1224 rounds 
from the commencement of the tests, the gun burst. 

The eight-pounder smooth-bore muzzle-ioading gun, 14 ewt.; 
service charge, 2°7 lb. of normal artillery powder; cylindrical shot 
of the same de sscription as the last weighing 24°5 Ib. 

Ib 






5 lb. shot 5 rounds. 


: 0 ~ « wo ~ 
Scoring of ngs bore commenced to be perceptible aiter 500 | 








rounds, ‘he experiments were continued with increased 
cha 
( e vder 1 shot 100 rounds. 
’ oo ce oe L yy oe co ve 270 ” 
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tree rounds with three shots the experim: 








ith one 





continued only up to a total of 3000 reunds, ua 

hen discontinued, ¢ conic il de pression at the rear end of 

1¢ bore showed itself.as in the previous case, after the use of the 
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md the scoriug of the bore at last extended 








twelve-poun er smooth-bore muzzle-loading gun: ser- 

vice charge, 6°76 1b. normal artillery powder; weight of shot, | 

46 lb. ' 
ihe salties velocity of the shot with the specified charze_has | 
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rding to the indications of Rodman’s : apparatus, at | 





2306 atuy ph res. 1000 rounds were fired ; scoring began to | C 


appear aiter 2 50 rounds, and after 340 a slight depression was 
formed in ‘he lower portion of the bore. These defects con- 
tinued to increase as the firing went on. The trials ceased aiter 
1000 rounds. 

The twenty-four pounder (6°03in.) gun was fired 1000 times | 
with $*1 lv. of normal artillery powder and 86 lb. shot; the 
] isfactory; and the gun was aiterwards 
hibition ei 1867. 

he three sm aller guns all took place i in 
5, those on ihe Gin. gun in 1866 ; but besides these two four- 
pounders, two eight-pounders, and one twelve-pounder, portions 
of the same lot were afterwards rifled and then tested with 
1000 rounds cach ; they all stood the trial in a thoroughly satis- 
fa torily manner, in consequence of which the thir oa 
ses Which had been made were issued for service to the fleet. 
‘The 6'U3in. guus, however, it was determined to alter into ‘ei 
lo ders. 
rom 1867 dates the second era of the existence of the Abou- 
choif Works, when the machinery for the manufacture of hooped 
ordnance had been completed, and guns of din. and Qin. 
diameter, as well as those of smaller bore, rifled and breech- 
loading, were commenced. The first experiment on this class of 
gun was made in 1568 with the four-pounder (3°42in.) gun before 
rifling. 

With these guns the first experiments of tempering in 
vil had been made, and the result was, that although these guns 
were made lighter than the four-pounder muzzle-loading guns 
above described, and were intended for smaller service charyes, 
they, nevertheless, after the tempering in oil, stood, as will be 
seen below, the same heavy charges as were used with the four- 
pounder rauzzle-loaders, 
























Ib. Ib. Ib. Ib. Ib, 
Charges of normal artillery powder, 1°35 1:3 37 315 36 
No. 18 gun rounds io. ae ae el 5 l 1 23 % 
No. 21 gum .. - . 1 1 21 1 2 





No, 21 ga in fired last five rounds with two projectiles, 


Two similar guns were then rifled, and submitted by the Com? 
mittee of Marine Artillery to searching tests with the service 
ch of 1251. powder and 12’6 lb, cast iron lead-coated shot. 
d 1034 rounds, the breech mechanism worked | 
8 ring was in no way injured, the bore of | 
the gun had increased between O-Olin. and 0°15in. in diameter ; 
the scoring of the breech ends of the bore am 1ounted to 0°035in., 
ew did not require changing ; that portion of 
the chamber immediately behind the commenceme sut of the 
rifling presented a frosted appearance. Gun No. 9 was fired | 
10.5 rounds, with results similar to those described above. , 
These two guus form part of a lot of 100 intended for the field | 
service of the navy, and will be sent to the Ltussian Exhibition 
forthwith. 

The experiments on breech-loading 6°03 rifled solid steel 
orduance gave the following results:—Guus Nos. 160 and 99 
were selected for trial. _ The first fired 757 rounds with charges 
of 14°41b. of prismatic powder, and service cyliudrical shot | 
76°6 lb. weight, the last 700 rounds with the same charges, and | 
122 rounds with 8°99 1b. of normal arti illery powder ; of these | 
eléven rounds were fired before rifling with cylindrical shot | 
weighing 85 1b., 1241b., and 126 lb. The above experiments | 
having demonstrated the strength and durability of the Gin. guns, 
both as regards the piece itself and the breech mechanism, the | 
Committee on Marine Artillery considered further trials with 

ervice charges unnecessary, and recommended the Government 
to pass the guna into the service for use with 14°4 lb. prismatic 
p and 76°6 lb. shot. Inasmuch, however, as a large number 
vf Gin. guus had been prepared by the Abouchoff Work ks, it was 
deté r mined in 1869 to institute some experiments to ascertain if 
heavier charzes might not be used, and to determine the relative 
pressures of gases and initial velocities from charges of prismatic 
ordinary normal large-grained artillery powder. ‘Lhe trial 

owed that 14°4 ib, of prismatic powder produced nearly the 
me pressure in the gun as 8°11 ib. of artillery powder ; the 
forme r as determined by Rodman’s method, being 1628 atmo- 
sphere » latter 1432 atmospheres, and the initial velocities 
from the mean of ten experiments proved to be 1335ft. per 
ud for the prismatic, and 1012ft. for the normal artillery 
powder. With re p t to the use of increased charges, it was 
lown that sulid ste ol coda: vice permitted but a very narrow | 
range. Gun No. 100, which had successfully stood 757 rounds 
of 144 1b. of prismatic opt burst under the first round with | 
un 15lo. charge. Unfortunately the pressure of gases was not 
determined in this instance, but calculations indicate that it must 
have risen to at least 2300 atmospheres. In the face of the 








Gun No. 0 





periectly, Broadwel 











the c ypper vent sez 























rmined at 1400it. per second, and the pressure of the | ‘ 














result indicated the Abouchoff Company determined to abandon 


| the solid steel, even for the 6in. calibre, and ado»t the hooped 
system for the future, by means of which in the 6in. guns 18 lb. 
of prismatic powder, giving an initial velocity of 1350ft. per 
second, could be used as the service charge. We now come to the 
manufacture of the 8in. and Qin. rifled hooped breech-loading 
guns. The engravings Fig. 3 and 1 show fully the uature of the 
construction, number of pieces, and their various dimensions. In- 
numerable experiments, of which Table L is a sample, and to 
which allusion will be made later on, have demonstrated that 
the Abouchoff steel is fully as strong and tough, and frejuently 
very much stronger, than that of Krupp’s manufacture, conse- 
quently the elastic strength and extension adopted by the Essen 
firm have been taken as the basis of calculations, namely, the 
strain within the elastie limits to be 2400 atinospheres, or 16 tons 
per square inch, and the extension up to that. limit at 0°004 per 
inch of length.* Table No. II, gives the shrinkage allowance 
in the houps calculated on the above basis, and the maximum 
internal pressure allowavle in various parts of the barrel of 
a Yin. gua. 

TaBLe I.—Absolute strength, clustic limits, aud eelension of a Vin, Abouchay 

steel gun. 
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TaBLe IL—Allowance jor shrinkage of hoops of Vin. gun, No, 128, shown in 
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3 c - 
+ a 
5 0 ee 
6 O74 | f 
7 | OUST ¢— 
8 | OUST h 
9 O-OST i 
lo 0-087 
ll «) 0-095 l x 
11 (¢) 0°100 
12 (b) | 0°109 
12 (a) O1ls 
13 /l) | O16 | 
13 (m)! O105 
4 2) 0-009 | 
14 0) | 0096 | 
15 0-096 | 
16 | 0096 | 
7 } 0096 | 
18 | 0-082 
19 | 6-081 
20 | 0 065 
21 } 0°000 
22 | 0°000 
TaBLe ill.—Zxperiments on 9in. gun. 
~ 5 
"bes iC 3 determiner by Rodman’s apparatus 
3 in atmospheres. 
Ec a ; Ss Sets 
= 7 
w Mean Maximum. Minimum. 
in. i 
| 
i 
7 > Of 4rounds 1612 1125 833 
8} 3 Of 4rounds 962 1069 | 766 
7 |20 8 Of 4rounds 1342 1473 1270 
8} | 14 OF 4 rounds 1197 1211 | 1170 


8) | 16 Of 20 rounds 1723 2508 | 1254 


TasLe IV.—Tests of Yin. gun. 
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3 | 
51 | 40°54 |34 18 Out of 20,1711 —- 2591 | — |1409 — 


475 | 42°50 \74 225 Out of 37, 1553 Out of 28, 2549 2242 3575 | /1498 202 
The hoops, when revdy for fixing, are heated in a lead bath to 
a dull red, at which temperature they slip easily into their 
places. ‘I'he guns are turned up after each tier is placed, so that 
the succceding rows should have the exact degree of tightness. 
The amount of contraction of the bore from the pressure of the 
hoops has not been ascertained, but it is sufficient to render it 
necessary after the operation of placing the hoops is completed 
to rebore the chamber and plane the grooves of the rifling. 
The first Sin. gun was tested at the Abouchoff Works by Cap- 
tain Moje viski, of the Marine Artillery. It was mounted on a car- 
riage of special construction designed by the c captain, and placed 


* These data, as communicated by Herr Krupp, were based on the 





on a platform inclined at 7$ deg., the shot being received by 
a sand embankment strengthened with timber and earth outer 
covering. The chamber of the gun was at first only 30in. loag ; 
and in that state 154 rounds were fired, the pressure of the gases 
being determined by 4 Rodman’s apparatus sunk in the wedge 
piece of the breech action. The principal results are given in the 
annexed Table III. The 154 rounds were fired in seven days ; 
the gun after each round was washed out with a wet sponge, and 
the lead covering of the shot was lubricated with tallow. After 
each round the bore chamber and breech mechanism were care- 
fully examined. Beyond the usual phenomenon of scoring no 
sort of injury appeared in the gun; and even the scoring only 
began to show feebly after 106 “rounds, in the form of a frosted 
arance in that part of the chamber corresponding to the 
centre of the cylindrical portion of the shot when rammed home, 
but this roughness was too slight to leave any impression on the 
gutta-percha moulds. After 154 rounds this appearance became 
more defined, and left a barely perceptible roughness on the 
gutta-percha, while the measurements of bure aud chamber 
showed that no alterations of diameter had taken place. These 
experiments appearing so satisfactory, it was determined to con- 
tinue them with heavier charges ; and for that ew the gun 
was returned to the works to have the cha xthened to 
25in., in doing which the diameter was also slightly augmented. 
‘Table LV. gives the result of the 546 rounds fired by the gun in 
its altered state. The great dilfereace in hardness of the copper 
plate of the Rodman apparatus yielding very contradictory re- 
sults, it was determined before firing the last 475 rounds to make 
some experiments on the length of the impressions produced by 
a lever press acting on tlie discs; and it was found that 
pressures varying trom 600 to 800 atmospheres gave im- 
pressions of the same length, and that the difference 
existed not only between different plates, but even in 
different parts cf the same disc the conclusion to be arrived at 
was, therefore, tbat the pressures registered by interpolation 
from Rodman’s tables were not trustworthy, and that the true 
pressure could only be obtained by actual test of each disc, and 
oa the theory that the pressures varied as the squares of the 
length of the impressions, according to which the mean maximum 
pressure due to 42°6 lb. of prismatic powder was 2500 atmo- 
Spheres. The effect of the firing was as follows :—After 225 
rounds (total) a roughuess was observed on the surface of the 
chamber. Aiter 103 rounds with the 42°8 lb. charges, the copper 
vent and the disc in the breech piece showed signs of scoring ; 
these, therefore, after a total of 328 rounds were changed. After 
twenty-five wore rounds the Broadwell ring showed marks of 
scoring, continued to the disc in the wedge piece; these were 
changed, having endured in all 353 rounds. Aiter 147 more 
rounds the scoring of the chamber opposite the cylindrical part 
of the shot increased in the upper part till it reached a depth of 
6°04in., and in other portions half as much. In the bore and 
rifling there were no signs of scoring, which, however, began to 
show in the conical portion of the chamber. The gun was again 
returned to the works, the chamber rebored, and, after 120 
rounds with 42°8 lb. of prismatic powder, scoring ag rain appeared, 
assuming, as before, the appearance of narrow grooves 
parallel to the axis of the gun, and most deeply im- 
pressed in the upper portion of the chamber. At the 
end of the 700 rounds the gun remained perfect, the breech 
mechanism in good order, and during the whole course of the 
trial no escape of gases took place. The scoring reached only a 
maximum depth of 0025, The conclusions arrived at by the 














| Committee on Marine Artillery were that the 9in. hooped gun 
| of Abouchoff steel was fully trustworthy and suited to the service 


~ 


vf the navy. The gun on which the experiments here described 
were made is the same we have already mentioned as having 
attracted our attention at the Exhibition. The latest improve- 
ment made has been the tempering of the tube and breech piece 
in oil, by which process the additional tenacity imparted to the 
steel ls very remarkable, as shown by the carefully conducted ex- 
periments in the testing house, which we shall hereafter describe. 
‘Thus, for example, of two contiguous pieces of the core of an 8in. 
gun, No, 165, one tested untempered gave as elastic limit 38,000 
and an extension of 0"115in. while the other piece terapered in oil 
stood 79,000 1b. and an extension of 0'148in.* Besides this im- 
nense gain in strength, there is the important advantage 
as we have already remarked in describing the guns at the 
exhibition, namely, that steel tempered in oil appears to resist 
scoring. So much for the history of the Abouchoff Works and 
its manufacture of guns, for which we are indebted mainly to 
Colonel Mousselins, : of the Marine Artillery, the able assistant of 
Captain Kolokoltzoff, and manager of the steel foundry. 

In our next uumber we shall continue the description of the 
works, 





TRIAL TRIP OF A SfEAM LAUNCH. 


Wiruin the last three or four years a class of steamboats, to 
all intents and purposes perfectly new, has sprung into ex- 





| istence. Steam launches—in other words, little boats from 25ft. 


to 45ft. long, and from 5ft. to 8ft. beam—may now be counted on 
the Thames alone by dozens. It is probable that they originated, 
curiously enough, with the introduction of iron-clad ships. It 
was soon f: and that the lenge launches of those vessels could be 
much more efficiently worked by a little engine than by a crew 
pulling fourteen to eighteen oars. Almost the very first attempts 


| to use steam in such boats were successful, and it soon became 


apparent that many private gentlemen, unable to afford the 
cost of a regular yacht, were quite willing to spend from £200 to 
£500 on boats in which they might, without fatigue or trouble 
make extensive aquatic tours. It was found to be ve ry pleasant 
to put a little steamer on board a big one, carry her over the 
German Ocean, and then run up the Rhine, and enjoy all its 
beauties, almost without regard to hotels or railways ; while in 
our own country a great deal of enjoyment was to be had either 
in coasting along the more beautiful of our shores, or ascend- 
ing our rivers and canals. We do not purpose to speak now 
of what should or should not be done to make the steam- 
pleasure launch thoroughly satisfactory. With such matters 
we shall deal at another time. It must suffice to state that in 
the hands of such firms as Messrs. Yarrow and Hedley, of the Isle 


| of Dogs, Messra. Plenty, of Newbury, Mr. Messenger, of Ewell, near 


Dover, Messrs. Welsh and Berthson, of Eden-road, &c., the sted 
launch engine and boiler have already been brought to uatealdiing 
perfection ; and our readers may rest assured that in comfort, and 
even elegance, in the larger class of boats, such as one recently 
built for Lord Otho Fitzgerald by Messrs, Yarrow and Hedley, 
very little is left to be desired, A trip on the Thames on a fine 
snuimer’s day in a commodious steam launch affords about one of 
the most enjoyable methods of spending an afternoon with 
which we are acquainted, and we fancy the following particulars 
of such a trip will not be usacceptable to some of our readers. 
On Saturday week we left the Temple pier at about 2.40 in a 


| new boat, the Kelipse, built by Messrs. Yarrow and Hedley. 


results of experiments made on his stecl by Mr. D. Kirkaldy, of London. 
\ 


The diagrains of these experiments are also shown on next page. 


This | little craft is intended as a ferry boat, to carry passengers 


* The dia; grams of these two exporiments are given on next page. 
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and goods across the river Derwent at Hobart Town, a distance 
of about two miles; and to be used also as a tug for small 
vessels. She is 40ft. in length by 8ft. beam, and so modelied as 
to withstand a good deal of rough weather. A neat cabin is 
provided forward, giving accommodation for about ten persons, 
the rest of the boat being provided with seats for about eighteen 
more. Messrs. Yarrow aud Hedley build both iron and wooden 
launches; but for this particular service a teak-built ‘boat 
sheathed with copper was deemed the best. The machinery is 
of very simple construction, consisting of a single vertical 
engine, 6in. cylinder and bin. stroke, making g about 300 revolu- 
tions per minute, and very compact return flue tubular boiler, 
and is placed well ait, sv that one thoroughly competent man at 
the helm, with a lad to stoke, are all the crew requisite. The 
consumption of fuel is at the rate of about half cwt. per hour, 
and the total working expenses in this country, including all 
charges, would not exceed twenty shillings per day. This little 
craft weighs altogether about four tons, and will be shipped 
entire on the deck of the Runnymede, being ready for work 
immediately on arrival at its destination. She had already made 
an official trial; the run from Brunswick Stairs, Blackwall, to 
North Woolwich, an exact distance of three miles, being accum- 
plished (against the tide) in 26 min.; and the return run 
with the tide) in 17 min., giving an average speed of eight 
and three-quarter miles an hour, av excellent result for so small 
a craft. Our party consisted of about eighteen gentlemen, the 
engine driver, and steersman. We started with the remains of 
the spring tide under us, and ran up to Teddington Lock, which 
was reached a little before five without the smallest hitch or 
impediment. A pressure of 701b. to 80 Ib. was maintained wit 
great ease, with foie Welsh coal ; and it is to be specially borne 
in mind that the p: assengers—nhone of whom remained in the 
cabin— were in no way incunvenienced by steam, — or dirt. 
There was no appreciable difference between the launch and a 
row boat, except that the former was infinitely more comfort- 
able and faster than the latter. Returning to Eel Pie Island, 
the party sat down to an excellent hot “luncheon, pee ded 
at tlhe “Island Hotel” by Messrs. Yarrow and Hedly, and about 
half-past seven a start was made for London. The majority of 
the party determined to return by train from Twickenham or 
Richmond. We resolved to see how the boat would behave 
when returning on low water and at night, so that we might ar- 
rive at a conclusion as to her — of getting over shallows, 
her steaming powers, &. The | “been sent on to Rich- 
mond to await orders, and there we joined her, and after waiting 
till a late hour for geatlemen who never came, we started on the 
return trip. 

The boat drew 2ft. 4in. of water, and we had not started ten 
minutes befure it became problematical whether we should get 
home or stick fast. ran aground, however only once, and 
theu by turning iull speed « shead we got off in about three mi- 
nutes. We touched, ess y, several times subse- 
quently, but the little vessel manii . powers of 
crawling over the sand. The screw is of avery peculiar form, 
taking a remarkably good hold of the water. In spite of the 
darkness—and the evening was very dark indeed—our steers- 
man standing up on the poop, with the tiller between his feet, 
inancuvred the ‘bo vat with such skiil that we met with no serious 
attack of ground. The last place we the 
centre arch of Westminster Bridge, being remarkably 
low, and we reached and landed at Temple pier at 10.35 
although we had to run almost dead slow ior a great part uf the 
trip. Nothing could be more periect than the working vf the 
engines and the steaming powers of the boiler, Of the 
of the river at this season it is needless tu speak. The trip was 
in every respect a perfect success, and, upon th , We en- 
joyed the run home, with its excitement, even more than we 
did the run up, and that is sayiag a good deal. But what is the 
use of a steam pleasure boat if one cannot take his pleasure 
therein f 
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ANNUAL MEETING OF THE INSTITUTION OF 
MECHANICAL ENGINEERS AT NOTTINGHAM. 


e.. MONGST the list of members elected at this last general meeting, 
» notice the names of Mr. N, ¢ slayton, of srs. Clayton and 
8 Shuttleworth, Lincoln ; Mr. M. ¢ of the Silvertown Teleg aph 
Works, North Woolwich; Mr. H. Kinsey, of Nottingham, and 
others. As we stated, the business of the meeting, as far as re- 
garded the reading and discussing of papers, w: is concluded last 
Wednesday, the day of the annual dinner ; ; but the three succeed- 
i gdays of the week, Thursday, Friday, and Saturday, were de- 
voted to exeur ‘sions to "the most noteworthy objects of enginee ring 
»y those members who could aitord to stay the w hole we 
or Ww. ie pad only manage to come at the end. 

On Thursday, accordingly, took place the Butterley excursion, 
asit was termed in the programme; the destination being the 
Tronworks, celebrated for nearly a century, and founded 
r. Jessop to whom a coluwn is erected in a prominent 
spot of the neighbourhood, A special train on the Midland Rail- 
dily took nearly a hundred of the members to Codnor 
station, close to the Great Britain Colliery. The cage and 
pit frame-work here are fitted with King’s disengaging 4 “hook ; 
and it was set to work to the approval of the visitors. Over- 
winding, or allowing the winding engine to work on so as to 
carry the cage and its couter its over the winding dram, and at last 
tip them over into the shaft below, is generally due to negligence 
on the part of the engine tenter. Of the thousand men or more, 
on an average, killed each year in the collieries of this country, 
only a small | proportion, however, thus meet their fate, the greater 
number being killed in “other wa amongst which suc iden falls of 
the roof, or of large blocks of ¢ al, take the first place. King’s 
disengaging hook is, nevertheless, an apparatus of a simple cha 
1acter, and we w elcome it as one of many others of a similar kin d 
that we may yet see employed in our collieries. The wire rope is 
fixed to the cage bya three-armed slip hook, the two outer arms of 
which form hooks which slide by the side of each other, and are 
connected by strong spring links. Should the rope be over-wound 
this catching apparatus is forced to pass through a strong hoop, which 
temporarily closes the outer arms of the apparatus, thus re leasing 
the rope, the springs forcing out the catches and holding the cage 
suspended from the pit framing. Inspite of the allurement of the 

cage being provided with this safety hook, we did not observe any 
member descending the shaft, though all were informed they could 
do so and inspect the workings. We have, on occasions, been 
down some of the deepest pits, but we cannot deny that, on the 
first blush, being dropped down in this way, at the rate of (say) 
twenty feet a second, has in it something appalling. It is said 
that the late Emperor Nicholas, during “his visit to ape, 
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while yet only a Grand Duke, tried, but vainly, 
nerve himself to go down. There is a sto’ about the 
celebrated RK. 3B. Sheridan hearing his son "Tom ex 


a wish to visit some colliery workings if he could only nerve 

self to the undertaking, and suggesting that Tom might say that 
he had been down, which would do just as well. It is possible 
that the Grand Duke and whilom Emperor may have adopted this 
proceeding, being, in his way, 1s little particular as Sheridan in 
his very different way. 

Leaving the colliery, we went on to the Butterley Ironworks. 
The blast furnaces are supplied with air by a pair of blowing 
engines, each of 100-horse power. The coal is tipped in by an 
apparatus, which, by a simple leverage arrangement, weighs the 





coal, so that the exact quantity fed in in a given time is known, | his successful assaults on Admiralty management, is no longe 


One of Alleyne’s traction engines was driven along for the inspec- 
tion of the visitors. It was stated that, by simply changing the 
wheels from flanged to plain, it could be "made to work on common 
roads. Its construction is certainly rather original, being 
apparently that of a cross between a locomotive and a pair of 
screw engines, 
worm wheel, 
smoke box, act upon a crank shaft, set up along the longitudinal 
centre line of the engine, and connected by universal joints with 
a worm propelling a worm wheel on the axle of the hind driving 
wheels. 

The works have, as we have stated, been growing for a great 
number of years, and, as is usually the case under these circum- 
stances, they are very irregularly laid out, the machine tools 
being also of @ somewhat venerable character. 

The Codnor Park Works, about three miles off, where the 
Butterley Company turns out the heavy rolled beams and ships’ 
knees for which they are famous, are in a more modern style. The 
refineries are driven by a new direct-acting engine, with rather 
peculiar valves, said to be a French invention, which we have not 
seen elsewhere. A semicircular piece of leather, punched out 
with a number of holes, is employed. It is held rather loosely at 
its edges; and has a cast iron cover, itself pierced with rather 
larger holes, which, however, do not coincide with the holes in the 
leather half disc. The holes in the leather coincide with the 
spaces between the holes in the cover. At the exhaust stroke of 
the blowing piston the valve is drawn down, and the air passes 
through both sets of holes. At the return stroke the leather holes 
are closed by being driven against the intermediate spaces of the 
cast iron valve cover. They certainly make rather a noise, but 
afford a free passage for the air; and it is probable that these 
valves wear we 

The chief manager of these works is Sir John G. Alleyne, 
Bart., who has given great atieution to and developed much in- 
ventive power in constructing apparatus for turnlig out the heavy 
rolled work which is the pecu of tie terley Com- 
pany. In order to avoid ng” the heavy 
masses of iron squeezed together by a sing] i to work 
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it down more quickly into the form for after rolling intoa girder 
or joist, Sir John recommends one vertical and two opposite steam 
hainmers, so that the web and the two ilanges are acted upon 
simultaneously. In the new | rolling mull we saw Alley: 

reversing gear and Waversing or rid, a8 applied to a mill 
then rolling a heavy beam for a ship's knee, tany plans have 
been put forward at different times for reversing rolls. Here the 


‘phat the rolls, on 


are 
connected with one engine, are made to revolve in one di- 





two engines driving the trai: 
being 
rection; while on being disconnected 
are made to revolve i in the opposite 
are erected side by side, close togetl 
tween the engine shafts. The gea 
means of two loose spur wheels on t! 
put them ina i out of 
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direction by one engine and in the otuer direction by th: 
engine. The ‘facility of transferring tle large masses of | 
is also increased by constructing a parallel tramway on one 
of the rolls upon which are travellers, driven by a s 








donkey. Level with the floor of the mill, they were transv 
fitted with rails leading to others on the mill fivor, for tak 
trucks for holding the heated iron. ‘The 


consisting of sliding joggle clutches, work« 
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we noticed, 
be expected, with a considerable amount of j 
seemed in several cases to be chipped oi f. 
friction coupling s would work better. The evident 
reversible rolls are that less weight has to be carried 
th d 

felt in dealing with thin piates or bars 
which have certainly helped to make 
of the Butterley Ironworks for turn ing out heavy work, 
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employed, we believe, some eight or bine years y to 
trace here the leading ideas of the rolling mills and dup rs 
at Crewe; the mecianical de velopm utof the lati es, 
being, however, we must allow, of a more elegant character. In 

r. Ramsbottom’s reversing rolling mill the rolls are driven 





direct by the engine, with yut the intervention of a ily-wheel ; the 

engine, reversed by hydraulic power, carrying w ith it the rolls 
each time a heat is "passed through. ‘he manager of these works 
has also made experiments with an ingenious form of puddling 
machine, two of which are in the place. The reciprocating and 
vibrating motion of the rabble is imparted by nxing it to an up- 
right frat ping in front of the furnace, which can be m: rade to partly 
rotate by gearing, and be reversed by a clutch or by pulleys. The 
rabble slides backwards and forwards in guides, being reciprocated 
by a crank pin on a revolving shaft c: uried by the framing. The 
one machine, evidently notin constant use, but set to work for the 





visitors, rather unexpectedly turned round on some of its 
internal gear breaking, and almost ** puddied” one of the spec- 
tators, 


The pleasant visit to these works then ended with an excellent 
luncheon hospitably provided for th 

The principal work, or rather pleasure, for Friday consisted in 
visits to Derby, with the Midland Railway Locomotive Works 
there, the local exhibition, Messrs. Holmes’ Carriage Works, and 
the American Cheese Factory and other places ; then to Burton, 
with permission to run over the famous breweries ofj Messrs. 
Allsopp and Sons, and Messrs. Bass and Co., with extensive 
cooperage works attached to both establishments. Most of these 
visits were necessarily more or less hurried, but all were of more 
or less interest. Of the most novelty to us were the operations 
carried on in the American Cheese Factory, an importation in 
iugland of a new form of American industry, with its usual 
.racteristic of a successful reduction of hand labour to a 
minimum amount, The manufacture of cheese in this way is also 
greatly facilitated by the equable temperature and constant 
cleanliness, more easily obtained in a special factory than in an 
ordinary dairy. All the milk, generally not skimmed, as it comes 
in is weighed and measured, and then poured down from the 
ground- floor through tin pipes into large oblong open vats, fitted 
with an outer casing. On the vat | ane filled, cold water 
is admitted to the outer casing and the miik then left for different 
periods, determined by the operator. The rennet is then mingled 
with it, and the whole heated by the introduction of steam into 
the hollow casing. Asa rule the curd 1 deposited is cut into small 
lumps, while in the vat, by means of an implement somewhat 
resembling a large comb, or series of } arallel knives. It is then 
removed, the whey allowed to strain oif through a cloth, amd put 
under the press. 

At the Derby Local Exhibition we cannot say that we were 
remunerated for the time we spent in getting there and searching 
for anything of note. 

The enormous breweries of Messrs. Allsopp and Bass can 
scarcely be described after the necessarily superticial examination 
we made during the brief visit. As is usual with examples of 
prodigious |industrial success, exceptional quality of water 
favours the production of Burton ale. The shallow wells yield a 
water containing an unusual proportion of sulphate of lime. The 
gigantic vats used in London breweries are not to be seen here; 
small barrels ate solely used. Two of Siebe's large ice- “making 
machines have beep lately erected by the Messrs. Alisopp, in order 
to cool volumes of water, for stopping ho the proper stage the 
fermentation of the beer in the barrels, by allowing iced water to 
flow into a receptable temporarily placed in the barrel. The 
visitors were very hospitably entertained by both the Midland 
Railway Company and the Messrs. Allsopp. 

The Lincoln excursion on Saturday was mainly devoted to going 
over the extensive works there of Messrs. Clayton and Shuttle- 
worth, and but little time remained to see anything else. We 
may mention, en passant, that Mr. Seeley, the M.P. for Lincoln, 
who has made himself a reputation in the House of Commons by 
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a sleeping partner of the firm, the connection having eo 


| dissolved a few months ago on the expiration of the articles of 


The wheels are driven by means of a worm and | 
A pair of inclined cylinders, one each side of the 














partuersuip. The extraordinary prosperity of this firm is certainly 
due to the thorough recognition by its members, in every possible 
way, of the advantages of the principle of the division of labour. 


The principal of the firm incidentally observed, in the course of 





his pleasant speech at the close of the hospitable enter- 
tainment he gave to the members, that he had taken 
up many classes of work, but let many go by, tv 


confine himself as much as possible to as few kinds as pos ibie. 
This is, no doubt, one of the causes that have enabled this firm tuo 
turn out, in all, nearly eleven thousand portable engines, some 
seven hundred of which were made last year. During the last 
eight years they have thus manufactured about six thousand 
engines of different sizes. In this we see the foundation for the 
use of the many most original special tools used by the firm, 
and mostly due to the great ingenuity of Mr. G. Wilkinson, the 
manager. The situation of the works in the centre of an ¢ 

agricultural district, and yet not too far from supplies of cheap 
coal and of skilled labour, close to the Great Northern Railw Ly, 
the Manchester, Sheffield, and Lincolnshire, and othe: 
was also most fortun stely chosen for its peculiar class of 
work. Branches from these lines run into the yard, and t! 
is almost divided in two by a canal irom the river Witham 
river, in fact, little more than twenty years ago covered almost 
whole The finished goods are placed on a 
platform inclined towards the works, 

t need scarcely be said that, im such a well-managed place, the 
work is principally carried on on the ground floor, 
lighted from above. A very brief examination shows that th 
are probably no other engine works in the world in whi ch so 
fitting work is .~ by machinery ; nay, more, even the drav 
is scarcely used. The principle of interchanges ability of ti 
which is of necessity so completely carried out iu 
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forwarded. The ends, straps, and cottar holes, f of 
every & Aut necting rod are slotted and shapeu out to ht ul- 
oi the cottars are shaped i : 
ii hand-work left to be done 18 j 

arrages. The eccentric sheaves, with a haif round groove, 
are centred on a chuck made i with wedges 
hat hold it on being screwed up, and ud 
g.oove is cut out by a tool fixed in a to 
Osclilate on a pin to the exact curve. ps are 
cast together, to be afterwards slotte ‘ ill 
Space for & packing piece, T tus iii a 
lathe fitted with a tool box, he t 
to the exact curve required. The pair of cylin r 
their inder engines are in One casting, and with the 
regulator vaive. ‘They are bored in a special lathe ; then, on ng 
hxied lu two brackets With Cones, tue valve faces are j t, 
the faces of the flanges turned up in a lathe, and even i - 
sides slotted in a machine, of which one tool cuts duri le 
downward stroke and the otuer during the return. i 
bottoms are planed out in machine with a too ‘ v s 
radially to the curve of the outside of the boil ihe siwii- 
ands are slotted out a tool caused to tray e 
urve required, on the same peel as the Blanchard 
ithe. .«A useful tool, made at the works to Mir. 

3 1or drilling yr out the holes il at 
s, consists of a radial drill, furnished with ; sup] ry 
horizontal drill able to slide vertically up and down, ‘ihe boiler, 
resting on a framing simply titted with friction rollers, and i 
borne on a central screwe i pin, can be easily adjust y 

to its length, and as easily be tar ned colpietely t. 
central screwed pivot. A novel tool is employed for cutt out 
t ptical mud holes bottom of the fire r, and 
it cou no doubt, be for the larger fire-box dvors. 
a vertical cutt tool is rotate, tue Wvulk i 

to a table ben having a reciprocating feed-motion f ue tv 
sides of the oblong hole. A com 1 vertical drill is urn 
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engines by simp. y being fe i down vertic ¥ on a screw held in tue 
bored out eye of the wheel boss. Such were a few of th ny 
things a longer stay would have allowed us to note, and ich 


could be compiled into a very complete work on machine tool 








making. We may observe that the rotary cutter system, so ful 

leconomical in shapmg out any work in which there much 
repetition, is, however, not so much used at these works as we 
think it well might be. Some experienced manufacturing 


























engineers say that tue rotary shaping machine can be made to do 
anything but s ; and the rotary cutter is peculiarly appli- 
cable to shaping out the simpler articles of forged work it is now 
found more economical to make. The portable engine chimneys 
are bent in a roller press 1 in a very simple way, to allow the 
com ple tely curled up tu be removed. The cap of the top 
bearing is merely so made as to be unscrewed otf when required, 
the completed tube being then easily slipped oti. 

ach engine, tixed or port: able, on being erected, is tried on the 
friction ake befure being taken to pieces to be we fup. 1 
fine income is annually expended in the coal, oil, work re- 


quired for + this operalion, which, however, is indispensable 
counter-check on the com] lete system of piece-work ad pted he 
the firm. An engime was thus tried for the delectation of th 
visitors. 

In the smithy, as the work of what would be chipping and 
is thrown on the steam-driven tools, the system of forg 
blocks is entirely carried out. The cross-heads, for i: . are 
thus simply forged into the shape of a solid parailelopipedon 
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The grooved beaters for the thrashing machines, maile of soft steet 
8 pater 


and then 


ape of 


it, are rolled hot in grooved rollers, 
crew-frame holding swages of the outers 
the beater. But little noise is to be heard in the boiler sh 
riveting machines are almost solely used. In the foundry, ] 
principally by Howard's machines, is extensively « 
The proc ss is so so economical that, mstead of 
usual in hand-moulding, any broken edge in t! 

process is simply repeated with the pattern until a clean 1 

obtained. We noticed that the cupola fan, running at 


bars on Gray’ 
strai shtened i 





moulding 















1600 revolutions per minute, was directly — by three to one 
which speaks well for the aeouraey of those castings. At 


gear ing 
the same ti this ene In which \ - 
wheels, or even plain pulleys, could well have been appl As 
might ‘be expected from the extensive repetition here carried out, 
the nur mbe: r of pattern makers is very mail in relation to the size 
of the w 

The division of labour and the ¢ 
not so completely applied in the thr: ashing m. 
engine manufactured. There is, however, 
collection of wood-w or king machinery. 

After goit Ss through these works, and enjoying the luncheom 
provided by the firm, no time remained to visit, as was proposed, 
the cathedral ; although the entertainment was honoured by the 
presence of the Bishop of Lincoln. We must note that, on this 
occasion, Mr, N. Clayton, the senior partner of this firm, publicly 
stated that he had once been engaged, when a lad, for a few 
shillings a week the Butterley Ironworks, visited on the 
previous day by the majority of his hearers, 
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A LARGE number of workmen are actively engaged in fitting out 
Gs ironels ad ship of war Swiftsure, in the = Dock. Her lower 
masts have been put in, and a large number of men are occupied 
in fitting her machinery. The Swiftsure will soon be ready for 
sea and service, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


. PARIS.—MM. Xavier and Borveav, Rue de la Banque. 


BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.LPHons Dire, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Josz ALcover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciados 49 y 51. 

‘NEW YORK.—Wiimer and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTIOES. 


There is reason to believe that the weekly sale of Tue ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 

themsel lusive and satisfactory 


tion, advertisers ves possess 
evidence, 














TO OORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

Letters are lying in our Publishing Office for the undermentioned corre- 
spondents :—H. J., W. B.,G.M., R.B., R.M., M.J.8, J. P., E., and 
“ Packing.” 

C. B.— We will ascertain the number and date for you by next week. 

TipMaARSH’s LUBRICATORS.—A correspondent wishes for the address of makers 
of Tidmarsh lubricators. 

A CanpipaTe.—Nothing is quite settled as yet. We shall take care to 
tell our readers all about the matter as soon as we have anything to tell. 

W. M.—We cannot see that the idea, though ingenious, could be worked out 
in practice so as to possess any value, and we, therefore, cannot advise you 
to patent it, at least in its present form. 

H. D. H.—We regret that we are unable to assist you ; we cannot call to 
mind the existence of any cyclopedia more complete than the ‘* Encyclo- 
pedia Britannica,” as regards mathematical tables. 

Ww. B.—Use precisely the same formula as that we have already given you, 
substituting 80 as a constant instead of 75. The area of the bottom flange 
may be taken as consisting of all the bottom plate, and two-thirds of the 
lower angle iron measured through the rivet holes. 

G. W. R. (Rochdale).—The cause of the unequal admission to which you 
refer is very simple. It partly results from the fact that the piston is not 
in the middle of the length of the cylinder when the crank is at right angles 
to the piston-rod, and partly from the fact that the valve appears to be very 
badly set indeed. long as the valve is all right at each end, however, its 
position in mid stroke is of little importance. 

H. A.—The value of N is 10, not 5. You have not read “paragraph 52” 
carefully enough. You will find that the two methods will check as nearly 
as two independent methods ever can or ever ought to. Thus the value of m, 

the proportional number for the end leaf is 119°70, and not 53°20, as you 
have it. Go over these calculations again. For the second part of your 
question we refer you to our “‘ Papers on Elementary Construction,” which 
give all the information you require in detail. Fs 

W. M. (Huddersfield).— Your question is put in such a form that it is very 
difficult to answer it, as you say nothing about the grate area, the rate of 
combustion you require, or whether you want the cheapest stack you can 
get ornot. We should recommend, speaking broadly, a stack about 100ft. 
high. As to its internal diameter, we can say nothing accurately unless we 
know how much coal you propose to burn pei hour. Assuming this to be 
about 800lb. for all four boiler, the chimney should have an area of not 
less than 1000 square inches inside at the smallest part, that is to say, the 
internal diameter should not be less than 3ft. 

Errata.—Two somewhat singular misprints will be found in a few copies of 
our last week’s impression, The first consists in a transposition of the 
titles of Messrs. Brown and May’s and Messis. Clayton and Shuttleworth’s 
engines, p. 91, while at p. 101 the title of a short article descriptive of 
the working drawing issued last week runs, “oscillating engines without 
surface condensers” instead of “‘ with surface 8. The errors were 

corrected almost immediately after we went to press, but we have reason to 
think that a limited number of copies containing the misprints have found 
their way into circulation, 








A CORRECTION. 
(To the Bditor of The Engineer.) 


Srr,—In your list of patents of yesterday (N6. 2027) you spell my name 
Weinby instead of Winby. Kindly correct this in your next. 
: WituraM Epwarp WILnsy. 
Lionel-street, Birmingham, August 6th, 1870. 


Tue Encineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. £0 15s. 9d. 
Yearly (including two double enn | om £1 lls. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
wili oe made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche ; all other letters 
to be addressed to the Editor of Tat Enoineer, 163, Strand. 
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PURIFICATION OF SEWAGE. 

Ir occasionally happens that the soundest theory will 
not work out in practice ; but it is delusive to imagine that 
a theory that is radically unsound will ever work out at all. 
Yet, there are people whom it is impossible to persuade of 
this fact, and nothing less than trial after trial, and experi- 
ment after experiment, will convince them of their error. 
Repeated failures of the most tangible and palpable nature 
are scarcely sufficient to open their eyes, and even when 
the results are incontestably erroneous, they remain in 
the position of men convinced inst their will. So 
long as it is possible to cast the shadow of a doubt upon 
the evidence that weighs against them, or the allegations 
that may be put forward by their opponents, they uphold 
their opinion, and cling with the tenacity of fanaticism to 
the object of their idolatry. But as, notwithstanding the 
superstition of:the devotees, all false beliefs must termi- 
nate eventually for lack of converts, so the votaries of a 
theory that is untenable, and a practice that is fallacious, 
will ultimately fail to enrol among their members those 
who are - Se geower Pi is mm that some of the 
latter ma: away for a time by ious arguments, 
distorted. fact, at ena bat in this age of 
rigid in and investigation the inevitable re 
cumies aosner or later, Those who once almost believed in the 
integrity of their scientific creed, subsequently blush for 














theircredulity, and endeavour by the strength of their recan- | 


tation to atone for their a Thus, in the end, 
the cause of truth prevails, and, at whatever cost that object 
may be attained no one will repine at it but those who 
endeavoured to prevent it. If these were the only people 
upon whom the cost was to fall it would be but a just retri- 
bution for their attempts to desseminate error; but, unfor- 
tunately, the innocent are mingled with the guilty, and 
rates press heavily upon both. 

It is now some years since we first ventilated in our 
columns the great national question of the day, and from 
that time to this we have advocated, with unflinching 
fidelity the principle of sewage irrigation. There was 
then but very little encouragement to do so. The prin- 
ciple was altogether untried if we except such in- 
stances as those which occur at Edinburgh. It was on its 
probation at Croydon, where it was not then the great suc- 
cess it is now, and many who participated in our views, 
theoretically regarded, were not bold enough to assert their 
belief in their practical application. Moreover, there wasa 
host of hostile patentees and inventors of sewage nos- 
trums in the field, who, while lauding to the skies the 
infallibility of their own individual panaceas, forgot their 
private differences, and made common cause against their 
common foe—the advocates of sewage irrigation. 
Another difficulty the latter had to contend against was 
the comparatively circuitous course they were compelled to 
adopt in order to obtain a chance of demonstrating the cor- 
rectness of their opinions. The first stumbling block in 
their way was the necessity of procuring land for their 
purpose, which was a tedious and expensive, and sometimes 
an impossible affair. On the other hand, a few settling 
tanks and some mechanical and chemical appliances suf- 
ficed to put in working order the disinfecting and purify- 
ing apparatus. The relative cost, too, was all in favour of 
the nostrum party,and, moreover,they offered the alternative 
of abandonment on failure — an event which has happened 
pretty frequently—whereas, when land has been purchased 
and the necessary works constructed for irrigating it with 
sewage, the abandonment of the whole project is a thing not 
to be contemplated. Some of the favour which has been 
accorded by local boards to the various deodorising and disin- 
fecting processes is undoubtedly due to the fact of their being 
capable of merely temporary use, as they are readily erected, 
and, as reference has shown, more readily pulleddown. Being 
convinced, after a careful examination, that the principle 
of sewage irrigation was the only one that offered a 
solution of the two great problems in connection with this 
momentous question, it remained for us to watch vigilantly 
for the results of actual practice. 

The two great problems offered for solution are the 
purification of the sewage so as to render the effluent or 
supernatant water sufficiently clear and unpolluted to pass 
into the nearest natural watercourse without contami- 
nating it; and the manufacture of a saleable manure. The 
success which has attended the adoption of the irrigation 
system at Croydon, Norwood, and elsewhere, has fully and 
conclusively demonstrated that both these operations are 
perfectly effected through its corsets 3 Repeated 
analyses of the contents of those streams which are situated 
in close proximity to the outfall of the effluent water have 
shown them to be quite free from any sewage pollution, 
and that, in addition, the quantity of solid matter due to 
the discharge rarely exceeds two grains in the gallon. The 
manufacture of a saleable manure from the residue in the 
reservoirs and settling tanks is comparatively of no import- 
ance, as the land is fertilised by the flowing of the liquid 
over it. Can it be said that a single one of the numerous 
so-called purifying processes has succeeded in securing 
either of these desiderata! After a perusal of the 
second report of the Rivers Pollution Commission it is un- 
necessary to ask the question. 

Accepting the fact—which is too notorious to be contra- 
dicted—that all our rivers and streams are merely run- 
ning sewers, it is only natural that preventive processes 
should have engaged the attention of at any rate chemists. 
We doubt whether the preparation of anti-sewage medi- 
cines can be strictly regarded as a legitimate professional 
occupation. The Commissioners, in their first report, re- 
viewed the principal methods of treating sewage for the 
purpose of defecation and purification, and those who have 
perused it, will beaware that the lime process, and that termed 
the “ A. B. C.” process were the two that were least objec- 
tionable of all those included in the common category. Both 
of these partially fulfilled the intended design, but 
the result in both instances fell very far short of 
what was not only desirable, but, on sanitary grounds, 
indis; ble. ‘The effluent water was not ren- 
dered sufficiently pure to be permitted to flow into 
a stream, and the manure manufactured was practically of 
little or no value. Since the issue of the report, the 
“ A, B.C.” process has been very prominently and very 
confidently advocated by the 7 a ga and has altogether 
superseded the lime process. This last may be, therefore, dis- 
missed from consideration, and our attention concentrated on 
the other, more especially as a close and impartialinvestiga- 
tion into its whole theory, modus operandi, and practical re- 
sults, forms the subject of the second report of the commis- 
sioners. To any one but the promoters of the scheme them- 
selves this second inquiry would be totally unnecessary, butas 
they raised some objections to the first experiments, con- 
ducted at Leicester and Leamington, the Commissioners 
consented to give them another trial, although they had 
themselves a tolerably accurate anticipation of what would 
be the only conclusion they would arrive at. The objec- 
tions to the first ordeal raised by the “A. B.C.” gentlemen 
were that the results of the experiments were inconclusive, 
insomuch as accident had interfered with them at Leicester, 
and that at ington the weather had been wet and 
unfavourable. One is ready, on receiving a reliable expla- 
nation, to admit the validity of the first excuse, but by no 
means that of the second. If a process for effecting the 
disinfection and purification of se cannot be carried 
on in wet, or any other kind of weather, the sooner it is 
done.away with the better. This would be a sufficient 
cause, in our opinion, to reject the whole project at once. 
It is in wet weather that the evil is greatest, and the 





remedy should be the most active. The Commissioners 
| state plainly their own convictions that the objections 
| of the promoters were futile, and that the circumstances 
complained of were not calculated in any manner to 

vitiate the experiments referred to. While we applaud 
, the manifest candour and sense of justice and fair play 

displayed by those gentlemen in the execution of a public 
| duty, we are not convinced that any necessity existed for 
| incurring the expense of a second set of experiments, an 
opinion fully confirmed by the contents of the report. On 
| the whole, it is perhaps just as well that the second trial 
| has taken place, for it is conclusive, will set at rest for ever 
all doubts on the matter, and adds one more corroboration 
to the truth of the irrigation principle so strongly upheld 
by all our most eminent engineers. 

It will be universally admitted that the purification, or 
the clarification, of the effluent water of sewage, is more 
important to the sanitary welfare of the community than 
the production of an artificial manure from the solid 
residue ; consequently, the former must always be the first 
consideration, and any process that does not accomplish 
this is valueless, notwithstanding whatever might be the 
quality of the manufactured manure. The standard 
determined by the Commissioners with respect to admitting 
effluent sewaye water into rivers is, “that any liquid con- 
taining in suspension more than one part by weight of dry 
organic matter in 100,000 parts by weight of the liquid” is 
not admissible. But the “A. B.C.” process is not competent 
to reach this standard, as the average of the analyses of 
the samples taken on three consecutive days gave 2°82 
parts of suspended organic matter in 100,000, or nearly 
three times the amount allowed. In every instance there 
is always finally left in solution a balance of solid matters, 
which is greater than the amouut originally present in the 
sewage. It certainly strikes the observer as a somewhat 
paradoxical circumstance to attempt to purify sewage 
by adding to it a large quantity of extraneous sub- 
stances. The amount of the suspended organic matter is 
not of so much importance in the effluent water as the 
quantity of organic nitrogen, since it is the latter which, 
by reason of its highly putrescible nature, chiefly causes 
pollution in a stream. Unfortunately the process fails not 
only to remove the organic nitrogen, but in fact actually 
increases the amount of it in solution. It has been 
stated before in our columns that the purification of the 
effluent water and the production of an artificial manure 
from the residue are complementary operations, the suc- 
cessful execution of the one necessitating that of the other. 
A mere glance at the evidence before us is more than 
enough to prove how inefficacious aud crude is the 
“ A. B. C.” process. An inspection of the analytical tables 
demonstrates that the amount of total combiued nitrogen 
which very nearly represents the manure value, is 
greater in the effluent water than in the residue, thus 
in reality causing the former, which is intended shall 
flow away and be lost, to be a better manure than the 
raw sewage. The Commissioners remark, “this fact is 
very significant, as bearing upon the manufacture of 
manure by the “ A. B. C.” process, when it is remembered 
that seven-eighths of the manure value of sewage reside 
in the soluble constituents.” After this no one will be 
surprised to learn that the artificially prepared manure, 
which is theoretically, or rather chemically, valued at 
seventeen shillings per ton, barely realises one. The 
remark is full of truth, that “without fortification with 
sulphate of ammonia, nitrate of soda, or superphosphate of 
lime, such manures are scarcely soluble.” 

The experiments at Leamington were, so far as the con- 
clusions to be arrived at, a corroboration of those already 
come to after witnessing the previous one at Leicester. 
The effluent water was more impure than at the former 
place, and the yards around the buildings were covered 
with sewage mud spread out to dry. “The smell was 
extremely offensive, and the process would be pronounced 
a nuisance whenever conducted in or neara town.” In 
addition the filters were choked up, and masses of dark 
putrid mud, boyed up by gas, occasionally rose to the 
surface and floated into the river. Altogether, to judge 
from the description in the report, the whole process at 
Leamington must be sufficiently disgusting, and the result 
is “but a very slight purification of the sewage of that 
town.” The etiluent water discharged into the river Leam 
contained almost exactly as much soluble polluting 
matter as the raw sewage, although it had been treated 
with a proportion of the “ A. B. C.” mixture one-eighth 
greater than that presented by the specitication. On 
some occasions, as much as double the specified quantity 
has been employed. The Commissioners’ tina! remark, re- 
specting the pretended purification by this system is, “ On 
no occasion, even when mixed with more than four times 
its volume of clean river water, was the effluent sewage 
other than a polluting liquid, offensive to the senses even at 
the moment of discharge, and always quite unfit to be ad- 
mitted into running water.” Were any more tangible 
proof required to demonstrate that the attempted puritica- 
tion is a mere farce, it is to be found in the comparison of 
the state of the river above and below the outfall of the 
“A. B.C.” works. Above the outfall the river was some- 
what turbid, but on the whole presenting the appearance 
of an unpolluted stream. There were no fungi nor any in- 
dications of putrescence to be observed. Below, masses of 
putrid mud were drifting about the surface ; sewer fungt 
were growing abundantly on submerged objects near the 
bank, increasing notably in quantity as they approached 
the outfall. The artificially-pre manure is said to sell 
for £3 10s. per ton, but the evidence to support this state- 
ment may be well described to be “of the weakest kind.” 
If this sum is given for it by the farmers they must be a 
most confiding race of bucolies, or guano must command a 
fabulous price in those parts. The “report” sums up by 
oO ing, “ As, therefore, the inevitable conclusion is un- 
favourable to the “A. B. C.” process in respect of its al- 
leged power to hinder the pollution of rivers by town 
sewage, so also is it altogether unfavourable to the value of 
the manure which it manufactures.” 

The most strenuous and uncompromising adherents of 
all these patent anti-sewage panaceas must confess that 
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they have one and all had a perfectly fair trial, and that 
they have all failed miserably to effect what they so pre- 
tentiously asserted they could accomplish. There is 
scarcely one of these quack methods which some unfortu- 
nate local board or other has not been sedu:ed into expe- 
rimenting upon, and all with the same result. We hope 
they can reconcile it to the ratepayers—and their own con- 
sciences. One by oue they are reuouncing them in favour 
of irrigation, and they have paid dearly enough for their 
experience. We have always advocated a fair trial for 
everything that will bear a sound investigation into its 
merits, even although our anticipatious might tend to the 
conclusion that in practice it might be “found wanting;” 
but we trust that we shall hear of no more trials, It is 
time these delusions were terminated. A witness of high 
professional standing and unblemished integrity gave 
before the Commission his opinion of the “ A. B. C.” process. 
He said, “ As regards its superior defecation of sewage, 
and the high value of the product yielded, I came to the 
conclusion that it was simply a juggle.” The opinion is 
forcible, but the evidence, in the mind of any unbiassed 
person, tends more to prove than to disprove it. Land is 
the only defecator of sewage, and the sooner that trath 
becomes recoguised the sooner will the report before us 
be acted upon. The Commissioners state, “We have 
therefore no hesitation in recommending irrigation as the 
only plan of dealing with the sewage ditiiculty at present 
known to us, which at once abates u nuisance and turns to 
profitable account an otherwise valueless material. 








THE MECHANICAL ENGINEERS AT NOTTINGHAM. 
Favocnep by uninterrupted harvest sunshine, with the 
weather specially known to Londoners as “ Queen's 
weather;” with thepleasantest possible receptionfrom thein- 
habitants of Nottingham, and with comfortable and punctual 
special trains by the Midland Railway Company ; the very 
enjoyable 1870 meeting of the Institution of Mechanical 
Engineers closed last Saturday. The majority of the mem- 
hers present see med to have unaficectedly looked forward to 
this meeting, and they now hope for as agreeable an outing at 
Cardiff uext year. We only wonder that the number— 
scarcely uinety—was so scanty. We should say that a 
greater muster could have been made at a period later in 
the year by two or three weeks, when the weather is 
generally cooler, and there is a nearer approximation to 
the time when most men allow themselves a holiday. 

It is undeniable that this Iustitution has a greater amount 
of vitality, has had more important subjects brought bef 
it, than, perhaps, any other of the kind. The main cause 
is, undoubtedly, to be traced in the wide range of mecha- 
nical engineering, increasing every day, discovering every 
day new regions, supplying more and more fresi wants 
and luxuries to civilisation. It is mechanical engineering 
which is, more than any other profession, continually 
changing the circumstances of modern life ; as a cursory ex- 
pmination of the lists of some of the subjects brought within 
the last few years before the Birmingham Society can easily 
prove, A glance at the titles of some of these papers, giving 
descriptions of machinery and inventions siuce eompletely 
stamped by success, will give a measure of the useful and 
important position taken by this Institution. We thus see 
accounts of Jackson’s and Jobson’s moulding machinery, 
Rambottom’s pistons aud safety valves, Siemens’ rege- 

















nerative furnaces and water meters, Allan’s straight link, | 


Penn’s wood bearings, Fairbairn’s tubular cranes, Fowler's 
steam plough, Armstrong’s water pressure machinery, 
Cowper's hot-blaststoves, Ramsbottom’s water pick-up, Bes- 
semer’s steel manufacture, Vickers on carbon in steel, and 
mauy others of equal importance. The description of 
Greenwood’s machinery for making the cartridges of breech- 
loaders, aud of that of the steam dredgers inthe Suez Canal, 
remind us in how many respects mechanical engiveeris 
changed the methods of warfare and the conditions of travel. 
By the best accouuts the Prussians owe much of their late 












Success 
than the French. The Gatling gun, of which a sample 
could be seen in the American department of the 1867 
Paris Exhibition, as improved in Prussia, throws a com- 
paratively heavier projectile than the mitrad//euse, and, 
above all, one that explodes. As long as human nature 
and life are what they are, war will, we fear, never be 
done away with ; it is now almost a branch of engineer- 
ing, and, unhappily even during peace, a costly mechani- 
cal warfare of secret experiments is being carried on by 
every civilised power of the first rank; so that even this 
refined modern alliance between mechanics and chemistry 
has its drawbacks. Napoleon III., an inveterate schemer, 
if there ever was one, undoubtedly gave the first impetus 
in this direction. He first adopted the armour-plating 
that at once peacefully annihilated our own fleet, filling 
Portsmouth with useless wooden hulks, while his rifled 
cannon and sword-bayouets helped him to conquer 
the Austrians in Italy. It is, perhaps, a retribu- 
tion to be beaten at his own game; and a text 
for a sermon could be found in the fact that old Dreyse, 
now dead, who gave his countrymen the needle-gun, once 
worked for a Parisian gunmaker engaged by the first Na- 
poleon to bring out a breech-loader, Should the reports be 
confirmed that the French fire away their ammunition too 
rapidly, we should again see in this another instance that 
it is one thing to put a good machine into a man’s hands 
and another to make him work it properly, 

One of the most obvious advantages of meetings and ex- 
cursions of this kind is that many must gain new ideas and 
acquire fresh methods of carrying out work. It must be 
a great alvantage to many to obtain entrées and enjoy re- 
ceptions in the gross, 80 to speak—advantages obtainable 
by units in a corporate body that might be refused to the 
individual. There is necessarily some loss inflicted on the 
proprietor of a factory by the presence of more or less in- 
quisitive visitors; in the case of a number this only 
happens once and for all. One hundred (say) separate 
visits through works would inflict uo small loss and 
disturbance. 

Another of the great advantages these assemblies is 
that members who may possibly of have often heard of 
each other, without ever meeting or having an excuse 





es to their possessing a better man-mowing machine | 
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for meeting, are brought together in a friendly intercours 
in which all understand one common technical language, an 
can discuss with mutual ease special subjects often almost 
uniatelligible to outsiders. 

It can be easily imagined that the successful conduct of 
meetings aud excursions of such a large body, fluctuating 
in numbers, is by no means aneasy task. But we can only 
say that it would be difficult sufficiently to praise the com- 
pleteness of the arrangements made with the most scrupu- 
lous care for the comfort and time-economy of the mem- 
bers by the secretary and his assistant. 

With a parting word, we may add that we also do com- 

plete homage to the excellent and careful way in which 
the proceedings of this Institution are edited by the 
secretary; at the same time we think that the Institution 
vould gain by the move rapid, if we acknowledge much 
less perfect, reporting that might be doue at the time. 
Instantaneous publicity, however imperfect, is in many 
ways of great importance ; and it is, in some respects, to 
be regretted that there exists a standing order of this 
Institution that the discussions are “not to be reported in 
any way, the practice of the Institution being to afford 
every speaker the opportunity of revising the report of 
the discussion before it appears in print in the proceedings 
of the Institution.” We wonder how much the importance 
of the parliamentary debates would be diminished in the 
face of a standing order of this kiad, 





MEETING OF NORTH OF ENGLAND INSTITUTE 
OF ENGINEERS, AND INSTITUTION OF EN- 
GINEERS AND SHIPBUILDERS IN SCOTLAND. 

(Continued from page 105.) 

The next paper read was a very important and interesting one, 
and it was a pity that the time of the meeting being now very 
limited, it was found n urry it over rather quickly. 

t was i } r. Barcl rnock, on an *‘ Improved 



















I 
Pur After wing that the question of raising 
water from deep mines is one which has engaged the attention 





of engineers from the earliest times, and that it was to the 
difficulties expressed in effecting the object, and the absolute 
necessity of accomplishing it, that we are indebted for the 
invention of the steam-engine itself, he begged leave to intro- 


pumping engine. Although the Cornish engine is known to be 
favour in some of the coal districts of England and Scotland, 
where coals are comparatively cheap. The reasons are to be found 
in the great cost of the engine itself, expensive foundations, the 
shock indifferent parts of the engine and pumping apparatus 
consequent tearand w saused by sudden stopping and starting of 
the engine at every ke. If, therefore, aa engine could be 
devised that wou 








ana 












5 
ld be clesr of the disadvantages of the Cornish 
e, and at the same time possess the economy, it would be a 
ined. And it is an engine of this kind which he 





great point 





would endeavour to explain. He would propose to put on the 
double cylinders, so successfully used on marine engines—to dis- 
pense withthe ponderous walking beam, &c., and to substitute in 
its stead an overhanging lifting beam, such as he has applied in 





many parts of the 
that doble-cylinder engin 
very rude, and had the objectionable beam, &c. The principle of 
the engine is high and low pressure, but instead of the expansion 
and conde i i 
tne pumpi 
In if the steam : 
when the piston has reached the top of the stroke the same steam 
is admitted tolthe top of the same cylinder; the engine, being 
then in equilibrio, descends by its own gravity. When the piston 
has reached the bottom of the stroke the steam is all on the top 





untry to small cylinder engines. He admitied 











g engine it is only required to do duty in one direction. 
A ae . 
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of the large cylinder, where it acts with its expansive fo at 
| the same time fresh steam is admitted under the piston of the 
| 
| 





| small cylinder, aud so on. 

[Here Mr. Barclay showed diagrams of a compound cylinder 
| engine as above described, with cylinders 5lin. and 78in. diameter, 
| and strokes 7ft. 9jin. and 10ft. respectively, the large cylinder 
| being exactly three times the capacity of the smaller one.] 
| Mr. Barclay then went into a detailed calculation of the pres- 





; | sure on each piston of an engine constructed on this principle, 


| but as the action of steam on such a compound engine will be 
| easily comprehended by readers of THz ENGINEER, we refrain 
| from going over the figures. Mr. Barclay added, that such an 
engine would cost about £500 to £400 less than a common beam 
| or Cornish engine, and would be quite as economical. 
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Referring to the bell-crank high-pressure engine which he 
erected at Wallsend, Mr. Barclay complained that it was not fair 
for Mr. Simpson to give it as an example of economy beside a 
Cornish engine, for this V end engine was made to work 
without expansion, with unjacketed cylinders, and with non- 
condensed steam. But Mr. B. offered to make that bell-crank 
engine quite as economical as any Cornish or Corliss engine if he 
were allowed to put on his improved expansion valve—of which he 
would speak hereafter—double the weight of the fly-wheel, to 
jacket the cylinders and cover in the boilers; and if it did not 
give as good results as Mr. Simpson’s Cornish engine he would 
make no charge. 

Mr. Stephenson remarked that he believed Mr, Barclay was 
quite able to do what he said he could do, and he thoug it the 
double-cylinder engine just described quite as good in respect 
of economy as a Cornish engine, and much better, inasmuch 
as it vod bo greatly cheaper, but yet he did not sce that there 
was much gain, if any, in employing two cylinders, as expansion 
and its attendant advantages could be carried out as effectually 
in one cylinder as in two. ‘ 

Mr. Barclay next read a paper on an improved expansion valve ; 
and he illustrated it by a full size wooden model and by indicator 
diagrams. This valvular arrangement consists of an ordinary and 
an expansion valve, the one sliding on the back of the other, The 
valve next the face of cylinder has two ports on face and four 
ports on back, while the back valve has only one port in the 












admitted to the bottom of the smail cylinder ; | 


the most economical for pumping, yet it has never found much | 


3 had already been tried, but they were | 


| character of its winding apparatus. Better is nowl 


side of the small cylinder. It is then admitted under the piston | 





duce to the notice of the meeting a new modification of the | 


middle. The action of the model was much admired, the cut-off 
being sharp and the arrangement possessing simplicity, and not 
liable to derangement. We here show a copy of an indicator 
diagram produced by this engine, and Mr. Barclay felt so con- 
CoupLeD 91n. CyLINDES, 20:1. StroK: HortzoxTat Becixes at Kit- 
MARNOCK, 28 REvOLU1IONS Pex Minors. 


MEAN EFFECTIVE PRESSURE 






























195 ‘ 
MEAN vacuum 7-75. H 
res { ee 
HP 10-S i222 
SCALE 1 IN=40LDS ! H 
ec 
ea oe ' iy 
H ; 1 H ! »!®% 
ria | ie] fFeolilwtiuts 
\ eo: ee ae ae : G8i8ie;* 
ta! ro] 
are; oir je? 7 a 
Nei Rie eigieaicia: ia 
i Vf 5 H | i t 
I } 1 1 T i ' 
Be hoe 2) 4 








H ! 
fident of the efficiency of the cut-off that he defied any one to 
produce « better either by the Co:liss, the Cornish, or any other 
valve. So short was the time allowed for discussing this paper, 
that we had not an opportunity of learning by what means Mr. 
Barclay intended to vary the grade of expansion, and whether by 
the governor or otherwise. But we understand that he can do so, 
and we may return to the subject again. 














COLLIERY MACHINERY IN SOUTH STAFFORD- 
SHIRE AND SHROPSHIRE. 

Mr. J. P. Baker, the Government inspector of mines for South 
Staffordshire and East Worcestershire, has been elected president 
of the South Midland Institute of Mining, Civil, and Mechanical 
Engineers. Last Monday in Wolverhampton the president de- 
livered an inaugural addr in which he sk ed the chief wants 
of an engineering character his inspection district lacked ; and he 
showed that in supplying them there was room for the ingenuity 
and the help of all the different branches of engineering embr 
in the designation of the institute. ‘‘ Machinery, both below : 
above ground (said he), requires great improvement. Go where 
you may, there is nothing in Great Britain which I have seen or 
heard of so rude in construction as the winding gear that may be 
found at some of the collieries in this and the Shropshire district.” 
This is a state of things by no means flattering to the professional 
pride of the gentlemen having the direction of the nines in South 
Midlands, but the truth is not so bad as it seen f there is no 
ruder pit machinery, there is no safer. This Mr. Baker was for- 
ward to concede. Still he correctly reasoned that economy might 
be consulted as well as safety. The majority will reply that it is 
to a desire for economy that the rudeness is to be 
great part this is so. Indeed, unless asomewhat pr 
of drawing were adopted in the Black Cox 
28,500 collik j r 
inspection di here so many co 
cess upon even Yorkshire of no fewer th: 
pits, worked either singly or in pairs, 8 
exceeds Yorkshire. Small takes i 
in farming. They usually ix g cap 
implements, aud in an old district that which many year 
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; ence has found eifective it is not easy to get abandoned, even 


tion taking place at both ends of each cylinder, in | *°®% the use of a less antique deseription of dv: 


| his report just published, attaches very little valuc to 
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though it should present a clumsy appear 
much for mining engineering in the L 
Baker would no doubt go with us tothe extent 
believe that there are colliers there at which, bi 
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ny apparatus 





would tend to more economy in the working of the min-s. At 
the same time there are collieries in South Staffordshire and 
Shropshire for which the inspector himself would c! & posi- 
tion second to none inany district in respect to the complete 
i re to be found 
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than that seen at certain of the pits of the Earl 
W. O. Foster, the British Iron Company, the Lilleshall Company, 
and Mr. Gibbons, amongst others. ‘To these additions will con- 
tinue to be made in proportion as such institutes as that of which 
Mr. Baker is president are regarded by the engineers in all mining 
districts as a means of professional intercommunion and advance- 
ment which no one can afford to disregard. 

Mr. Alexander, her Majesty’s inspector for West Scotland, in 
“safety ap 
paratus ” attached to winding gear. Mr. Baker asks the mechanical 
engineers to invent some appliance by which, if the engineman 
should leave the handles of his engine whilst he is raising men, 























| and the engine should be overrun, yet the cage may not be drawn 


over the pulley wheel. Mr. Baker would not, therefore, go so far 
as Mr. Alexander as to the compzrative valuclessness of so-called 
“safety apparatus.” Nor, we mechanica 
engineers, who eck, as the ( y of the But. 
terley Company, witnessed the action of King’s disengaging hook, 
which, as the pit-end of the winding rope went flying off to the 
engine, left the loaded skip firmly fastened to the geari It 
needed not even the hearty commendation of Sir Jd. G 10. 
who explained the action of the hook, to satisfy the spec 
the value of the invention, Amongst the spectators it is satis- 
factory to know there were both colliery proprietors and also col- 
liery engineers from South Staffordshire and Shropshire. It may 
be confidently anticipated that in those two counties accidents 
from over-winding will, by the adoption of King’s or some other 
safety apparatus, be less frequent than heretofore. We should not 
like Mr. Alexander’s experience to standalone. That inspector 
found that the disengaging catch of a safety apparatus had caused 
the very accident which it was intended to prevent. As 
to the ring shown at Nottingham, Mr. John Smith, of the 
Butterley Park Collieries, has caused it to be placed upon 
record that “it has prevented several accidents, ane of 
which might have resulted in the death to two men.” This 
journal has no interest whatever in the invention of Mr. King or 
any other person, but because of the manifest worth of thesimple 
apparatus in question, attention is called to it in connection with 
that part of the observations of the president of the South Mid- 
land Engineers now under discussion No such invention 
should be depended upon to secure that which can be alone 
effected by well-made and carefully looked-after winding ma- 
chinery, attended to by steady and judiciously appointed engine- 
men, all which Mr. Alexander demands ; but it would be a mise 
fortune if it should be imagined that all safety appliances to 
arrest liberated cages are delusive. Not King’s rings only, but 
other apparatus of that class, hav« already saved many lives in our 
mining districts. We hope that without slackening their 
attempts to make the winding machinery per sc as complete ag 
possible, and the enginemen as attentive as may be desired, me- 
chanical and mining engineers will not fail to give constant 
thought to the best means of fencing machinery and enginemen 
with all appliances that protracted experiments may demonstrate 
are really valuable; 






































A conTrRACt has been let for the construction of 118 miles of 
the Atlantic and Erie Railway, ultimately intending to conncct the 
Baltimore and Ohio Railway with the lake at Toledo. The section 
to be built first extends through Perry, Licking, Morrow, and part 
of Crawford counties, leaving the remaining portion towards 
Toledo unprovided for as yet. The line contracted to be built 
nasses through the ‘Great Vein” coal basin, a few miles east of 
Etraitsville, and will taus, when completed to Toledo, give that 
city ne pemeepenee with the coal-fields of which so much hag 
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RAILWAY MATTERS. 


Ir is now ascertained that the total number of persons injured 
*by the late railway accident near Cupar is forty-two. 

TuE North-Eastern Railway Company are making good progress 
with their Team Valley Extension, the Pelaw and Jarrow line, an 
the Gilling and Helmsley branch. The opening of the York and 
Doncaster line will, however, be delayed, in consequence of the 
non-completion, at the specified time, of a bridge at Naburn, which 
is being constructed under a separate contract. 

WE have before us the seventh edition of the pamphlet issued by 
Mr. Raphael Brandon, to prove that fares for any distance of 
1st class, 1s., 2nd class, 6d., and third class, 3d., or for distances 
under ten miles, of 4d., 2d., and 1d. respectively, would be re- 
munerative to the shareholders, beneficial to the public, and pro- 
fitable to the State, and issued under the auspices of the National 
Railway Association, which seems to be engaged in a lecturing 
«campaign in promotion of the scheme. 

A NEw patent, says the Chicago Railway Review, is announced 
for the manufacture of steel rails direct from the pig. The iron is melted 
in a cupola, run intoa reverberatory furnace, where it is carbonised, 
then run into ingots, allowed to set, reheated, run through the 
rollers, and made into rails, which, it is said, can be sold profitably 
at 45 dols. per ton. The attention of inventive genius is undoubt- 
edly attracted in this direction just now, anc the signs point to 
valuable discoveries tending to cheapen the production of iron and 
stcel in all its forms. 

At the Manchester Assizes on Tuesday Mr. J. Hargreaves, a 
commercial traveller, obtained £1275 damages against the Lanca- 
shire and Yorkshire Railway Company for injuries sustained by an 
accident at Brighouse. The plaintiff's medical witnesses con- 
sidered that he was suffering from spinal disease, and that his 
restoration to perfect health was out of the question. Two 
surgeons for the railway company considered that he might be able 
to resume his duties in a year or two. His income for the two 
years preceding the accident had been at the rate of £560 a year. 

Next Tuesday the half yearly meeting of the North-Eastern 
Railway Company will be held at York. The report to be presen- 
ted states that the results of the working of the railway have been 
most satisfactory. In every department an increase in the revenue 
bas taken place. The greater part of the excess is due to the in- 
creased activity which bas prevailed in the coal and iron trades of 








NOTES AND MEMORANDA. 


THE Registrar-General places the area of London at 77,997 
acres, which exceeds the area of Philadelphia by less than 2000 
acres. Paris has only 7802 acres, Vienna 3728 acres, and Berlin 
6253 acres. Birmingham is in excess of the acreage of Paris, 
having 7831 acres. birmingham must be healthy, for its rate of 
mortality is 16 per 1000, the lowest of any city; the highest is 
Leeds, 24 in 1000. 


Proressor Mour recommends the use of formic acid in the 
analysis of minerals, To the aqueous solution after the resolution 
of the mineral is to be added formic acid, and the whole must be 
evaporated to dryness. The silicic acid will remaia undissolved, 
and by heating the residue in a platinum crucible the formciates 


| will be decomposed into carbonates, and can then be determined 


in the usual manner. 


Ir is stated on the authority of the late James Y. Simpson, that 
there is a single manufactory of chloroform in Edinburgh, which 
makes as many as 8000 «doses a day, or between two millions and 
three millions of doses every year—evidence to what an extent the 
practice is now carried of wrapping men, women, and children in 


| a painless sleep during some of the most trying moments and hours 


of human existence. . 
THE chief sources of wolfram are Chili, Connecticut, Cornwall, 
Siberia, France, and the Erzgsberg district. One of the richest 
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| mines is that of Zinnwald, in the last-named place. There tung- 


sten is found in combination with iron and manganese in consider- 
able quantities ; it is also found as tungstate of lead. The first 
of these minerals is distinguished by its freedom from sulphur 
and arsenic. Cosmos says that the best mines are in the posses- 
sion of the Zwitterfeld Company at Zinnwald. 


Tue report of the United States Department of Agriculture 
comes to the startling conclusion that such is the wholesale destruc- 


| tion of the American forests, that unless immediate measures are 


the district, and it is satisfactory to observe that, notwithstanding | 


the reduction in fares, which came into operation on the Ist January 
last, the receipts from passenger traffic also show an increase. In 
the aggregate the receipts have exceeded the amount for the cor- 
responding period of last year by £225,568. The working expenses 
have been greater than those of the half year ending June 30, 1869, 
by £65,552, leaving an increase in the net revenue of £160,016. 
The engineer-in-chief has given the usual certificates respecting 
the maintenance of permanent way and rolling stock. 

Tue returns of the quantity of coal carried by railway into 
London for July is large considering the excessive heat of the 
weather, the total quantity from all districts being 239,965 tons, 
the increase during the year being 297 











97 tons over the first seven 
months of 1869. For about the third time since the Midland Rail- 
way has run on its own line to St. Pancras it stands at the head of 
the list, being credited with 63,885 tons ; the London and North- 
Western, 54,267 tons; the Great Northern, 52,788 tons; 
the Great Eastern, 32,909 tons; and the Great Western, 
32,051 tons. The largest quantity has been carried from the 
i al-fields; there having been sent from Clay 
,413 tons. There hes been a marked falling off in 
the qua sent from Yorkshire, more particularly in Silkstone, 
of which the Great Northern only carried 7277 tons. T age 
monthly tonnage conveyed by railway during the present year was 
233,341 tons. 

Tue Midland Company’s report states that the Sheflield and 
Chesterfield Kailway was opened to the public on the lst of Feb- 
ruary, and the goods station at Manchester on the 2nd of May. 
In connection with the opening of the Manchester goods station, 
sidings and warehouse accommodation had been provided to facili- 
tate the shipment of goods at the Victoria Docks in London, and 
the goods traffic had been running to the docks since the Ist of 
June. These important works are justifying the expectations 
which led to their construction, and will prove most valuable 
feeders to the general trafiic of the company. The external 
works at the St. Pancras Hotel, fronting the Euston-road, and to 
the east of the departure gateway tower, are nearly completed ; 
but the internal decorations and fittings will not be finished m 
time to permit of the hotel being opened to the public until the 
summer of next year. The gateway tower will cost £28,000, and 
the directors are of opinion that the rest of the building may be 
dispensed with for the present. The tower will shelter the ap- 
proach to the booking-otlices, now greatly exposed, wiil add largely 
to the hotel accommodation, and much improve the architectural 
appearance of the structure. 

THE report of the London and Blackwall directors states that the 
bill in Parliament, promoted by this company conjointly with the 
Great Eastern Railway Company, in regard to the Millwall Exten- 
sion Railway, has received the royal assent, the consequences of 
which will be the abandonment of all the lines authorised by the 
Act of 1865, excepting railway No. 4, which will have to be com- 
pleted by July in next year. It will extend from the main line of 
the Blackwall Railway at Poplar to the river Thames, opposite 
Greenwich, passing through the properties of the East and West 
India Docks and the Millwall Canal Companies. By the arrange- 
ment with those companies they are to construct the line through 
their respective properties, and have, in fact, nearly done so, leaving 
the portion of the line between the boundary of the Millwall Canal 
Company’s property and the River Thames and junction of the Ex- 
tension Railway with the main line at Popijar to be made by.the 
Blackwall Railway Company. Additional capital of £50,000 will 
be required for the purchase of land and the construction of the 
works to be executed by the company, and it is proposed to raise 
the money by the creation of ordinary stock to that amount, upon 
which the Great Eastern Railway Company would have to pay a 
rental of 44 per cent. per annum, under the provisions of the lease 
of the undertaking to that company. 

THE Bristoland Exeter company report that their mileage at the 
close of the half-year has increased to 151} miles open, the re- 
maining portion (eight miles, between Cheddar and Wells) of the 
Cheddar Valley branch having been opened for passenger traffic on 
the5thof Aprillast. The directors believe the time has arrived when 
it has become necessary to consider the expediency of applying to 
Parliament for power to increase the authorised capital of the 
company. But a small margin of available capital remains, and it 
is inadequate to meet the present éstimated requirements. No 
new extensions or branch lines or similar works are in contempla- 
tion ; but more capital will shortly be required to meet the defi- 
ciency here alluded to, and to provide also for the increasing traffic 
and general busi of the pany, the enlargement and adap- 
tion of premises to meet the growing demands of the traffic, new 
sidings and sheds from time to time, additional plant and machinery 
and similar purposes. In addition to the requirements for the 
main line and existing branches, provision must also be made for 
working the Devon and Somerset line, which it is now announced 

will be completed throughout im the course of next year, and for 
which, as well as for the Cheddar Valley line when its junctions 
with the other lines at Wells are completed, additional rolling 
stock and accommodation will be nécessary. An estimate is in 
emer | of the requirements fur these purposes, and will be 

rought before the shareholders with a view to an application to Par- 
liament, which ought not to. be postponed beyond the next session. 
‘The engineer's report shows that the Cheddar Valley line, and the 
new lines and works at ‘Bridgwater, to connect the existing lines 
with the docks, are approaching completion—the last of the new 
works of this kind the company have in hand, 
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taken to supply their places by new plantations there will be an 
actual famine for wood in the country within thirty years. It is 
estimated that from 1850 to 1860 fifty million acres of new land 
were bought under cultivation, two-fifths of which were timber 
land, and that in the present decade no less thana hundred millions 
will be so reclaimed. If the present demand continues, in twenty 
years the increased population will need 200,000,000 dols. worth of 
sawed lumber annually. Noaccountis taken in this loss of a great 
source of material wealth, of the injury to life, industry, and com- 
merce from the change of climatic influences resulting from the 
destruction of the forests. 






THE gross number of miners in the whole of Europe amounts to 
1,275,000 ; of which there are in Great Britain 365,000; France, 
206,500; Prussia, 184,800; Austria, 125,900; Belgium, 111,500; 
Russia, 80,000 ; Spain, 75,600 ; Italy, 36,000; Sweden and Norway, 
29,000; Saxony, 23,300; Bavaria, 11,200; Switzerland, 5100 
Portugal, 4200 ; Wurtemburg, 2200; Baden, 2100: Greece, 800; 
Netherlands, 800 ; and Denmark, 300. Reckoning the relatives of 








| the miners and the furnace-men, the population which derives its 


living from mining amounts to 2,955,0UU persons ; of these there 
> oO 


; are distributed in Great Britain 900,000 persons ; France, 503,000; 





| Prussia, 523,000; Austria, 260,000, Belgium, 218,000; Russia, 


180,600 ; Spain, 167,000; Italy, 75,000; Sweden and Norway, 
75,000; Saxony, 56,000; Bavaria, 24,000; Portugal, 9000; 


| Switzerland, 10,000; and the rest of Europe, 30,000jpersons. The 


mining population of Europe, therefore, forms one per cent. of the 
whole. 


WE learn from Nature that M. Diamilla-Muller calls upon all 
directors of magnetical observatories to observe the declination and 
inclination every ten minutes from midnight 29th of August (Paris 
time), tothe next midnight, and send the results to him at the bureaux 
of the Association Scientifique de France. He adds, ‘‘ On croyait 
généralement que le soleil agissait indirectement i 
changements de température qu'il produit 4 la surface de la terre. 
J’avals deja presente lhypothése, basée sur les observations 
d’Arago, tendant a établir que l’action directe du soleil sur le 
magneétisme est absolument semblable al’action d’un aimant sur 
le ter. Cette théorie est confirmée par les observations faites 
dans les colonies anglaises, oi l'on remarque l’opposition de signe 
que le changement de déclinaison du soleil imprime aux courbes 
qui représentent la variation magnétique dans les pays tropicaux. 
ll est nécessaire de constater, par une observation directe, que 
cette loi d’opposition, en rapport avec la déclinaison solaire, 
s’exerce dans toutes les régions du globe.” 
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A CONSIDERABLE increase is shown in the exports of co#df from 
the United Kingdom this year. In May the clearances reached 
1,090,031 tons, as compared with 796,250 tons in May, 1869, and 
937,802 tons in May, 1568. In these totals the exports to France 
figured for 193,312 tons, 160,475 tons, and 166,437 tons respec- 
tively. ‘he coal exported in the five months ending May 31 this 
year amounted to 5,529,754 tons, as compared with 4 ,471 tons 
in the corresponding period of 1869, and 5,202,886 tons in the first 
five months of i868. The exports to France in the five months of 
this year were 1,203,272 tons, against 993,710 tons in 1869, and 
964,502 tons in 1868, There has been an increase this year in the 
exports to the United States, France, Russia, Sweden, Prussia, 
Holland, Italy, and Brazil; and a decrease to Denmark and 
British India. The value of the coal exported in May was 
£514,350, as compared with £374,261 in May, 1869, and £4: 
in May, 1868; and in the five months ending May 31 this year 

22,616,420, against £2,297,511 in the corresponding period of 1369, 
and £2,585,946 in 185s. 

WE learn from the last report of the Geological Survey of Italy 
(R. Comitato Geologico) that that body will publish a geological 
map of Italy on the scale of 1 to 600,000 during the course of next 
year. The map is that which was compiled by Professor I. Cocchi 
in 1867, and sent to the Universal Exhibition in Paris. It was a 
hand-coloured map, the Ordnance map of Upper and Central Italy 
in six sheets being used as a basis. In compiling this map Pro- 
fessor Cocchi made use of all the published and unpublished 
materials that he could find. The most southern provinces of the 
peninsula and Sicily were not, however, represented, for although 
notes and papers on their geology were not wanting, that part of 
the kingdom had not been mapped geologically. The new map 
will be divided into four sheets, and new plates will be engravec 
copying the topography of the Ordance map, and introducing such 
modifications and improvements as may be deemed necessary for 
the new object to which the mapis tobeapplied. The colouring will 
be done by chromolithography. Accompanying the map there will 
bea short descriptive memoirand two geological sections, one along 
the length and the other across the breadth of the country. 

A MEANS has been found of greatly increasing the value of mica 
by converting it into a colouring material. The Journal fur 
Brakt, Chemie says the mica is reduced to small pieces in a stamp- 
ing mill, digested with chlorhydric acid, cleansed by washing, and 
sorted by sieves into sizes. The mica scales so prepared have a 
beautiful vitreous lustre, a silvery appearance, and bear in com- 
merce the mame of brocade crys’ colours, or mica bronzes. 
The advantage of these brocades over the common metallic ones 
are; (1) they contain no unwholesome substance; (2) they 
possess a metallic lustre like the metallic brocades, and muc 
surpass them in splendour; (3) brown, biue, black, green, and red 
colours of rare brilliancy can be obtained, which is not the case with 
the metallic brocades ; (4) they are not dimmed by sulphur 
vapours, The analyses by Drs, Cech and Schneider show that the 
colouring matters of the rose-brocade is cochineal ; that of carmine 
is fuchsine ; bright fuchsivne and Havana brown ; violet, 
Hoffmann’s violet ; bright blue, Berlin blue ; dark blue, probably 
impure aniline blue or Girard’s violet ; light and dark green, a 
mixture of aniline blue and curcuma ; gold, curcuma ; silver, the 
mica alone, &, 
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MISCELLANEA. 


_SoME petroleum springs are said to have been discovered in 
France, near the Forest of Haguenau. 

THERE is no truth in the report that Government are anxious to 
repurchase part of Deptford Dockyard. 

THE Turkish Government has, it is said, ordered a number of 
mitrailleurs. They are to be made in the United States. 

THe Workmen’s International Exhibition at the Agricultural 
Hall was visited last week by 43,958 persons, exclusive of season 
ticket-holders. 

M. Sanson is engaged in studying the development of bone, 
with a view to ascertaining what relation subsists between the 
mode of development and ultimate density of a bone. 

THE first number of a new art journal will appear on the Ist of 
September. It is called the School of Design, wud : 5 its con- 
tributors are numbered Sir Digby Wyatt aad Mr. Re " 

THE practical examination of workmen and for the 
Whitworth scholarships has been fixed by Sir Joseph Whitworth 
to be held at his works at Manchester, on the Suth of August and 
the Ist of September next. 

THE Ma quis of Lansdowne states that the estimate for the New 
Law Courts is £750,000, and that there is no reason to suppose 
that it will be exceeded. The £20,000 voted for clearing the site 
is on account of this sum. 

Tue drainage question has excited a good deal of attention and 
discussion at Middlesbrough of late. Rival schemes have been 
proposed for the solution of the problem. Mr. Morgan, C.E., will 
shortly decide which is the best. 

Tue Locks and other works for damming up the Severn between 
Gloucester and Tewkesbury are making rapid progress. The 
Salmon Fisheries Act requires that the new weirs at Gloucester 
shall be provided with a salmon pass, which is to be constructed. 
es of the Board 
pbuilding yards on the Clyde, 
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with the view of ascertaining whet! 
a compromising character in connection with the continental 
war. 





THE skeleton or frame of anew covered market at Preston, 
consisting of massive cast iron pillars, wrought iron principals, 
l gi y with a great crash. Four men 


scident occurred, and one was 





ana girders, fell down on Saturd 
were the roof wh l 
severely hurt. 

Ir it said that the Dutch colonial minister 
actually granted since November, 1869, four c 
graphic lines to Ja The first three concessions have, however, 

n withdrawn in favour of a final » granted to the British 
Australian Telegraph Company. 

THE erection of the New Law Courts is at once to be 
commence The Royal Commission signed the report 
approving of the plans for the buildir the ground will be 
cleared insmediat ely ; and, probably, in about three weeks prepara- 
tions will be made for laying the foundation. 
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at the Hague has 
essions of tele- 




















Tue failure is announced of Messrs. George Kynoch and Co., 
ammunition makers of birmingham, for the sum of £60,000. The 
cause alleged is losses oncontracts. Messrs. Kynoch were largely 
engaged on orders for Russia, and their principal assets are said to 
be in that country. A meeting of their creditors is called for the 
24th inst. 

TEMPLE Bar, th: 
source of accidents, is at once to be removed. 
there much widened, and Mr. Street purposes : 
enough for all purposes, serving 
Temple, and with architectural beauty enough really 
ornament the site. 

AN exhibition is about to be opened in Tromso, the capital of 
finmark. The exhibition will contain the 

in the several fi »se of iculture, an 
mechan ad domestic industry er with objects and pro- 
ducts illustrative of the mode of life and state of civilisation of the 
inhabitants of those regions. 

THE workmen in the hydraulic plate-bendi: 
Chatham Dockyard have commenced worki 
pare the massive l4in. and other armour-} N 
and other ironclad ships under construction, in the completion of 
which every exertion is being used by the workmenconnected with 
the master shipwright's department. 

THE City Press states that the Markets Improvement Committee 
of the Corporation have reported favourably upon their architect's 
re for the erection of a poultry market in connection with the 





t venerable obstacle to traffic, and fruitful 
Fleet-street is to be 
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rroducts and appli- 
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New Meat Market in Smithtield. The estimated cost of the 
building is about £100,000, and it is calculated that the returns 
will amount to about £15,500 per annum. 


THE Bristol and South Wales Railway W 








agon Company 


| (Limited) have declared a dividend at the rate of 10 per cent. per 


annum. £1549 has been carried to the depreciation fund, b 
at the rate of 5 per cent. on the cost of wagons let on his 
£500 to the contingent fund, leaving a 5 





ance of £545 to 








carried forward. he rolling stock now belonging to the c 
pany consists of 6526 wagons and carriages, being an increase of 
3¥5 during ti lf year, after deducting 415 sold and redeemed. 


n th 





Two new iron gun vessels of a powerful description, fr 


| designs of the late Constructor of the Navy, are to be immediately 





commen at Chatham Dockyard, both vessels being built of 
light d it, with | hip sections, to enable them to 
operate in rivers and harbours. The names of the two guu vessels 
are the Scourge and Snake, and no possible time is to be lost in 
building each vessel. Workmen have already commenced laying 
down the for the new gun vessels, which are to be built 
on the slip adjoining that on which the large iron-clad frigate 
Raleigh is about to be commenced. 

T the half-yearly meeting of the Great Eastern Railway Com- 
pany on Friday the report was adopted. The Marquis of Salis- 
bury, who presided, said that the directors had carried over the 
balance of £13,000, instead of dividing it, considering that under 
the grave cireumstances of the moment it was not wise to run the 
margin too close, but that they should place the company in a 
financially sound position. He saw no ground for the depreciation 
of their property, or for the idea which seemed to have gone 
abroad as to its prosperity. They were progressing steadily but 
slowly, and they had every reason to look forward to the ultimate 
recovery of an undertaking which, however unfortunate in the 
past, contained within itself elements of a sound and substantial 
character. 

THE inquiry into the flooding of the New pit, the propeaty of 
the Messrs. Protheroe, at Penzance, was completed before Mr, 
W. H. Brewer, the coroner, on Tuesday. It appears that the 
accident arose purely out of a want of knowledge of the where- 
abouts of old workings. One of the three colliers who were 
engaged in driving the heading deposed to having set fire to the 
shot, and immediately after it exploded a flood of water rushed 
upon them. They had previously no knowledge whatever of their 
proximity tothe water. The three endeavoured to make theirescape, 
but one (Thomas Rosser Jones) was drowned. Mr. Lionel Brough, 
her Majesty's Inspector of Mines, who had examined the pit sub- 
sequently to the acexient, said he believed that all the persons 
connected with the colliery considered themselves free from an 
accident of the kind. But it turned out that about three acres of 
coal had been abstracted from the place about forty-two years ago, 
and there were no maps of the old workings, He did not attach 
blame to anybody. The rib or Png between the old workings 
and the new heading was so thin that if it had not given way 
by the concussion it would shortly have done so by the mere 
pressure of the water, and a greater loss of life might bave 
occurred. A verdict of accidental death was returned. 
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PATENT DOUBLE FURKOW PLOUGH. 


RANSOMES, SIMS, AND HEAD, IPSWICH. 


SHOWN AT OXFORD BY MESSRS. 





WE have received some inquiries as to the construction of the 





i I J senting the implement out of work. What we have already 
double plough, illustrated in our impression for July 29th, to | said concerning it, taken with the present engraving, will render 
satisfy which we now add the accompanying engraving repre- ! its construction clear. 

















PROPOSED TUNNEL UNDER THE BOSPHORUS. 


MR. J. HADDAN, ENGINEER. 


TRANSVERSE SECTION OF THE GOLDEN HORN 
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THE enormous traflic from the Stamboul to the Galata and Pera 
side of the Bosphorus, a continuous stream from morning to night, 
interrupted only by the vexations and delays caused by repeated 
openings and shuttings of the bridges of boats which constitute 
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the connecting link of the two shores, must be considered as a 

sure indication of the utility and necessity of an uninterrupted 

communication between the two banks. a 
A tramway company of ample means has lately started with 
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various lines, both constructed and constructing on either side of 
the Bosphorus; but little real profit can be expected to be made 
till the lines on either side are connected together. 

The existing bridges of boats are barely large enough for passen- 
gers, so that permission cannot be obtained by the company to lay 
down their rails thereon, besides which the constant interruptions 
would be highly prejudicial. e enormous depth of the water, 
the precipitous banks, and the well known twenty or thirty feet of 
mud which forms the bottom, quite forbid the idea of tunnelling 
in the ordinary way, it being impossible to get down low enough, 
even with the stiffest gradients. One of the chief engineers of the 
Turkish Government (Mr. Haddan) has therefore suggested a very 
simple yet effective mode of overcoming these difficulties. 

e proposes to suspend or float a tunnel, at about 35ft. below 
the surface of the water, allowing uninterrupted to vessels 
of the largest tonnage. There is no tide in the Golden Horn. 
The tunnel would consist of a wrought iron tube, about 10ft. in 
diameter, and 1200ft. long; the tube to be cellular, and each cell 
perfectly independent, or the tube may be lined with wood (see 
cross section). The gradient at either end would be one in fifty. 

The tube will weigh about 600 tons ; maximum weight of any 
train 400 tons ; concrete and lining, to overcome the buoyancy 
of the tube, 1700 tons ; water displacement, 2700 tons. 

It will be readily seen that when the tunnel is unused there 
will be a buoyancy or upward strain of 400 tons, which is to be 
neutralised by the holding-down chains shown in the drawing, 
which will act precisely like inverted piers or supports. When a 
train traverses the tunnel, if of less weight than 400 tons, it is 
evident that no deflection can take place ; and on the train leaving 
the tunnel the chains prevent the reaction or upward deflection 
which would without their holding down power naturally ensue. 
In the drawing the tunnel is represented as held down at only 
three points, but any number may be used. It is proposed to name 
the tunnel ‘‘ Daoud,” after the present talented Minister of Public 
Works, Daoud Pacha, 





THE BELcian [Ron TRADE.— (From our Correspondent.)—The Bel- 
gian iron trade has not suffered much at present from the war, upon 
the whole. There is, however, a lack of new orders for rails, and 
the Minister for Public Works has been a to to let con- 
tracts for the rails which will be required for the Belgian state 
railways in 1871. The minister has his readiness to do 








the intention of transporting both passengers and goods on their 


r 
this to the extent of 15,000 tons, but the affair is not yet quite 
settled, 


VISIT OF ENGLISH ENGINEERS TO BELGIUM 
AND ITS COAL AND IRON DISTRICTS. 
(From our Special Correspondent), 

I HAVE sent you this week, as promised in my last 7 a sketch 
of a safety catch, and also plan of the ironworks of M. Riche and 
Co. The safety catch was being attached to one of the three 
decked cages—in fact, the one of which you gave an illustration in 
a late issue—in use at the Saire Madam Colliery. For a 
safety catch to be effective it must be strong, instantaneous in its 
action, and simply constructed so as not to be acted upon by damp 
or dust. Those I have seen in use in England (and I think I have 
seen all) seem to be deficient in one or other of the above require- 
ments ; but the one illustrated combines them all. The action is 
very simple, the de per is kept in tension by the chain attached, 
which is tightened when the cage is lifted, keeping the clutches 
clear of the conductors, so that the cage can work up and down. 
In case of the rope breaking the chain is rel d, an quently 
the spring flies back, sending the clutches into the conductors, and 
holding the cage till the rope can again be connected. The spring 
is very strong, similar to those used for carriages; so that if con- 
structed of good material it is sure to be always effective when 
needed, and also instantaneous in its action, which is an indispen- 
sable requirement ; for should a cage on being loosed get the least 
headway nothing would stop it. 
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The ironworks, it will be seen, are very well laid out; the 
puddling and heating furnaces are all placed at one side close to 
the extremity of the works, so that they are open to the air, making 
it cool for the men, They are in a straight line—not huddled 
round the machinery, as is so often the case in England, making 
the place unbearably hot, both for furnace and mill men, and 
causing the puddlers to cross one another’s standing places with 
the balls, to their general inconvenience. It is a work of comfort 
here, comparatively speaking, to get the balls and heats to the 
squeezers and rolls, There is plenty of room at the backs of the 
— for the straightening, shearing, and laying out of the iron to 
coo! 
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A few of our party visited a manufactory for making patent fuel, a 
manufacture carried on to a great extent round Charleroi. In the 
works visited there were twelve machines driven by steam power ; 
each machine consists of a large perpendicular cylinder, having 
inside it revolving arms ; into these the slack is put, having been 
prior to this well ground, and mixed with a certain proportion of 
pitch. A steam jet is injected into the cylinder, which causes the 
pitch to soften, and combine with the slack, forming a pasty 
mass. This is let out at the bottom of the cylinder into a revolving 
horizontal wheel containing ten moulds, each of which is filled ; it 
then passes under a powerful press, which compresses it into a com- 
pact hard form, rather larger than a brick, and weighing about six 
pounds. The bricks after being compressed fall out, are placed on 
an endless band, and carried out of the building, when they are 
taken off by a man, and stacked to dry. They are used principally 
on board steamboats, and in locomotives, and make a first- 
class substitute for coal. A great quantity of the pitch used is 
sent from England. 

On Friday morning our party drove, with M. Bucloux, Govern- 
ment inspector, as a guide, along the banks of the Meuse, to the 
works of Sir John Cockerill. Tiese works were all the more in- 
teresting to us as their founder was an Englishman, and also as 
they are the largest of their kind in Belgium; I do not think I 
should be over-stepping the mark were I to say in the world. If 
they are not the largest, they are undoubtedly the best and most 
complete ; for although principally devoted to the construetion of 
steam engines, machines, ships, and bridges, almost the entire of 
the material used is raised or produced on the estate. Arrived at 
the works, we were met by M. Pastor, one of the partners, and also 
a manager, who kindly conducted us over every department, and 
fully explained the processes; he was quite conversant with the 
English " e works are situated in what were formerly 
the summer gardens of the old Bishops of Liege, the front part and 
offices having been the Palace. The Meuse, which flows in front of 
the works, is crossed by means of a re suspension bridge, 
of 315ft. span, made at the works. John Cockerill, the founder, 
came from England in 1817, and set up in a small machine shop on 
the site of the present works. Their now existin; papas may 
be judged from the following interesting particulars furnished 
our guide; I have not taken the trouble to reduce the Fren 
weights, measures, and moneys into English, as our engineers, are 
now-a-days quite as conversant with them as they are with their 
own. The actual works cover a space of 90 hectares, one-eighth 
of which is entirely taken up by buildings. This space is divided 
in the following manner: Seventy-two hectares are occupied by 
he Seraing establishment, five and a-half hectares by that of Ant- 
werp, one and a-half by that of St. Petersburg, and eleven hectares 
by the mines ; but independently of all this, they hold from the 
Government 195 hectares for getting coal, and 3500 hectares for 

etting minerals. The total number of pemeee engaged numbers 
Foor. who receive annually as salaries 6,660,000f. ; 111 of the above 
number constitute the office staff of clerks, &c. The motive force 
employed is obtained from 156 steam engines, of the collective 
horse power nominal 2843, The quantity of fuel consumed 
mnie, amounts to 220,000,000 kilos. The total value of one 
year’s productions equals about 25,000,000f. 

In the collieries there are emp’ 2175 persons, and steam 
engines of 628 total horse-power. ere are four separate F mone 
having eight pits for raising the coal, ventilation, and the descent 
and ascent of the workpeopl by means of the *‘ Fabrkunst,” orman 

minute to describe this by ingenious 
is hardly known vg wd e — 
mines. It consists of two series of stages or landings w 
from the crank of an engine, one ascending and the other descend- 
ing. ge ae Sete tae is token ef Ono tek 
in @ square, continuing top to bottom of the pit ; fixed 
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to these at intervals of about 8ft. or 9ft. are small timber platforms. 
«As the engines work, the man about to descend steps on the first 
latform, which is lowered the extent of the stroke, where it comes 
vel to the platform on the other set of rods, which has in the 
meantime ascended ; he steps on this platform, which in its turn 
descends, and soon from one to the other till he reaches the 
bottom. By means of this apparatus a large pit can be emptied 
of its occupants in cases of ps in a very short space of time, 
compared with their being raised in the The quantity of 
coal raised yearly in the before-mentioned collieries is 260,000,000 
kilos. There are 195 operatives engaged converting coal into coke. 
and steam engines of 87-horse power ; five groups of furnaces of 
two classes, and similar to those of which you have published a 
sketch are used for manufacturing the coke. They have in 
use six stamps, or crushers, for pulverising the coal, which is 
washed in two machines worked by a steam engine ; it is thendried 
in ovens by means of steam, the ovens are eight in number. 
ee kilos = om are —_> =o way = : 

n the mines ve employ persons, an: engines 
of 224-horse mocha There are thirty places for working in the 
poe of Liége, Namur, and Luxembourg, where 146,000,000 

ilos. of iron ore, &c., are produced yearly. At the blast furnaces, 
of which there are five, 288 operatives are employed, and steam 
engines of 548-horse power. The blast is supplied by two large 
blast engines coupled together. They work horizontally ; but this 
a is not generally favoured now, as the pistons are apt to 
wear the steam cylinders and blowing tubs oval, although there 
may be back slides. This firm have made upwards of sixty large 
blast engines of one class, namely vertical ; and these are far pre- 
ferable, as the steam bears the weight of the piston, and whatever 
wear there may be will be equal on the whole circumference of the 
linders. The five blast furnaces are fitted up with appparatus for 

e utilisation of the waste which are employed to heat the 
boilers and hot-air ovens. e annual production of iron, mould- 
ing and refined, is 50,000,000 kilos. rsons are employed in 
the mills and forges, and steam engines of 532-horse power. There 
are sixty-eight reverberatory furnaces, thirteen rolling mills, and 
five hammers. These produce, of plates and sheets, merchant iron, 
yh pony iron for constructions, 10,000,000 kilos. ; of rails, 
25,000,000 kilos. ; total, 35,000,000 kilos. 

In the foundries there are 256 operatives employed, and engines 
of 32-horse power. The two buildings used as foundries are very 
large and commodious, having several good substantial steam 
cranes for lifting the heavy weights. The iron is melted in eight 
cupolas ; there are 800,000 kilos. weight of moulding boxes. The 
core making and owes is carried on in two se te shops. The 
weight of castings ie yearly amounts to 5,000,000 Klos. 191 
workmen are — in making steel, and steam engines of 520- 
horse power. There are two large Bessemer converters and five 
ordinary furnaces, twenty-four casting furnaces, fifteen reverbera- 
toy furnaces, seven hammers of from 4 ton to 15 tons, one rolling 

ill of very large dimensions, and two rolling mills for railway 
tires, fitted with hydraulic apparatus. They turn out annuall 
from this steelworks 7,500, kilos. of wrought and cast stee! 
steel rails, tires in steel and iron, and castings in steel for ma- 
chinery. 

In the engine and machine shops there are 1184 men and 
boys en and engines of 224-horse power. These shops of 
course include the usual iron forges, and contain twenty-three re- 
verberatory furnaces, thirteen steam hammers, 230 lathes, eighteen 
slotting machines, eighty-four planing machines, ninety drilling 
machines, five machines for forging nuts and bolts, and three 
hydraulic presses. The weight of steam engines and machines 
constructed yearly amounts to 7,000,000 kilos. : 573 operatives 
are engaged in the bridge and boiler-yards. The steam engines 
are of 42-horse power, and work eighteen drilling machines, thirty- 
five punching machines, seven sets of rollers for bending plates, 
and twenty shearing machines, planing hines, chamfering 
machines, multiple-drilling machines, and riveting machines. They 
construct yearly steam boilers, iron bridges, and sundry other 
structures of 4,000,000 kilos. in weight. 

In the Antwerp yard 319 persons are employed. It contains one 
steam engine of 8-horse power, special docks for marine con- 
structions, shipbuilding sheds of glass, rafts, and boats, machines 
for masting, and stocks and launching cradles, both for sea ships 
and river boats. The naval constructions made amount in one 
= to 2,000,000 kilos. From 75 to 800 are employed in the St. 

etersburg yard, and it is similarly equipped in every respect to 
= of Antwerp. The annual production amounts to 1,500,000 

08. 

There have been constructed at the Seraing Works 1687 steam 
engines of from 4-horse power to 600-horse power for industrial 
applications, 675 locomotives of all powers and systems, and 
11,650 machines, forming complete works and parts of works for 
raising and reducing coal and minerals, the manipulation of 
metals for construction, sugar factories, the making of ice, paper 
making, weaving, bridges, suspension-bridges, &c. The yards of Ant- 
werp and St, Petersburg have furnished for navigation 174sea ships, 
river boats, yachts, mail boats, tug boats, pilot boats, floating lights, 
dredgers, transports for merchandise, packets, floating docks for 
plated frigates of the first rank, and armour-plated monitors 
As an instance of the expedition with which work can be turned 
out, it is stated that the two armour-plated monitors, with 
towers, propellers, and machines for towers, ventilators, gun- 
carriages, centrifugal pumps, and accessories, furnished to Russia 
in 1864, were ordered the 18th of June, 1863. They were sent for 
furnishing to St. ——— finished October, 1863, and were 
booked to the imperial authorities, fully equipped and armed 
after trial, the 13th of June, 1864, so that they were started and 
made ready for service in less than a year. The works of Sir 
John Cockerill can ish annually, if occasion should need, 
fifty locomotives, or more, of the first class, seventy marine 
engines of from four to 1000-horse power, 1500 groups of me- 
chanical constructions, 3,000,000 kilos. weight of bridges and the 
like structures, fourteen ships and boats, taking in all 5000 tons 
of material, and also coal, coke, minerals, castings, wrought iron 
rails, and steel, in the quantities mentioned before. 

— will not allow of my noticing all the commendable things 
at these works, but I may just mention one or two. In the first 
place everything to which machinery conld be applied was done by 
machinery. The engines were in almost every instance direct. 
acting, there no ing wheels where they could possibly be 
done without. ey have a first-class rail mill, three rolls high, 
so that the rails are rolled each way, backwards and forwards. Thi 
mill had a large engine entirely to itself. I noticed a very simple 
and excellent way they had for oiling the slides of the horizontal 
engines. A piece of leather is fastened to the slide block in such 
a way that it drags on the slide bar ; at the end of the stroke of 
the engine the leather drops into aslotorsmall cupat the ex i 
of the bar, in which there is oil; on the return stroke the slide bl 
takes with it the leather, which is dripping with oil, and this it 
distributes on the bar, ese pieces of leather are placed on 
both sides of the slide block. in these works is sys- 
tematic and orderly, every department is kept distinctly separate, 
you cannot ¥ from one to the other without passing pew: 3 large 
gates, which are always kept locked, only being opened by a porter 
when necessary. 








DEATH OF SIR JOHN THWAITES.—We regret to ha announ: 
the death of Sir John Thwaites, the chairman of the 1 Me litan 
Board of Works, which occurred on Monday morning, 8th 
inst., at about three o’clock, at his residence, Meaburn House, 
U days 


itan Com- 


missioners of Sewers. Sir John was a magistrate of the counties of 
Surrey and Middlesex, and « deputy-lieutenant of the latter 





SMALL ARMS AND ACCOUTREMENTS. 


atoms and subjecting each arm to the same tests as far as 
cable. 


A TRIAL of small arms and accoutrements has recently ’ The following programme of experiments was adopted, viz. :— 


been conducted by a board of officers at St. Louis. For the | 


following particulars, together with the report, we are in- 
debted to our contemporary, the New York Army and Navy 
Journal. 

The board met at St. Louis Arsenal, March 2, 1870, in pursuance 
of orders. Captain K. R. Breese, U.S. jee’ was ? ~ during 
all the experiments of the board until April 5, 1870. 

H. Potter was deputed to conduct the experiments and tests 
determined on by the board. These experiments were commenced 
March 11, and continued till their completion, May 23, 1870. 

The following is a list of the arms, accoutrements, and equip- 
ments received at the St. Louis Arsenal, under the provisions of 
General Orders No. 72, and examined by the board, viz. :— 

RIFLES. 

1 Remington rifle; cal. 50, No. 286, from © Y eld armoury. 

1 Springfield breech-loading rifle musket, cal. 50, mod. °68, from 
Springfield armoury. . 

2 Peabody (Wessely) rifles, cal. 42 (withdrawn). 

1 do do do do 


1 do (self-cocking) rifle, cal. 42. 

2 do (Spanish) do cal. 43. 

2 do (Roumanian) do cal. 45. 

2 do (Springfield) do cal. 50. 

1 Remington rifle, cal. 42, No. 2. 

1 do do cal. 44, No. 3, sword bayonet. 

1 do do cal. 50, No. 4. 

1 do do cal. 51, No. 5, triangular bayonet. 
1 do (Spanish) rifle, cal. 43. 

1 do erry do cal. 50. 

1 do modified) rifle, cal. 50. 

2 Roberts (Springfield) rifles, cal. 50, U.S. bayonets. 
1 do do do do No. 4, U.S. bayonets. 
1 Roberts (Jackson’s improvement), cal. 50. 

: do (Starrs’ do ), cal. 50, 


do _centre-lock rifle, cal. 50. 
1 Berdan’s rifles, cal. 42. 
1 Colt’s rifle, cal. 42, triangular bayonets. 
1 do do cal. 50, do 
1 Thieme (Baxter’s) cal. 50, U.S. bayonet. 
2 Triplett and Scott rifles, cal.—. 
18 musket, cal. 50, U.S. bayonet. 
1 Ward-Burton rifle, cal. 42, triangular bayonet. 
1 do do do cal. 45, sword bayonet. 
1 do do do _ cal. 50. 
1 Hubbell rifle, cal. 50. 
1 Martini-Henry rifle (long block) cal. 45. 
1 do do (short block) cal. 45. 
1 Morgenstern rifle, cal. 42. 
1 do do barrel, cal. 50. 
1 Conroy rifle, cal. 42. 
CARBINES. 
1 Remington carbine, cal. 44, No. 1. 
1 Roberts’ centre-lock carbine, cal. 50. 
1 Sharps’ carbine, cal. 50, 
1 Remington carbine, cal. 50, from Springfield armoury. 
1 Sharps’ carbine, cal. 50, do do do 
1 Spencer carbine, cal. 50 (Stabler attachment), Springfield 


armoury. 

1 Springfield carbine, cal. 50 (Stabler attachment), Springfield 

armoury. 
1 Conroy carbine, cal. 45, 
PISTOLS. 

1 Remington revolver, cal. 44, Springfield armoury. 

1 National Arms Company revolver cal.— 

1 Remington single pistol (modified), cal. 50, 

1 do _ single-barrelled pistol, cal. 50. 

4 do revolvers, cal. 44, Nos. 2, 3, 4, and 5 respectively. 

1 Smith and Wesson revolver, cal. 44. 

1 Whitney Arms Company revolver, stationary breech, cal. 44. 

1 Whitney Arms Company revolver, revolving breech, cal. 44. 

BaYoONETs. 

2 Remington rifles, cal. 50, with Colonel Anson Mill's bayonet 
attachment. 

1 contact rifle musket, mod. °61, cal. 58, with P. A. Oliver's 
bayonet attachment. - 

contact rifle musket, mod. °63, cal. 58, with trowel bayonet in 
stock; Captain De Witt C. Poole. 

25 trowel bayonets and scabbards ; Lieutenant E. Rice, U.S. 
Army. 

MISCELLANEOUS. 

Dr. Hay’s attachment to Springfield breech-loader rifle musket, 
cal. 50, mod. ’68. 

Dr. Hay’s attachment to Remington revolver, cal. 44. 

Dr. Calver’s automatic extractor for Colt’s revolver. 

Contract rifle musket, cal. 58, mod. 69, with hair trigger. 

Springfield breech-loader rifle musket, cal. 50, mod. 66, with 
firing-pin of proper length to explode but not pierce the primer. 

4 sets of tools for reloading Berdan cartridges, cal. 42, 45, and 
58 respectively. 

2 sets of tools for reloading Berdan cartridges, cal. 50. 

Cartridges from J. W. H. Gieseler, New York. 

ACCOUTREMENTS AND EQUIPMENTS. 

Baxter’s accoutrements ; Sherlock’s accoutrements ; Snyder's 
accoutrements; Seymour’s accoutrements; Penrose’s accoutre- 
ments ; Horstman’s accoutrements; cooking canteen: metallic 
tompion ; picket pin ; A. W. Lee’s knapsack; O. E. Wood's 
knapsacks (2); Lieutenant W. C. Manning’s knapsack : Colonel 
G. K. Mizner’s knapsack and saddle bags ; Captain J. Clifford’s 
knapsack and cartri belts ; General Hoffman’s bayonet scab- 

attachment ; William Cline’s baggage-supporter ; Charles 
—— tent overcoat : two tents (General B. 8S. Roberts); bridle 
and bit. 

2 cartridge boxes, different sizes (D. W. C. Baxter). 
do box (C. H. F. ant 
do __ boxes, different sizes (Captain S. A. Day). 
do _— box and belt (Captain W. F. Brewerton), 
box (Lieutenant C. L. Best). 
do boxes (Lieutenant J. R. McGinness), 


cartridge box ine (J. M. Hawkins). 
do do (Killers nos toute 
do (A. D. Laidle 


do do (Lieutenan + Thomas Connolly). 
do _ boxes cavalry, with belts and pouches (Lieutenant 
J. G. Butler). 
; me boxes, infantry, with belts and pouches (Lieutenant 
. G. Butler). 
R cartridge belt with detachable thimbles and tompions and belt 
plates. 
10 cartridge belts and plates (Colonel Anson Mills). 
1 cartridge box (C N. H. Coster). 
do boxes (C. Howlett). 
x (General B. J. 
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do do eral ). 

do do (Captain Clifford) 
General Morris) 
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cartridge box holsters, eed (Li ener Lae Counaliy 
x jew! olly). 

cartridge box (Lieutenant Thomas 5 ° 

was decided to confine the iments with fire-arms to tests 

of the qualities of the breech ism of the various systems 

wsabmitted to the board, using the ammunition furnished by the 
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I. Simplicity of Construction.—Each arm to be dismounted, ex- 
amined, and the number of its pieces to be noted. 

II. Accuracy of Fire.—Test: fifteen shots to be fired from a 
fixed rest, at a target. Distance 100 yards. 

III. Rapidity of Fire.—Test : twenty-five shots to be fired from 
the shoulder; fair aim to be taken at the target. Distance 100 


IV.—Endurance.—Test : each gun to be fired at a target 500 


| times from a fixed rest; distance 100 yards. The arm te be 





allowed to cool at the end of each 100 rounds, but not to be cleaned 
during the test. At the end of this test the arm to be cleaned and 
examined to ascertain its condition. 

V. Effects of Exposure to the Weather and Firing.—Test: 
four hundred rounds to be fired without cleaning the arm ; one 
hundred on each alternate day. The arm to be exposed to the 
effects of the sun and rain (or water artificially applied) during 
each day of the test, and the exposure continued for three days 
thereafter. The arms to be cleaned and examined. 

VI. Effects of Sand and Dust on the Breech Mechanism.— 
Test : eight shots to be fired ; then fine dry sand to be sifted over 
the breech mechanism when closed, and eight shots fired ; then 
fine dry sand to be sifted over the same parts when open, and 
nine shots fired. The sand to be removed in each case by shaking 
the piece, or using only the hand. The piece then to be examined 
and cleaned. 

VII. Effects of Salt Water.—Test: the arm to be placed for 
three hours in brine, covering the breech mechanism and 
chamber ; then to be exposed in the open air until the next day, 


| and fifty shots to be fired. 


VIII. Effects of Defective Ammunition.—Test : the arm to be 
fired with six cartridges rendered defective in the following man- 
ner: Ist. One cut longitudinally from the end of the case to the 


| ribs, and placed in the chamber with the cut upward. 2nd. One 


| cut longitudinally from the end of the case to the rim, and pee 





in the chamber with the cut downward. 3rd. One to cut 
helically from the end to the rim.4th. One to be cut at the base, 
so that the firing-pin in firing will pierce it. 5th. One to be 
pierced through the base at four points. 6th. One to be filed 
through the rim. 

IX. Strength of the Breech Mechanism.—Test: the arm to be 
fired once with a double and once with the triple charge of 
powder and lead. 

The results with the best samples of the six priucipal systems 
reported upon by the board are as follows :- 

I.—RemrincTon RIFLEs. 
1.—Remington, Rifle moditied so as to load at the half-cock, cal. (0, 
(Sent by Colonel Schofield. ) 

I. Was dismounted, ‘examined, and found to consist of fifty-five 
pieces, 

II. This arm was fired with the United States cartridges for 
accuracy. 

III. The arm was fired for rapidity. Time, 2 min. 23 sec, One 
cartridge failed to ignite. Barrel slightly leaded. 

IV. Arm tested for endurance. 

First 100 rounds; time, 11 min. One cartridge failed to ignite : 
barrel slightly fouled. Distance between extreme shots, Sin. ; 
cases extracted with difficulty. 

Second 100 rounds ; time, 10 min. 30 sec. One cartridge failed 
to ignite. Distance between extreme shots, 54in. 

Third 100 rounds; time, 11 min. Six cartridges failed to explode. 
Distance between extreme shots, 68in. 

Fourth 100 rounds ; time, 12 min. Six cartridges failed to ignite. 
Balls ranged wild. 

Fifth 100 rounds ; time, 11 min. Five cartridges failed to explode. 
Shots all over target. 

The arm worked well all through the test ; many of the cases 
were drawn with difficulty. The mainspring worked with much 
friction on the hammer, and small particles of iron were found in 
the breech mechanism. Barrel much fouled and leaded. 

V. Arm was exposed and fired as prescribed in the fifth test, 
from April 7 to April 16, and worked freely throughout this trial. 
No additional signs of weakness. 

VI. The arm was subjected to the sand test, and worked freely 
throughout this trial Some sand was found in the iuside of the 
guard plate among the springs. 

VII. Arm subjected to.the salt-water test. It was rusty, but 
worked freely. 

VIII. Arm fired with defective cartridges. There was a slight 
escape of gos from the fifth, and much gas escaped from the sixth 
cartridge. Piece uninjured. 

IX. Test of strength by firing increased charges. After the 
second charge the breech-block moved very stiffly. The lower 

rtion of the barrel was pressed against the breech-block. The 
ower portion of the chamber was enlarged. 


2.—Remington Rifle (Springfield barrel) No. 4, cal. 50, sent from 
Remington and Sons. 

I. Was dismounted, examined, and found to consist of fifty-five 

ieces. 

. II. This arm was fired with the Sharp’s (Martin) cartridge for 
accuracy. 

III. The arm was fired for rapidity ; time, 2 min. 3 sec. 

IV. Arm tested for endurance with United States cartridges, 

First 100 rounds ; time 7 min. 5 sec. Four cartridges failed to 
ignite. Dispersion of balls, 25in. by 2lin. 

Second 100 rounds ; time, 5 min. 28 sec. One cartridge failed to 
ignite. Dispersion of balls, 22in. by 19in. 

Third 100 rounds; time, 4 min. 57 sec. Dispersion of fballs, 
20}in. by 23in. 

Fourth 100 rounds; time, 5 min. 7 sec. Two cartridges failed 
to ignite. Dispersion of balls, 24in. by 20in. 

Fifth 100 rounds ; time, 4 min. 40 sec. One cartridge failed to 
ignite. Dispersion of balls, 24in. by 20in. 

The arm worked freely throughout this test ; the barrel was very 
little fouled. No Jeading. No signs of weakness or wear in any 
of the parts. 

V. Arm was exposed and fired as prescribed in the fifth test. It 
was very rusty but worked freely throughout, and showed no 
signs of weakness or wear in any of the parts. 

VI. Arm was subjected to the sand test and worked freely ; 
some sand was found in the inside of the guard plate. 

VII. Arm subjected to the salt-water test, and, though very 
“i worked freely. No signs of weakness, 

VIII. Arm fired with defective cartridges. No apparent escape 
of in the first three. The case of the second extracted with 
diffeulty. Gas escaped in the fourth and fifth, and in the sixth 
cartridge a flame was seen above the breech-block. It worked 
freely and was not injured. 

IX. Arm tested for strength with increased charges. After the 
second charge the breech was opened with difficulty ; another shell 
was not easily extracted. The chamber was slightly enlarged near 
the extractor. The piece otherwise uninjured. ; 

The breech-block of this arm differs from the one submitted to 
the board from the Springfield armoury in that it is without a 
groove in its front underneath the barrel, and is somewhat 
stronger in rear of the pivoted es The shell extractor is placed 
s mewhat nearer the bottom of the chamber. 

II.—SPRINGFIELD BREECH-LOADING RIFLE MUSKET. 
Springfield Breech-loading Rifle Musket, cal. 50, No, 14, 515, sent 
from aati Armoury. 

I. Was dismounted, examined, and found to consist of 62 pi 

II. This arm was fired with the United Btates cartridge for 


III. The arm was fired for rapidity ; time, 2 min. 33 sec, 
IV. Arm tested for endurance. . 
First 100 rounds ; time, 11 min. 30 sec. Barrel slightly fouled. 
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Second 100 rounds; time, 11 min. Distance between extreme 
shots, 224in, 

Third 100 rounds ; time, 11 min. 
shots, 174in. 

Fourth 100 rounds ; time, 10 min. 30 sec. 
xtreme shots, 214in. 

Fifth 100 rounds ; time, 9 min. 30 see. Distance between ex- 
treme shots, 2lin. 

One cartridge failed to ignite during this test. 
fouled ; no leading. 

The arm was cleaned and examined ; no sign of weakness or 
wear in any of the parts. The extractor worked well, throwing 
the cases clear of the piece in every instance. 

V. This arm was exposed and fired, as prescribed in the fifth 
test, from April 7 to April 16, and worked freely throughout this 
test. It was very rusty, especially in the receiver. No signs of 
wear or weakness in any of the parts. 

VI. The arm was subjected to the sand test. It worked freely 
throughout this test ; but very little sand remained in the re- 
ceiver. 

ViI. Arm was subjected tovalt-water test, and was quite rusty. It 
worked freely ; no signs of wear or weakness. 

VIII. Arm fired with defective cartridges. No apparent escape 
of gas in the first three. These shells extracted easily. In the 
fourth some gas passed up the firing-pin, and blackened the face 
of the hammer. Great escape of gas from the fifth and sixth. No 
-_ of weakness or injury in any of the parts. The gun worked 
well. 

iX. Arm was tested for strength with the increased charges. The 
effect of the second charge was to blow off the entire base of the 
case. No injury tothe piece. Great escape of gas. Gun worked 
stiffly. Arm examined. No signs of wear or weakness in any of 
the parts. 


Distance between extreme 


Distance between 


Barrel slightly 


(To be continued.) 








THE RECENT LECTURES AT THE ROYAL 
INSTITUTION. 
(Concluded from Page 93.) 


THE chemical actions of the electric current constitute what is 
called electro-chemistry. 

Electro-plating and gilding and the electrotype process are im- 
portant applications of electro-chemistry. Here a chemical com- 
pound containing gold, silver, or copper is decomposed by a voltaic 
current, the metal being deposited on the surface intended to be 
coated with it. If the surface on which the metal is deposited 
have a design engraved upon it, the lines of the engraving are 
accurately filled by the metal, which, when the deposit is thick 
enough, may be detached, a perfect copy of the design being thus 
o tained. 

In speaking of measures of the electric current, he said that 
the tangent compass, devised by Weber, consists of a vertical ring 
of brass or copper, in the centre of which swings a small compass- 
needle, The ring being placed in the magnetic meridian, the 
needle is deflected when a current is sent round the ring. The 
strength of the current can be proved to be proportional to the 
tangent of the angle of deflection ; hence the name of the instru- 
ment. The voltameter is an instrument devised by Faraday to 
measure the strength of an electric current. It consists of a gradu- 
ated tube which receives and measures the quantity of gas 
generated by the current in a given time. The strengths of a 
series of currents measured by the voltameter are accurately pro- 
poten to the same strengths measured by the tangent-compass. 

lacing a tangent-compass and a voltameter in the same series of 
circuits, the tangents of the angles observed in the one case are 
accurately proportional to the quantities of gas generated in the 
other, 

With reference to the subject of electric polarisation, he stated 
that when an electric current is sent through acidulated water a 
film of oxygen covers the positive electrode, and a film of hydrogen 
covers the negative electrode. One of these two substances being 
electro-positive, and the other electro-negative, they act in the 
liquid like two different metals ; the hydrogen plays the part of 
zinc, and the oxygen plays the part of platinum. Interrupting 
the primary battery circuit, and uniting together the two 
plates covered with their respective films, an electric current is 
obtained, The direction of this current is from the hydrogen film 
to the oxygen film in the liquid, and from the oxygen film to the 
hydrogen film through the connecting wire. Two electrodes thus 
covered with condensed gaseous films are said to be polarised ; and 
the currents obtained from them are called currents of polarisa- 
tion. Now the battery current being always from oxygen to 
hydrogen, it is plain that the current of polarisation is always 
opposite in direction to the battery current employed to polarise 
the electrodes. | When a decomposition cell with platinum plates 
is introduced into a voltaic circuit, it is found that the battery 
current, though strong at starting, gradually sinks. This sinking 
is due tothe gradual development of the antagonistic current of 
polarisation. Also in the cells of the battery itself this current 
of polarisation may come prejudicially into play. When two 
metals, say zinc and platinum, and one liquid, say acidulated 
water, are employed, the platinum plate is coated with a film of 
hydrogen. This hydrogen, being electro-positive, resembles a 
plate of zinc, so that when it is present we have, as it were, zinc 
opposed to zinc in the battery. 

Were both plates actually of zinc we could have no current ; 
and with the hydrogen film which approximates to zinc we have 
only a feeble current. To get the full effect of the zinc and plati- 
num some means must be devised to remove from the platinum 
its film of hydrogen. This is effected in Grove’s battery by the 
employment of twu liquids. The one is strong nitric acid, which 
contains the plate of platinum ; the other is dilute sulphuric acid, 
which contains the plate of zinc. The nitric acid is placed in a 
vessel of porous earthenware, which becomes saturated with the 
liquid and allows the current to pass through it. When the 
current passes, the hydrogen liberated at the platinum electrode 
in Grove’s cell is instantly oxidised by the nitric acid, and pre- 
vented from forming a film upon the surface of the platinum. If, 
instead of employing a single decomposition cell po a single pair 
of platinum electrodes, we employ a series of such cells, and send 
the same current through them all, we convert every pair of such 
plates into an active voltaic couple ; and if the number of such 
couples be great, effects of great intensity may be obtained. 

If instead of using decomposition cells, we simply employ a 
series of plates of the same metal, say a series of half-crowns, 
separated from each other by pieces of bibulous paper or by bits 
of cloth wetted with acidulated water; on sending a voltaic 
current through such a pile of plates we liberate on one 
vf the surfaces of each plate a film of oxygen, and on 
the other surface a film of hydrogen. These play the 
part of the two different metals in the pile of Volta. 
The electromotive force of such a pile may be far greater 
than that of the battery which charges it. It may produce a far 
more brilliant spark, and urge its current against resist which 





— we should have the following division between the elec- 
trodes :— 


At the positive electrode. At the negative electrode. 
Water 3 =o grains oxygen .. 1° grain hydrogen. 


ee 
Oxide of lead ..8 


103°5 grains lead. 
Chloride of lead.35°5 


” » ee 
» Chlorine .. 1035 ,, ” 


Iodide of lead 12°6 » iodine .. 1085 ,, WF, 
Chlorideofsilver.36°5 ,, chlorine .. 108 » Silver. 


Now these numbers express the combining proportions of the 
respective substances ; by the electric current in all cases the law 
of combination as regards quantity is exactiy inverted. The sub- 
stances combine in equivalent proportions; they are decomposed 
in precisely the same proportions. This is the celebrated law of 
electrolysis discovered by Faraday. In no case in the body of the 
electrolyte is any decomposition observed ; in no case is any gas 
there liberated. The substances set free appear at the electrodes, 
and there alone. Taking water as an illustration, the process is 
to be figured thus :—When the electrodes, charged with electricity 
from the battery, are plunged into the liquid, the oxygen atom 
of the water turns towards the positive and the hydrogen atom 
towards the negative electrode. 

If the electromotive force be strong enough, the oxygen is torn 
away from its hydrogen ; the free hydrogen immediately converges 
its attraction on the next adjacent oxygen atom, and unites with 
it, dislodging at the same time the hydrogen with which thatatom 
had been previously combined. Another atom of hydrogen is thus 
liberated, which in its turn decomposes the adjacent water mole- 
cule. ‘Thus through the chain of molecules run a series of decom- 
positions, followed byimmediate recompositions, until the negative 
electrode is reached. Here the’ hydrogen, having no further 
oxygen with which to combine, is liberated asa gas. This is the 
theory of Grotthuss, which at all events fairly embraces the facts, 





NOTES FROM PARIS. 
(From our own Correspondent.) 
WAR PREPARATIONS : Railway corps: Camp ovens: Ambulances : 

Fortitication of Paris: Electrical sounds: Electric amputating 

“knife—Societge J. F. Cat, AND CIE.—THE IRON TRADE. 
THE discouragement that has fallen on the French people respect- 
ing the war banishes almost all thought of anything but the thirst 
of revenge, but the special arrangements made by the military 
authorities deserve great attention, and if they should not be found 
of use in the present campaign—which is very improbable—they 
are valuable as hints for future wars. 

The organisation of the service of the railways, mentioned in 
THE ENGINEER last week, has been completed by a decree of the 
Emperor ; a battalion of military artificers has been formed to 
repair the railways which may be destroyed by the enemy. The 
Eastern Railway has undertaken to supply the service with all the 
necessary matérie/ from its own resources, and has made an appeal 
to those of its employés engaged in the Garde Mobile and for volun- 
teers. Ina week an effective corps of six hundred men, all able 
hands, carpenters, plate-layers, smiths, &c. The corps is com- 
manded by M. d’Aigremont, one of the company’s engineers, who 
has forty officers under him. The whole of the officers and men 
wear the uniform of the Garde Mobile, a loose blue frock with 
red facings, and is working, or to work, with the military 
engineers. The matériel of the corps consists of forty-four 
carriages and trucks, carrying all the tovls and materials necessary 
for slight repairs. The heavy mechinery and materials are col- 
lected at Metz ina Jarge park devoted specially to the purpose, 
ready to be despatched at a moment’s notice. The company is 
also prepared to take immediate charge of any lines on the enemies’ 
side which may fall into the hands of the French, a contingency 
which scems distant at present, but which may arrive nevertheless, 
A complete staff of drivers, stokers, station masters, and tele- 
graph clerks is ready to take the place of Prussian employés, and 
at the same time to defend the line against attacks. 

The following praiseworthy act of the Prussians is recorded by 
a French correspondent. An inspector of the [astern Railway 
was made prisoner by the enemy at Bening-Merlebach, but he was 
soon set at liberty again, his captors declaring that railways and 
all connected with them were considered neutral. A different 
incident is reported to have occurred on the French side. <A 
young officer of artillery has obtained promotion by separating by 
a shot an engine from a train containing soldiers and ammunition! 

Each French camp is supplied with ovens for baking bread ; they 
weigh when put together more than 6 cwt., but they consist of 
several pieces united by screws and bolts, Four flat cases about 
ft. long are sufficient to carry the parts of one oven, which 
with three men is sufficient to furnish from 3000 to 3500 rations 
of bread in twenty-four hours. 

The first ambulance sent to the frontier by the Voluntary Inter- 
national Association for the Succour of the Wounded left Paris a 
day or two since. The ambulance is on the American system ; 
that is to say the wounded and sick can be treated on the spot 
until entirely recovered. The staff of each ambulance consists ¢f 
a surgeon-major, four other surgeons, ten assistant-surgeons, an‘! 
tweive sub-assistants or dressers, and fifty-two hospital men under 
two sergeants, and four corporals. The ofticers wear a blue unifor:.:, 
like that of the navy, buff leather boots, and a white or blue ke; ’, 
with the red cross of the association. Each ambulance has for 7 
horses, namely, twelve for draught of the material, which consis: + 
of eight wagons, seventeen large tents with their beds, fifty-on» 
smuli tents complete, and a large number of boxes containing linen:, 
&c. Each great tent holds twenty-four beds, and covers a space 
20ft. wide and 26ft. long; they can be erected in about ten 
minutes. For conveyance of the wounded to the tents each 
ambulance is provided with 300 beds or hand-barrows and 100 
ordinary litters. Each ambulance is calculated to accommodate 
from 1500 to 2000 wounded, A melical corps de reserve ia pro- 


mains behind while the other advances. It is highly creditable to 
the association that this first ambulance was got ready in about a 
fortnight. Its cost was about £6000, 

The wagon ambulances of the Prussian army are thus described :— 
Each wagon bears the red cross painted on its sides, surmounted by 
large white flags ; it is destined for two wounded men only, but it 
contains also a portable ambulance which can be set upon the field 
by two men, The mattresses are of the ordinary kind, but sus- 
pended so as tuo protect the wounded from shaking as far as 
possible. At the head of each is an excellent pillow or bolster, 
capable of being raised or depressed at will, and beneath is the 
collection of instruments, linen, lint, and other necessaries. Each 
wagon also contains a small keg of water. Lverything shows most 
minute care and attention, and the correspondent says that nearly 
all the men he saw attached to the ambulances and trains showed 
sore acquaintance with their duty than the French soldiers. 

M. Trouvé, a medical instrument maker, hasinvented what he calls 
an explorateur électrique, for indicating the presence of any foreign 
substances in the tissues of the body, whatever their nature, whether 
metallic, mineral, or vegetable, and that whether the wound be 
open or closed, and even if the substance sought be surrounded by 
cloth, linen, or other matters. The instrument, which has been 





would be quite insuperable to the original battery current. The 
discoverer of this form of pile was Bitter; it is sometimes called 
the secondary pile, todistinguish itfrom the battery which charges 
it. 

When the self-same current is sent through a series of cells con- 
taining various compound liquids the same amount of liquid is not 


lopted by the International Association, is simple, and weighs 
not more than 5 oz., so that it can be carried without the slightest 
inconvenience by any one ; it consists of three parta—au exploring 
sound, replaced by a trocar in the case of closed wounds ; anindi- 
cator, which is in the form of a small watch with glass face, and 
contains a small electro-magnet with tell-tale, and two hooks out- 
side to which the pole wires are attached; and, lastly, the pile 
itself, posed of a single pair of zinc charcoal elements fn a 








decomposed in all cases, Let the current be sent in 
through a series of cells containing water. oxide of lead, chloride 
of ion. iodide of lead, and chloride of silver; then taking them 
in the above order, the weights of the liquids decomposed are re- 
presented by the numbers 9, 111°5, 139, 116'1, 143°5, The question 
now is, how are these weights of the respective substances divided 
Supposing 


between the two electrodes? the numbers to express 


hermetically sealed cage of india-rubber device, not larger than a 
} idge. ie exci! uid is acid sulphate of mercury. The 
| two prineiples upon which the tus is based are the conduct- 

ing power of metals for elect we and their magnetic or dia- 
“nagnetic qualities. The method ‘of the indicator is as 
follows; Any resisting substance being found } the sound or trocar, 


vided, so that in case of moving forwards one set of surgeons re-. 





the stylets or points of the indicator are introduced through it. 
If the substance be of metal the circle of the current is closed, and 
the tell-tale, or trembleur, isset in action, but of course neither 
wood nor stone has the same effect. The different metals are thus 
distinguished from each other ; in the first place, the points will 
slip and turn on copper or iron, but not on lead; secondly, the 
trembleur moves with a less rapid action when in contact with 
lead than in the caseof the other metals ; a small compass attached 
to the indicator, distinguishes iron from the other metals. When 
tne substance is found not to be metallic a small drill is used, 
which brings away a few particles for analysis. : 

M. de Séré, surgeon-major of the 58th regiment of the line, has 
made a communication to the Paris Academy of Sciences re-pect- 
ing the advantages which might be derived from the use of the 
electric knife or blade of platinum heated to redness. Fire 
effects -amputation far better than steel, as it kills the morbid 
germs which the air always conveys into wounds ; it also destroys 
the nerves, so that the electric knife destroys the pain with its 
causes and all danger of gangrene, &c. The army surgeons under 
the first empire knew well the value of hot iron in the ambulance, 
and itis used in Italy and elsewhere for rather important wounds. 
Red hot platinum divides flesh better than the bistoury, and the 
nerves being burned the conductors of sensation are suppressed, 
and if chloroform be used during the operation pain is abolished, 
and the causes of infection disappear with the cauterisation. 

Guns are being placed on the fortifications of Paris in case of 
the worst happening, that is to say, the arrival of the Prussians 
here. One huge gun has been placed on the left bastion of the 
Porte Maillot. It is an immense? eel gun, bearing the name Le 
Rating, and the words Douai, i830. It has recently been rifled, 
and weighs several tons, - : 

The term of the Société J. F, Cail and Cie. has expired, and it: 
is in course of liquidation, which in this case means receiving a new 
lease of life. New shares will be exchanged for the old ones, and 
the works will go on without any interruption under the directors 
who have been so successful heretofore. The estimated value of 
the establishments in France and elsewhere, with the works im 
hand to be transferred, is £185,514 net. The orders on the beoks,. 
principally for sugar making and refining apparatus, amount to: 
nearly one million sterling—twenty-four millions of francs. The 
capital of the new company will consist of twelve millions of fraates, 
in shares of 400f., to be liquidated in twenty annuities; the inte- 
rest to be paid on the capital before the division of profits was, 
after a discussion, fixed at 5 per cent., as in the case of the former 
company. The shares of the old company were last quoted t 
910f., and the last dividend was 80f. 

War and drought are affecting severely the iron trade; the latter- 
hinders production and the former transport. There are naturally 
but few fresh orders at the present moment, but there are a good 
many on hand. Certain kinds of special iron and thin plate are in 
fair demand. The suppression of the coal trade with Prussia, the 
slow arnival of the boats in tie canals, the interruption of the 
navigation at certain points, caused by insufficiency of water at 
Rheims and other reasons, and, finally, the increase of the price of 
coal and coke in the north and in Belgium, have caused a rise in 
the price of wrought iron varying from 5f. to 6f. a ton according 
tothe works. 

Machine iron naturally follows the course of merchant iron ; the 

former, in fact, is rather the firmer of the two as regards price, 
and there is no stock on hand. 
+ Orders for castings are very scarce except for certain large pieces 
and ordinary machine work and water pipes for houses. Winter 
articles, which should now be in demand, builders’ and ornamental 
castings, are quite out of demand. 

When the war commenced the goods trains were stopped on the 
eastern lines of railways, which has sadly interfered with trade, 
but was inevitable ; and scarcely anything but a few trucks of coal 
were to be seen on the line attached to the quick trains, and now 
that the war has assumed such a serious face, the railways are 
entirely lost to the iron trade, and many works must come toa 
standstill for want of fuel, and noone can help them. 

Amongst the most important recent contracts are the follow- 
ing :—The Creusot Works have undertaken to supply 20,060 tons 
of cast steel rails, at 250f. per ton at the works ; the Turkish Rail- 
way Company have ordered of the Terre-noire Company 1000 tons 
of Bessemer steel rails at the rate of 284f. delivered at Constanti- 
nople, and 60900 tons at 265f. delivered at Marseilles ; 2000 special 
rail chairs for the Western Railway, supplied by M. Doré at 
15f. 70c. the 2 ewt., delivered at Mans or Montbizot. The same 
company ordered 47,000 special bolts of three firms, at the rates 
of 60f., 52f., and 40f. 80c., delivered in Paris. The Lyons Com-. 
pany have ordered_900,000 bolts of M. J. Tabbé, at the rate of 
bf. 50c., delivered at Gray ; the same company ordered 375,000 
joint saddles at 21f. The Northern Company have ordered of M. 
Girot Malley 75 tons of galvanised spikes at 33f. 45c., delivered at 
Valenciennes; the Lyons Company 129 turn plates at 34f.; and the 
Western Company have ordered 5250 crossings in hammered 
steel of Messrs. Boigues, Rambourg, and Co., at 47f. 86c., 
delivered in Paris. Plate iron bridges for the Northern 
line, 24ft. to 36ft. span, at 47f. 20c. Twenty hydraulic cranes. 
for the Eastern Company have been ordered from Messrs. 
Leture and Baudet, at 45f. 50c. for the wrought, and 25f. 
for the cast iron, delivered on the line. MM. Petin, Gaudet, and 
Cie. have undertaken to supply the Government with 500,000 iron: 
shot, and the order for armour plates is unlimited and pressing. 





An American paper, the Scientific Journal, says that cotton 
seed, formerly a waste product at the South, and regarded as 
useless except for fuel, is now utilised in various ways. The oil 
of this seed is said to be largely adulterated with linseed in 
Great Britain, crushers in Hull now using two-thirds of the 
latter to one-third of the former. According to the Journal of 
Commerce it is also used in adulterating olive oil, and is then 
coloured sometimes with the stearate of copper—a deadly poison — 
to give it the proper greenish tinge. ‘he fraud may be detected, 
however, by introducing ammonia, which converts stearate of 
copper into cupric hydrate. The latter is then dissolved, and the 
result is an intense purpleish blue. 

Tue British Assocration.— The following are the arrange- 
ments for the approaching fortieth annual meeting of the British 
Association for the Adva t of Science, to be held in Liver- 
pool, commencing on Wednesday, September 14. President-elect 
—Professor Huxley, LL.D., F.R.S. Vice-Presidents-elect —The 
Right Hon. the Earl of Derby ; Right Hon. W. E. Gladstone, 
M.P., D.C.L.; Sir Philip G. Egerton, Bart., M.P., F.R.S. ; Sir 
Joseph Whitworth, Bart., LL.D., F.R.S.; 8. R. Graves, Msq., 
M.P.;J. P. Joule, Esq., LL.D., F.R.S. ; Joseph Mayer, Esq., 
F.S.A. Chairman of Local Executive Committee: The Mayor 
of Liverpool (Joseph Hubback, Esq.) ; Local Treasurer : 
Henry Duckworth, Esq., F.G.S, he sections are—(A) Mathe- 
matics and Physics; (f) Chemical Science; (C) Geology; (D) 
Biology ; (E) Cooprephy and Ethnology ; (F) Economic Science 
and Statistics ; (G) Mechanical Science. These will meet each 
day from eleven to three o'clock, in St. George’s Hall, the Town 
Hall, Free Public Library, andother ig ig Arie a pooner General 
and evenin mectings Wednesday, Kept. 14: The first general mect- 
ing will be held in the Philharmonic Hall, at 8 p.m., when Professor 
Stokes, M.A., D.C.L., will resign the chair, and Professor Huxley, 
LL.D., F.R.S., will the presid and deliver an addyess. 
Thursday, Sept. 15: The Mayor's First “Reception at the Town 
Hall. Friday, Sept. 16; Lecture in Philharmonic Hall, at 8.30 
p.m., by Professor all, LL.D. ; the Mayor’s Second Recep- 
tion at the Town Hall. Saturday, Sept. 17: Address to Working 
Men, in Concert Hall, Lord Ni -street, at 8 p.m., by Sir John 
Lubbock, Bart., M.P., F.R.8. Monday, Sept. 19: Lecture i 
Philharmonic Hall, at 8.30 .m., by Professor Rankine, LL.D. 
F.R.S. Tuesday, Rept. 20: soiree in St, George's Hall, at 8 p.m. 
Wednesday, Sept. 21: Concert in St. e's Hall, at 8 p.m. 
Thursday, Sept. 22: Excursions to several p 
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Grants and Dates of Provisional Protection for Six Months. 
Cumberland Market, Regent’s Park, London, 

ments in the construction of recept: les fur contai 

ing liquids, to fi: vilitate the control of egress or delivery therefrom.” 






















16th April, 1870. 
1757. Louis Hem, London, “ Improvements in 
blacking for box *— Doth June, 1870. 
1777. Leanpr A 3\ZAN, 
vart de S g, Paris, g and b 
transmitting, stopping, or regi i June, 1870. 


1863. Ropert PINkNey, 
the production of colours fror 
June, 1870. 


‘Improvements in 
and printing.”— 30th 





1945. Tuomas Tertivs CneLunawe a, Great Queen-street, Westminster, 
*“* An improved hot air engine.”. hk July, 1870. 
1963. Wittiam Gorenam, Swanscombe, Kent, ‘‘Improvements in the 








—12th July, 1870. 
Durham, “ Improvements in 


manufacture of Portland cement.” 
2070. Tuomas Burret, Stox -kton- on-Tees, 
governors for marine engines.” 
2072, ARCHIBALD TURN Leicester, ‘‘ Improvements in the manufacture 
















of elastic fabrics.”- 22 nd July, 1 
2074. Win JAMES JOHNSON, Allenda ale, Nort humberland, “‘ Improve- 
ments in apparatus fur condensing metallic and other fumes, gases, 
and ke.” 

2080. ¥ YERICK JAMES Baynes, Holloway terrace, Holloway-road, 
Islington, London, ‘‘ An improved earving fork.’ 


Bertie CHAR.es Scott, St. John’s-wood, London, ‘Improvements 


23rd July, 1870. 


2086. 
in rot ary engines. 











2088. Wittiam LanreaR ANDERSON, Clarendon House, Caterham, Surrey, 
= ae nents in propellers.” 
2 Puitip Schwartz, Klein’s Hotel, Finsbury-square, London, ““Ym- 








aaote ments in means or apparatus for facilitating the prepuration of the 

up} ‘—A communication from Monsieur Giessner, 

Paris. 

Joux Epwin SHerman, Bloomsbury 

ments in the production of iron and steel 

Tromas Peek Bayes, Paternoster-row, London, ‘‘ Improvements in 

washing machines.”—A communication from Henry Greaves, Newark 
New Jersey, U.S. 

2096. WiLLiam 
m ixture jor 
like edib! th July, 

2098. Jonn Witt INSHAW, 

1ing mineral and other 

2100. Wittiam Ropert Lake, South: umpton: building zs, London, ‘“ Im- 
provements in the manufacture of vegetable pat Lment or parch ment 
pay r.”—A communication from Colin Car upbell, Buffalo, New York, 


2102. ALFRED VINCENT NewrTon, Chancery-lane, London, ‘‘ Improvements 
in the manu facture of railway wheels, also in the moulds and the con- 
verting furnaces to be used in the manufacture of railway wheels.”—A 
communication from John Blake Tarr, Fairh wen, y York, U.S. 

2104. WittiamM Horatio HARFIEeLD, Cornhill, London, “Im x pvements in 

steam windlasses and apparatus for co ntro lling and securing chain 
cables.” 

2106, ALBERT Epwis Reep, Henleys Wookey, Somersetshire, 
ments in th nufacture of paper.”—26(h July, 1870. 

2108. Baupvy In _FORD WEATHERDON, Chancery- lane, 
em 
dations of hats or other coverings for the head.” 
from August Leneven, Passage St. Avoye, Paris. 

2110. WILLiaM New, Victor-place, Albert-road, Phil lip’s Marsh, 
Bristol, *“‘ an economical method of heating water before using it in 
the service of steam boilers of any kind.’ 


rs of boots and shoes. 








square, London, ‘‘ Improve- 
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Gostwicn Garp, Breaston, Dert 
pr rving —_ fish, poultry, ga 
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London, ‘The 
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yment of an improved material for forming the bodies or foun- 
-A communication 
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2112. WiLL1aAM ROBERT Lake, Southampton-buildings, London, ‘ Improve- 
ments in nace grate and in apparatus connected th erewith for he 
ing water um boilers and for other like purpos ’—A comm 
cation from Charles Emery Hutson, Missouri, U.S. h July, 1870. 

2114. Epwarp Josera Curtix, Ambrose road, Clifton Woo i, Bristol, 
Gloucestershire, ‘* lLmprovements in steam pressure gauges.” 


**An improved cork 





2116. Ric HARD AtpHarvs Goopinc, Manchester, 
draw 
2118. phe in PIncupece, all-street, London, “‘ Certain improve- 









rater tube 
Boye, Glasgow, Ls 


s;inw 


BERT anarkshire, N.B., 


“Improvements in 





ilators.’ 

EVARISTE VIGN Great Tower-street, London, “ Impr« verents ir n 
listilling and rec ing and in ap yparate us employed therefor.”— 
28th July, 1870. 


{Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2115. Israei Luptow Garrarp Rice, Cambridge, Massachusetts, U.S., 
“Improvements in inking apparatus for printing presses.”—28th July, 
1870. 

2124. Tuomas AnpreEw Vyse, jun., Southampton-buildings, London, 


“ 


An 








improved device for guiding covered wire to be se 2d upon a fabric 
: ALCO - asewing machine.”—A communication from William 
Cook, New York, U.S.—29th July, 1870. 
WILtiaM Lson Hutcninson, Wellesbourne, Bideford, Devonshire, 





**Improvements in the existing iron rails of railways and of tramways, 
and in the construction of rails for future lines of railway and tram- 
30th July, 1870. 











Jan Wozntakowskl1, St. Petersburg, Russia, “An improved feed- 
water apparatus for steam boilers.”—30th July, 1870. 

2153. Wittiam Rospert Lake, Southampton-buildings, London, “ Im- 

proved lubricating packing for railway carriage journals.”—A com- 


munication from William Henry Jewell, New York, U.S. --2nd August, 
1870. 

2159. Witu1aM Ropert Laxr, Southampton-buildings, London, “ Im- 
provements in me preparation and treatment of wood to owe gh the 
same from decay.”—A communication from Archibald B. Tripler, New 
Orleans, Louis ig U.S.—2nd August, 1870. 





Patents on which the Stamp Duty of £50 has been Paid. 
_“ Bowking, bleaching, and 





























2243. JonHNn SMITA, Cheeth: um, Ly anchester, 
cleansing textile fabrics.”—3rd August, 1857. 

2241. Tuomas ALLAN, Adelphi- torrase, Westminster, “Submarine tele- 
graph cables.”—2nd August, 1867. 

2410. James GARTa MarRsHALL, Leeds, Yorkshire, ‘Solvent or detergent 
processes.” —22ad August, 1867. 

2245. Cuartes Denton ABEL, outh; ampton- buildings, Chancery-lane, 
London, *‘ Gas and air engines. t, 1867. 

2261. CONSTANTINE DE NEGRI, Be John’s-wood, London, 
‘Reducing wood to shreds for manufacturing paper pulp.”—5th 
August, 1867. 

2329. Joun B pGer, Worcester, *‘ Kitchen or cooking ranges.”—13ti 





August, 18¢ 
2417. Henn ADRIEN Bonnevi.e, Porchester-terrace, Bayswater, London, 
** Self-acting cooking apparatus.” August, 1867. 





—23rd 


stamp Duty of £100 has been Paid. 
Macclesfield, Ches 


Patents on which the S 
1914. BavTHazar WILHELM GERLAND, 
and phosphates.”—Srd August, 1863. 
Joun Tuompsox, Epwarp Gerrarp Fitton, FREDERICK ALEXANDER 
, Ardwick, Lancashire, “Carding cotton, &.”"—Tth August, 





uire, “‘ Size, glue, 











“Jame s Young 





Bucklersbury, London, ‘‘ Preserving animal matter.” 








6th Auguat, 18€ 
1981, Jacos GEoc UEGAN Wittans, Westbourne-grove-terrace, London, 
“Tron.”—11th Auguat, 1863. 
1966. Jomn Warp Ar ‘STRONG, Carmarthen, “‘Securing in position the 





rails of railways, &c.”—S8th August, 1863. 





Notices of Intention to Proceed with Patents. | 


878. ALEXANDER BAUMANN, Heilbronn, Wurtemburg, “‘ Steam engines.”— | 
25th March, 1570. } 

900. Joux Horxinson, Lower Town, near Keighley, and Ronert Newton, 
Lower Providence Mill, near Keighley, “Spinning and twisting 
fibrous substances.”—28th March, 1870. 


917. Hesxera Hucues, Homerton, “ Reducing metal rods, bars, &c.”— 
29th March, 1870. 

921. Tuomas Aten Hickey, The Temple, a and | WILLuaM 
Urtine, Palsgrave-place, Strand, London, “Steering ships.”—A com- 
munication from James Porter and Herbert Perkins.—30th Marek, 
870, 


933. JonaTHan Sevuens, Preston, ‘Turning, shaping, cutting, and 
boring wood, &c. 

934, Eowarp FUNNELL, East-street, Brighton, “Distance signal alarum 
for railways.” 

oe Waaan 2 Bewick Quaccu, Stapleton, ‘ Chairs and fastenings for rails 
or 

950, Josrra Bausy, Wandsworth-road, Surrey, ‘“‘ Registering or indi- 
cating figures or numbers, ap) cable to poe of chairs, weighing 
machines, &o,”— 81st March, 1870. 











953. Joun Drapstr, Chesterfield, and Jouw Suira Raworts, Manchester, | 221. W. B. Scorr, Nez , US. “ Applying antifriction rollers.”— 

“Doubling and spinning.” Dai uted 25th Janue 
955. Freperic ARTHUR HARRISON and CHARLES PRieEsTLAND, Birmingham, The inventor employs discs npon wh 1¢ journal shaft or other rota- 
ting pa rt bears, the rotation of the part serving to communicate a corre- 





** Metallic adjusters.” 
. CHARLES Braham Parkinson and Jonn METCALF, 
traps for weaving looms. 


tatin g movement to the discs, so th: it there is no sliding friction 


rde tied. gt 


Preston, ** Check 
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1 will rev 













958. Jean Louis De Necrost, Boulevart du Temple, Paris, “‘ Stoppering 
be — &c.” Under this 
960, ALFrep Vincent N “Sewing - wrresponding 
chines.”—A commur April, bet here is no sliding 
74 HN RicuaK1 n, London, re ipon their bearing sur- 
faces, vat ali sliding friction 
{ c and i 
rs +o) 
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s W mn, Including Railways and Plant, Road-Making, Steam Vessels, Mas 
and Foun ¢ . p chineru and ings Sailing Vessele, Boate Carr (| ee 
1003. ted Mowxroe Cups, Mark-lane, Lor Sash { be r- - = Fittings, Sailing Vessels, Boat trriages, Carts, 
communication from vard 2. ae eee Ore 
1010. JosepH Mayer, Great Portland-street, London, ‘“ Specula for | 157 i D. Newer, F » Di shing o# tion of s."—Dated 19th 





surgical purposes.” 








1014. Witt1am Youna, Chemical Works , aaa ile nm Bridge, Midlothian 
N.B., and Peter Brasa, Leith, N.B., *Uluminating gas.”—6th April, | 
1870 | 

1030. Exrte Dax , near Rouen, France, “ Indicating the 

ater level in -Tth April, 

1070. Joun He JOHNSON, " Lincoln’s-inn-fie London 
fruits, ae meat, &c.”— A communication from Na 





—18th A; 1870. 

1109. HeNry “Brooks, Cumberland Market, Regent’s Park, Hampstead- | 
roud, London, ‘‘ Receptacles for containing liquids, &c.”—1¢ A ‘ 
1870. 

1154. ALFrep Vincent Newton, Chancery-lane " 






, Loudon, 
l 





A communication from William Orr Reid.— 
1177. Georce Littie, Oldham, ‘‘ Combing c 

April, 1870. 
Joun Henry Jonnson, Lincoln’s-inn-fie 
A communication from Jonathan Cone 
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lds, London, ‘ 
and John McE) 

























ay, 1870. 
‘Wits James ScHie ER, nm Old BProad-street 
udon, ‘‘ Rotary motion.’ \ communi M. W.k 
—27th May, 18790. link 
1716. Jonn Henry Jouwson, Lincoln’s-inn-fields, London, ‘‘ Animal sub- | diamet 
stances.”—A communication from Dirk Adreaan Ter Hveven used in 
June, 1870. 
Wituam Ropert Lake, Southampton-} 
A communication from Isaac Carey.—2: 











1860. Grorce Litrie, Oldham, ‘ Moulding , 
1870. | 

2004. James Russe. Forest Vale Ironworks, | 
“Puddling furnaces, &c 

2005. THUR Maw, Benth: all Works, Benthall, ilverised clay.”—15 
July, 1870 | 

: . . | 
2014. ArnTHUR Jac KsoN, Loman-strect, Southwa Supplying | 





boilers with water. 1k 





2018. Henry GeorGe Avery, Hackney, London, “Stay busks.”—16 
July, 1870. 
1. St. GeoRGE AvGusTUs Terry, Burnham, “ Preparing finir ss for 





iz 
ing beer, &c.”—A communication from Alfred Terry is 4 
| 
















































70. 
Wittiam Epwarp Wrxey, Edgbaston, “ Rails and chairs for railw sys | 709% A. S. Camppet, Hampstead, “ Worl "—Dated 22nd Janu- 
nd tramways. th July, 1870 nen ave 
2050. ALFRED Vincent Newton, Chancer Lor I inventor proposes to conne 
mach A communication from Fran} t 1andies, which straps or bands exten Houlders of t 
July, may be connecte 4 trap or band m 
2062. Josian MASON, Erdington, near Bi across the bac ald be made t 
Parkes, Graveley Hill, near Birmingham, nandies he I s under a vor us 
2101. WiLtuiaM Ropert Lake, Southampton-buildings, Lond : nabined parts fo etray 7 30 > 
facturing solid col n, ¢ g the same into artic ingen oie nese . Faaes, 
desired form. bY comin hs yatt — oS ye : 
Hya gut mot wi z t 18 
2106 A Epwtx Reep, The Henleys, Wookey, Somersetshire, , me & eemeed seis aff B 50F . 
** Paper.” —2¢ A Je , 1870. 
2112. Wituram Ropert Lake, 8 np b 
grates, &c."—A communication from Char 
July, 187 
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ABSTRACTS OF SPECIFICATIONS. 






















The following d ptions are made from Abstracts prepared expressly fo 
Tut Eno t the ofice of her Majesty's Co WIMis3é sof Paiznis, Class 3.—FABRICS, 
Machinery and Mechanical Operations connected with 
Class 1—PRIME MOVERS. reparing, anufactu 1, Dye Printing, and Dressiaa 
Including Fixed Steam and other Engines, Horse, Wind, and Fabrics, &c. 
Water Mills, Gearing, Boilers, Fittings, dc. 159. J. E. Newron, Waterd , US. “Le D 
166. E. Woop, Bolton, “* Steam engines.”—Dated 19th January, 1870 ject is to thro wpey sh € 
si ATTali, 





The inventor employs three eccentri one 


for each steam valve 
the third for the exhaust ; twoof these eccentrics are c : 


‘rege. 




































rods to two vertical working levers (one to each steam valv 
end of which curry catches which act upon the sliding hte inc 
provided with a ‘‘dash pot,” and connected to the lever fixed on ‘the e 19th 
spindle of the rolling steam valve. The end of the catch is fur 
with a finger, which can be raised or lowered by means of a small r} Ue with 
acted upon by levers and links connected to the governor rod. As either ‘ u 1e usual 
eccentric causes its vertical ‘ever to vibrate, the catch at the top pushes | ™mner, and ing rail 
forward the sliding spindle and opens the valve. As the lever continues he fixes vertical t ul, 80 as 
to move on, the finger of the catch engages the ll roller above-named, | te have a long abled te 
and the catch is lifted clear of the spindle. A spring then closes the ' Tn the spindle much 
valve.—Not proceeded with. 167 J. C. Ramspen, i suryuces."—Dated 19th 
179. W. L. Witpy, Regent's Park, “‘ Steam engines.”—Dated 0th January, J » 1sve. 

’ att: hee i to the breast beam, or 2¢ other convenient part of the loom, 


he invent ms places a guide ¢ taper points ; these said points are 
caused each to take inte and pass under a loop formed im the cloth. 
Across the loot no an . ner ting upon the guide comb, but working in bear- 

re a plain surface, 
or it may 
strength of L 





i 

The inventor places a valve of suitable construction in the exhaust | 
pipe leading from each cylinder to prevent the ingress of air, and so pre 
serve or retain the vacuum in the cylinder until steam is again admitted 
at that side of the piston. Iu this manner the increased pressure due to E 
the vacuum is exerted on the piston during the whole of each stroke. 
The valve, which is opened by the passage of the exhaust steam, is closed | 
automatically by its own gravity Immediately the exhaust steam has | 
escaped. —Not proceeded with. 


161. E. and W. A. Buss, Paris, “‘ Engine gow 
$7 
This governor is very sensitive. Two weights are arranged on each pen 


iro ler may e 





have 
rial 





may pe | 
rooves cut in it in 
f which it is Jesired to for 
71. J. J. Ricnarnson, Lee 





Amce Wi 
m the 7 
da, ** Point 


ace 


~ om 





rnors.”—Dated 19th Jan i i 
. ed 19th Januar The inventor places a tabie of cast iron or other suitable material on 
suitable standards, and underneath he mounts a grindstone having its 


spindle working in adjustable bearings which may be regulated by 


dulum of the governor in the same plane, passing through a vertical axis. : : 
oe screws, levers, or ether mechanical means; a hole is provided in the 
an oes ee Syrah anewer bE ee ete points | table, through which a portion of the grindstone may project above the 
y y : f a " fee cee given | surface of the table. On the table are mounted a friction roller and plate, 
for the pendulum ; if these two pointsare found united in one the ordimary “pers 4 he radius of the f 
tatin 4 tne aie ford the plate being dished out to suit the radius of the friction roller. Roller 
rotating governor ways preserve the saine form, answort wholly and plate are so arranged that their position with. to the grind- 


ng 
the ane of equiltbrtun conditions which together form the basis of | \ -~ ; 
stone may be altered simultaneously by screw lever or other mechanical 
the ordinary conical pendulum. Ae simple governor there is the well p xeesig 7 c e ules 
known ie Na Rg AS ; the most common formula 4 = | 174. W. Norrox, OldAam, “ Carding engines.”—Dated 20th January, 1870. 
The comb is mounted on a rocking shaft, or on two arms which tobe. on 
» the tail onds of the arms be 








const. 7% is equally applicable to an equilibrium pendulum of the | eccentrics fixed to the drifting s 
ww nected to links on which they oscillate ; or eccentrics may be made oeol 
governor, on one end of the arms to which the comb is fixed, and the links on which 
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the arms oscillate are pointed to the arms between the comb and the 
eccentric.—Not proceeded with. 


195. - ; MACQUEEN, Manchester, “ Self-acting mules.” —Dated 22nd January, 
1870. 


On the boss of the loose pulley the inventor a spur pinion, into 
which he gears a wheel upon a short shaft held in an adjustable bearing. 
On the other end of this shaft the inventor fastens a pinion which gears 
with a wheel fastened on a shaft extending from the back to the front of 
the headstock. On the front end of the last-named shaft the inventor 
fastens a bevel wheel giving motion to another bevel wheel on a short 
shaft in bearings fixed in the front of the framing. On this shaft he 
places a spur pinion which gears with the large spur wheel fastened to or 
cast with the backing-off male cone placed on a stud fastened in the 
front of the frame of the headstock. 

199. J. Dawson and T. C. Fawcett, Leeds, “ Gigs for raising nap.”—Dated 
22nd January, 1870. 

This consists in mounting the scray with the drawing rollers on the 
top of the framework of the machine over or above the cylinder, and by 
preference they use a semicircular travelling scray with the drawing rollers 
combined therewith ; also in the application of any ordinary reversing 
motion, and arranging the same so that the machine may be turned in 
either direction at pleasure, or backward and forward alternately ; also in 
the use in combination with this machine of two spirally grooved breast 
or expanding rollers, the spirals running in opposite directions from the 
middle thereof, and in the application of a carr roller over the 
cylinder, whereby they obtain action on the cloth or fabric at two different 
points or parts of the cylinder. 

210. J. W. Eyres and J. Lonapotrom, Leeds, “‘ Ornamenting fabrics.”— 
Dated 22nd January, 1870. 

The inventors propose to produce patterns or designs of any kind upon 
felted or woven fabrics, applying, by painting or otherwise, a a 
or other suitable adhesive solution or material thereon, and then applying 
on to such solution before it is dry ground fibre in the form of flock, which 
may be of any desired colour. This ground fibre is pre from worn- 
out fabrics, waste cuttings or clippings of various fabrics or leather ; these 
waste fibrous substances are first well washed and then ground or reduced 
to a state of small fibre or flock, either by the ordinary rag engine or 
machine, or by an improved machine specially adapted for the purpose. 
220. G. E. Harpine and J. Wricut, Glasgow, “ Knitting machines.”—Dated 

25th January, 1870. 

Tbis apparatus consists of a sliding bar formed with fingers or projec- 
tions to operate on either side of the tumbler of the cam wheel of the 
machine. The bar is operated by a cam which receives an intermittent 
motion by means of a ratchet wheel and paw! from the main shaft of the 
machine. The cam is formed with a peculiar shaped zigzag groove 
around its periphery, into which groove is fitted a pin or stud on the 
sliding bar. This bar is guided in suitable bearings, which allow it to 
slide freely endwise while keeping it in its proper position with regard to 
the main cam of the machine and the zigzag grooved cam above 
mentioned. 

224. W. Hunter, Glasgow, “ Looms.”—Dated 25th January, 1870. 

This consists of mechanism for actuating circular or revolving shuttle 
boxes for weaving such patterns, in place of using vertically acting shuttle 
boxes as hitherto, and so that any one of the shuttles in the range may be 
brought into action in any order of i The hani is com- 
posed of a rod furnished with a rack which gears into a pinion on the 
axis of the shuttle box. This rod and rack have a parallel movement, 
being actuated by a link motion connected to the lower end thereof, the 
said link motion being driven by means of fingers raised up and down by 
the action of the loom, and the relative positions of which are regulated 
by a stop or pattern chain and barrel somewhat similar to that set 
forth in the specification of letters patent granted to the same inventor, 
No. 1858, 1861. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
189. z C. SovuTuwe.ti, Rugeley, “ Chaff-cutters."—Dated 21st January, 
870. 


This consists in fitting a jointed lever to a fixed part of the frame of 
chaff-cutters in such a manner that it may act upon a shifting clutch, or 
a set of wheels, or upon the shaft of the feeding mechanism, to throw 
the apparatus into gear for its proper working, whether for regulating 
the cut, stopping or reversing the feed rollers, or putting the feeding 
mechanism into or out of gear. One arm of the lever is centred upon a 
pin or stud, and is in connection with the shifting mechanism, while the 
other arm takes into the niches of a plate fixed to the frame, to lock it 
and secure the gearing in the required position. 

212. J. Hotpswortn, Hull, ** Storing seed.” —Dated 22nd January, 1870. 

The inventor constructs a bucket or hopper, the ends whereof are of a 
V or other similar or convenient shape, the sides whereof approach each 
other at the bottom. It is divided vertically into two parts, so connected 
together, by means of crossed pivoted lever arms, that the two points in 
separating from each other change the angular relation of their sides, so 
that they may become parallel or approximately so; and when the hopper 
or bucket has been lowered, say, amongst corn, and the two parts 
been forced open by the crossed levers self-actingly, the two sides of the 
hopper or bucket being suspended by an independent sling, ted 
with the cross levers, so that what were the two sides of a V are now 
parallel, and embrace a quantity of the material into which they have 
inserted themselves, ur been inserted. 

213. G. W. N. Yost, F. W. Anprews, L. Stewart, and H. A. Hutson, 
Pennsylvania, U.S., “* Mowing machines.”—Dated 22nd January, 1870. 

This consists mainly in the following peculiarities. A box main frame 
is pivoted midway between its ends on the main axle or axles, and 
balanced evenly thereon, which frame shall inclose the gear wheels. The 
two main axles are combined with two main driving wheels and one 
main spur wheel, so that each axle, when its driving wheel moves for- 
ward, will clutch and drive the spur wheel, and when the driving wheel 
moves backward will not clutch or drive the spur wheel. Two screw 
bolts are combined with the box main frame, so that the screw bolts 
shall perform two functions, one, that of fastening together the box 
cases of the frame, and the other that of an axle and journal bearing for 
some of the gear wheels, 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, d&c. 
173. G. H. Ets, Gracechurch-street, “ Ladders.”—Dated 20th January, 
1870. 

This consists in forming the sides and steps of ladders of tubes made 
from plain or galvanised sheet iron, steel, or other suitable material, in 
separate lengths of convenient size, and in such manner that the ends of 
each ‘ length” will slide or fit in to or over another “length,” by which 
means a ladder of any size may be quickly put together or taken to pieces, 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 


160. C. GorDon, Goswell-road, ‘‘ Breech-loaders.”—Dated 19th January 
1870. 


The percussing and discharging hanism is contained in the interior 
of a breech, and is capable of being moved longitudinally backwards and 
forwards in the axial line of the barrel. The rear end of the breech bolt 
is terminated by a bow or ring which serves as a guard for the trigger- 
head hereinafter mentioned, and also for the purpose of moving the bolt 
towards and closing the breech chamber. The breech chamber is closed 
by a cover which is attached to a bar or pin mounted in suitable lugs or 
projections on the left-hand side of the breech a the 
muzzle of the gun, and in which it is free to rotate or partially rotate, an 
inclined groove being formed in the said bar and traversing a portion of 
the circumference thereof for the reception of a pin, which is attached to 2 
projection formed on the forward end of the breech bolt, the result of this 
arrangement being that as the breech bolt is drawn or pushed backwards 
or forwards the pin moves in the before-mentioned groove, and the 
breech cover is raised or lowered. 

168, W. Mavirra, Handsworth, “ Sights for fire-arms.”—Dated 19th Janu- 
ary, 1870. 

The inventor fixes at the usual place on the rifle a leaf nearly re- 
sembling the ordinary leaf. He makes the leaf turn upon a joint as 
usual, but he dispenses with the yy slide, the V, through which the 
sight is taken, being on the top of the leaf itself. In order to give any 
required clevation to the V the leaf is raised to the proper angle, and 
fixed there by one of a series of stops constructed as follows :—Two 
hollow parallel plates are fixed respectively on either side of the leaf, 
the said leaf when shut down occupying the space between the said plates, 
—Not proceeded with, 








Class 7.~FURNITURE AND CLOTHING. 
Including Cooking Utensils, Up , Ornaments, Musical Instru- 


holstery, 
ments, Lamps, Manufacture of Dress, &c. 
156. W. F. Papwick, Blaenan, Wales, “‘ Fire-grates.”—Dated 19th January, 


1870. 
This consists in providing ordinary 
fits into the angle formed by the back and 


with a grating which 
of the grate, so that a 





[apes current of air being admitted into the back of the fuel greater heat 
obtained and an economy in fuel is effected. This additional grating is 
preferably of the full width of the back of the grate,fand is, say, 5in. or 
6in. in it ; it rests at top against the back of the grate, w its 
bottom, which rests upon the bottom of the grate, is brought forward 
about 3in. or 4in. more or less. 

169. P. Currie, Birmingham, ‘‘ Hat hooks,”—Dated 19th January, 1870. 

A combined hat and coat hook consists of a rod or tube bent into a 
—_ nearly resembling that of the letter S. By means of a front plate 

r | plate fixed on the lower curved part the hook may be attach 
toa or other surface, the upper and lower projecting parts of the 
curved rod or tube constituting two hooks or pegs, on the upper one of 
which a hat may be placed, and on the lower one a coat may. be hung. 
The said front plate or fixing plate consists of a plate, to the middle part 
of which the curved rod or tube is fixed, the sides of the plate having 
holes by which it can be attached to a wall or other surface. 

172. G. H. Gossip, Haggerstone, ‘‘ Umbrellas.”—Dated 20th January, 1870. 

This consists in secu: or otherwise attaching to the inside or outside 
of the material of which the covering of the umbrella or parasol is formed 
a band of strong tape, riband, cord, thread, or other suitable material, 
the same being placed across each gore from rib to rib in a straight line, 
and thus forming a polygonal figure. The band may be placed under or 
over the ribs, or may be passed round the same, and to which it should 
be securely fastened. Any number of bands may be so used, the same 
being placed concentrically at any desired distance from each other. 

182. M. P. Carpenter, San Francisco, ‘‘ Needles for sewing machines.”— 
Dated 28th January, 1870. 

The inventor claims, First, the slit or passage extending from below the 
eye up through the body and out at the top of a sewing machine needle ; 
Secondly, the flattened ends with or without the 1 or projections ; 
Fagen the doubleclamp ; Fourthly, the combination’of the slot and screw 
in sewing machine arms ; Fifthly, the transverse slot and opening com- 
bined as described ; Sixthly, the passage, the flattened ends, and the lugsor 
projections with the double clamp in the arms and needles of sewing 
machines combined and arranged to operate. 

183. F. Rotic, Havre, “‘ Watches.” —Dated 21st January, 1870. 

The inventor dispenses with the special arrangement of wheels for the 
stop seconds, and he attains the same object by means of a particular ar- 
rangement, very simple and easy of manufacture, enabling him to produce 
the ag at a price but very little above an ordinary watch of similar 
quality. 

184. J. “¢ A. Mourtes, Paris, “ Preserving bread.”—Dated 21st January, 
1870. 

Choose well made and well baked bread, and expose it until complete 
siccatised to dry currents of air. The evaporation should be slow, in order 
that the bread may not crack. The duration of the desiccation varies 
from eight to fifteen days ; it is dependent upon the size of the loaves and 
the drying arrangement adopted. Ifthe b were compressed in the 
state in which it is left by the desiccation it would break, and to prevent 
this it must befure being pressed be submitted for a few minutes toa 
heat of at least 148 deg. Fah. (100 deg. Centigrade) in a stove filled 
with steam. The bread then becomes very soft and elastic, although it 
has absorbed but a very small quantity (about 2 per ceut.) of water. It 
is then placed for two or three minutes in an oven heated to about 232 
deg. Fah. (150 Centigrade) to thoroughly dry the outside of 
the crust. On withdrawing the bread from the oven it is placed on plates 
forming moulds, in which it will assume the shape and size previouslyfixed. 
These plates are submitted to the rapid and forcible action of any kind of 
press. When the bread is cold it is withdrawn from the mould, is dry, 
and will preserve the form given to it. After being shifted about fora 
few days it should he put in cases to preserveit from the attack of insects, 
and should be stored in places free from damp ; it will thus keepgood for 
several years. 

186. J. Reicner, Berlin, “‘ Buttons and clasps.”—Dated 2ist January, 
1870. 


This consists in improved buttons, studs, and other fastenings for wear- 
ing apparel, to prevent linen or other material from tearing or giving way 
when subjected to strain, or from constant friction or other causes. In 
one arrangement of this invention the inventor forms improved holes by 
fastening oval eyes of metal in the linen or other material by the action 
of a fly-press or other means, and for these holes he makes one form of 
button or stud of a circular spring bent inwards at its end to the centre, 
the ends being continued upwards like shanks or necks, having at their 
ends heads or projections. 

191. F. Hockine, Broed-street, Ratcliff, ‘‘ Fastening music leaves.”—Dated 
21st January, 1870. 

This consists in the use of a tube split or slotted for its entire length, 
and a rod or wire or other centre piece, which is d through the 
hoop formed by folding the leaves or pieces to be united together, such 
slotted tube enclosing the centre rod-or wire, and the loop through which 
the rod or wire has been previously passed, and thereby holding the 
leaves or pieces securely together. 

192. H. J. Griswowp, Paris, “ Toy air-gun.”—Dated 21st January, 1870. 

This consists chiefly in the peculiar construction of the gun and pro- 
jectile, whereby the discharge is effected without any inconvenient or 
violent exertion, and in such a manner that the continued use of the gun 
shall be both ing and t ficial to the person using the same. The 

un is made nearly of the same general form as an ordinary fire-arm. It 

as a stock of wood to rest against the shoulder, and from the said stock 
extends a barrel made of brass tubing or other suitable material. — Not 
proceeded with. 
214. A. Larove, Brussels, “ Bells.” —Dated 24th January, 1870. 

This consistsin furnishing belts with cappersmade intwo parts, onethe 
upper part, fixed or immovable, the other, the lower part, movable, but 
jointed or connected to the upper part ; also in so hanging or suspending 
bells by cranked axles or other suitable means, in such manner that the axes 
of support shall be a litle above the horizontal centre of such bells, about 
midway between the rim and the top as viewed sideways, the axes of 
support having suitable journals supplied with lubricants.— Not proceeded 








with, 
222. G. C. Puttcox and T. Satnt, Goswell-street-road, ‘‘ Chronometers.”— 
Dated 25th January, 1870. 
is ists of a modified and imp d form in the propelling and 
detaining levers of the escapement patented by George Philcox, No. 730, 
1852—the blow push or shove given in the line of centre. The al teration 
is a concave angle, by which form the inventors obtain more freedom, and 
of necessity correct proportions. The train consists of centre-wheel, sixty- 
four teeth, eight-second wheel, sixty ditto, eight-third wheel, ninety 
teeth, six propelling levers cut, eight with — locking. This num- 
ber gives 120 beats a minute, being dead half-seconds—seconds given 
from third wheel.—Not proceeded with. 
223. J. SHertcuty and A. M. Hurst, Arthur-street Weal, “‘ Manu- 
facture of tables.”—Dated 25th January, 1870. 

The inventors employ a metallic or other suitable conductor of 
electricity, which they form into the inscription or required device, taking 
especial care that its electrical connection is broken at intervals, so as to 
exhibit, when placed in contact with an electrical apparatus, a series of 
sparks which will constitute the predetermined d . This conductor 
they affix to a foundation or framework constru of any convenient 
material, especial care that the conductor is in a state of insulation 
with regard to it; but they prefer to affix it toa no. ducting subst. 
such as glass, porcelain, or earthenware.—Not proceeded with. 


Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

163. J. Dewar, Kircaldy, ‘* Manure.”—Dated 19th January, 1870. 

The inventor takes bones, coprolites, and shells, and subjects them to the 
action of the alkaliliquor commonly called soda-ley, which he prefers to be 
of the strength commonly used in the manufacture of paper from Esparto 
grass. The bones, coprolites, and shells are subjected to the soda-ley fora 
shorter or longer period, to the character of the manure to be pre- 
pared, For a manure which shall be comparatively slow in itsaction the in- 
ventor subjects the bones, coprolites, and shells to simple alkaline treatment 
or immersion, and he finds that if they are broken intojsmall pieces and 
then subjected to the action of the ley of the kind obtained from 

per manufacture, as above mentioned, for a period of about fourteen 

. they become partially dissolved, and are suitable for a manure of a 

lasting character. 

177. G. E. Fawous, North Shields, “‘ Refining lead.”—Dated 20th January, 

70, 


1870. 
When lead containing zinc, anfimony, and other impurities has been 
melted in a suitable iron pot to a red heat, an air-tight cover is luted with 
clay on to the pot, and superheated steam is then introduced from a suit- 
able boiler or apparatus by means of a pipe introduced near the bottom 
of the molten lead, saturated steam being also admitted by another pipe 
above the molten materials. Th: and such fumes as may arise, 
are carried away by a pipe h the cover and passed into a condenser. 
This 1s continued till it is found that the liquid mass has 
with sins, which io then tmaeseee De the eee one , and 
then the 








” 


180. D. Sp1uu, Hackney, “ Treating zyloidine.” Dated 22nd Jan , 1870. 
The fibres or other materials capable of producing Xyloidine ‘by the 





action of a mixture of sulphuric and nitric acids, after having been con- 
verted into such yan ge is to be by preference freed from any resi- 
dual acid it may contain, as is well understood, and is then ina 
vat or vessel and submitted to the action of a such, for 
example, as a solution of chloride of lime, or to action of 
a solution of chlorine, or to the action of a solution of sulphurous 
acid or of a soluble sulphite, until the desired decolorisation 
or bleaching has been uced. Such result baving been obtained, the 
bleached or decol xyloidine is then freed by washing with water 
from any residual 


or soluble compound resulting from 
the employment of sock Backing 


I water, Smenty: “drying pres, ‘by 
excess of water, by means either of or by a , or 
means of a com in ak tie tee aeeee , may then either dis- 
solved or rendered plastic by any of the known solvents, or may be other- 
— treated soas to be capatle of employment for useful purposes in the 
arts. 

188. J. B. A. Dausre, Blane Muyer, France,“‘ Tinning wire.”—Dated 2lat 

January, 1870. 

The composition of this bath is as follows :—First, to about fifty quarts 
(100 litres) of water about 6 Ib. (three mes) more or less of the flour 
of rye isadded, and the mixture is for about half an bour ; it is 
then allowed to stand until the water becomes clear. Secondly, a solu- 
tion is separately prepared containing about 3} oz. (106 grammes) of 
pa oc ee of soda, about 4 oz. (seventeen grammes) of 

rotochloride of tin, and K.| oz. (sixty-seven grammes) of neutral pro- 

loride of tin are poun together and dissolved in a vessel with the 
addition of about 1 oz. (twenty to twenty-five grammes) of sulphuric acid. 
second preparation is mixed with the first, whereby a vegeto-chemico- 
metallic bath is obtained. 
176. . Cocurane, Upper Gornal, “‘ Preparing ores.” —Dated 20th January, 
18' 


sists in introducing the heated reducing gases into the chamber 

or kiln at a point situated some height above the discharge end of the 
kiln. While at such latter point the inventor introduces cool carbonic 
oxide or blast furnace gas, which in rising up through the heated and 
agg or wholly reduced ore d ding from the upper part of the 

in, where it has been subjected to the action of the oe, takes 
up the heat from such reduced ore, aud also completes the uction of 
any of the ore that may not be perfectly deoxidised, and the ascending 
carbonic oxide gas, by thus becoming itself heated, acts effectually, 
together with the upper heated gas, in reducing the upper strata of ore. 
The heat of the ore is thus ly employed, and the ore is discharged in 
a cool condition.—Not proceeded with. 
190. 8S. Gwynn, New York, U.S., ‘‘ Metaline,”—Dated 21st January, 1870. 

This con ists of a process of selecting, treating, compounding, and 
cousolidating certain substances, by which are produced new positi 
of matter (denominated by the i ti taline) designed for the pur- 
pose of journal boxes, and other parts of machinery and other icles 
whose surfaces in use are subjected to friction, and which substances 
possess such properties and conditions that in the practical use in 
machinery aF elsewhere in the arts of such articles made of it so little 
friction is actually caused, and so little heat thereby developed, that all 
—_ for the application of oil or any other lubricant is entirely 
obviate 














194. J. M. Pressner, Golden-square, “‘ Liquid fuel."—Dated 22nd January, 
1870, 


This consists in the construction and arrang t of ap for the 
purpose of mechanically generating inflammable vapour from petroleum 
or other hydrocarbons called liquid fuel, by and with the aid of 
atmospheric air ; also in the application by bustion in any suitab 
form of inflammable vapour so generated to and for the purpose of ob- 
taining motive power. 

196. J. Paton and P. and K. Harris, Glasgow, ‘* Generating carbonic acid 
gas.” —Dated 22nd January, 1870. 

This consists in apparatus fur generating carbonic acid gas for applica- 
tion to the extinction and prevention of fire, whereby the gas is produced 
economically and continually until the required quantity, whatever that 
may be, is supplied, practically free from water or any other liquid, 
which would destroy or injure the property with which it is brought into 
contact in its application for the prevention or extinction of combustion. 
201. J. R. Joanson, Rathbone-place, ‘‘ Preparing paper for photographic 

pictures.” —Dated 22nd January, 1870. 











This consists in substituting for sugar a subst ) or substi which 
shall give flexibility to the tissue, shall be soluble in water, and which 
shali be insoluble in the sitising solution, that is, the solution of the 





bichromate, or its analogue, employed ; and the best substances with 
which the inventor is acquainted are soluble soaps, that is to say, the 
stearates or oleates of the alkalis, and particularly soft soap, the oleate of 
po . ese subst: while p ing all the properties of the sugar 
tor this purpose in an enhanced degree, are not only free from the objec- 
tions to the use of that substance already referred to, but confer other 
qualities to the pigment compound, which will be set forth below. 

202. H. M. Wuirenean, Lime-street-square, ‘‘ Preparing blocks of animal 

food.”—Dated 22nd January, 1870. 

The inventor takes a certain quantity of any solid extract, or of essence 
of meat, and mixes it with the flour of grain of any kind, or with vermi- 
celli, tapioca, or other similar substance properly prepared, with other 
ingredients for keeping them in any climate, and he compresses them in 
moulds in a hydraulic or other powerful press to reduce their bulk. He 
prefers that the shape of the blocks be ——— like bricks, but 
much smaller in size, and that each block shall cou’ sufficient propor- 
tions of materials to form when boiled or warmed up one pint of good 
soup or other liquid food. : 

203. W. 8S. WalTE, Southampton, “Animal charcoal for filtering saccharine 
solutions.” —Dated 22nd January, 1870. . ba at 

The inventor takes, say 100 samy of animal ch , and puts 
an aqueous solution of ph oric acid, consisting of about 3000 of 
water, holding in solution about e = bie of oric acid. ay _— 
ference he first prepares the acid solution and notes its volume, and then 
puts the animal charcoal into it. He mixes them thoroughly, and lets the 
mixture stand for some time, say from six to twelve hours, when nearly 
the whole of that portion of the animal charcoal which has not been dis- 
solved will have subsided to the bottom of the vessel in which the mixture 
is contained. He then decants, draws off, or otherwise removes from it a 
quantity of the liquor, equal in volume to about two-thirds uf the volume of 
the original solution of phosphoric acid ; this liquor should be drawn off 
as free from insoluble matter as practicable. He then adds about 500parts 
of water to the third which remains mixed with the insoluble matter, and 
stirs them well together, after which he pours the mixture into a cream of 
lime, — by slacking about twenty-eight parts of lime and 
with it from 500 to 1000 parts of water. 

204. W. 8. WarrE, Southampton, “‘ Filtering saccharine solutions.”—Dated 
22nd January, 1870. 

This fevention | mainly relates, First, to filtering from the outside to the 
inside of the bags, so that the solid mattersremain outside ; and, Secondly, 
to placing the bags in the horizontal position, so that, as a greater surface 
is obtained for the solid matters to ~ upon, it takes much longer for 
such deposit to become so deep as to impede the operation to an 
appreciable extent. The manner in which the invention may be carried 
into effect is as follows :—The inventor constructs a box of suitable dimen- 
sions with a series of openings og y~ or side, -— with guides or 4 
in the interior wi . He es open wor! 
frames of wire wane orale suitable mate to slide freely through 
the openings into the box, and over each of these frames he fits a filter 
bag, which forms a sort of jacket thereto, leaving the outer end of the 
frame open and uncove 
205. W. Garton, Southampton, “‘ Fermentable saccharine matter.”—Dated 

22nd January, 1870. 

This invention refers to that stage of the process in which acid is present 
in the saccharine solution in a free state, and consists in adding to the 
solution, either during the conversion, or after the conversion is completed, 
some animal ch 1 or other subst. containing phosphate of lime ; the 
effect of this addition is that the free acid acts upon the charcoal and ren- 
ders the phosphates therein soluble, so that when the acid is neutralised 
these phosphates are reprecipitated in a finely divided condition, and 
when the-precipitate subsides, or the solution is filtered, a better defeca- 
tion or purification of the saccharine matters is produced. 

208. F. A. Barrow, Glasgow, N.B., ‘‘ Evaporating liquids.”—Dated 22nd 


Pre at 


traversed 
trated in a thin slowly-flowing layer or stream, whilst is 
applied to the bottom of the h by means of steam or otherwise. The 
trough may be placed at a slight inclination, or it may be constructed 
with a series of tal or nearly horizon’ 
length being placed at a slightly lower level than one preceding it.— 
Not proceeded with. \ 
216. R. 8. Dave and C. ScuorteMMER, Manchester, “Preparing colouring 
matters.” —Dated 24th January, 1870. 











Si Aeeeltnes tee eno pas, of exteeeee et aeematin, they 
to ten of sulphuric acid at boiling some time, 
then diate with w and neutralise the solu! Wil o emtbonaie, suck 


as lime or barytes, or with an alkali, such as caustic soda or potash, and 
remove the sul; thus formed filtration or crystallisation. The 
resulting liq they heat between 1 ce ge eects. pow ype te 
caustic soda or caustic mixed with nitrate soda or nitrate 


AvuG. 12, 1870. 





THE ENGINEER. 


119 








219. F. Ko%, Robert-street, “ Extracting jwices.”—Dated 24th January, 
1870. 


This ‘ists in a tion of the eral arrangement of the a) 
ratus for continuous diffusion for which a patent has been gran to 
the same inventor on the 17th May, 1869, No. 1498, as a communication 
from Julius Robert, of Scelourtz, Austria. In this improved aj tus 
the inventor places the feeding tube into the centre of the cylindrical 
diffusion vessel, and provides it with gearing, so aa to give it a slow rota- 
tion, and he attaches inclined blades or screws to the outside of the 
central feeding tube. He also provides a reservoir at a higher level, into 
which the juice is pumped up from a level situated in the lower part of 
the diffusion a In this reservoir the juice is heated and returned 

the diffuser through the central tube along with the fresh slices of 
cane to be extracted. 


Ait 








Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
225. H. B. Greenwoop, Watling-street, ‘‘ Electric telegraph.”—Dated 25th 
January, 1870. 

The message to be transmitted is written with a pointed 
metal foil covered with a non ducting sul 
message on this prepared surface with the pointed instrument, the non- 
conducting substance is by it removed from the metallic surface. The 
message may either be written in ordinary letters or in symbols to repre- 


instrument on 





in, an 
| @ succession of grooves, until the 12in. tube 


| 
| 


| 
| 


In writing the , 


sent them; the metal foil is fastened around the circumference of a | 





metallic irum, which, when the is being tr: 
to revolve continuously. 
surface of the foil ‘whic! 
movement is given to this point in the direction of the axis of the drum, 
or this motion might be given to the drum itself. The point and the 
drum are coupled up toa battery and to a telegraph wire, in such manner 
that when the point comes in contact with a portion of the metal foil 
from which the non-conducting substance has been removed an electric 
current will be transmitted through the wire. 


aS 





BIRMINGHAM AT WORK. 
(From our own Correspondent.) 


IN resuming my notes on the manufacture of military fire-arms 
in Birmingham, it may be well, in considering the progressive im- 
rovements of the last half century, to commence with the revo- 
utionary change which followed the application of fulminating 
powder, as an advance from the old flint lock. Although compo- 
sitions of this kind were known to chemists long before, it was not 
until 1807 that their application to the ignition of gunpowder was 
seriously thought of. mh that year a clergyman, Forsyth by name, 
conceived the idea, and obtained a patent for the use of fulminat- 
ing powder in the discharge of guns, but the rev. gentleman was 


greater in theory than in practice, and his experiments did not ) 
succeed. The idea, however, which was in itself undoubtedly | 


sound, was at once taken up by the leading members of the trade, 
and in the year 1816 it was carried into practical effect by the in- 
troduction of the copper cap. The name of the inventor is unfor- 
tunately not preserved, nor, owing to the existing patent of Mr. 
Forsyth, was the invention secured. It was first introduced by 
Mr. Joseph Egg in the construction of sporting, and almost all 
descriptions of guns, except military. At that period Govern- 
ments were slow to recognise and appreciate the efforts of mecha- 
nical genius in the improvement of the weapons of national defence. 
Thus it came to pass that the percussion principle, which was in- 
troduced in 1807, and made practicable in 1816, was not adopted 
by the military authorities of England until the year 1839. The 
French soon followed this tardy example, and in 1840 they con- 
verted not less than 700,000 flint into percussion guns. The per- 
cussion cap held its ground for half a century without any impor- 
tant moditication, but in its turn it is now succumbing to breech- 
loading cartridges, of which more anon, 

Having brought down to his point the main improvements in the 
mode of discharging the gun, we may now refer to those which 
relate to its accuracy as a weapon of precision. It is supposed by 
many people that the rifled barrel is a modern invention. This is 
quite a mistake. Mr. John D. Goodman, chairman of the Bir- 
mingham Small Arms Company, who has given a good deal of at- 
tention to the history of the gun trade, informs us that barrels 
were first grooved by the Germans at the close of the fifteenth 
century. The name of Gaspard Zollner, of Vienna, is handed down 
as the maker of one of the earliest specimens. At first the 
grooves were straight, the object being probably to diminish the 
friction of the bullet. 


itted, is caused | 
A metallic point is caused to bear upon the | at Enfield, although several foreign Governments have introduced 
is fixed around the drum, and a slow sideway | 





| 


penned with. These conditions are not very easy of accomplish- 
ment. 

Military barrels are made in the first stage by the process of 
rolling. A slab of iron, 12in. by 54in., and in. thick, is first 
turned in a pair of grooved rolls until the edges meet. It is then 
brought to a welding heat, and closed in a third groove of the roll. 
It is subsequently heated agai on a mandril through 
is drawn out to the 
required length of about 40in. These grooved rolls were invented 
by Mr. Osborne, of the Stratford-road, Birmingham, on the occa- 
sion of a strike among the barrel welders, and their intro- 
duction led to serious riots and disturbances. The iron used 
for barrel making is specially made for that purpose, being 
entirely homogeneous, and free from flaws when worked. In 
Austria, Prussia, and America, where iron of this high quality 
cannot readily be obtained, steel is used for barrel-making, and 
in many respects the latter is so preferable that it will doubtless 
be adopted universally in this country before long. In the patent 
punched barrel of Messrs. Deakin and Johnson, which attracted 
so much attention a few years since, welding is altogether dis- 
pensed with, the barrel being bored through the solid bar. When 
this was first brought out Captain Deakin submitted a speci 
to Lord Elcho om Mr. Lowe, the present Chancellor of the 
Exchequer, by whom, it is said, it was highly approved, but 
hitherto the Government has been reluctant to adopt the principle 





it with success. 
Other matters connected with the more recent progress of the 
trade in war weapons I must reserve for future notice. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE WORK BEING TURNED OUT IN THE DISTRICT: Mills and forges 
partially occupied: The reason—THE PROBABLE CONDITION OF 
TRADE NOW IF PEACE HAD CONTINUED — ORDERS BEING 
CHECKED UPON HOME AND FOREIGN ACCOUNT: Suspension of a 
large order for finished iron—EXPECTED NEW FOREIGN ORDERS 
IN CONSEQUENCE OF THE WAR: Makers trying direct with con- 
sumers in Germany—GOVERNMENT ORDERS ARRIVING FREELY 
—CONTRACTS IN THE MARKETS—THE UNITED States, SOUTH 
AMERICA, THE ANTIPODES, THE East INDIAN AND CHINESE 
MARKETS — PRiczS OF FINISHED IRON — Pics: Make 
in excess of consumption: Prices—CoaL: Dull — Harp- 
WARES: The effect of the war upon the trade: Suspension 
of some orders: Other orders offered but at unremunerative 
rates—FAILURE OF A BIRMINGHAM TRADER—THE BIRMINGHAM 
GUN TRADE AND THE WAR: Extraordinary statement as to Bir- 
mingham's capabilities : Birmingham working men and the war: 
Stocks of Chassepots in Birmingham—RaILWAY CARRIAGE AND 
WAGON COMPANIES: The effect of competition: Their trade 
during the past year—REDUCTION IN THE PRICE OF COPPER. 


THE Wolverhampton races and the continued summer weather 
have combined to prevent much work being done at the mills and 
forges during the past week. So partially have the hands been 
engaged by reason, chiefly, of the great heat, tuat the orders pre- 
viously in hand and now arriving are enough on most hands to 
keep the establishments going all the time that the men will work. 

If the war had not broken out, it is more than likely that a not 
much larger quantity of iron would have been turned out in the 
past three weeks than has been made under present circum- 
stances. If peace had continued there would, no doubt, have 
been a much greater demand. When the unhappy declaration 
of war was made business had just begun to revive at 
the ironworks and at the hardware factories, and there was every 
reason to believe that the latter half of the year would witness a 
good demand at remunerative rates. There are fewironmasters and 
hardware merchants who are not speaking of inquiries for goods 
having been checked ; and there are many who continue to refer 
to positive orders having been either suspended or countermanded. 
This state of things does not relate exclusively to negotiations with 
Germany or France. It applies equally to transactions relating to 
the home market. When there will be a change for the better is 
of course beyond ble predicti Seme howe houses who 





In 1620 Koster, of Nuremburg, gave a | are usually purchasers of somewhat valuable lots, as times go, 


spiral direction to the grooves, with the view of giving the ball a | decline to do more than order enough to meet the barest necessities ; 


rotary motion. The rifle was soon introduced into the military 
service, as we find the Poles shortly after making use of them for 
the defence of ramparts, and 
several of the continental Powers armed some of their soldiers 
with them; but it was not till 1794, during the American war, 
that they were introduced into the English service. The extreme 
difficulty of loading the rifle when the ball, encased in a patch of 
leather, had to be driven into the barrel with great force, 
prevented its extended use until within the last twenty years, 
when the difficulty referred to was overcome by the substitution 
of bullets which expand in firing, and which consequently do not 
require to fit the barrel closely in loading. This invention was, 
however, the result of many previous efforts in the same direc- 
tion. As long ago as 1826 MN. Delvigne, a French officer, proposed 
to use a loosely fitting spherical b: which, while in the barrel, 
should be swelled out by a few blows with the ramrod. The re- 
sult, as might be expected, was far from satisfactory. The ball 
was beaten into an irregular shape, and accuracy of flight was 
completely destroyed. Ten years later Mr. Greener, of Birmingham,a 
manufacturerofsome repute in bis daysuggested an expansive bullet. 
He constructed a ball of lead with an opening, into which a plug 
of some harder metal was driven by the explosion of the powder, 
so as to expand it ; but this likewise resulted in a projectile of ir- 
regular form. Meanwhile the French were not idle. In 1844 
Colonel Thouvenin produced the well-known carbine of the 

h 3s of Vi , called sometimes the carabine-d-tige, in 
which a steel pin or tige is placed at the bottom of the barrel of 
sufficient length to stand above the powder. On this a projectile, 
to which an elongated form had now been given, was expanded 
with a few sharp blows of the ramrod. The range and accuracy 
accomplished by this arm far exceeded any previous effort. In 
1849 ogg Minnié improved upon the rifie of Thouvenin. He 
removed the tige, which on many grounds was found objection- 
able, and for the bullet previously used he substituted one hollow 
at the back, its expansion being accomplished by the explosion. 
Captain Minnié placed an iron cap in the hollow, with the view of 
aiding the expansion. This was, touptes, soon abandoned, ‘and in 
the English service a plug of boxwood was substituted. 

Sir Joseph Whitworth may be regarded as the father of subse- 
quentinventions of military arms. His improvements in the form and 
character of the rifling, and in the ammunition, by which longer 
range and ter accuracy are attained, form the basis of the 
various modifications of the breech-loader now adopted by the 
ae Powers of England, France, and Prussia. The gun of this 

escription introduced by Mr. Westley Richards, of Birmingham, 
has we hear been largely adopted by the Government for the 
cavalry, as well as for the forces in China and New Zealand. 
Mr. Goodman pertinently remarks that 
breech-loading principle were in very general use, and there are 
many systems which offer all the advantages desired. The pro- 
duction of an arm for military use is, however, attended with 
much greater difficulty. Points have to be considered which ina 
anaes gun are comparatively unimportant. It is indispensable 

+ thearm should be safe, certain of action, strong and durable, 
and this under all conditions of climate and exposure to 
every kind of weather. ‘The cartridges must possess the same 
qualities, in order that they ong fitted for conveyance to dis- 
taunt parts without fear of accident or injury by damp or break- 
age; and it is now generally considered that thecartridge should 
carry its own priming, in order that the capping may be dis- 











rting guns on the | 


whilst shippers who were just completing negotiations now write 
suspensions. The last instance of the kind that has come under 


during the: succeeding century | notice is that of an order for 1500 tons of excellent finished iron. 


At the same time makers are looking for export orders whi 
would under ordinary circumstances be executed in Germany and 
Belgium and France. Feelers are being put out by merchants who 
usually get certain descriptions of finished iron from those 
countries; and specifications will soon follow. Generally, how- 
ever, the loss which consumers experience on account of the 
drafting off to the war of the men employed at the continental 
works is not yet much felt, and buyers from those markets will 


| not purchase in England until their stocks are bare, and there is 


no immediate prospect of further supplies from the same source. 

Some makers of steel and iron who hope to profit by the war 
in the way we have described are not waiting for the interposi- 
tion of merchants, but are themselves endeavouring to secure 
orders direct. In this, the manufacturers of this part of the king- 
dom are doing as certain others are doing elsewhere. Notably 
one of the leading steel producing firms of Sheffield, I have 
reason to know, has at this moment a representative in Germany, 
sent from home ptrposely to try to secure for his principals cer- 
tain of the orders that, but for the war, would be given to Messrs. 
Krupp, who are unable, because of the drain upon their men, to 
execute anything like the number of orders that their customers 
would desire to place upon their books. There is reason to con- 
clude that the etforts of British makers in this direction have not 
been fruitless, 

Government orders continue to be distributed. The specifica- 
tions are heartily welcomed. At least fourfold more iron is now 
being made for use in our national dockyards than was being pro- 
duced before the war broke out. The recent changes in the giving 
out of Government contracts has had the effect of causing the 
orders for the required to be more widely distributed, to 
the advantage of this district in particular 

Amongst the orders in the market, it may be noted that the 
Great Northern Railway Company are asking for tenders for 2500 
tons of double-headed iron rails, and 900 tons of cast iron chairs. 
Gas and water mains, gasworks plant, and rolled tram-rails, are 
wanted for the city of Santos, province of San Paulo, Brazil. 

More than a fair t of busi ti to be tr 
on account of the United States and South America; and the 
cane markets, together with East Indiaand China, continue 


Prices of finished iron keep up. The marked brands are still 
quoted at for common bars, £8 ; best bars, £9; sheets, £9 10s. 

Pig iron is now made in excess of the consumption. Stocks are 
therefore somewhat increasing on makers’ hands. The prices are 
not upon the whole lower, but where producers have to sell con- 
sumers get an advantage, especially if cash and not bills is required. 
The prices asked in general ran A are: Common forge, from 
£2 17s. 6d. to £3 5s.; best melting pigs, £3 10s. to £4; and all 
mine pigs, £3 15s. 

Ironstone maintains its price. 

Coal is not active, but it is not giving way. 
secure good prices, 

As to the general manufacturing industries of Birmingham 
and the surrounding townships, there is no change to note upon 
our recent reports. Many ¢pecifications remain in net 
but new ones might be accepted even for Germany and France 
if makers would accept the terms as to payment and delivery. 


toad 





Best qualities 
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These, however, are such as that producers say that they had 
better be without the work; they therefore decline the offers 
which are being made to them. At the same time there are 
firms who do business with some first-class German houses who 
have received neither suspensions nor countermands, and are, 
therefore, continuing to execute the orders which they received 
when all was quiet; and such orders, it may be noted, are larger 
than those to hand for some months previously. 

An old and respectable trader in Birmingham has been com- 
pelled to suspend payment. Mr. B. Paraviso, of Summer-row, 
in consequence of heavy and unexpected losses, has been com- 
pelled to call together his creditors. His books are in the hands 
of accountants. It is understood that the liabilities in Birming- 
ham and the neighbourhood are small in amount. 

Very extraordinary statements have been in and again put 
into circulation since the commencement of the Franco-Prussian 
war, relative to what Birmingham is doing in the supplying of 
armaments for the belligerents. That she is doing anything is 
open to doubt. That she is doing or is capable of doing what it 
has just been announced in the Scotsman she is about and can 
accomplish is certainly a legend. According to that journal, 
“‘there is only one house in Birmingham which can make the 
Chassepot, and this weapon it is able to turn out on an average of 
one a minute!” In other words, this one manufacturer, allowing 
twelve hours to the working day, can produce 720 Chassepot rifles . 
daily, 4320 weekly, and 224,640 ina year. It is quite clear that 
the writer of this marvellous statement either knows nothing 
whatever about the manufacture of rifles, or entertains a most 
exalted idea of the capacity of Birmingham gun factories. After 
the greater marvel just related, it isa very small affair to learn, 
as we do from the same source, that “‘one firm in Birmingham is 
manufacturing gun cartridges for the French at the rate of 200,000 
per week.” Itis of no use, we suppose, to say that we are not 
making Chassepots or cartridges in Birmingham for the French. 

Much as it may be thought the leadingBirmingham industry 
would benefit by Great Britain having to take part in the war, it 
is nevertheless a fact that the artisans of that borough are 
extremely anxious that this nation should be kept clear of the 
fray. After only eight hours, a memorial to the Premier, urging 
the Government to maintain strict neutrality, was signed in 
Birmingham by as many as 7859 persons, the majority of whom 
were working men. 

Many thousands of Chassepots are nevertheless now lying in 
manufacturers’ hands. The hope has reasonably been expressed 
that some of the foreign Governments who are now bitter with 
the fever of military preparation, may be less fastidious than 
our own Government, and purchase them. The arms are in stock, 
and lie at the Small Arms Factory, because they have been 
rejected by the English Government. They have been so rejected 
because although they are of the regulation pattern and quality, 
they yet fail, on what is believed to be a purely technical ground, 
to meet the War Office requirements. The Small Arms Factory 
have received Government orders which embrace strictly machine- 
made and interchangeable parts. The contract is a large one, and 
mg be executed in as brief a period as the War Office would 

esire. 

The profits of the Metropolitan Railway Wagon Company, it was 
| shown ast week, have been kept to within the most meagre limits 
owing in no small part to the very considerable competition which 
such firms have had recently to meet. A further striking indica- 
tion of the state of trade in the past year, even in those goods 








which, like railway wagons, have been in better demand than many 
other kinds of merchandise produced in this part of the kingdom, 
was afforded on Wednesday, when the Staffordshire Wheel and 
Axle Company held their fifth ordinary general meeting. The re- 
port showed that the net profit upon the year’s transactions 
amounted to £317 11s. 2d., which had been carried to the credit of 
profit and loss account. The directors regretted that the profit of 
the year had not been sufficiently large to enable them to declare 
| a dividend. The company’s transactions had been considerably in 
excess of those of preceding years, and its business connections were 
steadily increasing, but the great cowpetition for orders had had 
the effect of keeping down prices, so that the improvement anti- 
cipated last year had not yet been realised. The works were in an 
eflicient state, and were at present fairly supplied with orders. 
At the meeting of the Metropolitan Carriage and Wagon Com- 
pany on Tuesday, the chairman, in moving the adoption of the re- 
| port, which I last week showed recommended a dividend of 5 per 
| cent. per annum, said that this happened to be a year in which 
they had been singularly unfortunate. The year did not open with 
as bright prospects as they could have wished, and, to express his 
own private opinion, for the first three months he had an impres- 
sion that the directors would be unable to pay any dividend at all. 
Business was so dull, and competition so great, that he hardly 
| knew what wae best to be done. However, he was thankfal to 
| Say that that state of things had materially altered during the latter 
| part of the financial year, and they were now in a better position 
| so far as orders were concerned, than they were that time twelve- 
| months. With regard to the future—remarked Mr. W. Holliday, 
who seconded the adoption of the report—the Londen and North- 
Western works had cost them £11,500, which by the sale of part 
of the machinery was reduced to £11,329. Last year £6376 was 
written off the contingent fund, so that the amount of debt now 
standing inst the p was £11,329. If they could only 
get rid of that item they would be in a position to pay a good and 
substantial dividend, for he bad no hesitation in saying that there 
was no company in the country at the present moment, whether 
for building wagons or carriages, capable of earning a larger amount 
for their shareholders than their own. It required, however, good 
management, and the forbearance of the shareholders, although 
there was no sounder company in existence. 

The half-yearly meeting of the Midland Wagon Company was 
held on Tuesday, when the report and accounts were read and 
approved, and a dividend declared of 10 per cent., free of income 
tax. Messrs. Griffin, Keep, and Short, the retiring directors, were 
re-elected. 

On Tuesday Messrs. 8. J. Scott and Co.'s circular announced a 
reduction in w of £2 per ton. Present prices are now— 
best selected, £73 per ton; tough ingot and cake, £71. Mr. 
Josiah Kempson’s circular gives the following prices :—Tough 
ingot, £71; best selected, £73; sheets, £76. The following is 
Messrs. Crawley and Parsons’ circular :—We beg to advise you 
that copper has to-day been officially reduced £2 per ton, making 
present quotations —tough ingot, £71 ; best selected, £73 ; brazier’s 
sheet, £76, all per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—IMPROVED TONE IN THE IRON 
TRADE—SHIPMENIS OF PIG IRON -- THE MALLEABLE IRON 
TRADE—CONFERENCE IN GLasGcow oF NorRTH UF ENGLAND 
INSTITOTE OF ENGINEERS—INSTITUTION OF ENGINEERS IN Scot- 
LAND—LARGE NEW SHIPBUILDING YARD—THE NEW GERMAN 
MAIL STEAMER. 

THE Glasgow pig iron market fell very low last week, and for 
the first time for a long period broke the “fifty shillings.” But 
the rapid changes in the aspect of continental affairs have imparted 
rather a better tone to the iron trade this week—the hope being 
entertained that the war will not be of such long duration as had 
been anticipated, and the shipments to Germany having been par- 
tially resumed on account of less interruption being now offered on 
the river by the altered position of the armies. 

The price has advanced from 49s. 10d, to 51s. 6d., closing now at 
5ls. 4$d. with a iderable amount of busi doing. The course 
of —_ depends entirely upon the tenor of the news from abroad, 
and these are likely to produce considerable fluctuations. 

The shipments for last week were 6445 tons foreign, 4495 tons 








coastwise ; total, 10,940 tons, against 17,744 tons in the corre- 
sponding week of last year. The returns for the week are con- 
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sidered fair in view of the interruption to exports caused by the 
outbreak of war. Local consumers have purchased largely at the 
cheap rates, and there has also been a considerable accession in 
the shipping orders for the same reason, so that altogether matters 
are now in a rather more satisfactory condition. : 

In the finished iron department there has as yet been little 
alteration, although it is probable that the recent change in the 
state of affairs on the Continent may make some difference. 
During this intensely hot weather the malleable ironworks are 
generally allowed to go easy during the day, but as yet the works, 
as a rule, are in full swing. The extensive malleable ironworks at 
Holytown are being rapidly pushed forward, and a large number 
of convenient and substantial dwelling-houses for the workmen 
have been erected. The prices of all descriptions of finished iron 
continue to be well sustained, although the tube trade has been 
rather quiet during the week, but orders for railway material are 
coming to hand daily. ’ no 

Joint meetings of the North of England Institute of Mining 
and Mechanical Engineers and the Institution of En; neers and 
Shipbuilders in Scotland are being held this week in Glasgow. 

One of the most interesting of the Clyde shipbuilding yards 
visited this week by the Institution of Engineers is certainly the 
new yard of Messrs, Alexander Stephen and Sons, at Linthouse. 
The recent great increase of the business of the Messrs, Stephen, 
together with the extension of the Stobeross wharf, have inc uced 
this firm to remove to the roomy locality farther down the river. 
The new site is on the lands of Linthouse, situated to the west of 
the great yard at Fairfield. Here about thirty acres of ground 
have been secured, on which have been erected most magnificent 
works. Building operations were commenced last year, and the 
various erections necessury for carrying on the busiaess are now 
about completed. Some idea of the extent and resources of this 
immense yard may be formed by a glance at the following ar 
ticulars. “At the east side of the ground are the blacksmiths’ shop 
and forges. Stretching westwards from this is the a ems 
shed, extending to 500ft. in length, and200ft. in breadth, the breadt 
being divided into four spaces of 50ft. each, resting on rows of iron 
pillars. To the west of the machinery shed isa three story building, 
measuring 260ft. by 60ft. on the Moor. The lower flat of this erection is 
to beused for general carpentry and heavy joiner work. On the flat 
above this is the joiners’ shop, which is fitted up with circular 
saws and other wood-working machinery. On the top flat is the 
moulding loft, lighted from above and at the sides, and having an 
unbroken expanse of floor 260ft. long by 60ft. broad. To the west 
of this building is the engine-house, in which is placed a splendid 
compound engine of 300-horse power, which drives the main shaft 
connected with the machinery shed by means of a spur wheel of 
17ft. diameter. Another shaft, driven by the saw engine, passes 
underground to the west, where it drives the sand-mill, planing 
and other machines for working wood. These machines are con- 
tained in a building situated immediately to the west of the 
engine-house, and measuring 100ft. by 90ft. The ground between 
the workshops and the river has been cut away and adapted for 
building ships. The extent of river frontage will give room for 
carrying on the building of about a dozen large ships at one time, 
giving at the same time sufficient slant down the river for safe 
launching. 

Under the spacious sheds 





there is some excellent new 
machinery recently erected ; conspicuous among which is a very 
large machine for bending plates, constructed by Messrs. James 
Bennie and Company, Glasgow. The rollers in this machine are 
2ft. diameter and fully 16ft. in length. So ponderous is the upper 
roller that it is moved upwards and downwards by means of gearing 
driven from the main shafting by a belt. This is quite a novelty 
in the working of the upper roller ; and so well are the appliances 
for raising or depressing either end or both ends of the roller, that 
the whole movements of the machine are completely under the 
easy control of one attendant. : 

There is likewise one of Messrs. Bennie’s patent bending or 
straightening machines, for curving or straightening the 
deck beams or girders cold, or for otherwise giving a “set” to angle 
irons. This isa machine of great power, and seems well deserving 
the estimation in which it is now held by shipbuilders, for it must 
tend greatly to save time and labour. It bends at both ends of 
the machine, and can do horizontal punching besides. : 

The enterprising proprietors have shown considerable practical 
wisdom in the planning and arrangement of this yard, and in the 
selection of good tools, The works are altogether admirably 
adapted for the successful carrying on of a large shipbuilding 
concern. 

The fine old mansion of Linthouse, belonging to the estate, is 
included in the ground, and is in the meantime being used for 
offices. Already three large vessels are being proceeded with in 
the yard—two steamers and a sailing ship. The old premises of 
the firm are not yet deserted, as a good many vessels still remain 
to be finished there, but the transference of the work is being 
gradually accomplished. 

It is pretty well known that Messrs. Caird and Company have 
contracts on hand for a large number of steamers for German 
owneis- The new mail steamer Thuringa, which they have just 
completed for the Hamburgh and American mail service, after 
going down the river on Monday on a preliminary trial, has been 
taken over to Gareloch, there to lie at moorings until the present 
war between Prussia and France is over. She is moored close to 
the training ship Cumberland. 


(From our own Correspondent.) 

CLEVELAND IRON TRADE: Zhe ironmasters’ returns--THE 
TYNE DISTRICT— STOCKTON AND WATERWORKS. 
I FouND the market at Middlesbrough on Tuesday very similar to 
what it was the previous week—plenty of conversation, some 
excitement, but no business. The war was the absorbing topic. 
There were no prices quoted, but for the information of intending 
buyers I can assure them that the list rates are now no guide to 
the actual prices they ought to pay for pig iron. With the excep- 
tion of the decline in prices, the Cleveland district up to the 
present time has not felt much of the ill effects of the war. The 
ollowing return of the Cleveland Ironmasters’ Association, which 
have been issued since my last letter, will show that the trade is 
in a healthy condition :— 


THE 


MAKE. 
Ironmasters’ Association. Other Makers. Total. 
fon Tons. ‘ons. 
Month ending 3lst July, 1870.. .. .. 122,200 23,021 .. 145,221 
Month ending 3ist July, 1869.. .. .. 98,068 22,798 .. 120,866 
Month ending 30th June, 1870 wk soe =114,421 4. 21,912 .. 136,833 








Increase upon July, 1869 .. -- 24,355 
Increase upon June, 1870... .. 8,888 
SaHipMENTS ForeGn. 
Month ending 31st July, 1870.. .. .. 15,297 «. nil. .. 15,297 
SHIPMENTS COASTWISE. 
Month ending 31st July, 1870.. .. «. . 14,331 1,412 .. 15,743 
Makers’ Stocks. 
Slst July, 1870 se oo os os oc co 54,458 oc 19,474 .. 78,982 
90th June, 1870 -.. .e oo co oe 46,595 .. 18,294 .. 64,889 
Increase upon June, 1870.. .. «. 9,043 
WarRAnT STorrs. 
2nd August, 1870.. .. 2 os «. o 15,189 
5th July, 1870... oe se 66 oo wee 
Decrease upon July, 1870 .. «2 «. 900 
ABSTRACT: 
Increase in make upon June... «sos +s oe ce 8,888 
Increase in stocks—makers’ upon June .. .. 9,043 
Decrease in stocks—warrant stores upon July 900 
Allthe 


In the manufactured trade there is nothing new to report. 


* The Proceedings are reported fully on ‘page 105, 





works are busy, and are likely to have plenty to do for some time. 
Rnginosrtes is brisk, but there is not so much doing in ship- 
building. 

On the Tyne trade is gradually feeling.the depressing effects of 
the hostilities on the Continent. Many of the shipowners, how- 
ever, are obtaining excellent freights for running c to the Elbe, 

Some time ago the corporation of Stockton-on-Tees decided to 
establish waterworks at Osmotherly. Competent engineers reported 
on the scheme, and application was made to Parliament for powers 
to proceed with the works. The corporation were opposed, and 
ultimately the scheme wasabandoned. At the last meeting of the 
corporation a committee was appointed to consider what steps 
should be taken with a view to purchasing the Darlington Water 
Company’s works, their chief opponents during the agitation for 
the Osmotherly supply. It is contended that if the Stockton 
corporation purchased the Darlington Company’s works they 
might use their supply for manufacturing purposes, and construct 
works of their own at Osmotherly, to supply the inhabitants of the 
Teesside towns for drinking purposes. ‘This is aquestion of con- 
siderable magnitude, and it is very doubttul that the Stockton 
corporation can single-handed carry out the scheme. It would be 
well if Darlington and Middlesbrough—towns supplied by the 
Darlington Water Company—were to co-operate in the scheme 
proposed by Stockton. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE : Another season of drought set in: No relaxation 
of operations : The water supplies: The war; Its effects not yet 
felt in the district : Misgivings as to the future: United States and 
Canadian inquiries : Clearances of railway iron from the local 
ports continue large : Amount of make not reduced—THE HOME 
TRADE—THE TIN-PLATE TRADE—THE STEAM AND HOUSE COAL 
TRADES—TRADE OF THE SOUTH WALES PORTS FOR THE MONTH 
or JuLy—THE Liynvi Coat aNnp IRon CoMPany. 


AFTER the late tempestuous weather another season of drought and 
intense heat seems to have set in. Since the beginning of the 
week the sun has been scorching, and it is with difficulty that the 
ironworkers have been able to continue work before the fires. No 
relaxation in operations in the large establishments is yet to be 
reported in connection with any part of the district. All anxiety 
in regard to the water supply has been allayed, probably not to be 
experienced again this year, the late heavy rains having so effec- 
tually replenished the tanks and reservoirs at all the works. 
Many contrivances were obliged to be made during the drought, 
while inconveniences were numerous, and the complete stoppage 
of some departments of the works was for a time imminent, but 
those difficulties have now been surmounted, and makers may on 
the whole congratulate themselves upon having had a very satis- 
factory season. 

Nothing has hitherto occurred seriously to militate against the pro- 
gress of the iron trade, since the sanguine anticipations of the be- 
ginning of the year were first entertained, except that now, in the 
last hour, as it were, the outbreak of the Franco-Prussian war has 
arisen and cast a gloomy shadow over all branches of trade. 
Although in this district the effects of the war have not yet been 
felt—and the ssibility of their not being felt at all 
is clung to S many—still there is a_ feeling of 
suspense and anxiety in regard to the future that 
cannot be set aside, and things cannot go on as they otherwise 
might until peace has been restored, Makers have stilla good 
list of orders before them, and inquiries from the United States 
of America, Canada, and other colonies continue to arrive with 
tolerable regularity, so that really there is no ground for appre- 
hension as to the immediate prospects of the trade. The 
clearances of railway iron from the local ports continue 
large, and when it is remembered that stocks have everywhere 
been almost entirely cleared, the iron shipments not only will 
bear favourable comparison with those of previous times, but will 
show also that there has been no reduction in the amount of make. 
Where will the warlike disturbances end ? is, however, the natural 
and universal question. The fact of France and Prussia merely 
being at variance could not to any serious extent injure 
the finished iron trade in a district which looks to more distant 
sources of demand ; but the fear that this Franco-Prussian dif- 
ference may entail a European war gives matters a ‘dif- 
ferent aspect, and it cannot be wondered at if, in this, and in all 
other districts, some misgivings as to the future are felt. As in 
other more important centres, in the home trade there is very 


little doing. The demand for pigs has slackened, and quotations , Leap, Pig, Foreign, per ton .. 


are uncertain. 


i 
In regard to the tin-plate trade there is nothing new to note. 


With a tolerable American demand makers are obtaining greater 
remuneration from their productions since the reduction in the 
quotations for tin; and it is not improbable that still further re- 
destione will be made in the quotations for the raw materials. 

The returns of the trade of the South Wales ports for the last 
month are scarcely so satisfactory as might have been expected, a 
decrease in the coal shipments being shown as compared with the 
corresponding month of last year. The present month, however, 
is expected to show more favourable results. The exports of coal 
from Cardiff during the month of July reached 171,200 tons, as 
against 177,273 tons in July 1869; Swansea 54,030 tons, against 
58,117 tons; Newport, 25,478 tons, against 27,815 tons; and 
Llanelly, 10,299 tons, against 13,236 tons. The shipments coast- 
wise were as annexed : Cardiff, 77,983 tons, against 77,743 tons ; 
Swansea, 20,167 tons, against 23,459 tons ; Newport, 65,983 tons, 
against 68,711 tons ; and Llanelly, 21,155 tons, against 17,527 tons. 
Cardiff exported also 26,712 tons iron and 7472 tons patent fuel : 
Swansea, 3667 tons iron, and 11,926 tons patent fuel; Newport, 
16,488 tons iron ; and Llanelly, 120 tons of iron. 

The inquiry in the Court of Chancery into the case of the 
Llynvi Cowl and Iron Company v. Brogden, about which a good 
deal of interest has been felt, has at last been completed, though 
judgment has not been given. The controversy is rather an im- 
portant one, the statements made on both sides being most con- 
flicting. The plaintiffs 1 the defendants of absolute fraud, 
in that they had abstracted about nine acres of coal from their 
property wilfully, and appropriating the products to themselves. 
Considering that the defendants themselves had something like 
9000 acres under which coal lay, renders it scarcely probable 
that they would be induced to encroach with a fraudulent purpose 
upon their neighbours’ property. That the coal was abstracted is 
not, however, denied, and the question, therefore, is whether 
there had been any leave, license, or agreement, between the 
parties? The defendants contended that they had proceeded 
under the full belief that an actual contract existed, and that the 
plaintiffs had perfect knowledge of their advance into their mine, 
and moreover that they had kept _— of the workings and sub- 
mitted accounts of the takings to the plaintiffs. Judgment will no 
doubt be anxiously awaited for. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Coat 1n SoutrH YORKSHIRE—STATE OF TRADE IN SouTH YorK- 
SHIRE GREAT NORTHERN RAILWAY: Sleaford and Bourn sec- 
tion— GOVERNMENT ORDERS FOR ARMOUR PLATES AT SHEFFIELD 
-- MIDLAND RaiLway : Maintenance of rollina stock - LrvERPOOL 
SEWAGE UTILISATION COMPANY— SHIPBUILDING AT THE HARTLE- 
POOLS—STATE OF TRADE AT SHEFFIELD—Gas AT CLECKHEATON 
--WAKEFIELD WATERWORKS CoMPANY. 

Coa has been reached at the new Oaks Colliery, sinking opera- 

tions having been carried on almost day and night for three years, 

The winning of coal at this olliery is of great importance, as in 








all probability it will lead to the recovery of the 100 or more bodies 
which since 1866 have been entombed in the old workings con- 
nected with the Ardsley Oaks Colliery, The coal was reached at 
a depth of 335 yards, and is found to be of excellent quality. At 
the Burton Bridge Colliery, belonging to Messrs. Day, Embleton, 
and Co., coal has also been reached at a depth of 290 yards, 
Sinking operations have been proceeding at this colliery for three 


years past. 

There is little change to note in the South Yorkshire coal and 
iron trades. ils, plates, and bars are in fair request, and there 
is a sustained demand for Bessemer steel. The war has unsettled 
the export steam coal trade from Hull and Grimsby, but an im- 
provement is anticipated. There has been scarcely so much doing 
in house coal, 

Mr, Firbank, of Newport, Monmouthshire, who constructed 
the principal portion of the London end of the Midland Railway, 
has taken a contract for the execution of the Sleaford and Bourne 
section of the Great Northern Company. The length of the new 
section is seventeen miles, 

The great armour plate works at Sheffield have received orders 
to furnish a number of shields which are intended for the defence 
of the Thames and the Medway. These orders are expected to 
employ the works of Messrs. J. Brown and Co. (Limited) and 
Messrs. C, Cammell and Co. (Limited) for some months to 
come. 

Mr. Kirtley, of the’ Midland Railway, reports that during the 
ast half-year the locomotive and rolling stock of the company 
as been maintained in good order and condition, and that the 

renewals for the half-year have been fifteen engines, twenty-two 
carriages, twenty-seven brake vans, one carriage truck, two horse- 
boxes, and 298 wagons, the entire cost of which has been charged 
to revenue. ‘The total mileage run by trains during the past haif- 
year was 8,310,001 miles, showing an increase of 1,013,541 miles, 
as compared with the corr ling six ths of 1869, 

At the annual meeting of the Liverpool Sewage Utilisation 
Company it was stated that the profitable results of the applica- 
tion of sewage to agricultural land had been thoroughly proved by 
the effect produced on the company’s farm at Ince and on the 
land of those farmers who had taken it. The further extension 
of the company’s undertaking was now checked by want of capital, 
which was the only obstacle to the proper development of the 
scheme. At present scarcely one-fifth of the available quantity of 
sewage was being sold, and a further sum of £1000 was required 
to start the distribution of the sewage and the operations of the 
company’s farm in a lucrative manner. 

Seeneneing operations are proceeding actively at the Hartle- 
pools, 

The continental war is exercising a depressing influence upon 
some of the continental trades of Sheffield. There is, however, no 
lack of orders for railway material ; considerable orders from the 
Continent have been countermanded, but there is a sufficiency of 
home, American, Russian, &c., orders to keep the leading firms in 
full employment for some time to come. All the heavy depart- 
ments of local industry may be said tv be fully employed ; there 
is also a good demand for telegraph wire. 

The Cleckheaton gasworks have been transferred to the Local 
a. “y Health of that town, in consideration of the payment of 

Messrs. Kitson, of Leeds, have contracted to supply the Wake- 
field Waterworks Company with a new pumping engine. 











PRICES CURRENT OF METALS AND OILS. 
































1870, 1869. 
Coprer—British—cakeandtile; £5.d. £84.) £8.4d..£58. 4. 
PCr tON sesccesececsssoe| 69 O O.. 70 0 01738 0 0..74 0 0 
Best selected ...ccsscsseesee| TL 0 9.. 0 0 0/76 00.. 0 06 
Sheet sececcecscccsecsesee| 79 O Use 73 0 0/79 0 0., 90 0 0 
Bottoms .sccccccccscccecce| 18 O 0.. 80 0 0/82 0 O.. 00 
Australian, per ton .....60.| 69 0 0..7310 0) 0 0 v.. 7710 0 
ish Cake .sscsccccoesee| 0 0 0. 0 0 0/72 0 0. 0 0 0 
i esecdccccccescsses| 68 © O.. 64 O 0167 O 0.. OF 16 0 
Do. refined ingot ..s.....| 69 0 0.. 7310 0! 71 0 6..73 0 0 
Ye.iow Mera, ad socoee| O 0 GE 0 0 7] 0 O 6 O OF 
Iron, tig fe Sent d, ton sees} 211 6} cash 212 3 cash 
Bar, Welsh, in London......| 7 5 0.. 712 6| 612 6.. 615 0 
Wales ......| 615 0.. 617 6| 600. 65 0 
Staffordshire | 710 0.. 8 0 0| 750... 77 6 
Rail, in Wales......«..-0006) 615 0.. 75 0| 6 2 6. 65 0 
Sheets, singlein London ..| 910 0..10 5 0'950. 000 
Hoops, first quality ...4....} 810 0.6. 95 0) 850.87 6 
Nailrods ..ccccccsccoscceee| 710 0.. 8 0 0} 7 5 0.1. 710 O 
Swedish...crcccssccccsccoee| 915 0..10 5 0] 915 0.1.10 5 O 
1815 0..19 5 0/1810 0.. 000 
English, W.B. ..cccc.ssseoee| 20 5 0.. 2015 0/20 7 6.. 2010 0 
Other brands ...cccsccs.eoe| 1910 0.. 20 0 0/19 0 0..19 5 O 
Sheet, milled ..ceccsscceese| 2010 0.. 0 0 0/20 O 0.. 20 2 6 
Shot, patent..ccccccsccseees| 21 O 9. 2110 O/| 22 5 O.. 2210 O 
Red or Minium o...ceccooee| 1915 0.. 2010 0) 20 5 0.. 2010 O 
White, dry sosccscccccecces| SU U0 O.. 0 0 0} 2 0 0.. 28 0 0 
ground in Oil ...e.eseeeee| 0 0 0.. 0 0 0) 26 O 0.. 29 0 0 
Litharge, W.B. ...-sececoce] 0 0 0.. 0 0 0/24 00... 000 
QUICKSILVER, per covcccse| 717 0.. 0 O O| 617 0.. 618 O 
Specter, Silesian, perton....| 19 0 0.. 1910 0/2015 0.. 2017 6 
English V cocccccccccess| 1910 0.. 0 0 0/2015 0.. 0 00 
ZINC, ditto sheet.ccccccsecsece| 24 0 0.6. O 0 0/2510 0.1. 000 
SreeL, Swedish faggot........| 0 0 0.. 0 0 0) 0 0 0.. 00 0 
Keg.c--csccccce cocccscccce| 15 0 0.. 0 0 0115 0 0.. 0 0 O 
Try, Banca, percwt. ......c000} 6 09 0.. 0 0 0] 615 0. 00 0 
Straits, fime—cash ..........] 519 0.. 0 0 0} 612 0.. 61210 
For arrival .. 518 0.. 0 0 0) 6 9 0.1. 610 9 
English blocks . 6 6 0. 6 7 0] 6 2 0. 00 9 
Bara ..cccccces -| 6 7 O. 6 8 0} 640.0096 
Refined, in blocks........] 6 9 0.. 610 0| 611 0. 000 
TrxpLaTEs, per bx of 225 sheets 
IC coke. SS. Gas e ST ES 8. ES 
1X ditto.. 196... 1H 0} 1 8 O.. 110 6 
1c 38 @. 2360} 128 6. In 6 
1346. 136 0] 114 O.. 117 6 
Coa.s, best, per ton. 017 6... 019 0) O18 0. 018 6 
Other sorts . 016 6.. 017 3; C14 6. 017 9 
Ors, per tun, 87 0 0.. 0 0 0) 39 0 0..40 0 0 
Brown 34.0 U.. 35 0 0) 31 0 0O.. 32 0 0 
84 0 0.. 0 00 9 60.. 000 
Whale, South Sea, 87 0 0.. 8710 0:37 0 0... 000 
ellow . 3610 0.. 0 0 0/36 0%. 000 
Brown . 35 0 0.. 0 0 0| 34 0 0..85 0 6 
E.I. Fish 82 0 0.. 33 0 0) 32 0 0. 000 
Olive, Gallipoli . 50 00.0005 00.000 
Spanish .....++ 50 0 0.. 0 0 0/5310 0 54 0 0 
Palm . 3910 0.. 40 0 0) 4110 0.. 42 0 0 
i 2915 0.. 0 0 0/31 5 0. 000 
4510 0.. 0 0 0/41 0 0. 006 
400.. 00 0:39 00.000 
47 0 0... 0 0 0| 42 10 0.. 000 
4 uv 0.. 0 0 0/3910 0. 000 
70 0 0..72 0 0/70 0 0.. 72 0 0 
8 0 0. © 0 0/35 0 6.. 0 0 0 
PRICES CURRENT OF TIMBER. 
1870. 1869, || 1870. 1869. 
8424 6) £8 £ «| Per lond— 40242042424. 
13 a et ity Genade in’guaitig “36 10 8 6 181019 10 
$3518 $ $8 samngtee: 118 i838 
Wee a 
6 0 610 $10 6 0|Gu Pesesbarg y it 10 18 | te 45 12 1 
gE 8) ef 6 ui vintad .. 70806060 
455 514 510 . 709 Qoe@ 
oeeo;|0000 - 9 OTL O| 8 O P15 
50610| 456 5 8° 9 0} 7” S10 
30410) 3130 40 - 10 51210) 9 0 010 
30 4 0/) $10 310 - 81012 6] 81010 0 
+30 4 0) 218 917, 
-210 3 0| 2 0 210) 6 12 Ww} 10 10 18.10 
i 58/48 $8 
0000/0000 90 (0.60 
315 510) 5 0 6 0 
St Pever’s 5 10 6210/7 0 8 0 702 00:«;70 
Deals por O.. 180, by 50. din, slaves m 13 020 (| 181019 0 
uel 1 Ww spruce 7 
bi Jounwitapruce 191014 0| 18 015 0 al teil 



































Ave. 19, 1870. 


THE ENGINEER 


121 




















PRUSSIAN HEAVY ARTILLERY—RIFLED AND 
‘ SMOOTH BORE. 


WE this week produce engravings of three classes of Prus- 
sian artillery, all of heavy natures—not so much because 


Prussia is in every one’s mouth, but because these pieces | speed 


(our drawings for which we can vouch for as exact, having 
been derived from an official source), though far from being 
of new or very recent adoption, are capable of teaching us 
some lessons, if indeed those “ho rule amongst us be capable 
of receiving any in matters military or naval. The drawings 
we engrave, with their figured dimensions, are so plain to 
the eye that but few words of explanation will be needed 
for the readers of THz ENGINEER. ig. 4 shows the ex- 
ternal horizontal projection of the steel hooped gun, which 
may be viewed as the staple 
of the heavy rifled cannon, 
for coast and fortress defence, 


by Prussia. 
these la numbers have 
been produced by Kruppat ui//774ige$o77-_.8------ 


Essen. <A few, but compa- 
ratively a very few, shorter 
guns, but much larger in 
calibre, have been produced 
also, and of the type here en- 
graved, and we are informed 
that guns of a shorter class 
have been constructed for 
the use of the Prussian navy. 
All these are breech-loading 











What ! we think we hear said, going back to “old smooth- 
bores”—has not the Times said they are “as antiquated 
and useless as bows and arrows”—and go to the Arsenal 
at Woolwich, and see the acres of ground there covered 
with smooth-bores, all marked off with the yellow cross for 
ly destruction. Yes, these are precisely the reasons | 
why at this moment, we point out the classes of heavy 
smooth bores which Prussia continues in her ser- 
vice, and the value of which she at least recognises, 
The truth is that for a large number of pt 
both of defence, and of at on land, and for not 
a few, even for coast defence, smooth bores are just 
as available and valuable as they ever were, and 
there are some special uses for which they are more valu- 
able than rifled guns of any calibre. The latter, as in the 


LONG 24-POUNDER SMOOTH-BORE GUN. 
IRON 1858 


Fic. 1.—PRUSSIAN 











pieces, this part of the guns 
consisting of the arrange- 
ments known as Greiner’s 
and Krupp’s, with some 
slight modifications and sim- 
plifications. 

The gun we engrave is 
about eight and a-half Bri- 
tish inches calibre. At the 
muzzle it is one-third of a 
calibre ; at the seat of the 
shot one and a-quarter ca- 
libres ; and at the reinforce, 
where the main effort of the 
powder is presumed to becon- 
centrated, or, at least,where it 
is advisable there to counter- 
act the weakening effect pro- 
duced by the transverse per- 
foration for the breech-load- 
ing, it is two calibres or’ 
thereabouts in thickness, 

Prussia having, with 
sense, adopted large slow- 
burning powder for allheavy 


— ee 
















and military ones; but how it is that in almost the same 
week’s journals we find Major Palliser gracefully apolo- 


| gising for another of his converts havi e to perdition 
at Shoeburyness, and the sonnh-<flicial Setouneomant that 


authority has gone forth to convert the 68-pounders of all 
our colonial fortresses and of India into 7-in rifles on his 
so-called system, might almost surpass belief, were it not 
that amongst us there are certain favourably placed and 
pertinacious inventors, whose inventions, like kings, never die. 
Le roiest mort. Vivele Roi! The Pallisers have burst— 
long live the Pallisers. But let us pass on—it is not 
worth while for us in the face of facts, it is waste of space 
and type, to repeat again our arguments that a safe rifle 
gun can never be made out of a cast-iron gun on the so- 
called Palliser plan; that, when so converted, an &in. 
useful smooth-bore has 
been destroyed and become 
an untrustworthy and useless 
rifled gun, incapable of bear- 
ing any effective charge—of 
little to the foe, but the 
cause of constant fear to the 
friend whomaybecondemned 
to handle and work them 
until they go to pieces, 
Prussia, at least, takes a dif- 
ferent view—her rifled guns, 
small and large, are not the 
product of tampering with 
; smooth bores so as to make 

} them look like built up 
on 31 ordnance. A few bronze 

: 


. 


smooth bored guns, deemed 
to have been of ample 





strength, were converted (as 
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article), into  breech- - 





ing rifles; and even these 
— of no larger nature 
than heavy field guns, of 
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siege or of ition—were 
soon discarded for specially 
cast bronze forms ; but their 
heavy rifles are all new 
creations, and they wisely 
leave their old smoot 

bore heavy guns untouched. 
. At this moment the great 
Az preponderance of the guns 
“* mounted upon the ramparts 
of the Prussian fortresses are 
largesmooth bores, with asuf- 
ficient intermixture of rifled 
cannon, disposed at points 
where their great range and 
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rifled guns, we see that 
these guns are made of great 
length to enable them to give 
a reasonably high velocity, so 
that the gun before us is in 
effective length about seven- 
teen calibres. It consists of 
a thick heavy interior or A 
tube of steel, and of one ply 
of shrunk on steel rings. 
The flat lands and grooves, 
which we have described in 
former articles as those of 
the field gums, are here also 
employed, with a moderate 
and uniform twist. 

The weight of this gun, 












“B24 





with its breech-loading gear, 
is 9 tons and 30 lb. British. 
The enormous length of the 
gun (nearly 154ft.) render- 
ing breech-loading almost a 
necessity — muzzle-loading, 
or even the Moncrieff sys- 
tem, involving great difficul- 
ties with such very long 
pieces. 

We have had marvellous 
accounts of the endurance 
and penetrative powers of 
Prussian guns of this sort, 
but most of these have come 
through friends or agents of 
the maker. That they are 
not likely to break down al- 
together, we may trust to the 
acknowl ill and pa- \ 
tient forethought of Prussia; 
so far as we can learn, how- 
ever, the tests of advan- 
a a = Sacer of 
these breech-loading arrange- 
monteasappliedtovery henry 

have never been pushed 

far enough for assurance, and 
so far we are obliged to ad- 
here to our often expressed 
conclusion, that for very heavy natures of rifled guns 
breech-loading is a mistake as regards endurance, and 
a still greater one as to supposed rapidity of fire; time 
being actually lost in place of gai where the gun is 
so heavy as to need mechanical combinations for the 
movements of the breech plug, &. If, therefore, 
very long guns to suit pillar powder be a proved 
necessity, = 4“ todleste penatlied open to Moncrieff, he 
some one else, in its 
which they may be rapidly loaded, and with the least —_ 
sible exposure of the gunner, and yet free of the inconve- 
niences that, as it appears to us, must attend 
guns mounted on that plan. Figs. 1, 2, and iontent 
smooth-bored ordnance of the heavier natures, from 
the patterns adopted in 1858, and still continued in use. 
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Fic. 4.—STEEL RIFLED PRUSSIAN HEAVY GUN} 
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Figs. 5 aNxD 6.—PRUSSIAN IRON AND BRONZE MORTARS. 


case of every newly produced weapon of extraordinary pre- 
tensions—have somewhat run poe with our power of ain 
consideration, apd, because a 68-pounder or a 10-inch shell 
gun of ten years ago cannot range with rifled cannon of 
equal calibre—nor smash the armour plating of to-day— 
nor give equal of fire—we have jumped at once 
to the conclusion that, even our heaviest and stron 

smooth bores are valueless, except as material for the 
—- furnace. Yet in this we must be wrong,we for the 
instant forgot the wise and prudent proposal, which seems 
to be once more revived at this moment, for converting 
these smooth bores into rifled pop guns on the so- 
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called Palliser tem. It seems impossible for 
outsiders to penetrate the art and m of “wire 





pulling” in our departments, especial ally the naval 


accuracy give them special 
and me | vantages, Even in 
1866-67, the larger portion of 
the in Ehrenbreitstein 
and Coblentz, Mayence, and 
theforts around Colognewere, 
and we believe continue tobe, 
very heavy smooth bores. 
Fig. 3 isthe Prussian 10°87in., 
or, as wemay say, llin. cast 
iron shell gunfor shells of 50 
zoll pounds, pattern of 1858, 
aud.which corresponds to the 
cast iron mortar, Fig, 5, of 
equal calibre, and of the pat- 





: ; tern of 1859. Great num- 
| ! bers of these were cast 
--23:71--2t at Magdeburg, we have 

-- -= -==--=->| 


heard. Fig. 1 is the Prus- 
sian long 24-pounder of the 
pattern of 1858; it is more 
than 21 calibres in length of 
chase, and as a smooth bore is 
unquestionably avery power- 
ful gun. Fig. 2 shows the 
corresponding bronze 24- 
pounder gun of the Spandau 
pattern of 1858; and this 
whatever may be the case at 
this moment — as a heavy 
field or siege gun, was a fa- 
vourite weapon, and did 
good service in the war of 
1866. Fig. 6 is the bronze 
mortar, pattern of 1861, of the 
Prussian siege train. What- 
ever may be the notions of 
our House of Commons and 


eo eee’ 


Times newspaper artillerists, 
those of ia at least 
continue to recognise the full 


value of vertical fire—as we 
shall see by and by, if the 
future progressof the lament- 
able war with France shall 
necessitate the siege in form 
of Metz or ogee The 
chief peculiarity of these 
Prussian mortars is that, by means of four ribs of a pecu- 
liar form, projecting interiorly from the curved cup at 
bottom of the chase, a seat is formed for the spherical 
shell to rest upon, without anywhere touching the sides 
of the chase. By this means a considerable yet carefully 
adjusted windage is afforded at the first instant of explosion, 
so as to ease the shock upon the mortar, and, what is more 
important, there is much less “ballotage,” and tendency in 
the shell to roll in its flight. It also enables eccentric shells 
to be fired with one condition of inaccuracy as to range 
and deviation, less, and so the admitted random cha- 
racter of vertical fire with shells of small size, such as 13-in. 
or under, to be brought within narrower limite, Unfor- 
tunately in our engraving the ribs are not shown as clearly 
as they might be. 
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SMALL ARMS AND ACCOUTREMENTS. 
(Concluded from page 115.) 
III.—SHarp’s RrFte MusKet. 
Sharp’s Rifle Musket, cal. 50, sent by Sharp’s Rifle Manufacturing 
Company. 

_I. Was dismounted, examined, and found to consist of seventy- 
eight pieces. 

Il. This arm was fired with the Sharp’s (Martin) cartridge for 
accuracy. 

III. The arm was fired for rapidity ; time, 2 min. 41sec. One 
cartridge failed to ignite. No leading of the barrel. 

IV. Arm tested for endurance. 

First 100 rounds ; time, 11 min. Two cartridges failed to ignite. 
re eg of balls, llin. by 13in. Barrel slightly fouled. No 
eading. 

_ Second 100 rounds ; time, 9 min. Three cartridges failed to 
ignite, Dispersion of balls, 34in. by Qin. 

Phird 100 rounds; time, 7 min. Dispersion of balls, 16in. by 9in. 
_ Fourth 100 rounds; time 5} min. Dispersion .of balls, 
15.in, by Tin. 

_Yifth 100 rounds; time, 6min. Eight cartridges failed to ig- 

t Dispersion of balls, 20in. by 10in. 






nite. 
rhe arm worked freely throughout the test. Fouling of barrel 
increased after the first 100 rounds. No leading. 
__ + Arm exposed anil fired, as prescribed in 5th test, from April 
7 to April 16, and worked freely throughout the test. The front 
guard screw was found to be broken. ‘No other signs of wear or 
ess in any of the parts. Arm slightly rusted. 
The arm was subjected to the sand test. Two cartridges 
iled to ignite. Arm worked freely, and very little sand 
remained in the breech mechanism. 
VIL. Arm subjected to the salt-water test, and though quite 
isty worked freely. No signs of wear or weakness. 
_VITL, Arm fired with defective cartridges. In the fourth cart- 
ridge gas passed up the firing-pin. Gas escaped from above and 
below the breech-block. Piece not injured. 
IX. Arm tested for strength with increased charges. The 
scond charge blew off the base of the case, so that the extractor 
1 = 7 move it fromthe chamber. Piece not injured, and 
xed freely, 


no 












TV.—MORGENSTERN RIFLE. 

_ Morgenstern Ryie, cai. 42, sent by dicrman Boker and Co. 

_ I. Was dismounted, examined, and found to consist of forty 
four pieces. : 

It. This arm was fired for accuracy with the Berdan cartridge 
(greased), Three cartridges failed to ignite. 

III. The arm was fired for rapidity; time, 2 min. 46 sec. 
Ten cartridges failed to ignite. The cartridges were partially freed 
from the external lubricant on the ball patch, and the arm again 
fired for rapidity; time, 2 min. 25 sec. Seven cartridges 
failed to ignite. Stock slightly split at the recoil shoulder on both 
sides of the barrel. 


IV. Arm tested for endurance. 
Fi rst 100 rounds; time, 14 min. 30 sec. Dispersion of balls, 30in. 
by 12hin, Many of the cartridges failed to ignite. 


Second 100 rounds. The seventy-fifth cartridge failed to ignite, 
after which twelve cartridges were tried, and all failed to ignite. 

vm removed, as it would not ignite the cartridges. 

The same breech mechanism having been fitted to the Spring- 
field barrel, cal. 50 (sent with the rifle), was again tested for 
endurance with the Sharp’s (Martin) cartridge, unpatched ball. 
¢ 100 rounds; time, 6 min. 8 sec. Dispersion of balls, 20in. 

Twelve cartridges failed to ignite. 
cond 100 rounds. The seventy-eighth cartridge failed to ignite, 
s lil several which were immediately afterwards tried. On ex- 
ition of the breech-block it was found that the bammer 
shoulder washer was partially unscrewed, so as to prevent the 
point of the hammer from projecting sufficiently to ignite the 
cartridges. 

The arm having been cleaned, and the shoulder washer screwed 
into its proper position, it was tested again for endurance. 

First 100 rounds; time, 8 min. 22 sec. Thirty-five cartridges 
failed to ignite. Dispersion of balls, 4lin. by 28in. 
nd 100 rounds ; time, 7 min. 15 sec. Thirty cartridges failed 
vite. Dispersion of balls, 25in. by 16in. 

Third 100 rounds ; thirteen cartridges tried ; eightfailed toignite. 
The arm was withdrawn, and a stronger spring {one sent with the 

‘mm forthe United States cal. 50 cartridge) was inserted, and the 
ng resumed, Dispersion of balls, l4in. by 16in. Seven cartridges 
ailed to ignite. 

Yourth 100 rounds ; time, 10 min. 40 sec. 





















Sixteen cartridges 





failed to ignite. Dispersion of balls, 34in. by 22in. 7 

Fifth 190 rounds; time, 6 min. 7 sec. All the cartridges ignited. 
Dispersion of balls, 55in, by 40in. Barrel somewhat fouled slightly 
and leaded, The mainspring did not work freely, owing to too much 
friction, 


", ‘Uhis arm was exposed and fired, as prescribed for the fifth 
test, from April 19 to April 28. The arm was very rusty in the 

le of the receiver, but the working parts were free from rust 
good working order. The upper end of the thumb-piece 
vken during the firing, and was replaced by one of a 
iferent pattern (sent with the arm), 

VI. Arm was subjected to the sand test, and worked freely 
throughout ; and but very little sand remained in the receiver. 

VIL. Arm subjected to the salt-water test, and though rusty 
worked freely. No signs of wear or weakness. 

VITt, Arm fired with defective cartridges. Gas escaped from 
he last three cartridges. The last one threw the hammer back to 
half-cock. Arm uninjured. 

IX. Arm was tested for strength with increased charges. The 
second charge broke the face-plate off its shoulder and cracked it 
radially in five places. Hammer thrown back to half-cock. The 
base of the case was blown off. Except the face-plate, the piece 
was uninjured, 













V.—Martini-Henry RIFLE. 
1.—The Martini-Henry Rifle, cal. 45 (short treech-block), sent by 
F, Martini, Switzerland. 

I. Was dismounted, examined, and found to consist of sixty-one 
pieces 

IL. The arm was fired for accuracy, with the Boxer cartridge 
(bottle-shaped), paper-patched ball. In three instances the ham- 
mer pierced the primer. 

lil. The arm fired for rapidity; time, 6 min. Sixteen 
cases were forced out with the ramrod. In some instances the 
base became detached by the ramrod, and the remainder of the 
case was removed with pliers. 

IV.. Arm tested for endurance. : 

First 100 rounds ; sixty shots fired. After the fifth cartridge 
every case was removed with the ramrod, or with pliers. On ex- 
amination it was found that the cases were covered with a lacquer. 
This was removed from the remainder of the 100 rounds by means 
of alcohol. The cases were readily drawn by the extractor, with 
five exceptions, when the ramrod was applied. Dispersion of 
balls, 17in. by 27in. 

There being but 250 cartridges received for each Martini rifle, 
the number of cartridges used ia most of the tests for these arms 
was necessarily reduced, and one test omitted. One hundred and 
fifty cartridges were to be used in the fourth test. 

Fifty rounds, from some of which the lacquer was removed, 
were fired. Tlie case of those from which the lacquer was wiped 
extracted easily ; the others if was necessiry to force out with 
the ramrod.. In one instance tlie extractor removed the iron base 
of the case without starting the shel, and it was removed with 
pliers; ‘The case of the forty-sixth cartridge could not be removed, 
even with the rammer and plicrs, The test was discontinued. 

The arm worked stiffly througliout this test, 

The fifth test was omitted, 








VI. Arm subjected to sand test. Three shots fired. After the 
first shot the sand was sifted over the breech mechsnism, closed, 


and one shot fired. Then the sand was sifted over the breech | 1 z an 
| facture, the board are unanimously and decidedly of the opinion 


mechanism when open, and one shat fired. The breech mechanism 
worked freely, but did not extract the cases. Sand was found in 
the receiver, on the guard-plate, and in rear of the breech-block. 
VII. The arm was subjected to the salt-water test, and four 
shots fired. Arm somewhat rusted, but worked freely. In euch 
instance the cases were extracted by the extractor on second trial. 
VIII. Arm tested with defective cartridges. No escape of gas 
from the first three cartridges. Gas escaped at the breech-block 
from the fourth and fifth. Great escape of gas from the sixth 
cartridge. The lever was unlocked, and the breech-block was 
slightly lowered. 
IX. Arm tested for strength by firing increased charges. Gas 
escaped from the breech and unlocked the lever. Arm uninjured. 
No signs of wear or weakness, with the exception that the lever 
was unlocked in oue instance by firing a defective cartridge,and in 
two instances by firing increased charges. 


2.—The Martini Rifle, cal. 45 (long block), sent by F. Martini, 
Switzerland. 

I. Was dismounted, examined, and found to consist of sixty 
two pieces. 

Il. The arm was fired for accuracy, with the Boxer cartridge 
(cylindrical paper-patched bali). 

III. Arm fired for rapidity ; time, 2 min. 38 sec. The cases 
were not extracted in every instance the first time the breech-block 
was opened. 

IV. Arm tested for endurance with 150 rounds. 

First 100 rounds ; time, 12min. Dispersion of balls, 35in. by 43in. 
Two cases were removed with the ramrod. In one instance the 
base of the shell was removed by the extractor without starting 
the case. The base was pulled off by the extractor without start- 
ing the case, which was removed with pliers. In some instances 
the primers were pierced. 

Fifty rounds. Dispersion of ball, 43in. by 2lin. The cases, with 
three exceptions, were drawn by the extractor. Arm worked 
stiffly ; barrel slightly fouled; no leading. 

V. Weather test omitted. 

VI. Arm subjected to the sand test; three shots fired. After 
the first shot sand was sifted over the breech mechanism, closed, 
and one shot fired; then sand was sifted over the breech me- 
chanism open, and one shot fired. After the second application of 
sand, the firing pin at first did not come in contact with the cart- 
ridge, bus did after several trials. Arm worked stiffly, and with 
a grating noise. On examination sand was found in the receiver, 
in the notches of the tumbler, among the pieces attached to the 
guard-plate. 

VII. Arm subjected to the salt-water test, and four shotz fired. 
Arm did not cock at first every time the breech was entirely 
opened, but did after working it some time. Extractor started the 
cases, but did not draw them from the chamber. 

VIII. Arm fired with defective cartridges. No escape of gas 
from the first and third cartridges. Gas escaped from the second, 
fourth, and fifth cartridges. The sixth cartridge unlocked and 
slightly depressed the lever. The upper stud of the safety device 
was blown off. Heavy escape of gas below the breech-block. 

IX. Arm tested for strength, by firing with increased charges. 
Gas escaped from the breech, and uvlocked the lever. 

With the exception above, no signs of wear or weakness in any 
of the parts. 

VI.—Wazp-Burton RIFLE. 
The Ward-Burton Rifle, cal. 59, gent by N. G. Ward, New York, 

I. Was dismounted, examined, and found to consist of fifty 
seven pieces. 

II. “he arm was fired with the United States cartridge for 
accuracy. 

III. The arm was fired for rapidity ; time, 2 

IV. Arm tested for endurance. 

First 100 rounds; time, 5 min. 
shots, 59in. ; barrel much leaded. 

Second 100 rounds ; time, 5 min. 35 sec. 
treme shots, 57in. 

Third 100 rounds ; time, 5 min. 10sec. Distance between ex- 
treme shots, 58in. 

Fourth 100 rounds; time, 4 min. 30 sec. Balls wild; gun 
turned on the river; barrel very much leaded. 

_Fifth 100 rounds; time, 4 min, 20 sec. Balls thrown on the 
river. 

Arm worked freely; no signs of wear or weakness in any of 
the parts; cases easily extracted, and thrown clear of ‘the 

iece. ’ 
BY. This arm was exposed and fired as prescribed in the fifth 
test, from April 7 to April 16. Arm rusty, but worked freely ; 
no signs of wear or weakness. 

VI. The arm was subjected to the sand test. It worked 
freely, and very little sand was found in the breech mechanism. 

‘II, Arm subjected to the salt-water test. The arm was rusty, 
but worked freely. No signs of wear or weakness. 

VIL. Arm fired with defective cartridges. Slight escape of gas 
from the last three cartridges ; piece uninjured. 

IX. Arm was tested for strength with increased charges. 
univjured ; shells were extracted with difficulty. 

The board remained in session, experimenting with and discuss- 
ing the various arms and other devices presented to them, until 
the 10th of June, 1870, when they adjourned, after having sub- 
mitted the following report. 

Office Board on Tactics, Small Arms, &c. 
St. Louis, June 10, 1870. 
Gen. E. D. Townsend, Adjt.-Gen. U.S. Army, Washington, D. C. 

General: The board of officers appointed by General Orders 
No. 60. head quarters of the Army, Adjutant-General’s Office, 
August 6, 1869, and whose duties were enlarged by General Orders 
No 72, of October 23, 1869, have the hono submit the following 
report upon the subject of small arms and accoutrements for the use 
the Army of the United States :— Reeou re 


SMALL ARMS. 
We respectfully refer, first, to the ae list of arms, 


min. 21 sec, 
Distance between extreme 


Distance between ex- 


Piece 


accoutrements, &c., submitted for exami ; second to the 
daily record of proceedings, giving the plan adopted by the board 
for testing the qualities of the various systems of arms submitted, 
the record of those fests and their results in detail ; and, third, an 
abstract from the record, giving a history of the experiments with 
each arm. ‘ : 

In addition to the recorded experiments, 
lated and ite Darts Sirti P<SHtRet Hy 

oard. " 

Our investigations have been limited to the determination of 
the relative merits of the various systems of breech-loading small 
arms, without regard to questions of calibre, rifling, ammunition, 
&c. The main elements of excellence considered are strength, 
durability, and simplicity of breech mechanism ; ease, certainty, 
and rapidity of firing ; and security against injury to arms, or 
accident from use in the hands of troops. The records of details 
developed in the various éxperimerits have only been made as in- 
cidental to the important tests above enumerated. 

The following are the results of the deliberations of the board, 
in yiew of vur experiments with and examinations of the several 
systems of smallarms: We have selected the following six systems 
for infantry musket in the order of relative merit: (1) the 
Remington ; (2) the Springfield; (3) the Sharp’s; (4) the Mor- 
gevetern; (5) the Martini-Henry ; (6) the Ward-Burton. 

For cavalry carbines the order of mer:t is, in the opinion of the 
board, the same as for muskets ; but it is regarded as essential for 
cavalry service that the Remington carbine be so modified as to 
load at the half-cock. 9 

Only the first three systems named possess such superior excel- 


each arm was manipu- 
the members of the 








lence as warrants their adoption by the Government for infantry 
or cavalry without further trial in the hands of troops. Of these 
three, considering all the el ts of excell and cost of manu- 





phat the Remington is the best system for the Army of the United 
tates. 

Of the breech-loading pistols submitted, the board have selected 
the following six in the order of their relative merit : (1) The Re- 
mington single-barrelled pistol, with guard, centre fire; (2) the Smith- 
Wesson revolver ; (3) the Remington revolver No. 2 ; 4) the Re- 
mington revolver No. 5; (5) the Remington revolver No. 3; (6) 
The Remington revolver No. 4. a 

The Remington is the only single-barrelled pistol submitted. It 
is an excellent weapon, but should be so modified as to load at 
half-cock. The Smith-Wesson is decidedly superior to any 
other revolver submitted. It should be modified as follows, viz. : 
made centre fire ; the cylinder lengthened so as to close the space 
in front of the breech-block, and couatersunk to cover the rim of 
the cartridge ; calibre increased to the standard. 

The mainspring of the Remington arm should be strengthened, 
so as to increase the certainty of fire ; also the plunger should be 
made to strike more accurately the centre of the base of the cart- 
ridge. 

The board respectfully recommend that all small arms be made of 
thesame calibre. Large calibre is regarded as even more important 
for pistols and revolvers than for arms of longer range. 

Pistols and revolvers should have the ‘‘ saw-handle” so shaped, 
that in bringing the weapon from the holster to an aim it will not 
be necessary to change the first grasp or bend the wrist. The 
charge of powder for the pistol cartridge should be increased as 
much as the strength of the weapon will justify, the limit to be 
determined by suitable experiments. ' 

It is the opinion of the board that cavalry armed with the sabre 
should have one or two single-barrelled pistols as a substitute for 
the carbine ; and that cavalry armed with the carbine should haye 
a revolver as a substitute for the sabre. : ‘ 

When time will permit, cavalry troops should be instructed in 
the use of all these arms; and all should be kept on hand with 
small bodies on the frontier, where every variety of cavalry ser- 
vice may be required. In large bodies of cavalry a portion should 
be armed with the carbine and revolver, and the rest with the 
sabre and pistols. 

The board recommend that the present dismounted officers’ 
swords be exchanged for a s.nall sword, light, straight, and with 
metallic scabbard; that company non-commissioned officers’ 
swords be dispensed with—first sergeants to retain the sash ; 
musicians to have a pistol instead of a sword. Light artillery 
should be armed with the revolver instead of the sabre. All small 
arms should be made more uniform on the trigger than those 
now in use. The traction for muskets and carbines should be 
from six to eight pounds ; that for pistuls four to five pounds. — 

The sights of all rifled arms should be finer than those now in 
use in the army. 

In the Remington musket and carbine the comb of the hammer 
should be made longer, and modified in shape so as to rest more 
easily on a man’s arm while at a ‘‘support.” The face of the ham- 
mer should be somewhat rounded, so as to avoid cutting the hand 
in opening the breech. The board recommend that the barrels of 
all small arms shall be browned. 

3AYONETS. 

The ‘ trowel-bayonet” presented by Lieutenant Rice is believed 
by the board to be a valuable substitute for the common bayonet, 
on account of its great usefulness as an intrenching tovl. It also 
appears to be quite as formidable a weapon as the other. This, 
however, depends greatly on the conception of the suldier who may 
be armed with it. The board, therefore, recommend that five 
hundred trowel-bayonets be manufactured and plac-d in the hands 
of twenty or twenty-five company commanders whose companies 
are skilled in the bayonet exercise, and that they be instructed to 
try them with special reference to the morale upon their men. If 
this test prove satisfactory, the board recommend that the trowel- 
bayonet be adopted to the exclusion of all others. 

CARTRIDGE Boxes. 

The following appears to the board to be the order of relative 
merit of the cartridge boxes submitted ; (1) Lieutenant J. Butler’s. 
pouch ; (2) Lieutenant J. Butlev’s box ; (3) General Dyer’s pouch ; 
(4) Lieutenant C. L. Best’s box ; (5) Colonel S. Crispin’s box ; 
(6) Lieutenant-Colonel Roberts’ box. Neither of those named 
seems quite to meet the present wants of the infantry soldier. 
The board recommend the adoption of a form of pouch, 
& rough sample of which is submitted with this report, 
which shall fulfil the following conditions, viz. : The pouch to be 
of soft leather, except its face and cover, to be lined with sheep- 
skin, and to be of the size and shape to contain ond packet cf cart- 
ridges; the package to contain twenty-four cartridges arranged 
in three rows. The pouch will contain the same number of cart- 
ridges emptied ‘into it loosely. Each man should be provided in 
time of war with four of these pouches, to be properly distributed 
upon his belt. The cartridges should remain in the original pack- 
ages until required for use, when one package at a time should be 
broken and the cartridges emptied loosely into the pouch for most 
convenient handling. In this raanner a man will easily carry ninety- 
six rounds, In time of peace, one or two pouches will be 
sufficient. 

EQUIPMENTS. 

The six sets of infantry equipments selected by the board are 
arranged in the following order of relative merit :—(1) Penrose’s 
equipments, complete; (2) Baxter’s equipments, complete ; (3) 
Sherlock’s equipments, complete; (4) Seymour's knapsack; (5) 
Clifford’s knapsack ; (6) Misner’s knapsack. The board does not 
regard either of those submitted as a satisfactory solution of the 
important and difficult question of the best form of infantry equip- 
ments. 

TENT OVERCOAT. 

The tent overcoat submitted by Charles Ewing, attorney, is not 
regarded by the board as a good substitute for both the shelter 
tent and poncho, although it would answer well as a substitute for 
either one or the other, for infantry. It would not be a suitable 
substitute for the poncho for cavalry. In view of these facts, and 
of the great number of shelter tents and ponchos now on hand, it 
is not thought advisable to recommend the adoption of the tent 
overcoat. 

PICKET-PIN. 

The board recommend that the picket-pin submitted by 
Lyon, blacksmith Third U.S. Cavalry, be adopted inste: 
one now in use. 

BAYONET SCABBARD ATTACHMENT. 

The board also recommend the adoption of General Hoffman’s 
modification of the bayonet scabbard attachment, as being equally 
applicable and valuable with the common or trowel bayonet. 

All other articles submitted tothe board were examined, as well 
as those specially named in this report and in the daily record, 
but none except those specially referred to were as of 
sufficient merit to require special notice. 

All of which is respectfully submitted. 

J. M. SCHOFIELD, Major-General. 

J. H. Porrer; Liettenant-Colonel Fourth Infantry, Brevet 

F Major-General U.S.A. 
W. Merritt, Brevet Major-General, Lieutenant-Colonel 
Ninth Cavalry. 
das. VAN Voast, Major Eighteenth Infantry. — 
J. Hamitton, Brevet Colonel, Major First Artillery. 
Ordnance Office, War Department, July 8, 1870. 

Respectfully returned to the Adjutant-General. 
The opinion expressed eh tw board in regard to the relative 


H. W. 
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merits of the several breech-loading systems for small arms is not 
wholly concurred in by bureau, and is not, it is thought, 
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sustained by the record of the proceedings which accompanies this 
report, which shows that serious defects existed in the Remington 
arms, not observable in the Springfield or the Sharp’s, such as 
frequent failures to explode the cartridges, occasional sticking of 
the empty shell in the chamber, and the difficulty of moving the 
hammer and breech-block after firing with heavy charges. The 
first two of these defects, and also the objection arising from the 
arm being loaded only at a full-cock, have been brought to the 
notice of this bureau by the commanding officers of all companies 
using this arm. These defects show that the Remington arm 
should‘not be adopted befure being thoroughly tested in service. 

I agree with the board that the Remington, the Springfield, and 
the Sharp’s systems are decidedly superior to-all other systems 
which have been brought to their notice, and I recommend that 
one thousand muskets and three hundred carbines be prepared ac- 
cording to each of the three systems, and issued for comparative 
trial in service ; companies of infantry and artillery to have an 
equal number of muskets of each system, and companies of 
cavalry an equal number of carbines of each system : monthly 
reports on the comparative merits of which to be made regularly 
to this bureau by company commanders, during a period of not 
less than twelve months after their first introduction into ser- 
vice, upon forms to be furnished by this bureau, which reports, 
at the end of that time, to be laid befcre a board of officers, to be 
appointed to select a breech-loading arm for adoption by the War 
Department for the military service. 

This department is now making the Springfield musket, and is 
preparing to make the Remington musket for the navy; and it 
can readily have some of the Sharp’s rifles on hand converted into 
muskets. 

I recommend that authority be given to this bureau to purchase 
1000 Remington single-barrel pistols, calibre 50, and 1000 Smith 
and Wesson revolvers of same calibre as our army revolvers (as 
recommended by the board), and to have 1000 Remington revolve:s 
altered after the plan of revolver No. 2; these pistols to be issued 
for comparative trial in service, as in the case of the muskets and 
carbines. If the revolver is to be retained in service, as I believe 
it should be, I do not think that the calibre should be increased to 
50, which is the established calibre for muskets and carbines. 

The recommendation of the board that the barrels of all small 
arms be browned is not concurred in at this time. The Ordnance 
Board in 1868 recommended that ‘‘the sense of the army at large 
bé ascertained in regard to browning arms in the hands of troops,” 
and steps to that end have been taken, resulting in conflicting 
opinions from the field. Recently a board of officers recommendec 
that some arms should be plated with nickel and tried in service, 
and measures have been taken by this department in that direc- 
tion. A limited number of arms might be browned as recommended 
by the board, and tested in service with other arms. 

It is recommented that five hundred trowel bayonets be made 
and issued as recommended by the board. 

The recommendation in regard to cartridge-boxes is concurred 
in, and it is recommended that asmall number of each kind be 
procured and issued to troops for comparative trial. 

The recommendations in regard to picket-pins and bayonet 
scabbard attachments are concurred in, so far as they apply to 
future fabrications and purchases. 

All other recommendations which relate to and affect this de- 
partment are concurred in. 

A. B. Dyer, brevet major-general, Chief of Ordnance. 
ead quarters of the army, July 12, 1870. 








Respectfully submitted to the Secretary of War, concurring 
fully with the report of the board. 
W. T. SHerman, General. 
The recommendations of the Chief of Ordnance are approved by 
the Secretary of War, July 16, 1870. 
EDWARD SCHRIVER, Inspector-General. 








LEGAL INTELLIGENCE. 


YORK ASSIZES—NORTHERN CIRCUIT. 
[Before a Special Jury.] 
HORSLEY v. BARTRAM. 

Mr. Field, Q.C., and Mr. Wills were counsel for the plaintiff ; 
Mr. Kemplay and Mr. Forbes for the defendant. 

The declaration stated that the defendant infringed a patent of 

the plaintiff dated 17th April, 1867, for improvementin cartridge 
cases, and to this the defendant, amongst other pleas, pleaded 
not guilty, that the patentee was not the true and first inventor, 
and that the invention was not new. The plaintiff is a gun maker, 
carrying on business in Coney-street, York, and the defendant a 
powder flask manufacturer residing in Sheffield. The object of 
the invention was to take out the cap by means of which the arm 
was discharged and replace the cap by one and the same instru- 
ment, The invention was minutely described, the cartridge, after 
the discharge of the arm, being nearly as good as before for all 
practical purposes. On the 28th May, 1867, the plaintiff gave a 
Mr. Dixon the petriingn, by license, of making copies from his 
patent, and in February of 1868, Mr. Falding, a traveller, repre- 
senting Mr. Bartram, called upon the plaintiff and submitted his 
invention for sale, not knowing that Mr. Horsley was the in- 
ventor. Plaintiff told Mr. Falding that the invention was his, 
and Mr. Falding replied that he had not been aware of the cir- 
cumstance, and that it had been bought from Mr. Dixon, and was 
marked patent. On the 20th February, 1868, the defendant wrote 
to the plaintiff a letter in which he said he had not been aware 
that Mr. Horsley was the patentee of the invention, and stating 
that so far they had not made many. Within a month or two 
after the writing of that letter, and after the defendant had ac- 
knowledged the validity and utility of the patent, namely on the 
24th of April of the same year, the plaintiff was told that defen- 
dant had taken out a patent for an article which was a palpable 
infringement and imitation, as contended, of his (the plaintiff's) 
invention. 

The plaintiff was called and explained the points of resemblance 
between his patent and that of the defendant, and he stated that 
the idea of the invention was altogether his own, as far as he 
knew. In cross-examination the witness said the practice of 
utilising old cartridges prevailed long before his invention. 

: se Kemplay : In what does the novelty of your invention con- 
sist ? 

Witness : It consists in having the instrument all in one piece, 
so that the parts cannot be detached and lost. The machine pro- 
duced is similar to Mr. Bartram’s machine, but it is not Mr. 


Bartram’s. — ‘ 
. ai Mr. Field: This machine is a sort of counterfeit, I should 
Mr. Wm. Spence, patent agent, London, described the mechan- 
ical construction of the machines respectively of plaintiff and de- 
fendant. In the words of plaintifi’s specification, the essential 
ae consisted first of a base with two cartridge case holders, equi- 
istant between which was a fixed fulcrum carrying a lever to be 
worked by hand, with asolid or convex surface on one side and a 
hollow on the other ; so that when the old cap was required to be 
extracted the lever was turned on its fulcrum so as to‘bring the 
concave part of its side down on to the hollow centreing with the 
cap and the ring of the hollow part pressing on the ‘hat cap ; so 
that by pressing on the lever the cartridge was forced on to the 
pin, when the under side of the handle would force out the cap ; 
en in order to recap and insert a new cap the cartridge case 
with the cap pressed upon it is put upon the holder, and the lever 
is turned down in the opposite direction so as to bring the solid or 
convex pert ot the lump to act hy 3 the cap when pressed. 
Mr. : So far as your knowledge porn ay is this (the 
yess) 








invention a new one ? 
: It is. The witness continued that he found in the 
’s specification that his instrument was composed of, on 





the base, two cartridge caseholders, with a fulcrum equi-distant 
between them. The hand lever was capable of being worked over 
the cartridge holders, one on either side of the fulcrum, and the 
lever formed with a convex side and a concave side, admitting of 
its being worked in cither of the same operations as the other in- 
strument. 

Mr. Field : Have you gone through the points of identity? 

: I have; I have no more to say on that subject. 

ield : Thenas to the points of variation? 

The witness said in the plaintiff’s instrument the holders were 
simply a pair of blocks over which the cartridge case was placed ; 
in that of the defendant the holders for uncapping consisted of a 
central block or ‘holder, with a cylinder over it capable of move- 
ment, counteracted by a spring. 

By the Judge : The actual dii 
block covered by a cylinder, which mov 
block. 

3y Mr. Field: In one case the cylinder goes down with the 
cartridge, whereasin the other the cartridge goes down without 
it. The fulcrum motion in both identic 
‘ own : 
















rence is that there is an internal 
es up aud down on the 








instruments i . 

t, in your judgment, does the novelty 
achine consist? 

is in the double instrument (plaintiff's), acting 

» centre, and producing the two operations of cap- 












Witness: It 


from a sir 









ping and re-capping 
His lordship having reserved certain points of law submitted 
by Mr. Kemplay, Mr. Field summed up on behalf of the plaintiit, 








contending that the instruments of Mr. Horsley and Mr. Bartram, 
although they might differ in one or two immaterial particulars, 
were essentially » in object, mechanical operation, and efi 
and that therefore an iufringement of Mr. Horsley’s patent had 
taken place. 
Mr. Kempl: 
each of the m: 
the machines 













y, for the defen 
| he same, but the 
So far as the 





question was, were 
plaintiff's 


hines ac 
substantially the same. 
instrument was an invention the 
process of utilising old cartridges. There might be points of 
identity, but they were all old, both extracting and re-capping, 
and there was therefore no infringement. 

His Lordship havi 
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DESIGN FOR PROPOSED VERNON BRIDGE. 

Ir may probably be in the recollection of our readers that early 
in May last the Stockport Local Board of Health advertised for 
designs for a new wrought iron foot bridge to be erected over the 
river Mersey. ‘The bridge was required to be made entirely of 
wrought iron, with parapets perforated in neat style, and an orna- 
mental arch was to be fixed transversely at the centre, and pro- 
vision made for a lamp to be placed on the crown of is. The 
roadway was to be constructed of plates covered with asphalte, and 
the rain water carried off either by side channels or by holes 
piercec through the plates and the asphalted surface. In answer to 
ir advertisement the board received a dozen different designs, 
ot l three as possessing superior merit to the 

I 1ey int ed to make their final 
on page 128 of the th from the 
t our disposal by Messrs. Bryant and Cargill, 
> brid i f a pair of principal double 
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others, and ch tl 
decision. 
drawings placed a 
civil engineers. The brid 
lattice girders, having each ¢ sth of 104ft. and a un 
depth of The span of the two ers is not exactly identical, 
as the abutments are not parallel to one another, but the dis- 
crepancy is of too trifling a character to cause any difference in 
the length of the girders. It will be seen that the object of the 
designers was to m the lattice sides the main girders act as 
a parapet, and at i rid of the objectionable 
reticulated appearance } 5 2 construc- 
tion usually present.. The drawings show that 
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this has been 
effected in a ‘very économical and pleasing manner. It might 





be urged that, in a stientific and constructive point of 
view, this wecasiéns the intersections of the diagonal bars 
to be more frequent ‘than absolutely necessary, and, con- 


sequently, their number greater than would otherwise be re- 
quired; but, on the other hand, the section of the bars can be 
lightened to suit the strains, and had they been placed wider apart 
the ornamental eastings must have been increased out of all 
proportion. It is evident that there was a maximum area of 
aperture in the parapet which could not be e ded. 

Both the upper and lower flanges are identical in sectional area, 
as it was, practidally, not worth while to vary them in an exampl 
so small. They odnsist each of one wrought iron plate, 18in. by 
3in., with an extra’ plite of the same scantling extending for“a 
tance of 20ft. on each side of the centre of the girders, where 
the diminution of flange strain allows them to be dropped. The 
flanges are united to the web by four angle irons, 3)jin. by 3in. by 
din., and the latter are riveted to the longitudinal plates by rivets 
®in. in diamétéer, with an alternate pitch of Gin. Each main 
girder has @ double web consisting of ties and struts inclined 
the horizontal at ah angle of 45 deg. ‘The former are of plain bar 
section and the latter of angle iren, and both inerease in sectional 
area from the centre} where the strain is a minimum, to the ends 
of the girders, where’ it ‘attains its maximum value. ‘On the 
outside only of the ¢rossings of the ties and struts are bolted on 
the ornamental eastings; by bolts which pass right through tojthe 
inside crossings of the other bars comprising the double web, and 
thus act asa cross tie to the diagonel bars ‘themselves. These 
bars are further braced together by small internal lattice trussing, 
which, however, is not needed, and might be dispensed with. 
In order to diminish the diamonds of the lattices to such a 
size as could answer for the apertures of a parapet, three 
horizontal bars are run’ longitudually ‘the whole length of the 
bridge. They are kept-in-position by passing through the project- 
ing rib of the angle iron struts which are turned inwards to receive 
them, and they are also provided with a slot for the bolt to pass 
through. The ends of the main girders which receive the vertical 
shearing component of the maximum strains upon the web are 
fortned of four strong upright pillars of angle iron, each pillar 
consisting of four angle irons 3in. by 2}in. by gin. 1 girders of 
the horizontal type require to be well strengthened and stiffened 
over the bearings. At the centre of the bridge, joining each princi- 
pal girder, is an ornamental arch, which is a small plate girder, 
having smaller castings bolted on to it to correspond with the 
general design of the whole structure. It is fastened to the main 
girders by strips of angle iron 24in. by 2in. by fin. With the ex- 
ception of the rivets under the bearings none are countersunk, 
but are intended to be cupheaded. 

The roadway is constructed of asphalte laid upon corrugated iron 
sheets, which rest upon solid rolled iron joists weighing about 
30 1b. per foot run. Small cast iron saddles are placed along the 
lower fiange of the main girders at regular intervals of five feet, 
and the rolled joists are bolted to them by a bolt jin. in diameter, 
which also passes through the flange plates and holds all together. 














i 
a 





to 





plaintiff had not invented the | 


unt, admitted that the effect of | 





| yet discovered. 


The corrugated iron is covered with asphalte three inches in thick- | 


ness, and a small.channel is formed in it at the sides to take the 
water off. A longitudinal angle iron, running the whole Jength of 
the bridge, maintains the channel in genten. and the ends of the 
cross girders are concealed from view by a cast iron stringer, which 
is bolted to the lattice bars of the web at their intersections, and 
carries ornamental castings on the outside. It was intended that 
the principal girders should have been built with a camber of three 
inches at the centre. The bridge itself connects two opposite lines 
of houses, and the site is rather a peculiar one owing to the ends 
of the girders abutting directly upon them. The entrance to one 
end is gained through an archway of very limited proportions. 

To find the breaking weight of the whole bridge we may use the 
formula W =4* D XC In this we have the net valueof A 


equal to the net sectional area at the centre of the two plates and 


the four angle irons, which is twenty-two square inches. The value 
for D is 7, for L 98°5, which is the longer of the two wi ual 
spans, and C may be safely taken equal to 75, as the truss is ry 
rigid one. Substituting these values in the above equation, w 
22 “% 7 X75 

~ B85 
at the centre of one main girder, and, therefore, that of the bridge 
is 2344 tons. But it isnot the breaking weight at the c e that 
is of any practical interest, but that uniformly distributed, which 
is equal to twice that just calculated, equal to 468°8 tons, which 
is nearly five times the greatest load that could possibly come up 
the bridge, including its own weight. If the calculation be re- 
quired to be done to a nicety, the value of D would be somewhat 
jess than 7ft. ; but, on the other hand, that of C might be put at 
eighty, as the girders are quite as free from flexure as any plat 
girder of similar proportions. 


have W = =117°2 tons. Thisis the breaking wei 

















THE ROMFORD SEWAGE FARM. 


TuE irrigation of land by sewage is a subject which has of late 
become of great interest and importance, especially in this locality, 
and on Tuesday last some further proofs were received, in adiition 
to those already obtained, of the great success with which t 
refuse of towns may be applied to the improvement of the svil 
and of the great increase in the produce thereof under such treat 
ment. On the occasion referred to a party of gentlemen, 
whom were Mr. E. Chadwicke, C.B., Mr. H. Corbet, Mr. R. Raw 
linson, C.B., Mr. J. G. Fanshawe, Mr. J. M. Grant, U.E., 
Colonel Hogg (Metropolitan Board), Mr. A. Johnston, M.P.., 

E. b. Eas ke, O.B., M.P., Mr. T. W. Keates, F.C.S., Mr. J. J 
Lloyd, Sir T. B. Lennard, Mr. J. B. Denton,C.E., Mr. B. H. - is 
(Metropolitan Board), Mr. R. Morgan, C.E., Mr. W. Russ, 0.E., 
Mr. B. Gooch, Mr. A. Tod, Mr. C. Freeman, &c., with s ! 
members of the Komford local board, had been invited Mr. 
’. Hope to visit Breton’s Farm, Hornchurch, which ha en 
purchased by the Romford local board of health for the dis: l 
their sewage by irrigation, and let to Mr. Hope, the well-known 
lessee of the sewage of London. The main object of the visi 
peared to be for the purpose of inspecting the result of the 
cat.on of sewage to the land and crops, which has, notwithst 
the ditiiculties which surrounded him in the first place, 
carried out with a great degree of suecess under the s 
management of Mr. Hope. On the arrival of the company a 
house, they at once proceeded to look over the farm. One of 
first crops to which attention was drawn was a piece of Italian r 
»wn on the 19th March, since which four crops have been 
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grass, i 

cut, averaging 74 tons per acre, and sold for £1 per ton on the 

ground. Close by was a piece of Daimahoy potatoes, planted on 
row 


the 2nd April, which were producing upwards of 14 cwt. per 
and worth about £25 per acre. Some of these were very large 
Some * Early Rose” kidneys were also shown, which produced 
ten or twelve at each root, many being from 4in. to 7in. in length. 
Some beans and peas, sown on the 2nd April, produced —the 
former £9 and the latter £15 per acre, without the straw. 
Another piece of rye grass, sown 9th April, will be ready to cut 
tor the fourth time in a few days. Next came some dioscoress o1 
yams, planted on the 6th June; adjacent to these were « 
very large Jersey cabbages, about 5ft. in height: these, if s 
ful, and under favourable circumstances, may reach a growt 
10ft. A little further on there was a specimen patch of « 
sown on the 23rd of May, which was very thick, and about a foc 

Adjoining, were about four acres of transplanted ma 
1, looking rank and strong. Another crop of the 
ibited some very fine roots, many of the globes being 
t in circumference, and some of the long two feet in le: 

a crop of parsnips, sown on the 28th 












kind 
two fee 
Close to these 
which averaged from l}in. to 2in. in diameter, and of a pr 





tionate length ; also a fine crop of cauliflower, planted on th 
July. Some une carrots, crimson beetroot, and runner be 
also growing. We may here add that the runner seed, as \ 
that of several of the other crops, was of such bad quulity « 
great deal did not grow at all, po that there are occasional]; 
patches of ground. In addition to those already named 

were some fine pieces of bunching and other kiads of ca 
which promise good crops, having been planted about th: 

of June, and being very regular. A strip of a newly im) 

kind of grass, called Bromue:-Odoratus Australiacus was sown 
the 4th June, and was cut ‘on the Ist Angust: this, if ti 
proves successful, it is expected, will, to'a great degree, supplant 
the Italian rye grass, being'perrenial, and lasting } 
than the latter. Following this comes & fine crop of m 
Indian corn, for ripening, sown on the 2nd June: it ave 
from 3ft. to 4ft. in height, some of the heads reachi 

not quite 5ft. A strip of American oats looks very 
recent storms; these are said to 
per acre. Close by was aerop of intermediate carrots, 

es in extent, sown on the 4th April, a month later than 
rht to have been. Some of these have already been ol d 
sent to market, where they fetched at the rate of £4] 































acre. Those that still remained had been sold as growing 1 
per acre, it being worth the additiondl amount to prepare anid , 
them to market. The above may be considered as the prin ] 





crops ; but there are many others, most of which ha 
for the purpose of trial, and are not largein extent, 

to be more or less successful. As each crop is labelle 
the time of planting and the resalts that have been aclu i, t 
beholder cannot but be astonished at the rapidity with whi 
various crops have sprang up, aod reached their present 

growth. 

With regard to the manner in which the sewage is put upon the 
land : it is first pumped to the top of the engine house, and then 
conveyed in sheet iron troughing to about the ceutre of the farni, 
where it branches off in all fons, there being outlets «t t 
intervals, which can be opened for the discharge of the liquil o: 
plugged up, or even set to a certain quantity, as required. The 
sewage eventually flows into channels of concrete or earth, on 
thence again into smaller off-shooting channels, which run along 
in the crown of the beds, the ground having been originally lui 
out in proper inclines; these smaller channels are then < 
up where required, and the sewage overflows the beds. O 
there is a large amount of effluent water which percolates 
the soil, and this is carried back again in a state of purity to 
tank, or down to the river, at pleasure, by drain pipes laid 
depth of 6ft. from the surface, and at a distance of 150ft. « . 

‘The effluent water was clear and sparkling ; most of the com- 
pany drank some of it, pronouncing it excellent, and we were in- 
formed by Mr. Hope that it not only compared favourably with 
the well water of the district when tested with permanganate of 
potassium, but that it also resists even Reinsch's new test, which 
is generally idered by chemists one of the most delicate tests 
Though the system and works are not so complete 
as they will be after a time, yet, judging from the gan appear- 
ance of the crops, there can be but little doubt of the success of 
the project when it shall ‘have been carried out in its entirety ; 
and we cannot but congratulate the board and the ratepayes of 
Romford on being the owners of what appears to be so valuable a 
property, and one that will render such large returns. = ; 

On this occasion the company were much assisted in their investi- 
gations by Mr. Russ (of the firm of Messrs. Russ and Minns, 
engineers, who designed and executed the outfall works), who at- 
tended, and explained their nature and cost, &c., and gave cvery 
information in answer to the numerous inquiries addressed to him, 
as did also Mr. J. R. Harding, the board’s surveyor, and Mr. Avis, 
the bailiff on the farm, : 

It maybe mentioned that the sewage of Romford is conveyed 
by a culvert nearly thtee miles in length from the town on to the 
farm by gravitation, and is then p about 23ft. high into 
carriers, and distributed: in the manner before described.— 
Essex Times. 
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COAL-GETTING MACHINE. 








SECTION.B.B. SECTION CC. 





SECTION .A.A 


THE annexed engraving represents a longitudinal section of Mr. 
J. Grafton Jones’ hydraulic wedge, or machine for getting coal— 
a paper on which was read by Mr. Arnold Lupton, at a meeting of 
the Institution of Engineers in Scotland last week, and of which 
the following is a description :—T,T, are tension bars which en- 
close the inclined pieces of steel called pressing blocks B, B; W is 
the wedge ; and R the ram; P is the piston carrying the cup 
leather ; Y, Y, are screw plugs of valves ; a, a, is the screw-pump 

linder; D is the screw, and f,f, is the reservoir of water or oil. 
The pressing blocks B, B, are fitted one into the other to increase 
the amount of expansion ; by this arrangement the expansion ob- 
tainable, or, in other words, the distance travelled by the pressing 
blocks when the wedge has been driven home, is equal to the 
diameter of the hole into which the instrumentcan be put. Thisform 
of pressing block, which was first introduced by Mr. Lupton, ren- 
ders the use of split wedges or other similar devices quite unne- 
cessary, because the requisite amount of expansion is obtained 
with one wedge. Thisisa great point of importance, because the 
labour and delay of introducing additional wedges to obtain the 
requisite expansion is considerable. As shown by the dotted lines, 
the movement of the pressing blocks:is parallel to the axis of the 
machine, so that the whole length, and not one corner merely, of 
the blocks is pressed against the coal. In the section of the large 
machine the diameter of the main cylinder is 3}in., and the 
expansion of the blocks B, B, is 34in. The distance tra- 
velled by the wedge is l4in., so that the power of the ram 
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DESIGNED BY MR. J. GRAFTON JONES. 
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cular inches, and that of the screw pump D one circular inch, 
multiplying the power of the screw by 2. The screw has five 
thre’ to the inch, and the handle by which it is turned 
is 2ft. long; thus the leverage of the screw is 24 X 2 x 3} x 5 
=755. Thus, if the weight on the handle is 1 cwt., the pressure 
on the pressing blocks is equal to 1 x 765 x 2 x 4 = 6040 ecwt., 
or say 300 tons, Twice this force has actually been applied with 
this instrument. 

At the Kiveton Park Colliery, in South Yorkshire, coal is at the 
present moment being worked on this system. At this colliery 
the coal is very hard. To apply the machine a hole is drilled about 
the middle of the seam, and exactly on the end. By the lateral 
movement of the pressing blocks the coal is split along the line of 
cleavage. Blocks of coal 4 yards long and 4ft. wide are got at one 
operation. The coal is about 5ft. thick, thus about 8 tons is got 
by one application of the machine ; so that with a bar it can be 
easily broken up and loaded. In breaking down coal that has been 
holed there is no difficulty experienced; and for this work 
machines are made as small as 2in. diameter, weighing only 401b., 
although with one of them a pressure of 200 tons can be put 
upon the mineral to be broken. The 2}in. machine, weighing 
59 Ib., will perhaps be found more generally useful, and it is suffi- 
ciently strong to break down Derbyshire coal, which is perhaps as 
tough as any. The instrument is applied in a similar way to gun- 
powder. e drilling of the hole with an instrument designed by 
Mr. Jones is aneasy matter. A man accustomed to its use can fix 
the standard in a few minutes, and the time required to drill the 





is multiplied by 4 ; the area of the piston P is two cir- 








SECTION THRO PORTION OF BARREL ATFEF 


hole to the depth of 3ft. varies from five to fifteen minutes, 
according to diameter and nature of mineral. It is much easier to 
drill coal on the face than on the end. 

The advantages claimed for the hydraulic wedge are, first, the 
safety with which mines may be worked with them as substitutes 
for gunpowder ; ary | the superior shape of coal that had been 
wedged, to coal that been blown, and the less amount of slack 
made ; thirdly, the improvement in the health of the colliers that 

ill ensue on the.disuse of gunpowder ; fourthly, the saving in 
labour by using the hydraulic wedge instead of the hammer-driven 
wedges ; fifthly, the saving in labour and diminutionin the amount 
of slack made by using the hydraulic machine to push the coal out 
of the solid—that is, without any holing—in working those seams 
whose nature is such as to render it possible. 

The engraving is a section of the largest 

= itern or 3hin. machine. With this instrument 3}in. 

ry i of parallel expansion is obtained, which is 

r better, and more than equal to 6in. of angular 

expansion as obtained by Mr. Bidder’s wedges. 

In these latter wedges a good deal of power 

is wasted owing to the angle at which the press- 

ing blocks move —F being the direction 

of the thrust, T the direction in which the 

FT coal has to be broken. Another advantage of 

Mr. Grafton Jones’ wedge is that the work is 

done at the back of the coal instead of at the front end of the 
pressing blocks, as in Mr. Bidder’s, 
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DESIGNED BY MESSRS. HYDE AND BENNETT, ENGINEERS, SHEFFIELD. 
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WE illustrate in the annexed engraving a system’ of boiler 
setting which is said to have been‘falready found very efficient. 
We scarcely hope to make the precise details of the arrangement 
clear, even with the aid of drawing, although the principle involved 
is tolerably simple. 

The boiler is carried on a mid feather and brackets in the usual 
way, but the products of combustion, after passing through the 
internal flues, instead of being permitted to pass straight along 
the shell of the boiler, are compelled to traverse back and forward 
through what the inventors term “caloric extractors’ or guides.” 
These are of fire clay, and rest at their lower ends on a pair of 
dwarf walls, built beneath the boiler, as shown in Figs. 1, 
2, and 4. At the upper end they do not touch, 
but come very close to the surface of the boiler. They are 
of two forms, used alternately in setting the boiler, so as to 
intercept the direct course of the gases. The blocksare arranged in 
four spore, and the effect is that the flame is not only broken up 
and the products of combustion mixed four times, but that the 
flames are compelled to traverse in and out from the centre to the 
sides, and the sides to the centre of the boiler, so that the run is 

ly lengthened to at least twice the length of the boiler. 
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The letters identify similar parts in all the figures. The curren’ 
coming from A escapes through the first block of guides into B, 
from which it returns all across the bottom of the oiler through 
C into D; from this last it finds its way into E through ‘the 
fourth clump of guides. 

The system has been applied to some extent in Sheffield, we 
are told, with very excellent results. The blocks are readily re- 
moved when the boiler is to be inspected, and replaced with a 
much ease by any competent bricklayer. We are unable to sa’ 
how far their use affects the draught ; we are disposed to thi 
very much indeed, but on this point we have no information 
whatever. No undue deposit of soot is likely to occur in one 
— more than another, as the velocity of the escaping gas is very 

‘orm, 








Sourn Kensincron MusEvuM.—Visitors during the week ending 
August 13th, 1870. On Monday, Tuesday, and Saturday, f. from 
10 a.m. to 10 p.m. Museum, 15,208 ; Meyrick and other galleries, 
3077. On Wednesday, Thursday, and aa (admission 6d.), 
from 10a.m. till 6 p.m., Museum, 1776; Meyrick and other 
oan, 192. Total, 20,253. Average of corresponding week in 

ormer years, 13,012. Total from the opening of the Museum, 


9,683,699, 








PROFESSOR WINLOCK (we quote from Nature) is now engaged 
in peennins the sun on a plan which, so far as we know, 
not before been put into practice. He usesa single lens object 
glass, 44in. diameter, 40ft. focal length, of crown glass, made by 
Clark, and corrected for spherical aberration by means of an artifi- 
cial star of homogeneous (sodium) light in the focus of a 5-in, 
collimator. The image of the sun is 44in. in diameter. The tube 
of the telescope points to the north, and the image of the sun is 
thrown in by means of a reflector of plate glass. This glass is not 
roughened or blackened on one side, because when that was done 
the heat of the sun distorted the plane surface. The slit is at the 
object-glass end of the telescope, and that position has the ad- 
vantage that when it is thrown across no dust is shaken down on 
to the plate, as is apt to happen in the usual way of working. 
It is Mr. Winlock’s intention to A erg mye the sun every fair day 
now. It seems also probable that this mode of photographing 
might be of advantage for the partial phases of an eclipse. 

EXPLOsIvVE Compounps. — M. A. Noble, a Parisian en- 
gineer, has taken a patent for improvements in the composition 
and fabrication of explosive compounds for mines. It is to be 
hoped that some day means may be found to utilise without too 
much danger the terrible power of nitro-glycerine. The success 
which has been achieved with steam, which caused at the outset 
such deplorable accidents, aids the hope to a certain extent. M. 
Noble seems to have made an important step in the right 
direction as regards the use of nitro-glycerine for mines. 
The following shows the composition of two types of his powder :— 
(1)—Sixty-eight parts of pulverised nitrate of barytes ; twelve of 
charcoal, of light texture ; twenty of nitro-glycerine. (2) Seventy 
parts of barytes, as above ; ten of powdered resin; twenty of 
nitro-glycerine. The charcoal should be carbonised at a low tem- 
perature, and consequently still containing hydrogen. An addi- 
tion of five to eight per cent. of sulphur to either of the above 
mixtures gives a powder which fires more briskly’; but, at the 
same time, it increases the danger in the manufacture, carriage, 
and application of the powder, which should not be lost sight of. 
The method of using these powders is to place them in cartridges 
like firework-cases, covering the powder with a little fulminant, 
such as mercury for example, before closing and priming. The 
cartridge has merely to be placed in the hole and covered in the 
usual manner, and it may be fired either by a fuse or the electric 
— ; in either case the fulminating power acting on the nitro- 
glycerine inflames the whole of the contents instantaneously. To 
render carriage of the cartridges less dangerous a little ordinary 
gunpowder may be substituted for the mercurial fulminant. 

NEw SALT FoR INTENSE ELECTRIC CURRENTS.—M. Etéve, of 
Paris, has taken a patent for the composition of a salt for the pro- 
duction of very intense currents of electricity which he calls double 
acetate of iron and po The inventor claims to remedy the 
inconvenience arising from nitrous exhalations disengaged from 
solutions of nitric acid in the following manner :—The nitric acid 
is replaced by a salt composed of one part of sulphate of protoxide 
of iron and one part of nitrate of potash dissolved in a suffi- 
cient quantity of the ordinary acetic acid of commerce, the solu- 
tion being aided by a slight heat, the whole is then left to 
cool and ise, and the crystals, after being drained, are 
stone dried. When the salt is thus prepared the pile is 
mounted in the following manner :—In the non-porous vessel 
is placed a saturated solution of common salt, and azine cylinder 
is introduced, within which is placed the porous vessel containing 
the charcoal, upon which is poured water containing 30 per cent. 
of sulphuric acid. In this state the pile will not act, or in an 
almost insensible manner ; but in order to develope the current it 
is only necessary to introduce a few crystals of the above-named 
double salt when the current becomes remarkably intense, if not 
superior to that of the common pile ; the current may be main- 
tained constantly and regularly without merely adding a 
few crystals from time to time and without any nitrous 
vapours being disengaged. M. Etéve believes that his salt isa 
double acetate of iron and potash, but a writer in the Moniteur 
Scientifique objects tothia, and says that if small quantities of this salt 
are formed, as is probable, with the aid of the acetic acid, thegreater 

consists of two sulphates and two nitrates of potash and iron. 

e believes that the activity of the salt in question arises from the 
fact that the small quantity of acetate of protoxide of iron, fini- 
ing itself in the presence of a nitrate of the same metal, becomes 
peroxidised ; heat as well as electricity will bring this about. This 
is the salt which has proved of so much value in the dyeing of 
black og which is improperly called nitro-acetate of iron. 
All who have attem to reduce notro-benzine by ferrous 
acetate know how rapidly this converts nitric acid into ammonia. 
Gun cotton may also by it be brought back into the natural state 
of cotton. It is, therefore, quite natural that no nitrous vapours 
should be evolved from a pile fed by such salt. Perhaps nitrate 
of soda might be substituted for nitrate of potash with economy. 
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Tuis system rests upon the principle and practice long under- 
stood and in use upon the Continent. The object of the new 
process and of the new machines is to produce what may be named 
true flour. That which is to be understood by the term true flour 
is the substance contained in the —* the grains of wheat, and 
so extracted from them that it is from any admixture of 
particles of the coats of those grains, and that it is in a fine 
granular state, not crushed to power by pressure or ing, and 
that it is as free as possible from cerealine. In contrast with this 
pure substance, the so-called flour generally is a fine meal, con- 
sisting of some true flour, some bran, and some dust. There are 
no means in existence by which these various substances can be 
separated after once they have been er. Fine flour 
free from admixture of noxious matter has been uced during 
the last sixty years by continental millers ( the name of 
Gruaux flour) ; but only in — small quantities, and as a 
small proportion of the corn to produce it, and in very sm 
) como 4 as compared with the production of the ordinary impure 

our. 


The want of machinery for the uction of pure flour 
is Feably the mn why impure flour oe merally made. No 
machines have been in existence for the man of flour 
than millstones, 


between 
to be crushed into one meal. And the result of this crushing is 
that a meal is uced which contains in an i state the 
whole separable elements of the body of the grain, viz., the 
flour, the coat with its pernicious properties for bread- 
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purposes, and whatever foreign matter may chance to adhere to 
the coat ; so that we have been to the trouble by this proceeding 
to intimately mix up, in such a manner that it is impossible again 
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to 
of the grain and its husk; the latter very good in its way and for 
not 'to be classed as the flour which it purports and 
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pretends to be, and for which, when its coarser particles have been 
removed, it passes. If, then, it is wished to separate the elements 
of the grain, it seems only natural to in at the exterior and to 
remove so much of the coat as can be taken away without risk of 
injuring or removing any portion of the more valuable substance 
of the interior. There is no reason why it should be attempted 
to strip the coat off the grain by the same process, and at the same 
time that the interior portion is reduced to flour. Now this in- 
terior is not homogeneous, as it were a ball of flour, but itconsists 
of a kernel of glittering globules surrounded by layers or envelopes 
of substances of very different degrees of hardness. Next the 
kernel comes a layer of white sharps, harder and more fibrous than 
the kernel, but still producing very good flour when ground. Next 
comes a layer, harder and darker, of brown sharps; then comes the 
bran, in itself containing several distinct layers. Let, then, so 
much of the outer coats of the bran be removed as can be taken 
away without injury to the interior portions of the grain. This 
is the process known as decortication ; and to accom lish it in- 
numerable systems have been tried, multitudes of machines have 
been inven’ some of them ve D their — — a time— 
but sooner or later the grain upon proved too strong, 
too hard for the machines, which 1 have always worn out, whatever 
was their construction or materials. The machine called a huller, 
illustrated above, has been invented and constructed to over- 
come these difficulties. We are assured that it does its work with 
the utmost efficiency, and that it will stand the test of wear. The 
machine consists of a number of metal discs fixed on a spindle, and 
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furnished at the periphery with thin hard steel blades set 
radially at certain intervals, kept at the requisite distance from 
each other by pasteboard, and set at right angles to the plane of 
the disc. These drums or discs are enclosed in a cylindrical case, 
armed as to two segments with blades similar to those on the 
discs, and with two segments clothed with open wirework, through 
which pass the portions of the skin of the wheat which are cut 
off. ‘This cylindrical case is so arranged that the wheat is made 
to pass between the.periphery of the discs and the case, and in 
rotation from one dise to the other, a portion of the skin heing re- 
moved by each of them. It is also arranged that there should be 
a constant draught passing down through the machine and out 
through the segments covered with woven wire. The number of 
drums or dives is altered according to the character and quantity 
of work which is required to be performed, Slides are interposed 
yotween each compartment, in order that. the wheat may be re- 
tained a longer or shorter time under the influence of the blades 
at the will of the operator. There is also an arrangement by 
which the wheat can be forced against the rotating discs so closely 
as may be @esired. In short, it is a machine perfectly under 
control, permitting either a large or a small quantity of the skin 
to be removed at will. It is possible with this machine to remove 
absolutely all the brown matter from the wheat, proverving per- 
fectly its shape, and making no. waste of flour. Many machines, 
and especially those of recent introduction, are excellent machines 
as polishers of grain; they remove admirably the outer skins of 
the wheat to the extent of 1 or 2 per cent. ; but as these outer 
skins are nearly transparent and nearly colourless, the advantage 
gained is not very great, while the power consumed is large. 
What is necessary for real utility is that the inner membranes of 
the grain should be cut into, and as much as possible of these be 
removed. <A real substantial advantage is gained only by the re- 
moval of a considerable quantity of them (to the extent of at 
7 per cent, or more), for the worst and most deleterious of the 
eisthen got rid of. The appearance of the huller dust 
or parings obtained by the use of the machine sufliciently 
rates the utility of removing it from the wheat. 
It is very important that the wheat should be completely freed 
f he most minute particles of this dust before it is ground, 
‘efore the wheat, as it passes from the huller with so 
of the dust as has not been driven through the wire gauze, 
he led to a separator covered with wire, the object being to 
t every particle of this noxious dust. It is very useful to 
the stream of wheat to the operations of an exhaust fan, 
may carry away any floating particles. The particular form 
avator is not important; it may be any one that is most 
convenient and most cheap to the miller employing it. What we 
insist upon is that the wheat should be entirely freed from the 
small particles of the coat cut off by the huller. 

The huller occupies little room; it requires no attention 
after it has once been set properly to work. Some machines have 
1ade which will accomplish the object of this machine ; but 
erally break or waste more or less of the wheat. And 
s this, no effective machine has yet been brought forward 
that is not self-destructive. When the blades are worn out they 
can be easily replaced, and by a peculiar contrivance the cutting 
ed e alwayssharp. Let us supose the machine to rotate in one 
«direction, and to have worked for say twelve or twenty-four hours. 
According as the wheat is more or less hard it will be found that 
the edges of the blades have been more or less worn, but while the 
front edges of the blades have been worn the same action has 
sharpened the back edges. All that has to bedone is to reverse 
the direction in which the machine runs, and a fresh sharpened set 
of blades is put in action, so that the machine is self-sharpening. 
With regard to the power required to drive the huller, it varies 
with the description of the wheats put through it; 10-horse-power 
or 12-horse-power probably is required to drive a machine that 
will decorticate about four to five quarters of wheat per hour, 
Th ole of this power, however, is saved in the subsequent 
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gr * process: for decorticated wheat, having been deprived of 
the lard tough skin, breaks down far easier than wheat in the 
natural state, and the millstones grind a far larger quantity per 
pair per hour, and require much less power todrivethem. So that 
it nay be fairly reckoned that power expended in decorticating is 


ied in the grinding process. 

‘The wheat having been passed through the huller, and by 
the subsequent sifting freed from all the fine dust made by the 
huiler, must next be attacked in a different way. The 
huller is not intended to remove the whole of the interior 
membranes of the corn, for if that were done the flour globules 
would be exposed to the action of the knives, and a portion of the 
best part of the corn would be cut away and mixed with the worst 
part, the skins that have been cut off, and be sold at the value of 
cattle food instead of as fine flour. And, besides, there would still 
remain the bran in the fold or chest of the corn, which could not 
be removed. The object in view now being to separate the 
central parts of the corn from the remaining integument, the most 
simple way would appear to be to scrape these fine internal por- 
tions off the membrane, leaving the cells containing the cerealine 
undisturbed in the form of bran. And this is what is accom- 
plished in the next stage of the process. The grain is ripped open, 
and the flour-containing cells are torn and scraped away from the 
bran. ‘To accomplish this purpose a machine has been constructed 
called a semolina mill, as shown in the upper portion of page 125, 
The chief feature of the machine is that its.operations are effected 
by a series of pairs of grooved rollers of hard material, running at 

erential speeds, Rhe first of these pairs does that which we 
have described as ripping open the wheat. The remainder are in- 
tended, by cutting and scraping, to tear away from the bran the 
intenor parts of the corn, 

Semolina, that is to say, half-ground stuff, is produced on the 
Continent by breaking down wheat between milistones kept at 
such a distance apart that they cannot reduce the wheat to flour at 
one grinding. Thisgrindinghasto be repeated several times before 
the semolina can be detached from the bran, and then by a labo- 
rious system of sifting by hand labour, or by.ventilation, the grains 
of semolina have to be separated from the bran. By the Bucholtz 
system’ the whole principle being that of using a cutting 
instead of a crushing action, the operators state that they are 
snabled to obtain from even the most tender native wheat a large 
rcentage of semolina, To return to the process we are describ- 
ing; the bran as discharged from the rollers is thick, and by 
no means merchantable, for it has not been sought to cut away 
from it the whole of the flour-containing cells next the membrane, 
because it was desired to leave the fatal cerealine undisturbed. 
This bran may begroundthough millstones, and the flour dressed out 
in the ordinary way. As may be expected, however finely this flour 
is dressed, yet it will bake brown, as it is in point of fact the worst 
flour the grain contains. The remaining produce of the semolina 
ills goes*all together into another trunk, and consists of semolina, 
and small, and minute particles of bran of the same size as 
semolina, and the flour which has been made by the rollers, 
The quantity of this flour should not exceed about 5 per cent. of 
the original wheat, and its quality should be better than the flour 
inude from similar wheat by ordinary millstones. The whole pro- 
duce of the mills, except the bran, is taken to a silk reel ; the head 

iiks of this will dress out all the flour, and the silks at the tail 
take out finest semolina or sharps. The remaining semolinas (the 
larger sizes) and the bran of corresponding size are to be passed 
over a silk which will sort them into three sizes. Each of these 
semolinas is then freed from the small bran contained in it by a 
most simple contrivance. The semolinas are then fit for the mill- 
stones, to which they can be led either mixed or each by itself. 
The grinding by millstones requires care and judgment, which is 
soon gained by experience. Nothing remains but to dress out the 
tlow, and regrind what remains until the offals be quite clean. 
Where there are no millstones a roller mill may be used to re- 
duce the semolina to flour,. This consists of rollers of the same 
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kind as those used in the semolina mills, but with a different cut- / ferent test must be as 
ting. The action of the millstones must be very gentle, and the ' must be taken as only one 








great thing is to avoid anything of the nature of crushing. The 
result, we are told, is a large percentage of flours, of great beauty 
and bloom : quite different in appearance from anything that can 
be produced by the millstone grinding, however finely dressed. In 
fact, however good may be the dressing, it is impossible by it to 
return to flow. the properties it has lost by bad grinding. The 
Bucholtz system is now in operation at Bristol in the works of 
Messrs. W. Baker and Sons. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsidle for the opinions of our 
correspondents. ) 


ICE-MAKING MACHINES. 

Srr,—In perusing your valuable issue of the 29th of July I 
observed some person from Central India calling the attention of 
ice-making macliine manufacturers for a new introduction. I beg 
to offer a remark if you think it worthy of space in your publica- 
tion, In a pair of marine engines, where the starting cylinder was 
tixed down between the large cylinders, and the copper exhaust 
pipes were led up outside and close to the wood lagging into the 
exhaust pipes of the large cylinders, I have frequently found 
these pipes insufferably cold, which cold I attribute to their being 
in communication with the partial vacuum in the surface con- 
densers, On several occasions I have applied the thermometer to 
endeavour to ascertain the correct temperature, which was less 
than 54 deg., bus could not, through it being affected by the heat 
of the engime-room, the dense vapour of the engine-room standing 
on the pipes like dew, and flowing from them; and I believe that 
the application of a vacuum, however obtained, applied to a 
series of pipes, or a continuous one of a spiral form, in a cistern 
of water, would not produce ice of itself, but would be sufiiciently 
cold for any pencil purpose, either on a large or a small scale. 

Plymouth, 3rd August, 1870. H. C. 








PORTLAND CEMENT. 
description of the manufacture of Portland cement 
Rn of last week, you stated that the ‘* washmills” 
of a circular pan and two edge runners. Now although 
this antiquated system of mixing the materials still exists in one 
or two of the cement factories on the Thames and Medway, it has 
in most of the works been superseded by another and better 
description of machine. ‘The was now used is made much 
larger than before, and is on the same principle as that employed 
by brickmakers, but is of course made much stronger; and the 
advantage of this mill over the edge runner mill is that far more 
material can be washed and broken with the harrows in a given 
time than could be done with the edge runners, while the power 
required for driving is not so great. The drying floors are in most 
factories now covered with cast iron plates about 2ft. square by 
lin. thick, instead of fire tiles. The iron plates have the effect ot 
drying the material much quicker than the tiles and they last a 
long time; so that although the expense of them at first is large, they 
are more ecot alin the end. It is customary now to break up 
the cement after it is burnt in an edge runner or crushing mill, and 
it is then carried by elevators to the stones. Dy adopting this course 
much heavy work is 1 off the stones and consequently they can 
grind much more material, while the power required for driving 
the crushers and stones is very little more than is required for 
driving the stones alone where the crushers are not used. 
C. RUSSELL AND Co. 
Talbot-court, Gracechurch-street, London, E.C. 












































A QUESTION IN SCREW PROPULSION, 

Sir,—Would any of your experienced readers kindly inform me 
—(1) Whether the working of the screw has the effect of depress- 
ing the stern of the ship when the latter is fast at moorings, as 
well as when she is making headway ; and (2) Whether the phe- 
nomenon in question also occurs when the steamer is being moved 
astern ? C. 

August 6th, 1870. 
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TUBULOUS BOILERS. 

Sir,—Since writing my letter of the 50th ult., kindly pub- 
lished in your impression of the 5th inst., it has occurred to me 
that the little apparatus there described is admirably adapted to 
show what takes place in any part of the tubulous boiler, to which 
this correspondence more particularly refers. The rough sketch 
which I sent you was unfortunately very hurriedly made, hence 
there is in the engraving no indication of the water level but for 
the purpose for which the sketch was made; the water-line should 


values of engines, and not made, as at present, the one great con- 
sideration. JOHN PINCHBEOCK. 
27, Leadenhall-street, London, E.C., August 15th, 1870. 


VERTICAL BOILERS. 

Srr,—In your able and interesting article of last week on the 
recent trial of steam engines by the Royal Agricultural Society at 
Oxford the writer justly observes that a comparison of the results 
obtained shows a vast superiority in evaporative power of boilers 
of the locomotive type over any of the vertical boilers which were 
exhibited, but he expresses an opinion that the cause of this 
superiority is not easy of explanation. - 

Now this, to me, seems simply and solely to rest inthe fact, that 
in the one case the heating surface is mainly horizontal, whilst in 
the other it is chiefly vertical, and in the great evaporative 
superiority of horizontal to vertical heating surfaces. 

careful comparison of a well-made upright multitubular 
boilerlike that of Ashby and Jeffery with a horizontal one, the 
area of grate and of fire-box and tube surface being severally the 
same, would be of much interest, in order to determine the relative 
values of these surfaces, 

As the attention of your numerous readers has been so much 
directed to different kinds of vertical boilers for half-portable 
engines, I venture to offer the accompanying sketch of one which 
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has somehow been dubbed at my works the “‘thimble boiler.” It 
contains a circular fire-box, the cylindrical portion of which is 
formed of a single welded plate ; within this box are placed 
radially in three rows a number of closed conical water tubes or 


| thimbles, each of which is welded and flanged, out of a piece of 


thin Yorkshire plate. Thus a considerable area of heating surface 

of the most effective kind is obtained in combination with a low 

tire-box and short boiler—features considered needful in order to 
5 


| avoid priming. H. A. F 


be very little more than half-way up the front bend, so that there | 


is one water-tube and one steam-tube, and the flame being then 
applied, it will be seen that the water level in the front will, 
when ebullition takes place, be higher than at the back, as de- 
scribed some time ago by Mr. Asbury, and which is owing partly 
to the greater lightness of the water at the front ends, where the 
greatest heat is applied, and partly to its being mixed with steam. 


3ut if we fill the glass tube completely, so that the water is free ' 


to flow over the front bend down the upper tube, and if we then 


hold it into a flame so as to give practically the same heat to the | 


upper tube as to the lower one, the apparatus will then represent 
two of the lower tiers of tubes in the boiler, and it will be found 


that the water will boil at the top, whilst very little heat will be | 


imparted to the water in the lower portion of the tube, which 
would be different if circulationexisted, | To prove this we need 
only fill the glass tube again quite full, and expose only.the lower 
tube to the heat. The water which becomes heated in the lower 
tube will then be displaced by the cooler water which is superin- 
cumbent in the upper tube, circulation will at once be established, 
and all parts of the water will rapidly attain the same temperature, 
up to boiling point. This last experiment will also prove what 

said in a former letter, that circulation could only exist in the 
boiler if the upper tiers of water-containing tubes were protected 


August 3rd, 1870. 





VERTICAL BOILERS. 

Sir,—In the last three numbers of THE ENGINEER you have 
devoted nearly a dozen columns to vertical boilers generally, and 
the boilers exhibited at the Oxford Show more particularly, and, 
as a great deal of space has been occupied by the ‘‘ Field” boiler, 
you would no doubt expect me to go thoroughly into the question, 
and treat every point raised in detail, There are, however, many 
reasons why I should not do so; amongst others my letter would 
be so lengthy that I coulé not expect you, Sir, to find room for 
it ; next, such long letters would occupy too much of my time, 
which is already fully taken up, and I fear that such time would 
be partially wasted, as but very few would read such lengthy 
arguments. Finally, the makers would not lice to have their 
work criticised by me, and in so doing I might also pave the way 
for competitors, which, in a.commercial point of view, would not 
be desirable, and I shall therefore confine myself to a few remarks 


| of a more general nature. 


from the action of the fire, which, however, of course they are | 


not, as this would be obtaining circulation at the expense of a 
considerable amount of heating surface. 

I notice that in my last letter a trifling error has occurred, by 
rinting the word ‘‘connection” instead of ‘‘ convection,” but I 
have no doubt that everyone conversant with the subject has at 

once perceived the mistake and corrected it for himself. 

41, Albert-road, Dalston, E. E. MIRCHIN. 

August 9th, 1870. 


THE ROYAL AGRICULTURAL SOCIETY'S ENGINE TESTS. 

Str,—If anything more than another could illustrate the errors 
of the present system of prizes in operation at the Royal Agricul- 
tural Society’s shows it would be the late award made by the 
judges of fixed engines at Oxford. These gentlemen evidently con- 
sider the mere fact that two.engines run within a few minutes 
of each other sufiicient to compel them in equity to divide the 
first prize between them ; and if that were so, no doubt they 
would have been quite,justified inso deciding. When, however, 
the question of proportion is, gone into the startling fact comes 
out that one of the prize engines, although called a 10-horse 
engine, is, in point-of fact, rpehinis pore than a 7-horse power, 
the engine doing the best duty, being really a Lond fide 10-horse 
power of the usual commercial size. ow, one thing is self-evi- 
dent ; these two engines cannot both be right. Either the one 
with the 10in. diameter es must be too large, or that with 
the 83in. cylinder too small. If we turn tothe published catalogues: 
of these makers we shall find the sizes given. Neither of them 
would dream of offering an 8§in. eyliader for a10-horse engine ; and, 
if they did so dream, they would soon find out their mistake, for 
no one would be fool enough to buy such a one. If, therefore, 
these awards are intended to guide the public in forming an 
opinion on the relative merits of this class of machinery, a very dif- 
The bare fact of economy of fuel 
element in considering the relative 





I must first thank you, Sir, for stating distinctly, on paze 69, 
“that you had no intention of singling the ‘‘Field” boiler out for 
unfavourable comparison,” as your previous remarks on page 54 
led me and a great many others into that belief. Now, in com- 
paring the different types of boilers you say nothing about the 
amount of tube-heating surface employed in each boiler, although 
this is a very important point in comparing the relative evapora- 
tion ; and here you will find that for the same horse-power (viz., 
four), Robey’s had forty-seven square feet of tube heating-surface 
in their ‘ Field” boiler; Clayton’s between sixty-three and 
seventy square feet ; and Ashby and Jeffery’s aboutfseventy square 
feet. No wonder then that.Clayton’s did better than Robey’s, but 
I do not think that Claytons put so much tube heating 
surface in their ordinary commercial portable 4-horse power hori- 
zontal boilers. I do not mention Marshall’s, asI have no means 
of judging of the number of tubes put in, their boiler differing in 
other respects so much from the original design. In a scientific 
discussion, price is generally kept out, but when one type costs 40 
per cent. more than the same horse-power “‘ Field,” I think it may 
just be mentioned. In stating that 360 ‘‘ Field” boilers have 
been made during the last few years, you have overlooked the fact 
that this figure only comprises what have been made here in Eng- 
land, but nearly ten times the number have been made during the 
same space of time on the Continent, one firm alone making 150 
a year of all sizes; and this fact speaks volumes for itself, and 
proves much more than any theoretical investigation that the 
** Field” boiler is a good boiler for all practical purposes. If you, 
Sir, or any of your many readers, would like to see ‘‘ Field” 
boilers, which have been at.work for several years to the test 
satisfaction of their owners, I shall be happy to show them to 
you, and you will then be able to see for yourself that a pro 
constructed “Field” boiler is really very economical in fu 
space, and first cost. WIs OLRICK, 

27, Leadenhall-street, E.C., August 11th, 1870, 





Tue Beigian Iron Trane.—(From our Correspondent.)—The 
Belgian Minister of Publi¢ Works has let contracts for 15,000 tons 
of rails for the Belgian State railways. The Minister is ready to 
let contracts for some locomotives for the same system, but, 
conditions of pment have not yet been, quite adj 
Cabany, of Gund, have contracted to supply the system with 
locomotive tenders for £1511, or £151 per tender, 
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RAILWAY MATTERS. 


Serious complaints are made by travellers on the South-Western 
Railway of late trains, dirty carriages, inattentive officers, | 
and general dissatisfaction. | 

JosePH WILLIAM HuprieLp has been sentenced to six months’ | 
imprisonment for. tampering with the signals at the Dukinfield 
station of the Manchester, Sheffield, and Lincolnshire Railway. 

Great progress has been made with the works of the new line 
between Enniscorthy and Wexford, and the directors hope to 
be able to open it for traffic within a year from the present | 
time. ; 

THE whole of the proposed new road from Schenectady, to con- 
nect with the Albany and Susquehanna at Duanesburg, is said | 
to have been placed under contract for immediate construc- | 
tion. 

Five hundred Chinese labourers have been engaged to complete 
the Lewis tunnel in Virginia, and will arrive at White Sulphur 
Springs in a few days. The negroes, it is said, look upon the | 
arrangement with aversion. 

VICE-CHANCELLOR MA.ins has had before him a petition to 
wind up the Mont Cenis Railway Company, on the ground that 
the railway was worked at a loss. A provisional liquidator 
was appointed, and the rest of the petition was ordered to stand 
over. 

Some of the principal planters of Bon Jardin are promoting a 
scheme for a narrow gauge extension of the Bahia and San Fran- 
cisco Railroad, about sixteen miles in length, from Alagoinhas 
into that district, wich, if carried out, could not fail to be a 
valuable feeder to the railway. 

THE great trans-Alpine railways in Europe will probably soon 
be imitated in South America. There is talk in Uhile of tlie pos- 
sibility of a road being constructed through the Cordillera moun- 
tains, engineers saying the pass ‘‘ Planchon” does not present very 
serious difficulties, 

THE report of the Edinburgh and Bathgate states that the bill 
for sanctioning the agreement with the North British Railway 
Company has obtained the royal assent, and the directors have 
great reason to congratulate the shareholders on the very favour- 
able position of the company. 

WITH a view to future economy, the directors of the Cornwall 
Railway Company have decided to form an embankment in place 
of the Probus Viaduct. This work is now in progress, and an ex- 
penditure of £421 0s. 5d. was incurred up to the 30th June on this 
account, 11,888 additional train miles having been run during 
the half year. 

By late intelligence, in consequence of the war in Western 
Europe, it appears that many of the surveyors on the Roumalian 
Railway being Prussians are called off for war service. Mr. 
Leval, a Frenchman, one of the Government engineers, has left 
the Municipality of Pera, and joined the Pera Tramway Com- 
pany, and is succeeded by Mr. Valsamachi, a local architect. 


THE Taff Vale directors have made arrangements with the 
Great Western Railway Company, under the powers of the Greet 
Western Railway (various powers) Act, 1867, for the con- 
struction of a branch line at Merthyr called No. 8 line; for the 

urpose of taking the passenger traflic of the Taff Vale Company 
into the station of the Great Western Company at that place ; 
also for the construction of a branch at Cartiff to connect their 
tine with the Penarth Railway under the Great Western Railway 
(further powers) Act, 1866. 

SUBSCRIPTIONS are being asked to the single line of railway from 

3irmingham to Kings Norton, with a branch to Harborne. The 
capital is put down at £100,000 in £16 shares ; but it is estimated 
that not more than three-fourths of the amount will be called up. 
The line is to start from Bridge-street, near. Broad-street, and to 
run alongside the Worcester Canal, through Edgbaston, Selby Oak, 
Stirchley-street, to Reachell’s Wharf at Kings Norton, with a 
branch to Harborne, at some point not yet definitely settled. The 
lowest estimate of revenue is put at £10,000 a year, with the ex- 
pectation ‘‘ of a large and progressive increase.” The cost of the 
undertaking, ‘‘exclusive of land to be purchased of Lord Cal- 
thorpe, and hislessees, and of rolling-stock,” is estimated at £57,956, 
or, if extended to the Ole Wharf, £64,000. 

THE report of the North London directors states that the de- 
crease in the receipts from passengers of £4010 was chiefly 
attributable to the diversion of traffic consequent on the esta- 
blishment of through train services now worked by the Midland 
and Great Northern companies to the City, which form competi- 
tive routes with this company’s line from Camden, Highbury, and 
other points. The merchandise receipts are decreased by the 
diversion of the Midland Company’s goods traffic, and by the re- 
duced scale of toll on the London and North-Western Company’s 
traffic to Broad-street, which came into operation in May last. 
Those losses have been partly met by an increase in the tonnage 
conveyed, and will, it is anticipated, be fully made up by addi- 
tional traffic on the opening of the new goods stations by the Lon- 
don and North-Western Company at Kingsland and at Old Ford. 
There has been an increase in the mineral traffic of £2731. The 
widening of the line between Camden and Dalston is being pushed 
forward. The junction with the Blackwall Railway at Poplar is 








completed, and will be opened for traffic on receipt of the certifi- 
cate from the Board of Trade. 


By the South-Eastern Railway Act, 1870, the company have | 
secured the abandonment of the Cranbrook and Appledore lines | 
(eighteen miles), and an extension of time for the construction of 
the Hythe and Sandgate (three miles) and the Westerham branches 
(four and three-quarter miles), and of the east and west sections 
of the Greenwich and Woolwich line (under two miles). The Act 
also gives power for the transfer to the company, upon terms to 
be agreed or settled by arbitration, of the Charing Cross and City 
Terminus Hotels; also to vest in the company the Lord Warden 
Hotel at Dover, and the Pavilion Hotel at Folkestone. The com- 
pany have let the contract for the construction of the eastern 
section of the line between East Greenwich and Charlton, but 
they have been delayed in the commencement of the works in con- 
sequence of the exorbitant demands made upon them for land and | 
compensation, altogether’ amounting to about £48,000 for twelve 
acres. The report refers to the company’s endeavour to establish 
workmen’s trains between certain places on the company’s line, 
and the refusal of Parliament to limit the liability to compensate 
passengers to £100 in case of accident to those trains. 

THE Rhymney Company’s report states that the Caerphilly 
tunnel is now completed at both ends... In the cen'tre, where a 
through opening has been made, the work of widening out and 
finishing is being prosecuted with diligence.. Nearly three months 
elapsed from thetime whenthenorthern half was choked withmud 
and water before an opening could be completed at the north end, 
by which the water was jally drained off. It is believed that 
all difficulties have now been overcome, and that nothing is likely 
to arrest the steady progress of the w or to postpone the open- 
ing throughout of the railway beyond the present year. It is ex- 
pected that the works of the joint line to complete the cti 
with the London and North-Western Railway will be ready for 
use about the same time as the Cardiff and Caerphilly line. In con- 





junction with the Great-Western Fe bed Company the board 

ave given the usual notices for the for the Taff oed line, 
extending from nine to ten miles in Jengtl ‘=n railway will give 
the company direct access to the Dow dn Camipany’s works 


and collieries and the Aberdare Valley. The application for the 
abandonment of the Gledyr Branch Railway has been entertained 
by the Board of Trade, and in the course of September next the 
company will probably be in possession of the warrant of abandon- 
ment. The capital account to the 30th of June showed that 
£883,098 had been expended, leaving a balatice of £106,876 against 
the company. 





NOTES AND MEMORANDA. 


THERE are in the United States forty-eight maufacturers of 
railway cars. Seventeen of these are in Pennsylvania. 

Pore silver, if highly heated in oxygen, will absorb 6°15 to 7°47 
volumes of that gas, and under the same circumstances will take 
up 9°907 to 0°938 volumes of hydrogen, 0°486 to 0°545 carbonic 
acid, and 0°15 carbonic oxide ; in this property it differs consider- 
ably from palladium. 

Ir is estimated that, in round numbers, 110,000tons of steel 
rails, equal to 1100 miles of steel road, were laid in the United 
States up to the close of 1869. These rails are in use on more 


) than fifty roads, chiefly of English, partly of American, and some 


of Prussian manufacture. 

SoLUBLE glass has been successfully applied on bands of 
machinery to restore elasticity and polish, and is found to be better 
adapted for the purpose than gum arabic or similar substances. 
Experiments upon the leather straps of a spinning jenny are said 
to have proved entirely satisfactory. 

A Moscow journal states that the railway bridge lately erected 
over the Dnieper, near Kiew, is one of the greatest works of the 
kind in the world, and the longest in Europe. It consists of 
twelve arches, and is 3503ft. in length. Capt. von Struve, who 
built it, has been promoted to the rank of colonel by the Emperor 
Alexander, on the recommendation of the Minister of Public 
Works. 

Cou, Sir Henry James, in a recent lecture on the Pyramids of 
Egypt, stated that in the King’s chamber, inside the pyramid, 
some of the stones were 30ft. long. These stones, weighing some 
90 tons, were not found in Egypt at all, but were brought down 
the Nile a distance of 500 miles, and then placed in their present 
position, 100ft. above the level of the ground. With regard to 
their finish, these Syenite stones are of the very hardest kr 
and yet they are so exquisitely polished, and built i 
casing for the King’s chamber) with such superior 
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finest sheet of tissue paper could not be inserted between two of 
the stones, and this after a lapse of four thousand years. Such 
workmanship would excite the wonder and admiration of the 





world, even in this age of science aud improvenient. 

AN important addition to the resources of spectrum analysis 
has been made by Zéllner’s invention of a reversion spectroscope, 
by which extremely small changes of refrangibility, and conse- 
quently comparatively slow motions of a star or sun-i . 
detected, It consists of a spectroscope, in which, by 
the spectrum of a source of light can be superposed above a re- 
versed spectrum of the same source ; so that if a white flame con- 
taining sodium be viewed, there wiil be seen in the upper part of 
the field a sodium line with the blue end of the spectrum on the 
one side, and underneath it a sodium line with the red end of the 
spectrum on the same side. The two bright lines may be made to 
coincide exactly by an adjustment ; and if any change in refrangi- 
bility takes place, the motion of the line is doubled, and is also 
more’ exactly measured, because it is referred to itself as a 
standard. 

In 1819, while Faraday was an assistant in the Royal Institu- 
tion, he made an analysis of wootz which attracted considerable 
attention, as, besides carbon, it was found to contain only silica 
and alumina, from which the conclusion was drawn that the 
peculiar property of the metal was due to the presence of silicium 
and aluminu:n. The uncertain state of analytical chemistry at 
the time of Faraday, says the Journa! of Appiied Chemistry, has 
induced Rammelsberg to repeat the analysis of wootz, and he has 











ne 


communicated the results of his work to the Berlin Chemical 
i Carbon, 


It 


Society. The following is Rammelsberg’s analysis: 
0°867 ; silicium, 0°136; phosphorus, 0°009; sulphur, 0°002. 
will be seen that the metal contains no trace of aluminum, ¢ 
Rammelsberg doubts the existence of such a thing as alumi 
steel. It is certain that the usual alloys of alluminum an 

are crystalline and brittle and not at all possessed of the propertivs 
of steel. 

E. RicuTers, in Waldenburg, Germany, states that the substi- 
tution of fluor spar for lime in the manufacture of glass allows 
of a great reduction in the amount of glauber salt, and greatly 
promotes the melting of the frit. As the result of numerous 
experiments conducted on a large scale, he found that, with the 
same consumption of fuel and similar length of time, the amount 
of glauber salt required could be diminished one-half by substi- 






tuting fluor spar which had previously been pulverised and calcined | 


for the lime usually employed. In countries where fluor spar can 
be had in abundance its introduction into glass manufacture 
would appear to offer many a" advantages. The following 
are the proportions taken:—With fluor spar: Sand, 111°44 lb. ; 
fluor spar, 27°69 Ib.; glauber salts, 4°90 lb.; manganese, 4°09 lb ; 
charcoal, 2°00 Ib.; glass frit, 299°00 Ib. With lime: Sand, 
116°40 lb. ; lime, 15°55 lb. ; glauber salts, 8°00 Ib. ; manganese, 
3°00 lb.; charcoal, 2°001b.; glass frit, 248°00 lb. . 

Tue declension of iron manufacture in Russ'a arises chiefly 
from deficiency of fuel, and the great distance of the mines from 
the centres of commerce and civilisation. The iron industry in 


Russia owed its origin to Peter the Great, and 150 years ago vast | 


mines were wrought and great works erected. The empire seems 
to produce every description of ore, and each in great variety. In 
the Altai and the Oural vast masses of magnetic ore are found, 
There are various other directions where magnetic ore is found 
in :maller deposits. 
facture is extracted in several districts. Ordinary ores are much 
more abundant, and are discovered over a wider area of country. 
In the centre of Russia red oxide is the prevailing yield. One 
great advantage is that a deep iron mine is not known in Russia ; 
whenever the metal is found it is near the surface. It would be 
impossible to estimate the resources of this country in iron ; pro- 
bably it exceeds that of any other country in the world. 

Dr. Dwicut, a writer in the Journal of Psychological Medicine, 
maintains that the prevalent use of the right hand in preference to 
the left is not merely due to habit or education, but is the result of a 
natural impulse, which he attributes to a difference in the endow- 
ments of the two lobes of the bram. He lays down, as probably 
true, the following propositions: ‘‘1. There is an inborn iuipulse 
to use, to excite motion, one-half of the brain in preference to the 
other. 2. One-half the brain, the left, has a more acute percep- 
tion of tactile impressions, while the other, the right, distinguishes 
more readily different degrees of temperature and weight. 3. This 
arrangement is occasionally inverted.” That we shall ever know 
the nature and origin of this impulse to use one side in. preference 
to the other, Dr. Dwight thinks impossible ; but a step is made, 
he remarks, when it is admitted that it isan impulse born with us, 
a part of our organization, and is neither due to the arrangement 
of the arterial system, nor is the effect of habit. 


AT one time Turkey was noted for the skill of her handicrafts- 
men. The varied manufactures, which fully supplied the con- 
sumption of the empire and of neighbouring countries, have rapidly 
declined or become altogether extinet. Tbe steel manufactories of 
Damascus no longer exist ; the muslin looms of Seutari and Tir- 
nova, which, in 1812, numbered 2000, are reduced to less than 200 
spindles ; the silk looms of Salonica, numbering from twenty-five 
to twenty-eight in 1847, have fallen toeighteen; Broussa and Diar- 
bekir, once so renowned for their velvets, satins, and silks, do notnow 
produce a tenth part of what they yielded forty years ago. Bagdad 
was once the centre of very flouriding trades, especially of calico- 
inting, tanning and preparing leather, pottery, jewellery, Xc., 

leppo was still more famous for its manufactures of gold thread, 
of cotton fissties, cotton and silk, silk and gold, and nankeen 
stuffs. These once occupied more than 40,000. looms, which are 
now reduced to about 5000, While, however, the manufacturing 

ower of the country has thus fallen off, its producing power has 
increased so as to render capable of supplying Europe to an inde- 
finite extent with brend-stults amd cortain raw inktestad, 





| certain branches of the cotton trade, 


Very fine ore for the purpose of steel manu- | 
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MISCELLANEA. 

Ir is officially announced that the international exhibition of 1871 
is to go on in spite of the war. 

THE Porte has made a contract with the Gatling Gun Company 
for the immediate supply of 200 of the Gatling mitrailleuses. 

THE extreme depression of the slate trade in North Wales has 
occasioned the dismissal of many quarrymen from their employ- 
ment, 

THE proposal to turn Leicester-square into a flower market 
seems to meet with general approval. Any change must be for 
is to go the better. 


THE new asphalt pavement in Holborn is so smooth, so silent, 
and so nice every way, as to raise hopes that London streets may, 
ere long, be made quiet, clean, and agreeable. 

ARRANGEMENTS have now been completed under which fracings 
on linen of an architectural or mechanical nature will be allowed 


to pass to Belgium at the book rate of postage. 

THE workshops of Messrs. Hill and Sons, builders, Carlton-pl: 
Islington, were burnt down on Monday morning, but the busines 
of the firm is carried on now at their other premises. 

Tue transfer of the undertakings of the Leed§ gas companies to 
the corporation of that town will take place as from Sept. 1. Aiter 
that date the entire responsibility of the manufacture and supply 
of gas to the borough will devolve upon the corporation. 

THE question is raised whether Admiral Sartorius, in calculating 
the effect of ramming, has thought enough of the chances of 
entanglement, and whether the ram would not often be so locked 
in the embrace of her adversary as to go down with her. 

THE Phenopthalmotrope is the name of a new machine for 
elucidating the movements of the eyeball. Its inventor is Dr. 
Donders, of Utrecht. By its h Ip the mathematical ana 
by Prof. Helmholtz of the ocular movements may be jn lly 
demonstrated, 

Mr. H. PowNALt, late chairman of the Middlesex 





submitted recently to the committee of the Society for g 
aid to the sick and wounded a sample of very fine pic Kea Tt 
which has been used in some of the London hospitals asa suvstitute 


for lint in dressing wounds. 

THe advices from Buenos Ayres by the present mail s 
the preparations for the Argentine National Exhibition 
of Cordova are in active pro The building is appro z 
completion, and the tramway to connect it with the railway station 
has been commenced. 

SEVERAL of the papers announce that Lord Robert Mont ; 
has, at the suggestion of friends in London, been i ‘ 0 
become a candidate for the chairmanship of the Metro; 
of Works. Mr. Bruce warns all candidates that the office itself 
may be abolished in the New Metropolitan Government A: st 
year. 

THE effects of the Franco-Prussian war are alré 
and at Sti 
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ridge t mills 















have been stopped from the closing of the German 1 : l 
others are working short time from the same se. Theft 
' the more deplorable, and wil! be the more felt by the operat , by 
reason of the recent advance in the rate of wages after the long 
depressiop under which the trade hasbeen labouring. 
In the Lea and Stort Valleys the towns of are, Saw! 





worth, Enfield, and Ponders End, have each determived to 
the system of sewage irrigation. Messrs. Russ and Minns 
engineers appointed by the several Boards to carry out t 
There is every probability of other towns in this ict f 

ing the example, and adopting this effectual method of « Z 
of their sewage. Every day’s experience confirms the indness 
inciple. 

mes and the Pall Ma!! Gazette areagain speaking 

aguinst our military discipline, evolutions, and general n 


as all tending to make our soldiers showy, but not efficient 























sha'l we dress and train our army simply to make them « : 
with a view to their being first-class military workmen, not 
to make them look well at reviews? Bearskin caps, at ng 
like a pound a-piece; are very costly luxuries to be thrown away 
immediately the wearer gets to his proy 

A FINE art and industrial exhibiti ned at ¢ m 
Tuesday, the ceremony be performed by Marquis of ! . 
The exhibits consist of m: 1ery in motion, models, man tures 


of various kinds, numerous specimens of natural history, and 














minerals, porcelain, antiquities, and curiosities; and a! por- 
tion of the hall in which the exhibition is held is set for 
paintings, etchings, and photographs of paintings by t old 
masters. Many of the articles have been contributed by the South 
Kensington Museum. 

| A LARGE number of men were set to work on the Thames 
Embankment on Tuesday morning on the construction of the new 

; read, for which an opening is to be provided at the end of Norfoik- 

| street. The road commences at the eastern end of $ rect 
House, and will form a ser ele running at the | of the 
railway station to the Temple. It is unfortun the 
Temple railway station prevents Norfoik-street, which is one of 
the widest streets running from the Strand to the Thames, from 
joining the embankment direct. 

THE earriage and wagon stock belonging to the ( ter 

Wagon Company now consists of $741 narrow-gauge vehi vi 


9647 wagons and 94 carriages and brake vans. Of thes 
vehicles are sold on deferred purchase, 3013 are let on hire, 10 are 
in use by the company, and 19 are at present I 





| During the year 210 wagons have been built, of wl 
been sold on deferred purchase and 55 let on hire. This is a 
smaller number than has been built in any former year, and serves 
to show the depressed state of this part of the company’s b ess, 
Tue Patrie states that ** at the battle at Woerth six mi euses 









were taken, These engines had been placed at 800 met 
enemy, and the artillerists who handled them were 
hostile marksmen. _At 1000 metres the mitrailleuses « 
space of a metre and a-half to two metres in width; a 








charge were still exposed tothe enemy's fire. At 2000: they 
did good service ; that is to say, they covered the front of an entire 
battalion, and themselves could he touched only by l fire 


Another time we shall know better how to employ them, and shall 
turn the lesson toaceount.” 

THE directors of the South Staffordshire Waterworks Company 
have issued their half-yearly report, preparatory to the meeting 
which is to be held next week. From this company nofewer than 
22,658 houses now obtain water. The quantity of water supplied 
for trade use was somewhat less than during last half-year, but 
was considerably more than in the corresponding period of last 





year. After providing for interest on loans and preference shares 
the balance remaiming was £26i)5 4s. 4d., and the directors there- 
fore recommended the declaration of a dividend on the ordinary 


shares at the rate of £3 10s per cent. per annum, free of income 
tax, leaving a balance of £67 10s. 10d. to be carried forwari to the 
credit of next half-year. 

A NEW company of water carriers, under the title of the Weaver 
Carrying Company, has been started. They carry goods between 
Liverpool and all places on the canals into North and South Staf- 
fordshire. This new company opens up to the great interests in 
Liverpool and Staffordshire a new and independent route, which 
no doubt will be hailed by them with pleasure, and will gain their 
staunch support. It supplies a want which has been felt and com- 

lained of for years, The credit of the granting this boon to 
Livenpétl is due to the enterprise of the trustees of the River 
Weaver Navigation, wliose efforts to make their river of the 
greatest. advantage to the country have been seconded by the vari- 
ous i bodies of Liverpool. The Weaver trustees, whilst 
provi for aii occasion’! and intermittent traffic, have granted 
to the Weaver Carrying Company large facilities in order to in- 
id transfer of goods between the Weaver and the canal 
provide for despatch in delivery. 
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ndustrial, y 51. 
-NEW YORK.—Wiumer and Rocers, 47, Nassau-street. 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. AsHER and Oo., 11, Untre den Linden, 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LLEIPSIC.—A.PHons Diizr, Bookseller. 
MADRID. -D. Sean Ataotes, ‘Bdivt ema Pre f the 
.—D. JOsE VER, itor and Proprietor o 
“ Gaceta I’ ial,” Preciados 49 y 51. 











PUBLISHER’S NOTIOES, 


There is reason to believe that the weekly sale of Tou ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers ves possess conclusive and satisfactory 











TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of | 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- | 
tion in this column must in all cases be accompanied by a large | 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- | 
munications which do not comply with these instructions. | 

Letters ave lying in our publishing office for the undermentioned corre” | 
spondents:—H. J., W. B., G. M., KR. B, 8, M. J. 8, J.P., E, and 





‘ Pac! » 99 
8. D. L. H.—Received with thanks. Your suppositions are in every way cor- | 


rect, 

R. H.—A great many patents have been secured for self-acting railway sig- | 

nals. None of them have proved of any vulue. | 
. C.— Before we could think of entering into any arrangements we must | 
be in possession of further particulars. 

C. B. (Lyme Regis).— The number of the patent is 424, of 1863. We believe 
you may see the Patent Office publications at Dorchester, also at Southamp- | 
ton in the Corporation Library. We are always glad to help our readers. 

J. H.—A great deal depends on the speed at which the pumps are driven, and 
the height to which the water has to be raised. The pipes in your case should | 
—— not be less than 3in. in diameter, but they would be better 4in. in 

iameter, 





CANALS. 
(To the Editor of The Engineer.) 

Smr,—Can any of your correspondents give an t of any canals 
supplied with water by pumps or other means, excepting the usual feed 
reservoirs or river supply, together with particulars as to size, &c., of 
canal, and time it has been in use, if successful ? R. R. T. 
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from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 15s. 9d. 
Yearly (including two double numbers) ..  . - £1 lis. 6d. 

If credit be taken, an extra charge of two shillings and sixpmmce per annum 
wili ve made, THe ENGINEER is registered for transmission a } 

Advertisements cannot be inserted unless delivered bcfore siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are | 
to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters | 
to be addressed to the Editor of Tat Encinzer, 163, Strand. | 


DEATH. 
On the 15th Aug., at Downham-road, London, Wittiam Lowry, C.E., 
aged 73. 
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MARINE ENGINES, 
THE marine engine is undergoing just now a process 
precisely akin to that known in certain circles as a “ re- 
vival.” It underwent a similar process about ten years 


| 
| 


ago. It is the usual fate of revivals of all kinds that no! P' 


lasting or permanent comes of them. No good worth 
naming was done at the moment to steam navigation by the 
revival ten years ago. It remains to be seen whether the 
results of the revival of to-day will be more satisfactory. 
There is reason to hope that they will, because the enter- 
prising practice of the engineers of to-day is based in a 
great measure on the experience afforded by the enter- 
prising practice of engineers ten years ago, from which a 
great deal is to be learned. We enjoy advantages, there- 
fore, which are peculiar to 1870, and had no existence in 
1860. But the fact still remains that experience alone 
will not teach any engineer how to effect improvements in 
marine engines, It will enable him to apply theory based 
on fundamental natural laws to the best ible advan- 
tage, but it cannot compensate for a want of knowledge of 
these laws; nor can it enable results to be obtained in 
direct opposition to them. So far, therefore, as improve- 
ments in marine engines now being introduced are based 
on sound theory, and applied with a strict attention to the 
lessons of ee are they likely to be successful, but 
no further. It follows that the questions of paramount 
importance to the marine <a are questions of the ap- 
plicability of the teachings of theory in practice. The art 
of reconciling the two in the best way represents one of the 
very highest developments of engineering science. Now, 
it is certain that little, if anything, was done to improve 
the marine engine ten years ago which was not based on 
the soundest theoretical deductions. It is demonstrably 
right to expand steam as far as possible. It is scientifically 
correct to supply a boiler with distilled water instead of 
salt. No engineer—using the word in its highest sense— 
would object to the axiom that steam should be thoroughly 
dried by the evaporation of suspended icles of water 
before it finds its way tothecylinder. Nevertheless, when 
expansion, surface condensers, and su came to be 
applied to the marine engine some ten or twelve years ago, 
it was found that they were one and all failures. There is 
no necessity for mincing matters, They all failed, and they 
all cost those who tried them heavy sums for their temerity. 
But they did not fail because they were intrinsically defec- 
tive. They failed because they were used without experience. 
We will not say that expansion, and superheating, and sur- 





face condensation are now being reintroduced after a more or 
less prolonged abandonment, because they have always been 
in modified use since they were first introduced. But we can 
say with perfect truth that they are now being used by some 
engineers in a way which, although contemplated by their 
inventors or proposers, was not found to succeed some years 
ago. Thus we have not only an increasing tendency to use 
higher pressures than were formerly found to answer, but 
we have that tendency developed into actual operation. 
The same thing may be said of high measures of expansion, 
quick —_ speeds, and, perhaps, of superheating. If 
these things are used in certain ways we know that they 
will fail now, as they have done already, to constitute im- 
provements in marine engineering. It remains to be seen 
whether a happier result can be obtained by using them in 
a somewhat different way, in the first place; and, in the 
second place, whether this use in a differentjway will or will 
not impair their efficiency. The questions thus opened up 
deserve the most serious attention of all mechanical engi- 
neers, whether engaged in marine engine building or not, 
because the steam engine is common to all mechanical engi- 
neers and much that is true of the land engine will 
apply to the marine engiue, and vice versa; so that the 
maker or designer of land engines may not only learn 
a great deal from the marine engineer, but impart a great 
deal of information in return. The best way of arriving 
at sound conclusions on any subject is to Jearn all that can 
be said about it by good authorities. It is to be regretted 
that shipowners and engineers have hitherto proved 
far more reticent on all that concerns their work, than 
the general public will easily believe. There must, no 
doubt, be a great mass of information floating about as to 
the construction and working of the best marine engines 
and boilers which has never yet seen the light, in the shape 
of paper, discussion, books, or even pamphlets. Perhaps, 
one of these days a lot of it will be all collected and pub- 
lished, and the scientific world will then be in possession 
of what is sadly wanted, a thoroughly good work on the 
marine engine. Meanwhile we hail with no little satisfac- 


' tion the publication, however limited, of any practical 


paper on steamship economy dealing with questions con- 
cerning it as things are, not as things were ; and we find 


| just such a paper in the twenty-ninth volume of the 


“Transactions of the Institution of Civil Engineers,” in 
the shape of a paper “on Ocean Steam Navigation,” read 


| by Mr. John Grantham, C.E., last December, and the dis- 


cussion which followed it. Paper and discussion are alike 
full of valuable information. We are very sorry that 
they are not generally accessible. An attempt to abstract 
Mr. Grantham’s paper, or the discussion which followed it, 
would do scant justice to both; but there are certain les- 
sons conveyed which are highly instructive on several 
points, and admit of reproduction here. 

One of the most important facts to be borne in 
mind in dealing with the subject of steamship eco- 
nomy is, that the ship which performs a given voy- 


|age with the smallest expenditure of fuel and the 


largest paying load is, to all intents and purposes, the 
best ship that can be got. It is a mistske, however, 
to jump to the conclusion that the ship whose engines 
use the least coal must of necessity make the cheapest 
voyages. More, very much more, depends on thé ship aud 
the method of propulsion aietel than upon the en- 
gines. Thus, by merely cutting a ship in two, and length- 
ening her some 30ft. or 40ft., her paying cargo capacity 
has been doubled without in any way affecting the cost of 
pee or prolonging the duration of her voyage. 

he engineer when speaking to the shipowner, seldom 
hears much about consumption of coal per indicated horse 
power, but he hears a great deal indeed about +the con- 


{ sumption per voyage. Economy of fuel per horse-power is 


one means to the desirable end ; butitis not everything, and 
we lay considerable stress on this fact, because there is no 
doubt that eminently economical engines, from being im- 
roperly put to work in badly designed boats, have com- 
pletely failed to give satisfaction ; the cost of such engines 
per voyage being considerably in excess of the cost of much 
worse engines placed in better boats and working under 
more favourable circumstances, The engines have been 
deemed the culprits, and really valuable improvements 
have been hastily condemned as failures. The existence of 
this truth was evidently fully recognised by both Mr. 
Grantham and his hearers, but there was not so much 
said on the subject as was desirable. All the speakers 
were agreed, however, that great length, in proportion to 
beam, was absolutely essential to economy. The truth of 
the proposition is demonstrated by the practice uf the 
best builders of the day. 

Although steam engine economy does not alone secure 
steamship economy, it conduces powerfully to that desired 
end; and it was to be expected that, considering many of 
the circumstances under which the paper was read, not a 
few instances of extraordinary economy of fuel would have 
been cited. The high character of the Tustitution, how- 
ever, no doubt operated beneficially, and not a single 
speaker ventured even to hint at the wonderful tales 
sometimes told before less eminent societies, and less able 
judges of their truth or falsehood. On the contrary, the 
meeting evinced a general tendency to disbelieve in any 
statements of excessive economy. The advocates of the 
compound engine one and all spoke of the system, we were 
pleased to find, in much the same qualified terms of praise 
as we eo peek 5 bestowed on the principle of a 
nation when applied to marine purposes. e especially 
commend to attention the opinions expressed by one of the 
speakers, himself a member of one of the largest and most 
enterprising firms of shipowners in the kingdom. He stated 
that he had given a great deal of attention to the question 
of steam navigation, more especially to the indicated horse- 
power developed at sea, and had come to the conclusion 
that shipowners greatly over-estimated the power actually 
evolved, and uently under-estimated the consump- 
tion of fuel. On this point we have long held similar 
opinions, as in no other way can the extraordinary results 
said to have been attained under certain circumstances, 
be accounted for. The speaker stated that ftom the best 
returns he could get he had arrived at the conclusion that 





in most of the steamers which performed their voyages at 
high speeds the consumption was 23 Ib, of coal per indicated 
horse per hour, and it was not till the speed was reduced 
to eight and a-half or nine knots per hoar that a consump- 
of 2}1b. was reached. It is quite possible that such a 
statement will be disputed, and it is, therefore, well to 
place before our readers figures either given by Mr. Gran- 
tham or Ls his hearers, bearing on the question. The 
Rakaia, built by Messrs, Randolph, Elder, and Co., for the 
Colonial Steam Navigation Company, of New Zealand, is 
265ft. long, 34ft. beam; draught, loaded, 21ft. Her 
engines are compound, the two large cylinders being 87in., 
andthe two smallcylinders 43in. diameter, by 4ft. 3in. stroke, 
geared; twenty-seven revolutions of engines per minute to 
sixty-seven of screw. The consumption of fuel is taken 
by Mr. Grantham to be 2°13 Ib. of coal per horse per hour, 
but he does not give the indicated horse-power as more than 
an assumption. The Somersetshire, one of Messrs, Wig- 
ram’s ships, burned, at a low speed, 2°36 Ib. per indicated 
horse-power with ordinary engines, 20]b. steam, sur- 
face condenser and superheater, indicated power 650-horses, 
displacement about 3900 tons. Mr. Stephenson spoke of a 
steamship which, on her first voyage to China and back, 
burned only 2 lb. per indicated horse-power. Mr. Ravenhill 
stated that the consumption of fuel by the engives of the 
Peninsular and Oriental Company averaged 2°4 1b, to 2°5 1b. 
per indicated horse-power per hour. These are nearly, if 
not quite, all the instances in which the consumption per 
horse-power was cited. And although there are dozens of 
figures giving the total consumptiou per day the speakers 
either could not or would not give the indicated horse-power. 
Mr. Bramwell gave an admirable example of the way in 
which inaccurate statements concerning economy of fuel 
at sea are put in circulation. The example was supplied 
by Mr. Grantham himself. That gentlemen stated in 
the course of his paper that the Peru,a vessel fitted with 
compound engines of 350-horse power nominal, worked in 
running light from Glasgow to Liverpool up to 1400-horse 
power indicated, her speed being fourteen knots; the 
consumption of fuel not stated. He then went on to say that 
the Peru took in cargo, and the result of a voyage into the 
Pacific and back was that she burned 24 tons 1 cwt. of coal 
per day, which, using 1400 as a divisor, Mr. Grantham 
took to represent 2lb. per horse per hour, But instead of 
the revolutions of the engines being the same as on her 
first trip when light, they corresponded to a speed of 
but 9°8 knots, which should be obtained with 410- 
horse power if the draught remained unaltered. But even 
allowing for the cargo, it was quite certain that nothing 
like 1400-horse power was regularly developed, and 
the consumption was, therefore, more properly 4 lb. per 
horse than 2lb. When we find careful, impartial 
authorities like Mr. Grantham falling into such a fallacious 
mode of reasoning as this, what can we expect of men who, 
however honest, cannot well help deceiving themselves. 
Not a single instance has ever come under our knowledge 
in which a complete and accurate set of diagrams has been 
taken over a series of years in any marine engine-room, with- 
out proving that not only is the power developed overrated 
almost from the first, but that it goes on decreasing to the 
end as the boilers become foul or worn out. A chance 
indicator diagram, taken, say, once in a watch, when the 
pressure of steam is highest, and the engines doing best, 
is, as a rule, taken to represent the power exerted on the 
average during a whole voyage, not the slightest allusion 
being made to the pulling up of the engines by a head 
wind ora heavy sea. It is to the last degree desirable 
that makers of eminently economical engines should take 
the trouble of producing forthe benefitof the scientific world 
the most complete statements of the indicated horse-power 
of the engine on long voyages. When they refuse to do 
this it is safe to assume that the conclusions of the users 
are based on insufficient data. 

We have said so much concerning current evidence of 
economy in marine engines that we as not left ourselves 
space to deal at present with many other interesting fea- 
tures of Mr. Grantham’s paper. After all we are dis- 
posed todoubt the existence of any matter of more import- 
ance connected with steam-engine economy than the basis 
on which statements of engine builders and shipowners 
concerning certain types of machinery rest. When it is 
borne in mind that a difference of 0-1 1b. of coal per horse 
per hour will, in the case of the steamships plying between 
England and the United States, represent a saving of 
£2000 a year to the owners for a weekly service each way, 
it will be seen how important it is that the public should 
be placed in ion of not only the most complete but 
the most reliable informatien. Whether it isoris not possible 
to ascertain with some degree of certainty exactly what the 
indicated horse-power exerted throughout a long voyage 
is, we are not prepared to say ; but is quite clear until 
such evidence is placed before us all statements concerning 
abnormally smali consumptions of fuel must be looked on 
by sensible men with extreme doubt. 


THE MARTINI-HENRY RIFLE. 

A REPoRT has just been issued by the committee 
appointed to settle the question of the new rifle for our 
army, which contains an analysis of the results of the trials 
of the 200 experimental arms issued to various regiments 
at home and abroad, and also to H-M.SS. Excellent and 
Cambridge, and the School of Musketry at Hythe. When 
these rifles were issued they were accompanied by a series 
of questions, which, after a considerable interval, during 
which the arms were put through various tests, were 
returned answered to the,committee. These answers, with 
remarks by the committee, form the material of the Blue 
Book now before us. 

The first point which it was desired should be cleared 
up was whether the rifle, as a whole, was more than 
ordinarily liable to injury, and here the reply appears to 
be most decidedlyno, One or two casualities have occurred, 
the chief of which was the fracture of a tumbler, and 
nearly all arose from the use of faulty metal. None of 
them were iar to the construction of the arm, and 
each might have arisen with any other. 

Difficulty in loading has occasionally arisen from the 
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following causes :—Firstly, cartridges becoming bent ; 
secondly, cartridges defective in minor details of manufac- 
ture ; and, thirdly, the sharp edges of the chamber causing 
the paper covering to ruck up. In the majority of cases 
the extractor has worked satisfactorily, and where it has 
failed to do so allowances must be made for the want of 
experience on the part of the men using the arms. The 
motion of extractivg in the Martini-Henry is so different 
from that in the Snider, that it is only natural to expect a 
little awkardness at first. 

Many of these experimental 
tried by exposure to weather, aud have not been found 
wanting. In one case they were piled in the open air, 
without cleaning, for eight days, and were still perfectly 
serviceable, With regard to the coil spring, the general 
tendency of the reports goes to prove that many of the 
springs that were issued were too weak, and that most of 
the missfires were attributable to this cause. M. Martini 
employs a spring of 401b., though he nevertheless thinks 
that one of 33}b. will be sutticiently strong; but the 
springs of the rifies sent out from Enfield appear to have 
been of 261b. only. The committee have, therefore, de- 
cided that in future the springs sha'l be made of the 
strength approved by M. Martini. From a calculation of 
the averave number of missfires when eighty-six rifles were 
fired with the weak springs, and when the same rifles were 
fired with the stronger springs, we find that, with the weak 
springs, 162,277 rounds of ball and blank ammunition 
were fired with 3814 missfires, showing a percentage of 
2°34; but with the strong springs 26,463 rounds of ball and 
blank had been fired with only uiue missfires, or a per- 
centage of ‘034, 

No objection is urged against the sudden extraction of 
the empty eartridge case, since it can, i€ desired, be easily 
controlled by opening the breech gradually, which is found 
to be an advantage in extracting a loaded cartridge. The 
dividedstock has been found satisfactory with two exceptions, 
in which the butts are reported loose. Oue of these excep- 
tions is rifle No, 100 at Quebec, which is constantly turning 
up under the various heads as a shortcomer, so we can fairly 
suppose it to have been a carelessly made arm. The re- 
ports as to recoil are somewhat contradictory, but we do 
not infer that it is excessive, though probably greater 
than that of the Snider. The Royal Engineers consider that 
it is too heavy a rifle for their wants, but the remainder 
of the reporters are of opinion that it is not unwieldy, at 
all events for ordinary men, though it might be “ for 
some of the puny recruits uow passed into the service.” 
The back sight might be improved both in position and 
construction. In its present position, though well placed 
for sight, it interferes with the hand at the trail. The 
committee recommend the adoption of a flat sliding bar 
with three platinum lines, one long in the centre, and two 
shorter equally dividing the space on either side. They 
also recommend the addition of a platinum wire at the 
centre of the V, at the end of the flap. The sword-bayonet, 
which, it will be remembered, is a saw for a portion of its 
length on one side, is generally approved both as a weapon 
and as an implement on service. It is suggested that a 
few more teeth be added, to which the committee see no 
objection. A few complaints have been made that the 
weight of the sword when fixed detracts considerably from 
the accuracy of fire, but when it is borne in mind that the 
sword will only be fixed when troops come to close quarters, 
and when, consequently, accuracy of fire ceases to be neces- 
sary, the objection disappears. ‘The fittings, so to speak, of 
the rifles, such as the cleaning apparatus and muzzle stopper, 
have also been reported upon ; and we find that, on the 
whole, it seems desirable to retain them with trifling alter- 
ations. The tendency of the cleaning rod to come un- 
screwed is complained of, and some different means of 
securing it is necessary. Possibly, a spring catch would be 
found to fulfil all requirements, and it would certainly be 
pleasanter to use, . 

So much of the reports as concerns the ammunition is 
very satisfactory. The evidence, as a whole, points to the 
advantaze of ashorter cartridge, which, we are happy to 
say, has been provisionally adopted. The escape of gas 
from the base of the cartridge has been often noticed in the 
early use of the Snider rifle, and was found to arise from 
the cutting of the base cups against the rim of the chamber 
in rifles where the breech-block was too short. In the pre- 
sent trials, out of 137,308 rounds, only seven ball cartridges 
have been cit at the base, a very satisfactory proof of the 
excellence of the ammunition. 

Generally, then, the opinion formed after the use of the 
experimental arms appears to be eminently favourable. 
The wen are said to be greatly pleased with the weapon, 
and consider it far superior to the Snider. The rapidity of 
loading is found to be more than double that of the Snider, 
and the accuracy of shooting is much greater, the allowance 
for wind being considerably less. ‘There seems to be no 
tendency to foul after continnous firing, and the manipula- 
tion of the breech is easy, simple, and safe. The arm is, 
however, generally objected to as too long, and the com- 
mittee think also that a rifle of the same length as that in 
use by the Rifle Brigade and 60th Rifles would be more 
serviceable. There are objections to a short rifle—for 
instance, in firing in two ranks standing ; but the objec- 
tions do not outweigh or even balance the advantages. 
The whole of the arms upon which the reports alluded to 
are based were hand-made, and coneqnentit were not per- 
fect or uniform. Many of the casualties mentioned in reply 
to the first question put by the committee are most pro- 
bably due to this cause, and many of the missfires are ex- 
plainable in the same way, through the strikers being too 
short. Where any difficulty in loading was experienced it 
was traceable to the long cartridges. As has been already 
mentioned, 2 shorter * bottle-necked” cartridge, without 
paper covering, will probably be finally adopted, and then, 
of course, the breech mechanism will also be proportionately 
shorter ; so that when these alterations are carried out we 
we shall be in possession of a breéch-loader which it will be 
extremely hard to beat. 

After wading through this and other blue-books and re- 
portsrelating to the Martini-Henryrifle, the question natu- 
rally arises—When shall we see it in use? It is now more 


arms have been severely 





than a year since the Martini-Henry was finally reported 
to be superior to the Snider, and yet we do not really seem 
to be much nearer the end than we were then. The com- 
mittee are now engaged on the short-mechanism pattern, 
and we see that a new bayonet of Lord Elcho’s design is to 
have a trial, Mast we wait another year before anything 
is absolutely decided, and yet another before rifles are made 
in quantity sufficient to arm our troops? The position of 
the country under the present circumstances demands that 
the army shail be placed in the best possible state of effi- 
ciency. What prospect have we of the attaiument of this 
desirable end as far as rifles are concerued? The regular 
troops and part of tbe militia have Sniders ; the remainder 
of the militia and the volunteers have a weapon admittedly 
worthless, and it is said that we have 300,000 more Sniders 
in store, For the last three years we have been experi- 
menting with the view of finding a substitute for the 
Snider, and now we can only hope to get it when the war 
is over, or, perhaps, when it is too late. Meanwhile the 
War Department is motionless, and our 300,000 Sniders 
remain in the galleries of the Tower and elsewhere—a 
magnificeut but useless show. 


SOME CHARACTERISTICS OF MODERN FIRE-ARMS. 


As events thicken on the area of passing strife many 
theories in respect to military fire-arms are tested by iu- 
exorable practice. Speculations asto the relative superiority 
or inferiority of fire arms are narrowing themselves into 
the category of proven facts, At the commencement of 
this war both artillery and smail arms had entered upon 
new phases, but it was in respect to military small arms 
chietly that the greatest difference of opinion existed or was 
assumed to exist. 

Speaking for ourselves, we never were of opinion that any 
slight shade of difference in the purely mechanical supe- 
riority of the Chassepot over the needie gun, or the latter 
over the Chassepot, would count for so much as zealous ad- 
vocates and partisazs on either side expected. We have 
been mm the habit of thinking little of the fact that 
the effective range of the French small arm is greater 
than that of the Prussians, or that the wounds inflicted by 
the Chassepot are more razged and deadly in character. At 
any period before the breaking out of this war we should 
have been perfectly willing to concede that the Ziindnadel- 
gewehr is—taken all in all—a more imperfect mechanical 
instrument thau the Chassepot, which latter, however, has 
many defective points. Conceding all this, there was no 
time at whicb we should have been averse to credit the 
Prussians by anticipation with much of the success as 
marksmen that they have since achieved ; our reasons for 
this belief mainly hinging on the fact, too often forgotten, 
that in a mechanical point of view an arm and its ammuni- 
tion are not all inall. ‘The physique and temperament of 
the shooter are items in the mechanical account—the soldier 
being to all practical intents an integral part of the 
machine. 

This view has been amply borne out in all the contests 
which have occurred between French and Prussians up to 
the time when these remarks are made. It has been proved 
that the French temperament, by its impetuusity, its mo- 
bility, its desire to be doing something, has proved itself 
very much at a disadvantaye in all that concerns the suc- 
cessful management of a military breech-loading small 
arm. Even in the old days of muzzle-loading, the great 
difficulty in action was to supply cartridges with due rapi- 
dity, many instances having occurred in which soldiers 
have had to elect between injudicious bayonet charges or 
absolute retreat, merely because their ammunition had 
given out. This being the fact, it always seemed to us 
that two of the very advantages claimed by the French 
for the Chassepot over the needle-gun, namely, its longer 
range aud its greater rapidity of delivering fire, might 
turn out absolute disadvantages in the field. So far as 
events have gone, and can be accurately taken count of, 
this has absvlutely seemed to have been the case, At the 
battle of Forbach groups of French infantry were seen 
making their way in disorder to the rear, merely because 
their ammunition had been all fired away ; and subse- 
quently at Wirth MacMahon complained that his infantry 
had not been able to keep themselves supplied with 
ammunition in the contest. 

Coming next to the mitrailleuse, it does seem wholly in- 
explicable, and not more inexplicable than ridiculous, that 
the French should have affected so much mystery in respect 
to a weapon that, whether good, bad, or indifferent, pre- 
sents such obvious indications of constructive points to be 
carried out into practice, and which could have been exe- 
cuted in many different ways, The French Emperor, as 
most of us know, once wrote a folio book on artillery and 
fire-arms generally. His Majesty has ever since mani- 
fested a certain amateur predilection for this branch of the 
service; but if, as would appear from published accounts, 
he bas had anything to do with placing the mitrailleuse in 
the rank of au artillery instead of av infantry weapon, then 
we think his inspirations have led him-very much astray. 
In some respects an instrument on the principle of the 
mitrailleuse has important functions and capabilities— 
perhaps we should rather say it is a machine that makes 
important promises, but we should haye imagiued that 
some of the most obvious considerations of what modern 
field artillery is expected to do would have led mitrailleuse 
constructors to determine its place as an infantry weapon 
from the first. By infantry weapon we mean that, although 
necessitating a service of its own, the mitrailleuse, its 
genius and construction regarded, should emulate small 
arms rather than artillery if it would hope to give a good 
acconnt of itself. In the present day field artillery is not 
worthy the name if it does not embrace, or has not the 
faculty of embracing, shell practice. Obviously no mitrail- 
leuse light enough to take part in field evolutions could be 
endowed with that faculty to any but a limited extent, 
Weight and cumbrousness would be against it if made 
large enough for shell practice, and even were increased 
weight no Jonger a consideration it would still be undesir- 
able to project shell in such a salvo from such a machine, 
We English have, no doubt, placed the mitrailleuse in its 
true prospective rank. Recent experiments at Shoebury- 








ness have proved that it can advance no pretensions to rank 
as an artillery weapon ; that it is specially an infantry 
weapon ; and, further, that to be effective the mitrailleuse 
should be able to employ the ordinary small arm service 
cartridge, of whatever description that may be. Here we 
must observe that the ordinary compound cartridge of the 
British service—the Boxer cartridge—does not appear to 
answer well for mitrailleuse purposes. 

Relative to the barrel construction of the mitrailleuse, we 
have heard even mechanicians wonder why the expe- 
dient of aggregating thirty-seven hexagonal barrels ina 
circumscribing case of wrought iron is resorted to, when, as 
seems to them, the much more simple expedient of boring 
thirty-seven barrels out of a block of steel is at hand. If 
a mechanician, clever as he may be, would only try his 
hand at making a mitrailleuse in such fashion, his eyes 
might, perhaps, be opened and his opinion might alter. 
Some years ago Sir Joseph Whitworth, relying on accurate 
machinery, thought he could make double-barrelled fowl- 
ing pieces by boring two holes out of an elongated steel 
block. He found himself mistaken, as anybody would tind 
himself mistaken who should make a similar attempt. 

In the present contest between French and Prussians, 
artillery on either side has played a conspicuous part, but 
hitherto no sufficient intelligence has come to hand of the 
practice of the artillery employed. Hereafter we shall 
doubtless know, though at present we do not know, the re- 
lative value as now exemplified of howitzers aud long tield- 
guns in shell practice, and some light will be thrown on 
the specialities of shell fuses, both French and Prussian, 
Looking at our own artillery, it is quite clear that the seg- 
ment Armstrong shell and its mechanical fuse are both— 
to speak plainly—a failure. The result of practice at Dart- 
moor last year went to prove, amongst other things, that 
the Armstrong segment shell was next to useless against 
earthwork, and as against troops in the open so much in- 
ferior to howitzer shrapnel that ordnance and ordnance 
material of this sort would be mainly relied upon should 
we, by force of events, be seriously engaged on an European 
field of battle. 





NOTES FROM PARIS. 
(From our own Correspondent.) 

War News: The Fortifications of Paris: The mitrailieuse: The 
Zouave knapsack : Bread for the army—TEMPERATURE OF THE 
EARTH —ELECTRIC SIGNALLING — THE IRON TRADE — Inon 
BRIDGE FOR THE DANUBE. 

Next to news from the frontier, for which Paris waits with 

terrible anxiety, the subject which occupies most public 

attention is that of the fortification of the city itself, al- 
though I do not believe that any military man, or many 
others, expect to see the Prussians here ; shoul! they arrive, they 
will certainly pass through a fiery furnace on their way such that 
few mortals ever tried. The French nation is already almost mad at 
the checks, to use no stronger word, which MacMahon and other 
generals have suffered, and should the Germans attempt to make 
their way to Paris they must take care that they are not annihilated 
on the road. But whether there is a chance of hostile visitors or 
not, it is clearly the duty of the authorities to be prepared for the 
worst, and the completion of the defences is proceeding as rapidly 
as possible. Paris has ninty-nine gates, of wiich forty are Octroi 
gates ; the breaks in the moats made by the roads leading to these 
gates are now being obliterated, the roads being cut across and 
furnished with wooden platforms, which can, of course, be removed 
at the shortest notice. In connection with this work other arrange- 
ments are being made with which I have nothing todo. Six hun- 
dred guns are said to be in position, and the number will be 
doubled or tripled. The world never thought much of the value 
of these fortifications, but when seen from out:ile the city, 
and the mind’s eye peoples them with 50,000 or 60,000 brave men, 
driven almost desperate by the ill conduct of fortune, huge rifled 
cannon, mitrailleuses, and all the infernal implements of modern 
scientific warfare, they are in no way to be despised. Outside the 
walls too are the forts, some of which, such as that of Mont 

Valerien, are of great strength, rising high above the level of the 

city, and command an immense range of land. These, as I under- 

stand, are always in perfect order, but it is said that they have 
been reinforced, and it is also said that some of them are manned 
by naval artillery men, who have a very high reputation, 

The work of fortification is being carried on of course at all 
points, and in the absence of other amusements many thousands 
visit them daily. The whole is under the superintendence of the 
military engineers, and the municipal engineers are carrying out 
the plans laid down for them, the whole of the operations being 
entrusted to the charge of M. Alphaud, inspector-gencral of Ponts 
and Chaussées, who has under his orders three chief and eleven 
ordinary engineers of the same excellent corps, with the requisite 
number of conducteurs, foremen, and others. The chief builders 
and contractors of Paris were summoned to undertake the work, 
in presence of the civil and military authorities, when they de- 
clared unanimously that they made no conditions whatever, but 
placed themselves, their assistants, their material, and all experi- 
ence and fortune at the disposition of the defenders of the city. 
This patriotic conduct has had an immense effect by way of 
elt a many of the largest printers and others have helped 
the Government to labourers in the following manner. They 
have opened lists for the names of volunteers, and announce that 
each man in their employ will receive while working at the forti- 
fications 2f, to 3f. a day, in addition to 2f. to he paid by the 
Government. By these means aud assistance the work was com- 
menced, and is being pushed on rapidly to conclusion, 

The mitrailleuses which were kept so secret the other day are 
no longer strangers to us—a battery of half a dozen of them passed 
along the quay the other day ; they looked like small brass field- 
pieces, only mounted on a kind of central block or pivot piece, and 
they wore leather newteg, and a leather covering over the 
upper part of the breech. is is not the moment to talk of their 
anatomy—even if I were furnished with the means, which I am 
not—but as regards outward aspect, judging from a photograph 
which I have seen of the Prussian arm, theyare precisely the same. 

The opinion, based fairly enough on what experience had been 
obtained in Italy and Austria, that the new arms would in the end 
cause less loss of life than Brown Bess and her big sisters, is com- 
pletely contradicted by what has taken place between the French 
and Germans. The following letter, one of the best I have found 
amongst the French correspondence, affords evidence on this 

int :— 

= Strasbourg, Aug. 7th. 
My dear Mother,--We fought yesterday at Reichsoffen from six 

in the morning to five in the evening. At twelve o’clock we were 

victorious all along the line, at five we were completely routed ; 
we were short of artillery. It was not a battle, but absolute 
butchery. ‘The Prussians sheltered in a w on our right, 
mitrailled us at a hundred metres. It was fearful! My captain, 
lieutenant, and eight-tenths of my men were hors de combat in an 
instant. . . . . Our lieutenant, colonel, and major are dead ; 
all the captains and lieutenants are killed or wounded, except two, 
and I have not seen a serjeant-major since the battle. I have not 
the shadow of a scratch. . . . + .1 do not know what will 

become of the remains of the 1st battalionof the 2lst. . . . . 

It is evident from this letter, and from all other evidence, that 
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when the blood of brave men is up the most deadly weapons will 
not daunt them, and that then the carnage is in proportion to the 
effectiveness of the army, and of course the precision, and, above 
all, the steadiness of the firing. 

From. fire-arms to baggage is a natural transition. The weight 
carried by our friends here, not the strongest men in the world by 
far—the Zouave’s knapsack —is one of the best contrived, strongest, 
and best balanced that we have seen; it contains little within, a 
shirt, a brush or two, needles, thread, &c., no weight behind to 

ull the man backwards, nearly the whole is on the top of the 

napsack, so as to stand up to the level of the head 
and press directly on the shoulders. First, there is 
the canvas of the tent rolled cylindrically and bound on the top 
and two sides of the knapsack, the cloth trowsers carefully made 
up (linen trousers being only allowed on march), a blanket or 
coverlid, cloak, gaiters, a pair of new shoes, and, above all, crown- 
ing the edifice, as they say here, the gamelle or messcan, The 
whole, packed and strapped together with the greatest care, 
weighs from 601b. to 651b. When in campaign, are added a large 
flask and food for eight days, so that with his piece the Zouave 
carries about 90 1b., or one-third more than the load of an old 
Roman soldier. 

The position of the French army must have rendered some of 
the arrangements for the supply of the army almost useless, the 
field ovens for instance ; a large number of fresh hands have been 
taken on at the great manutention establishment by the Seine 
here, and the work is carried on night as wellas day. It is the 
same at the Invalides, where all the ovens are kept constantly 
going in the production of ordinary bread. Almost every hour in 
the day long files of wagons, drawn by two or four horses, may be 
seen wending along the quays, filled with sacks of flour and rice, 
cases of biscuits, sugar, &c., going to the goods station of the 
Eastern Railway at La Vilette, the wretched neighbourhood 
where the attack on the police took place the other night, and 
where from seventy to eighty prisoners were secured. Until a day 
or two since these supplies were forwarded several times a day to 
Metz, but the line is not clear quite sofar now. It may be not 
without interest to mention that for the Italian campaign the 
French army was supplied with an enormous quantity of biscuit 
by a great English maker, who took a contract and chartered the 
ovens of several other houses for that purpose. 

MM. Becquerel, father and son, have communicated to the 
Academy of Sciences the results of observations made at the 
Jardin des Plantes on the temperature of the subsoil from 1864 to 
the present ye Comparing the heat above ground with that of 
the subsoil, it is concluded that at a depth of thirty-six metres the 
heat is invariable, and equal to 12 deg. 47 min. Centigrade (54 deg. 
45 min. Fah.).; at depths varying from 31 metres to 25 metres the 
average temperature is constant, and equal to 12 deg. 34 min. Centi- 
grade (54 deg. 21 min. Fah.) ; from 21 metres to 6 metres the tempe- 
rature may be said to be the same, as the differences are merely 
hundredths of a degree. Another and very important deduction 
is drawn from these observations, namely, that during six years, 
at a depth of 36 metres, there has been augmentation of tempera- 
ture equal to 1 deg. 21 min. Centigrade, and at 36 metres to34 metres 
to the extent of 1 deg. 68 min. From the depth of 31 metres to 36 
metres the seasons exercise no influence on the distribution of 
heat. At 16 metres to 26 metres the maxima and minima occur 
at the same time as on the surface, namely, in summer and 
winter. This is attributed to the existence of the waters which 
feed the wells of the garden, and which are in direct communica- 
tion with the atmosphereabove. Finally, at 6 metres to 11 metres 
depth the maxima and minima appear in autumn and spring ; at a 
depth of one metre they occuf at the same time as above ground. 

M. Becquerel also announced that he was about to lay down a 
thermo-electric cable which would allow of observations being taken 
to the depth of one metre, and at very short intervals of distance 
beneath soils denuded of all vegetation and covered with her- 
baceous plants, in order to show what influence the state of the 
ground has on the caloritic radiation beneath. 

Mr. Felix Lucas, engineer of Ponts and Chaussées, has made a, 
communication to the same academy on the possibility of obtaining 
signals of intense brilliancy and range, by producing a periodic or 
intermittent light by means of the electric spark, with intervals of 
one or two seconds, and of which the range shall be equal to that ofa 
fixed light five hundred times more intense than the voltaic arcof the 
lighthouse of Latténe (estimated as equal to 200 Carcel burners). 

Everything in the iron trade is at a dead lock, orders are more 
rare than ever, nobody wants iron for house building at present. 
The only work in hand is that of the Government and the railways, 
and this is all special, it yields no quotations. Coal is dear and 
scarce in Champagne. As to other metals the markets get worse 
every day ; the fall is not rapid but it is continuous as regards cop- 
per, which is now quoted at 105f. ; tin and zinc remain, however, 
as they were last week. 

The Creusot Company is now setting up a fine iron briige over 
the Danube at Vienna; it has five arches, each nearly 76 metres in 
clear span ; the piles in the bed of the river are 3°86 metres ‘in 
width, so that the distance between the axes of the piles is 
79'686 metres, or within a fraction of 263ft. In connection with 
this is a pont d'inondation, composed of ten arches of 33°53 metres 
span in the clear, with piles 25 metres thick. The length of the 
two bridges combined is 762°183 metres, or more than 2500ft. English, 
and their combined weight 2980 tons; next to the Fribourg Bridge 
this is the largest work turned out from Creusot. The great bridge 
weighs 2100 tons, or 5} tons per metre, and the small one 880 tons, 
and 2°425 tons per metre. The price, including carriage, fixing, 
and duty paid to the Austrian Customs, was 67f. 67c. per 
100 kilos., or about 27s. per cwt., and the total amounted to 
£80,662. The cost per metre run reached £142 for the great 
bridge, and £65 12s. 6d. for the smaller one. 








SALES OF COLLIERY PLANT AT MADELEY 
AND AT DUDLEY. 

In carrying out our original design of occasionally publishing 
the results of sales by auction, so that the minds of engineers may 
be kept alive to the actual value of machinery, &c., we now lay 
before our readers two sales of colliery plant, which, although 
small, give fair specimens of the prices usually obtained, and are 
different to anything that has yet appeared in this way. The first 
sale took place on Monday, August Ist, at Madeley, near New- 
castle, Staffordshire, and was of surplus stock beloaging to the 
Crewe Coal and Iron Company, Mr. E. Cox, of West ‘Bromwich, 
being the auctioneer. Following is a full list of the prices, with 
remarks and criticism, 
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OT. No. 4 Pir. 

1. Old drugon. 

2. Ditto, 2s. 6d. [Lots 1 and 2 were sold together. Very old, 
worth little or nothing. ] 

. Three roller ~ 

. A 2ft. spur wheel. 
A. 3ft. pulley, 5s. [Lots 3, 4, and 5 were sold together. 
Very old, worth little or nothing. ] 
6, A Gin. ram pump, £1 6s. 


Jt he SO 


7. Ditto ditto, £1 6s. 
8, Ditto ditto, 8s. [In fair condition, very cheap.] 
9, A 4ft. Gin. flat pulley, 
10. Ditto ditto, £5 5s, Lote 9 and 10 sold together. —Fair price. 
11. A capital range or water barrel, 6{t. 6in. x 3{t. 3in., with 
stork valve, 2s. 1ld. per cwt. [Good.] 
12. Lander. . 
13. A 14in. bucket piece and door, 
14. Two 14in. bucket clacks, £8. [Lots 12, 13, and 14 were sold 


together.—Moderate price. ] 
ie Two pairs of patent fire doors, 10s. [Cheap.] 


Large wagon. 
17. Ditto ditto. 
18, Ditto ditto. 





19. A capital flat pit chain. [Lots 16, 17, 18, and 19 not sold.] 

20, Lot of cast iron scraps, £2 10s. per cwt. [Fair price.] 

21.. Wrought iron boiler tube, 26ft. 3in. x 2ft. 3in. 

22. Ditto, ditto, ditto, ditto. 

23. Ditto, ditto, ditto, 18ft. 9in. x 2ft. 3in. 

24. Ditto, ditto, ditto, 14ft.x 2ft. 3in. 

25. Ditto, ditto, ditto, 9ft. 8in. x 2ft. 3in. 

26. Four wrought iron stays, 3s. per cwt. [Lots 21, 22, 23, 24, 
25, and 26 were sold together.—Very cheap, worth double. ] 

27. An 8ft. flat rope pulley. 

28. A capital shrouded driving wheel, 11ft. Gin. diameter, 12in. 
on face, 4in, pitch with crank arm. 

29. A 5ft. Gin. spur wheel, to same pitch, £16, [Lots 27, 28, and 
29 were sold together.-Abvut 8 tons, remarkably cheap. ] 

30. Lot of cast iron scrap, 8s. 6d. [Fair.] 

Netson Pir. 

14. A high-pressure beam engine, with 12in. cylinder, 3ft. stroke, 
together ee shaft, drivingand spur wheels (detached), £16 5s. 
[Fair price, as it was pulled to pieces and worn. | 

42. A high-pressure beam engine, 21}in cylinder, 4ft. stroke, fly- 
wheel, 12ft. Gin. diameter, with drum and shaft. Length of shaft 
6ft. Gin. from centre to centre, with driving and spur wheels. 
Fixed at No. 4 pit, £20. [Moderate price, as it was old and worn. ] 

43. A 25-horse condensing beam engine, with 24in. cylinder, fly- 
wheel on wrought iron shaft, nut and spur wheels, together with 
the centre carriages, holding down plates and connections, £45. 
[In very good condition. A great sacrifice.] 

44, Capstan wind and wheel, £1. 

45. Two niche rings, £1 13s. 

46. A 4ft. Gin. X Sit. water barrel, with stork valve, 10s. 

47. Lot of scrap iron. 

48 and 49. Sundries, £2 8s. 
together.—Rather cheap. ] 


[Lots 47, 48, and 49 were sold 


PaRKE’s Pit. 

50. A condensing beam engine, with 18in. cylinder, 4ft. stroke, 
nut and spur wheels and connections from throttle valve to end of 
fly-wheel shaft, £19 83. 6d. [Old and in bad condition, do for 
scrap ; not cheap. 

51. Capital winding gear, 
rings, £3 3s. [Cheap.] 

5 g-ended boiler, 15ft. long X 6ft. diameter, withfeed pump 
es, With pipes and fittings to the boffler, with the grates 
and ironwork under same, £11 10s. [Fair price. Old.] 

53. Flat pit chain, £2 7s. 6d. 

54. Large bond chain, £1 5s. 

55. Wire rope, about 120 yards long, £2 2s. 

56. A capital pit frame, 24ft. high, with 6ft. flat rope pulley, 
with wrought iron arms, £3 6s. [Very cheap.] 

57. Top wagon and runners. _[Not sold. 

58. A large four post frame, with 10ft. Gin. pulley and wrought 
iron arms. [Not sold.] 

59. Lot of cast iron plates, 6ft.x Sft. 

60. Ditto, ditto, ditto (various), 2s. 10d. per cwt. 

61. A 4ft. flat pulley, in shaft. 

62. roller pulleys, 13s. [Lots 61 and 62 were sold together. 
Cheap. 

63. Capstan wind, with uprights and cross beam. [Not sold.] 

64. A few cast iron rails and turnouts. [Noi sold.] 

65. Wrought iron cage, 5s. [Cheap scrap. ] 

66. Lot of cast scrap, 2s. 10d. per cwt. [Fair price.] 

67. Ditto wrought ditto, 8s. 

68. Ditto old timber. [Not sold.] 

69. Ditto ditto. [Not soid.] 

70. Old smiths’ hearth. 

71. Bellows and fixings, 3s. 6d. [Lots 70 and 71 were sold 
together.—Hardly worth taking away.] 

81. Parts of a weighing machine, £2 10s. 

82. Lot of castings, 2s. 10d. per cwt. [Fair price.] 

The second sale was held on Monday last at Mason’s Colliery, 
Woodsetton, near Dudley, Mr. Bateman officiating as auctioneer. 
The plant was a very poor one and very old, but some of the 
things fetched very fair prices, and we may venture to state that 
the whole amount realised was nearly three times as much as any 
one would have given for the plant as it stood. We have crossed 
out several insignificant lots that were either not sold, or of little 
or no value. Following is the result with criticism : 

1. Quantity of pit timber, 15s. 

2. Six skips, £1 7s. 

3. Five skips, 18s. 

4, Set of beam scales and weights, 7s, 

5. Two tackle skips and bonnets, 17s. 

6. Iron pump, and quantity of piping, 17s. 6d. 
as they were all very old, 

10. Number of wrought iron rails, 5s. 11d. per ewt. [Good price,] 

12. Nuuber of driving hammers, crowbars, &z., 12s, 

14, Six pairs of tacklers, 12s. 

15. Quantity of axle-trees, 15s, 

20. Two lifting screws, 8s. 

21. Steam gauge, 15s, 

25. Number of wrought iron rods, £1. 1s. [Fair prices. ] 

26. Forty wrought iron skip rings, 4s. 6d. per ewt. [Good price. ] 

29. Wrought iron lander, and tiping barrel, £2 4s. 

30. One hopper and twelve air troughs, £1 8s. 

31. One 4in. iron pump, 14s, 6d. 

34. One blow george, 6s, [Good prices, as they were mostly old. ] 

37. One round double link pit chain, 7s. 9d. per cwt. 

38. One ditto ditto, 6s. 3d. per ewt. 

39. One ditto ditto, és. 6d. per ewt. [Very cheap.] 

40. One ditto ditto gin chain and block, 16s, per cwt. 
price. } 

41. 12-horse power horizontal engine, with engine-house, boiler 
seating, and stuck, £35. 

42. One cylindrical boiler, 25ft. long, by 4ft. Gin. diameter, £23. 

43. One ditto, 15ft. long by 4ft. diameter, £5 53, 

44. Iron wince, £1 16s. |All extremely good prices to remove, 
as they were pretty well worn. 

45. Lift of Gin. pump trees, with reelers, stays, rods, T bob, &c., 
3s. Gd. per cwt. [Fair price.] 

46. Oak pit frame, with pulley, runner, and frame. 

47. Three small pulleys, and posts, £1 4s, [Lots 46 and 47 were 
sold together.—Very old, not worth much. ] 

48, Oak pit frame, with pulley, runner, and frame, £1 7s. 


with Sft. Gin. shaft, 4ft. Gin. niche 
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[Fair price. ] 











[Nvt bad prices, 


[Good 


49, Eight small pulleys and posts, 17s. 

52. Oak pit frame with pulley, runner, and frame, £1 10s. 

53. Four balance weights, £1 2s. [Very old, not worth much.] 
54. One useful cart horse, £11 10s. [Moderate price.] 

60. Narrow wheel cart, 17s. 

61. Ditto, £2 6s. 

63. Spring trap, £1 15s. [These were cheap although old. ] 


GaALLowayY’s Patent New Morive Power, (THE COMBINATION 
OF AIR AND STEAM).—We understand that a company is being 
formed under the Limited Liability Act to purchase this impor- 
tant invention, and that particulars will shortly appear, 

On Saturday afternoon a boiler at the brick works of Mr. J. W. 
Stableford, at Coalville, about sixteen miles from Leicester, 
exploded almost immediately on the machinery being set in motion 
when the men returned to work after their dinner hour. The 
repest of the explosion was heard many miles off. The engine and 
other sheds were entirely destroyed, and among the ruins were 
found two dead lies. Seven other workmen were seriously 
injured, and two of them are scarcely expected to recover, So 
great was the force of the explosion that one large piece of the 
boiler was carried into the parish of Whitwick, over 150 yards 
away, where, falling on the roof of a house, it broke through the 
reof.and fell into one of the rooms. boiler was almost new, 
and had only been in use for about six weeks, 














THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 

1795. Cuartes Stepuens, Admiral’s Hard, Stonehouse, Devonshire, “‘ Im- 

provements iu boot trees.” —24tA June, 1870. 

19¥9. Joun Bourne, Mark-lane, London, “ Improvements in the means 
and apparatus employed in cutting various substances.”—éth July, 





2037. Jouw Dyus and Georcs Joann Parry, New Charles-street, Clerken- 
well, London, “‘ Improvements in mechanism arranged in combination 
with the locks of boxes, dressing and other cases, desks, drawers, 
cupboards, or other receptacles to facilitate the opening thereof.” 

2039. JoHN ARLIDGE Mason and Jon» Wiiuiams, Holborn, London, “ Im- 
provements in sewing tnachines.” 

2041. Henry Reprern, Nottingham. “Improvements in the manufacture 
of ball valves for supplying water cisterns and tanks.” 

2043. Joun Epwarp Makins, King Willia London, “An 
improved spring fastener for railway carriage and other windows.” 

Tuomas Merepita Hopxiss, Suutlwark-street, surrey, ** Improved 

substances impregnated with moisture 
Loyp, Llangefui, Anglesey, Nortu Wales, ‘‘ Improve- 





i-street, 


2045. 












sud deodorisi: sewage matters of dwelling-houses 

wes, and in apparatus to be used in connection with the 

2 Georce Purtirps, Tufnell Park, Park-road, Loudon, ‘ Improve- 
: in preparing charcoal for decolurising syrups and other 


solutions.” 
2095. ST. 1 


Baker, King’s-road, Chelsea, London, “ Improvements 
mua i 
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as to which trap is open ‘ ‘ 1s70 
2057. Tuomas ALFRED Wanxincros, Duke-strest, Adelphi, London, 
Improvements in vent , 
2059. AnTHUR Howarp WHa wike, Y hire, ‘* Improve- 
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2069. Henry Howarp, Preston, hire, and Taomas TAY Lorsoy, 
Bamber Bridge, Lanc improved pusitive ential 
motion.” 

2071. Tuomas Hees and Joun Extiort, ilolborn, London, “ Improve- 


ments in gas regulators. 
ARD NewTon, ( 







ndon, “Improved 
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Goopal OPESTAKE, Glasgow, 
Tov in corabining or couy “ locomotives 
ling stock. 
; CowLes, Hounslow, Middlesex, and Peter Brasn, Leith, 
Edinburgh, Mid ian, N.B., “‘lioprovements in the manufs 
of candies, and in machinery or apparatus employed f 
purpose 


9. Epwarp Ditrricn, St. Petersburg, Russia, and Freperick Mii 

and Jutivs LeiwHo.p, Manchester, ** rovements in the manufacture 
of the reeds employed in iooms for weaving.” 

2051. Henry Doviion, High-street, Lambetu, Surrey, 
in stop valves.” 

2082. GAUDENTE SPARAGNAPANE, 
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“ Improvements 


t Without, London, 




































“Improved means of dyei DI 

2033. WiLtiamM Eowarp New ( ne, London, “ lmprove- 
ments in apparatus f f gas."—A communication 
from Edwin Do 1 Newton, Henry Burn- 
ham Kir ad, s w York, U.S. ~ 

2 Wis t Lawi i ccal Fijesuire, N.B., “*Im- 
provements in looms for weaving.” —2érd J 1870. 

2057. Jea TisTE Egnest Derontaine, Boulevart de.Sebastopol, Paris, 

Impr 1ents in dredging machines ” 

2039. UrTMaR WaLca, Boulevart Strasl “Improved ma- 
chiner uy tus for se 1g m they can be 
dippea ww ph ric paste Without adbering to one another,” 

Quel. H ¥ ATkKinson, Wharf-road, City-road, London, ** Au improved 
swing.” 


. JouN WILKINSON 


wrocess of and mac 





is, Yorkshire, “‘ improvements in the 
and finishing car fabrics.” 

t t Loudon, 
ther 
25th 
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JOHN lon, ‘* Improve- 
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hts In constructing 
whic the magnetic needie is used tu 


hear Swansea, 
‘ying and other in ts in 


mprovem gs t 
take bearings or courses.”—2 
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ion, “*‘ Improvemeuts in 


ratus to be used there- 
Quai de lu Doverie, 





Leicester, ‘‘ Improver 
sewing 


ts in the manu- 
other analogous 





mini . 
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vements in 
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Tuomas Kinpy, Barrow-in-Furness, Lancashire, Ricuarp Brapy, 
selfast, Antrim, Ireland, and Wittiam Batison Kuiepy, Preston, 
Lancashire, * Improvements in apparatus or machinery for raising and 
lowering revolving shutters.”—27(A Ji 

2117. ANTHONY Garrer S 
ments in ratus fc 

2119. Wiuu JaMES SCHLESINGE 
London, A new or improved : 
carpets, ay snc Bis0 to 
from Syduey Cooke, New Y« 

2121. WictiaM Hapen Rict 
method of indicating or stamping 
china, earthenware, and metallic meas 
other liquids.” 

2123. Joun Grant, Leicester, Mansfield, ‘‘ Improvements in the arrange- 
ment of flyers and in lifting plates, travellers, and spindles or studs 
for spinning and doubling yarn or thread, and in the machinery or 
apparatus employed therein.’ h July, 1870 

2127. Joun Carter Rauspex, Bradford, Yorkshire, “‘ Improvements in 


2115 












prove- 






1d, London, “Im 











, 1870. 
-court, Old Broad-street, 
us for stretching and nailing 
| purposes.”—A communication 








pplic 





, N.B., “A new 
wv other mark, 
tining beer and 


lard 


ires for cont 





st 














2127. 
looms for weaving.” 

2128. Thomas WaLKer, Grorce Waker, and ALrrep ALnert Warten, 
Birmingham, “ Improvements in furniture castors.” 

2129. Joserpu Crappock and Caarves Faeperick Ricnarps, Birming- 
ham, “Improvements in the manufacture of lockets, which said 
improvements also applicable miniature brooches and 
bracelets.” = 

2130. Jacos Ge&oGaErGan 
London, ‘‘ Improvements in the manufacture of fron and its s * 

2131. Georce Tunrtox, Sheffield, “New or improved instruments or 

»paratus for lighting fires.” 

2182. Henry Royatt Muinys, Stapleton-road, Bristol, “ Improved 
mechanism for locking or securely connecting the doors of safes, 
strong rooms, and other like depositories to the frames thereof.”—29th 
July, 1870. 


are to 


Wittans, St. Stephen’s-crescent, Bayswater, 
, 























2133. Emanuet Lawrence, Northilect, Kent, “ Improvements in cutting 
metals and other substances and in the apparatus used therefor.”—30th 
July, 187 





'¥, 1870. 
2187. Daxtet Rogpert Dosseror, Russell-street, London, “ Improve- 
ments in the construction of axles, shafts fur machinery, and other 


articles.” 

2138. Caartes Freperic Tretawnxy Younc, Duke-street, Adelphi, 
London, “Improvements in lubricators.”"—A communication from 
David Adamson, Bremen, Germany. 

2140. Barraecemy Picarp, Rue des Filles du Calvaire, Paris, “ Improve- 
ments in the navigation of vessels by means of revolving sails actuating 
screws or paddles.” 

2141. FReDeRIOK ARTHUR PaGet, Seymour-chambers, York-buildings, 
London, “‘ improvements in the production of filamentous matter suit- 


able for spinning from sundry plants.”—A comm ation from A 
Deininger, Berlin. : 
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2142. Gronce Scuapier, Langham-street, London, ‘An improved 
method of and apparatus for measuring the human body and deeaght- 
ing patterns for coats.” 

2144. Epwarp Otro and Newton Witson, High Holborn, London, “ Im- 
provements in the construction of railway buffer and draw 
and in bearing springs for railway and in the use of 
same for carriages for common roads, such “= being adapted 4 
other purposes. 

2146. Francis James Barney, Hull, Kin m-upon-Hull, “‘ Improvements 
in turn-buckles, and in securing door knobs or handles and turn-buckles 
to their spindles. "—Lst August, 1870. 

2148. Tuomas Evans, M its in buttons.”—A com- 
lowus. from Joseph Hampson, Newburgh, Orange County, New 

or! 

9150. ALEXANDRE FRANcoIs Desarn, Place Lafayette, _. = ‘* Improve- 
ments in the manufacture of free-reed musical it 

2154. Witttam Ropert Lake, ga “Im- 
provements in let-off mechanism of looms for awn of "—A communi- 
cation from Daniel Long and John Preston, Fairview, Pennsylvania, 


2155. Grorce Friepricu GREINER and JacoB FriepRIcH HILLER, Shaw- 
field-street, Chelsea, London, “ — vements in velocipedes.” 

2126. ALFRED Vincent Newton, Chancery-lane, — ad —_ ved 
machinery for feeding sheets of ye to printing other 
machines Ps to be similar]: iy wry comm cation oom John 
Thomas Ash ey, Brooklyn, eo ag 2 

2157. Witut1am Ricnarpson, O) hire, “Impro ts in 
condensing carding engines. ” 

2158. DanreL NaTHAN Derries, Euston-road, London, ‘‘ An improvement 
in the manufacture of gas meters.”—2nd August, 1870 

2161. FREDERICK MANTELL PRarT, Holly Cross, Wargrave, Berkshire, 
“ Tmprovemonts in tell-tale clocks.” 

2163. Enrico Fixett, Palermo, Sicily, “ Improvements in mariners’ com- 

asses.” 











1008. ALEXANDER Horace Branpon, Rue Gaillon, Paris, ‘Strap 
fastener.”—A communication from an Sparks Thomson. 
we. James SuHarrocks, Red Brook Mill, Rochdale, ‘‘ Winding engines, 


1013. Groror Henry James and Jostax JAMES, Newgate-street, London, 
cases.”—6th April, 1870. 

1018. yp hen Betts wn, Vernon-place, Birkenhead, ‘Starting, 

stopping, and reversing heavy steam engines and turrets, and for dis- 


1020. RINTOPEER CrossLey and RoBert Wuirp, and Taomas CrossLey, 


102L. Taomas Apvams, Little Tower-street, London, ,‘‘ Spring clip file or 
binder.”—A communication from Anthony Morris Crowhurst. 

1025. CHaRLEs HENRY GARDNER, West Harding- aoa ts Fetter- lane, 
London, and Grorce HowarpD Caney, Bermondsey, Surrey, “ Printing 


1026. hoo Montaau, Cannon-street, London, ‘‘ Waterproof 


garment’ 
1631. nal Taytor, Manchester, ‘‘ Paper collars.”—7th April, 1870. 
1033. James EDMONDSON, het "EDMONDSON, and FREDERICK WILLIAM 
Epmonpson, M Etching or engraving cylinders used in 
ting and embossing. 
1 Wittiam Hues Cansow and Joun VipLeR Toone, Warminster, 
** Automatic lam ps.” 
~~ ere BenxnincTon Brytne, St. Mary-axe, London, “ Preserving 


1042. Jon Fatrciouan, Warrington, “Millstone dress.”—A communica- 
tion from Jobn Fairclough.—8th Fe 1870. 
1047. Witt1am Epwarp Newron, Chancery-lane, London, “Inland navi- 
gation.”—A communication from Murray Jackson. 
1050. PeTer CHRISTIAN THAMSEN, Great Tower-street, London, “ 
linen, cotton, &c.”—A communication from 1 Franz Friedrich Giillich. 
1052. WituiaM Ropert Lake, Soi London, ‘‘ Steam 
vessels, - — for pepdiiing them.”—A communication from 
o' 


F 











ps 

24. Henry Epwarp Brown, Redmond's Hill, Dublin, “Imp t 
in landaus and other carriages.” 

2165. Georor Henry Pierce, Taunton, Somersetshire, “A new or im- 
proved apparatus or tile for forming wine bins or receptacles for wine 
or other bottles.” 

2166. Wittiam RoBERT _ LAKE, Sou pton-buildi London, “An 
improved sewing —A ication from John Paulding, 
New York, U.S. 

2167. a pageee a. 8 “ “~ buildi i. “An 
improved met of and apparatus for refin ing liquors.”— 
A pt a from Samuel H. Gilman, or ae v 8. 

2168. GeorGeE Warsop, Burton-street, Nottingham, “Improvements in 
steam engines.”—3rd August, 1870. 

2170. Inctesy THomas MiL_er, Gracechurch-street, London, ‘‘ A machine 
for striking blows by hammers, and for drilling holes in rock, stone, 
and other hard su ces,” 

2172. WiLi1AM Rosert Lake, Southampton-buildings, London, ‘‘ Improve- 
ments in apparatus for extinguishing fire.”—A communication from C. 
Gilbert Wheeler, Chicago, Illinois, U.S. 

2174. Louis STERNE, Great Queen-street, Westminster, and Perer 
BrotuHernoor, Notting-hill, London, “ Improvements in apparatus for 
accumulating hydrostatic pressure.” 

2176. Toomas Barutinc, Weymouth, Dorsetshire, ‘“‘Improvements in 
burners for burning and vulatile combustible liquids.” 

2178. Joun Epwarp een, Wolverhampton, Staffordshire, ‘Certain 
improvements in combined funeral or composite carriages.”—4th 
August, 1870. 


{Inventions Protected for Six ate on the Deposit ot 
Complete Specificati ons. 

2158. WitttaM Ropert Lake, South buildi London, “Im- 
proved lubricating ag for railway carriage journals.”—A com- 
munication from William Henry Jewell, New York, U.8S.—2nd August, 
1870. 

2159. Wittiam Ropert Laker, Southampton-buildings, London, “ Im- 
provements in the preparation and treatment of woud to wg the 




















same from decay.”—A communication from Archibald B. Tripler, New 
Orleans, Louisiana, U.S.--2nd August, 1870. 
2173. WitttaM Ropert Lake, South buildi London, “ Im- 





provements in machinery for sewing boots and shoes.”—A communica- 
tion from Charles Goodyear, jun., New York, , U. S. —Athe August, 187v. 

2180. Witt1aM Ropert Lake, South London, “ - 

rovements in knitting hi % nication from 
inkley Knitting Machine Company, a Maine, U.S.—4th y Pn 
1870. 

2186. ALLAN STRWwaRT, Cedar-road, Fulham-road, London, ‘ Improve- 
ments in railway and other wrappers.”—5th A ugust, 1870. 

2190. Gustave DemalLty, Argenteuil, Seine an: , France, ‘‘ Improve- 
ments in the mode of extracting the filaments of ‘straw and the bark 
of the mulbe tree, and in converting the same into pulp for the 
manufacture of paper, and in the apparatus therefor.”—6th Avgust, 
1870. 

2191. James Jounson, East-place, West Hartlepool, Durham, ‘‘ Improve- 
ments in paints and pulveriser therefor.”—6th August, 1870. 

2203. Henri ApRIEN BonnevILte, Sackville-street, Piccadilly, London, 
“Improvements in the treatment of minerals and ores,”—A communi- 
cation from Outhenin Chalandre, sen., Rue Bergtre, Paris.—9th August, 
1870. 

2208. ALEXANDER Horace Branpon, Rue Gaillon, Paris, ‘‘ Improvements 
in balance elevators.”—A communication from Charles Brooks Sawyer, 
Massachusetts, U.S., and John Wesley Labaree and Parmala William 
Brewster, Springfield, Massachusetts, U.S.—9th August, 1870. 











Patents on which the Stamp Duty of £50 has been Paid. 


2288. Francis Winta, Frankfort-on-Maine, Germany, ‘‘ Stamping letters.” 
—8th August, 1867. 

2302. Georce Hopeson, Thornton-road, Bradford, Yorkshire, ‘‘ Looms for 
weaving.” --10th August, 1867. 

2305. Ropert Girpwoop, Edinburgh, Midlothian, N.B., “ Destroying 
vermin.”—1l0th August, 1867. 

2304. Grorce Warsop, Mount-street, Nottingham, ‘‘ Cleaning windows.” 
—10th August, 1867. 

2314. AnTHUR McDovca.t, Manchester, “ Extracting and separating 
sulphur from oxides.”—12th August, 1867. 

2315. James Suanks, Arbroath, Forfarshire, N.B., and Joun Carcttt, 
a .ll-street, London, ‘‘ Lawn-mowing machines. "—2th August, 

867. 

2337. Jonn Attcock Jones, Ricnarp Howson, and Joun GuJers, 
Middlesbrough-on-Tees, Yorkshire, “ Puddling furnaces.” -- 14th 
August, 1867. 

2339. WiLtiaM Betts, Wharf-road, City-road, London, ‘‘ Metallic capsules 
for bottles, dc.” rm 14th August, 1867. 

22340. WitutaM Betts, Wharf-road, City-road, London, ‘‘ Metallic capsules 
for bottles, &c.”—14th August, 1867. 

2346. FRANCIS Herzert WenuAM, Union-road, Clapham, Surrey, ‘‘ Heated 
air engines.”—15th Augu:t, 1867, 

2408, ALEXANDER MELVILLE CLARK, aorey lane, London, “‘ Raising 
liquids by steam power.”—22nd August, 367. 

2325. Henry Moses MELLoR, Accatand det, Nottingham, ‘‘ Circular 
knitting frames.”— 13th August, 1867. 

2343. Henry BEsSEMER, Queen-street-place, Cannon-street, London, 
“ Throwing projectiles.”—14th August, 1867. 

2344. Jonn THomas Way, Russell-road, Kensington, London, “ Manure.” 
—lith August, 1867. 

2351. Aucustus Frasek Rarrp, Pimlico, London, “ Earth closets.”—15th 
August, 1867. 

2353. GeorGeE PILLING, JoHN PILiina, and Freperick Jenninas, Halifax 
a Saving or covering the lists or edges of fabrics,” —13th 
August, 1 

2350. Epwarp OrmeERop, Atherton, Lancashire, “Preventing accidents 
in winding, &c., coals from mines. "—15th August, 1867. 

2384. WALTER Burrow, Great Malvern, Worceste “Rack for 
mineral or aerated waters or liquids in bottles.”"—20th August, 1867. 





Patents on which the Stamp Duty of £100 has been Paid. 
1977. Davip Wriant Barker, Anderlecht, near Brussels, Belgium, 

‘* Actuating rotary shuttle boxes.” —11th August, 1863. 
2145. GrorGe Atrock, Stratford, Essex, ‘ ‘Bearing springs for locomvutive 


engines, &c.”~-31st “August, 1863. 
1998" Cuares Cotton D Nottingham, “ Fireproof construction 


ENNETT, 
for buildings, &c.”—13th Auguit, 1068 1863, 


Notices of Intention to to Proceed with agar 


967. Henry Jackson, Park-square, Leeds, “Crushing an o<y oy 
Partly a communication te Charles Ross and John Foon aed pril, 


18 
~~ GeorGE DeapMan, Hatfield Peverel, ‘‘ Horseshoes. 
FREDERICK ROBERT AUGUSTUS GLOVER, ini, “ Anchors,”—4th 


og 1870. 
992, Tuomas Sars, Leigh, “‘ Looms for wea’ 


907. Tuomas Rose, —, and Ropert EMERSON adlinin New Brighton, 


cotton 
Cuar.es JAMES aon, Done Tenerestene, London, “ or treatin 
“cements "A communi: from Robert Parish —5th April, 


006. — Bacas, High Holborn, London, “ Carbonates of ammonia.” 


SS 





1053. ALEXANDER PaRKES, Birmingham, “‘Steel.”—9th April, 1870. 

1057. Wittiam Hiaorns, Great | New-street, Fetter-lane, London, ‘ Im- 
proved means of advert 

1061. THomas JaMEs Surra, eet- street, London, “‘ Treating excremental 
matters.”—A communication from Cyprien Marie Tessié du Motay.— 
11th April, 1870. 

1065. Taomas TorNER, West George-street, Glasgow, ‘‘ Bricks. 

1072. Pos aay Henry, Fleet-chambers, Fleet- ‘street, =. “ Tele- 
graph: y.”— A communication from the focieté Digney Freres et 
Com ie. 

1075. Wittiam Spencer Coon, Rochester, Monroe, New York, U.S., 

e Applying power to the running of machinery, &c.” 

1077. Bensamin Bavon and BensaMin Watters, Birmingham, “ Attach- 
ing knobs to their spindles.”—12th April, 1870. 

1078. Epwarp Lorp, Todmorden, * Spinning cotton, &e.” 

1079. Ev1 Weare, Stonehouse, “Waste threads.” 

1086. Ropert MupGe Marcuant, Torrington-square, London, “ Motive 


pow 
1088. Francis WILLIAM BrooksBank, Nottingham, “ Lace.”—13th April, 
1870. 


=—= _ Srewart, Edinburgh, “ Cart and carriage wheels.”— 14th 

pril, 187 

1111, Isnam Baaos, High Holborn, London, “ Whitelead.” 

1117. NicHo.as Murpuy, Norwood, Queenstown, Ireland, “‘Securing and 
———— liquids.” —16th April, 1870. 

170. GEorce Tomimwson BousFietp, Loughborough-park, Brixton, 
"Sica and reaping machines.”—A communication from Rudolf 
Eickemeyer.—22nd ok, 1870. 

1196. Samuet Ranpatt, Linslad 

ont tee tee April, — * 

1417. BernaRD BirnBavum, New Broad-street, London, ‘ Leggio 

gaiters, &c.”—17th May, 1870. 2 ” 

1628. JaMes BUCHANAN MIRRLEES and WILLIAM Renny Watson, Glasgow, 

“ Desiccating sugart-cane refuse.” —4th June, 1870. 

1660. Jonn Henry Jounson, Lincoln’s-inn- fields, London, “ Producing 
light from hydrocarbons. mA communication from Rufus Spaulding 
Merrill.—8th June, 1870. 

1844. Witu1amM Ropert Lake, South ton-buildi London, “ Hulling 
coffee and rice.”—A communication from Henry Thomas Pratt and 
John Carver Alden.—28th June, 1870. 

1855. Aucusto GUATTARI, Gloucester-street, Warwick-square, London, 
‘“* Telegraphy.”—30th June, 1870. 

1869. Hupert Airy, Flamsteed House, Greenwich, ‘‘ Ornamenting paper 
woven fabrics. "st July, 1870. 

1900. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Evaporating 
and boiling or concentrating liquids.”—A communication from Jean 
Francois Cail.—5th July, 1870. 

a2 oe GoreuaM, Swanscombe, j “ Portland cement.”—12th July, 


le, and JoHN Ranpa.t, Stevenage, 





2045. "Tromas MEREDITH  HopKins, Southwark-street, Surrey, ‘‘ Drying 

d with moisture.” 

soi. Saas EDWARD Duyck, Glasgow, ‘Treating mineral oils.”—20th 

uly, 1870 

2067. Joun Hunter, Leith, ‘‘ Softening fibrous substances when batch- 
ing, spinning, or twisting them. "—21st aud are 

2074. Wittiam James Jonnson, All ing metallic and 
other fumes, &c.”—23rd July, 1870. 

2088, Wittiam LanreaR ANDERSON, Clarendon House, Caterham, ‘“‘ Pro- 

ers. 

2002, Joux Epwin SHerman, Bloomsbury-square, London, “Iron and 
steel.” —25th July, 1870. 

2130. JacoB GEOGHEGAN WILLANs, St. Stephen’s-crescent, Bayswater, 
London, “ Iron and its alloys. — July, 1870. 

2153. Wittiam Ropert Lake, C lane, London, “ Lubricating 
a = for —— carriage Sou ”—-A communication from 

ewe: 

2159. Wecane BERT LAKE, South buildi London, “ Pre- 
a— ba .”—A communication a Archibald B. Tripler. —2nd 

ugust, 

2168. Georce Warsop, Burton-street, Nottingham, ‘ Steam engines,”— 
8rd August, 1870. 

2173. Witt1aM Ropert Lake, South ton-buildi London, “Sewing 
boots and shoes.”—A communication from Charles Goodyear, jun. 

2180. Wittiam Ropert Lake, 8 London, ‘‘ Knit- 
ting machines.”—-A communication co the Hinkley Knitting Ma- 
chine Company.—4th August, 1870. 

2186. ALLAN Stewart, Cedar-road, Fulham-road, London, “ Railway and 
other wrappers. ”_5th August, 1870. 

2208. ALEXANDER Hiornace Branpon, Rue Gaillon, Paris, “ Balance 
elevators.”—A communication from Charles Brooks Sawyer, Jobn 
Westley Labaree, and Parmala William Brewster.—9th August, 1870. 




















All ms having an interest in Tote any one of such applications 
should leave parti in writing of their objections to such application 
= _ office of the Commissioners of Patents, within fourteen of its 





List of Specifications published during the Week ending 
13th August, 1870, 


8496, 28. $500, 8d.; 3610, 25. 84.; $628, 8d.; 3570, 1s.; S671, 10d.; 3682, 
2s. 6d.; 3590, 1s. 4d.; 3593, 1s. 2d.; 3598, Se $607, Is. 6 ; 3610, 1s. 2d.; 
8633, 8d.; 3636, 28. 4d.; 3637, 6d.; 3643, 8d.; 3651, 6d.; 3663, 8d.; 3663, 18.; 
8677, 3s. 6d.; 3678, 8d.; 3679, ins 9683, des 9800," 8d.; 3697, 
10d.; 3702, 8d.; 8712, 10d.; 8715, 6d.; 3724, 8.; 9735, 1s.; $739, 6d.; 3744, 
8d.; 8748, oa.; 8751, 8d.; 3753, 84.; 862, iod.s 5 5764, 1od.: av, 1s; 3781, 
10d.; 1, 8d.; 8, 10d.; 21, 4d; 26, 4d.; 2 28, 4d.; 29. 4d ; 82, 4d.; 35 
4d.; saa ai ds a aiaun a 49, 4d.; 50, 4d.; 53, 4d.; 56, 

3 58, 4d. rAd; 67, 6; 68, 40; 70, 4d: iL 4d; 72 ad 7, 
4d.; 76, 4d.; £8, 8d.; 99, 4d.; 621, 8d. 


*,* Specifications will be compe’ te oem io Steen 
pe, Se 5s. must be 
remit by Post-office Order, payable at the Posto =e 


Holl to Mr. Bennet Woodcroft, Majesty's Patent-office, Sou 
pone Folly Chancery-lane, London. 4 se 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from express; 
Tue Bouman a the ele of her Majesiys Gmimisinareof Patent” 


Class 1.—PRIME | teaagy 5 





Including Fixed Steam and other ‘oan <9 Gams and 
Water Mills, Gearing, Boilers, 
226. R. A. Wuyttaw, Watling-street, “ Feeding ~ sane '—- Dated 25th 


rn , 4870. 

Te " feed” easentially consiats of a peculiar formed (attached by 
screws or other convenient appliances te cutalde or shall ofthe a 
of any suitable size, to the capacity of the boiler 
tobe The iia ton ha ore ways, one of 
cored uk hen casting) so an 80 oomt lng Dios bord andi may be 

out when cas so as to conti necessary & 
water. The plug is either in connection with a lever worked an 
eceentrie in manner heretofore practised, or with suitable gearing, in 





nD 


such a manner that it may constantly, and whenever required, be made 
to Sara its positions, and so feed the boiler with water.—Not proceeded 


Hay 8 UNDERHILL, Newport, “Steam engines."—Dated 25th January 
eee eat ~ fe Gnd een <i Goby in 


at Fontaine, Fon “ Motive power engines.”—Dated 31st January, 


This consists, First, in a steam generator of sufficient Hagay A to work 
a —- ee of time bpm attention. Secondly, in e drying 
e steam of ion before their 





culunnte tate et dimmny. ‘Thirdly. » in a safety valve actuated by the 
ane Soar of the , and acting directly upon the 

eating medium. Fourthly, in the pave he cuthetien of the heating 
medium so soon as the water has descended to a given level. Fifthly, ~ 2 
small steam engine composed of the usual elements, but arran 
constructed so as to utilise the steam economically and to 
advantage. Sixthly, in an —"* frame serving as the top of the botler 








itself. y,ina 7 | ep the fly-wheel 
for preventing or ” checking any ‘conan of poll oe os the engine. 
Class 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

237. Spe, Greenwich, “‘ Construction of ships.”—Dated 26th January, 


The First part of the improvements in the construction of vessels re- 
lates to forming them in sections with projections and recesses at the 
ends, to fit into corresponding and ti in the ends of _ 
other sections ——. The Second ‘eapesraionns relates to placii 
special forin of paddle-wheel, or a screw in the midship sation maki a 
a channel or water-way under the bottom of the hull, and regulating the 
dip of the blades or floats in the water. The rd to fitting blades or 
fins in the sides of the vessel, which can be thrown out to cause her to 
hold the wind better. The Fourth to the construction of rudders with 
wings, so that when moved over, the aperture at the joint between it and 
the stern t is closed up to insure an efficient action the moment it is 
moved. The Fifth to arranging sliding boards on rudders, to obtain a 

acting surface under certain circumstances; and the Sixth to 
arranging and balancing a bucket ladder when the vessel is used as a 
dredger. 








Class 3.—FABRICS., 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

254. R. Haworta, E. Woopwock, and J. McCase, Salford, “‘ Looms.”— 

Dated 28th January, 1870. 

This relates to the swells, swell fingers, and stop rod of the loom, ont 
consists in improved mechanical ments for taking off the 
on the shuttle when it enters and leaves the shuttle-box at ame of 
= ak Each swell finger is moved from the swell by a finger on the 

acted upon by a lever worked by a double tappet on the 
tappet shat we ahatt the loom or by a single tappet on the shaft crank, so that 
crank moves from the front to the back centre, or — 

position, the action of the stop rod and the ure of the o ordinary 

springs will be taken off the swells, the swell fingers being kept bac 

until the shuttle leaves one box and enters the box at the opposite end, 
and thus the shuttle enters and leaves the boxes without any unnecessary 
strain upon it, thereby effecting great economy in the wear and tear, and 
requiring less power to work the loom. 

261. D. and D. L, Gorr, Pawtucket, U.S., “‘ Spinning wool.”—Dated 28th 

January, 1870. 

This consists, First, in the application to a machine (furnished with 
draw rollers adapted for wool) o of rings .~ travellers in combination with 
the spindles and b the employment in combination 
with a ring in a spinning frame of a traveller peculiarly constructed. 

270. 8. W. MuLLoney, Coventry, ‘“‘ Weaving seamless articles.”—Dated 29th 

January, 1870. 

The inventor employs a Jacquard loom and weaves the articles trans- 
versely of the warp threads and of the piece. The articles which he pro- 
poses to manufacture are sample bags, and such like articles of regular 
shape which admit of being woven two together transversely of the 
warps, aud also petticoats, trousers, shirts, caps, and other articles of 
wearing apparel. 





Class 4.—AGRICULTURE. 
Including Agricultural i — Implements, Flour 
, ke, 


251. J. D. Frary, New Britain, U.S., “‘ Lawn-mowing machines.”—Dated 


28th . eet 1870. 
First, in an improved friction pawl to connect the trac- 
tion voller with with the driving gear of the revolving shear ; Secondly, in the 
eae it of the front or gauge roller with reference to the cutters ; 
ly, in the combination of = — by which the power is 

applied to propel the machine with the fram 


Class 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, é&c. 
232. F. J. BaRnsy, Hull, “ Floor cramps.” —Dated 26th January, 1870, 
This i cramp consists of a lever forked at its lower end to bod mon 
the joist of the floor. The two limbs of the fork are parallel, and 
turned — to receive the two jaws of the cramp, which pone nab we 
loosely thereon. Each of these jaws may be shaped in the segment of a 
circle and pivoted eccentrically towards one end, where it is vided 
with an inclined projection or cam formed on the under side of the 
pivoted part of the Ja w. Each jaw rests on a block or washer fixed at the 
extremities of the fork, and provided with a corresponding inclined cam 
surface to fit the projection in the jaw. 


Class 6,—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or Yor Coast Defence, Gun ‘Carriages, dc. 
269. a * eee Ruscia, Italy, ‘‘ Breech-loaders.”—Dated 29th January, 
mei este makes use of a hollow bolt provided with a handle, in 


which he places the back end of a percussion or firing pin actuated by 
4 as well as a tubular end 








front end of the bolt, which is maintained in phi a = tumbler, 


which he raises partially by finger pressure introduce the 
above united breech breech pleces inthe brows Not proceded with, 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, de. 
250. 0. C. Posse Bournemouth, “‘ Umbrellas, <&c.”—Dated 27th 


January, 187 
The inventor d with the long wire spring stops ordinarily 
ri to the stick, and working in cuts or and instead 
mounts a spring, = eS on an of motion carried by the slider 
or runner. One of Foye gle catch works through a bole in the 
slide or runner, lormed as a lever to 


whilst 
upon by the thumb.—Not qreusie oth. 
263. G. THORNHILL, Glasgow, ‘‘ Hats.”—Dated Ja: ont Cocoug 1870. 
the hat 


is to the of t 
ota cameos ae nats ew 
4 
by one ox more 4 Bod to thy lower par of a somdary 


itching, or otherwise to the 


264. W. Orr, Kilmarnock, “ smaiaatenpanteueiaiedneien, 


1870. 
oan wal Rw pacer Sg agen oe pe 
s ieee Se tho benties of the suit eage 
ve using bien o loth with pattern or 
as hitherto, the cost and labour of Gene me 
Gnlgnel paiinen eh poman 


268. W. Wurre, Glasgow, ‘‘ We @ ”"—Dated 29th January, 1870. 

B. b..4. other suitable pee BB ny Bare Ban 
or ot 

the trousers at the sides; and in attaching to these stiffening pieces at 
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points sufficiently high inside to be above the of the boots intended 

to be worn ae, Soa ov of elastic material to 

pass under the heel inside boot.—WNot proceeded with. 

278. x Ciark, Cambridge, “‘ Muffs, collars, &c.”—Dated 31st January, 
0. 


The inventor deodorises eider down steaming or , and he 
uses it in combination with and attached by hand or machine as 
a backing formed of calico, linen, or other similar material of 

in’ eee en eee crewaee en Gk Sr ae of 


shape, 
the muff or other article.—Not ogy with 


283. J. H. Jomnson, Lincoln’s-inn, Sewing machines.”"— Dated 31st 
January, 1870. 
This invention con: First, the ~~ and arrangement of the 


double-headed vibrating arm, the dri eS its axis arranged 





parallel aa the plane of vibration of such _ and the the vibrating ee 

pointed , the the 

Couble-headed vibes arm, the cam for = the came, the driving 
haft arranged as descri aod the vil eye pointed looper. 


288. E. any Bordesus, “* Hygienic hat.”— Dated 1st ro 1870. 


aa to surround an ordinary hat bya sort of tent 
sire body of a hat cover, which, drawn tight by an elastic cord, 
eens een the cover and the hat a circular at its base 


ag the brim of the 


from any part of it ; b from the it where 
the brim of an t and supple brims, which 
may take an which may be given to 


and —- an. 
them.—Not vp Mm om — 
294. <3 A. Liovp, San - iil ** Sewing machines.” —Dated lst February, 


The needle has a looped spring extending from near the top to below 
Seg. The arm or bar is provided at its lower end with a notch. The 
is secured to the arm in any suitable manner. In the drawing a 
simple screw is shown that serves as an efficient clamp for that purpose. 
The tion of threading is performed by aney the end of the 
th through the loop, and then graspin; grasping t the said thread on each side, 
and sliding or pulling it down between spring and the body of the 
needle to be confined in the eye. 
296. H. Cots, St. Albans, “Safety cage for children.”—Dated 1s* 
February, 1870. 

The cage consists of an open framework of suitable size, and of rec- 
tangular. 0 oval, or other form, within which the child is placed when about 
sens, the age being Seer cough ts etait of tho Gad moves heoaly 
men’ cage enough e mo y 

about therein. ——— framework od makes of wood, or preferably of 
we mp open at the > and having a bottom or, floor padded or 


.—Not proceeded 


Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, , Cement, Paint, Manures, &c. 

239. M. ANKETELL and O, F. ANKETELL, Baling, ‘‘ Making manure.”— 


Dated %th January, 1870. 
The inventors first te the solid from the liquid portions of the 
sewage or ae or f matter tape aan wa 4 other ordinary 
process. They then dry the solid residuum by it through heated 
chambers or other means of , whereby ay evaporate it and 
deodorise it, and they then form the dried mass into cakes, blocks, or 
pieces, by means of pressure. 

259. E. 8. CatHers and D. TeRRAce, Syd 

Dated 25th January, 1870. 

The exhauster or blower is constructed as follows :—There is an outer 
case with flat ends and semicircular top and bottom, having inlet and 
—_— rts, which may be either circular, square, or oblong. — _ 

ere are two cast iron ae cams, which are - 

mate ~ od, and may be filled with , sawdust, or other suitable 
material to —— = sound when the exhauster isin action. These 
cams are so sha) that they revolve nearly though not quite 
in contact with cath ¢ other, and with the semicircular top and bottom of 
the case, so that when they are at rest the nw of the gas or other 
fluid is entirely or almost — stopped. h cam is keyed on a 
shaft or axle which passes rough and. and works in suitable bearings and 
stuffing-boxes in the ond pie - as of 

241. W. J. Coteman, Bury St. Fdmunds, “Treating sour beer.”—Dated 

26th January, 1870. 

The inventor effects the removal of acetic acid from beer or ale a of 
whose alcohol has suffered oxidation into acetic acid, by passing or per- 
colating the acid, beer, or ale, once or more, with or without exhaustion 
of air, through a column of vegetable matter packed in a suitable vessel, 
so that the acid of the beer or ale —_ ee ed ba nage ne pe | ma- 
chine. Several t (as, ied grains, 
wheat, chaff, bran, dried und cut potatoes)’ 4.4 be used for tite purpose. 
— Not proceeded with. 

265. C. Renawp, Paris, “ Currying leather.”—Dated 28th January, 1870. 

The machine consists of a frame or holder to which the several tools 
are to be fixed. The tool holder is made of sufficient size tu form a fly- 
wheel, and may have several arms if desired, the number :epresented in 
the drawing being that most convenient for the diameter adopted, 
although the inventor may either reduce or increase the number of its 
arms as required. The tool carrier is fixed on a shaft provided with fast 
and loose pulleys, to which motion is are from a driving pulley. 
The tool may be started or stopped at by a clutch disposed within 
reach of the workmen. 

282. F. CLaupet, Coleman-street, 
January, 1870. 

According to thisinvention the inventor separates or recovers the silver 
previous to the precipitation of the copper, and he does this by adding to 
what are technically called the copper liquors a substance which decom- 
poses the chloride of silver dissolved in them, and which, by combining 
with the silver, forms iodide of silver. 


eof gas.” — 





h “mw, fart 
’ J 





“Treating cupreous oves.”—Dated 31st 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
207. G. H. Derviev, Paris, ‘‘Electro-motor for sewing machines.”—Dated 
22nd January. 1870. 

Instead of a toothed distributing wheel, the inventor employes a wheel 
or roller of wood or other non-conducting material, on the ~y wy of 
which are inserted metal contact parts in communication with the large 
wheel. He also employs rollers instead of the spring blades, the rollers 
being in constant contact with the ay my | of the wheel. In this 
manner a rolling contact is substitu or e sliding contact before 
produced.—Not proceeded with. 

272. R.-Dick, Glasgow, “ Insulating wires.”—Dated 31st January, 1870. 

This consists substantially in covering or protecting and insulating the 
= ~~ electric, — r or Se cal or os wires for 
other electric, magnetic, or galvanic te! 
first insulating coatings or coverings yg tdy py combined or 
—— here layer, or thickness, orit may be thicknesses, of vulcanised, 

or cured india- ia-rubber (not caoutchouc, viteporcha eoluton, 


a4 
gutta- solution 
this duplex coating of vulcanisod india rubber and gutia-percha soluti ‘cz 
the joints or springs. 
274. T. Waxer, Chelsea, “* Telegra; '—Dated 31st January, 1870. 
The inventor coverr eld onacte at with ipods 
mixed with gums, resins, pitch, bitemen, paratin, 
gums, bitumen, or any other 
resisting substance, and lam Goudeold glass, or Sue aunt, 
in combination or singly. He evaporates the solvent by heat or in the 
air, or he uses any kind of or varnish, or paint, mixed 
ent, or the above-men substances, alone or combined, without 
© gutta-percha or india-rubber.—Not proceeded with. 





Class 10.—-MISCELLANEOUS. 
Including alt patents net found ender the preceding heads. 
108. af GREENSHIELDS, Glasgow, “‘ Obtaining oil.”—Dated 13th January, 





a state of 
what is known es “ acid tar,” a so product formed in 














refining crude oil, and which is thus advantageously utilised, instead of 
being, as heretofore, a source of trouble. 
120. E. Corram, Wimbledon, “‘ Pipes.”— Dated 14th January, 1870. 
This consists in = a — ae as hereinafter 

be bow! of the pipe, w! 

uired by — - a A? carried 
The communicates directly with the 
near the top thereof. 
122. P. Granpsean, Paris, ‘‘ Ventilating saloons, dc. 


described in 
Somtend or lowered in the bowl 
through the lower part of the bow. 

wl at a convenient position 


”"— Dated 14th 


from the indicating by the falling of Go Ant Garda Ge 
number thet have b been wibinews at any time the tu! 
181. W. Simons and A. Brown, Renfrew, “ Dredging.”— oy 22nd 
January, 1870. 
This consists on the deck a framework mounted with rails 
or guides, on w one or more travelling frames are situated. The 
ee en ee ee eae ed with one or more 
bucket ladders supplied with the usual chain buckets, the 
position of which is such that the buckets == point of operation 
— the outside of the bull of the ho aes can be moved into 
ition, either fore an wart ships, by travelling 





Giecnden et or receptacle of pacity 

le of any cai 
—_- the aj to be am said reservoir being divided into 
any number of compartments, in which are placed sponges imbibed with 
essence —- mineral essence, or any other carburet of a 
of a volai In the middle ‘of these compart 
left, so as to introduce wicks which should touch the bottom of © recep. 
tacles, the number of the same being as large or as limited as desi! 
Soeeer as the wicks enter burners placed at the top of the reser- 
voir. en these burners are lit the aS a regular stove, by 
means of which the warming of the cuvinapiodll 
129. J. Roprsson and J. Smirn, Rochdale, “ a aml ”"— Dated 15th 


January, 1870. 
quangunsns wih sup onion oak tx Gos qughapunns of cesttenn 
it with cutters, e employment of a n 
form of cutter for that The timber to be cut is held between a 
pair or of feed rollers, the upper of which are movable, but 
weighted to allow the different thicknesses to The rotary cutters 
are mounted upon two discs, which are to travel to and fro, one 
set being on one side of the timber, and the other on the other side 
thereof, either at right angles or other angle thereto. 
130. W. W. Bartarp, Elmira, U.S., “ Wooden pavements.”—Dated 15th 
January, 1870. 
This relates tonew and ae improvementsin t the construction of wooden 
t is more d and is laid 


Anott 











down with less  seonge and expense than wood momen gS ordinary 
construction. It also consists In the mode of sawing the blocks for the 
——— whereby they are cut to the proper form without waste of 
— the invention consists in forming the blocks, and in laying 
nel , and as hereinafter more fully described. 
133. F. ‘G. Fievury, Merrick-square, Southwark, “ Forcing liquids.”— Dated 
15th January, 1870. 
consists 





This in the employment of a series of tapering or other pipes, 
tubes, or ina ae or curved direction in a 
steam chamber. These pipes, tubes, o' icate with the 


liquid to be raised and forced, and ‘witht the boiler or vessel into which 

the same is to be fed, and their respective ends are peculiarly arranged 

with reference ¥ one another, so as to form a series of slits, openings, or 
annular spaces, by which communication is effected between the steam 

— ber and the Teeter of the pipes, tubes, or passages.—Not proceeded 

wit 

135. T. WEeLton, Grafton-street, ‘* Stoppers.” —Dated 17th January, 1870. 

A ring or disc of india-rubber or other elastic material, or mixture of 
elastic materials, is inserted between two smaller discs of metal or wood, 
or metal on one side and wood on the other, in such manner as may 
be convenient, so that the edge of the disc, or discs, or rings of india- 
rubber, project beyond the of the discs of metal, or wood and 
metal, which, when fastened all together, either by soldering, screwing, 
or other means, comprise or form the stopper.—Not proceeded with. 

150. G. G. Bussey, Peckham, ‘‘ Ariel top.”— Dated 16th January, 1870. 

This consists in making the wings or fans of this toy of very thin steel 
or other metal instead of paper (the substance heretofore used), thus 
—_ a much mcre durable article, and one that will bear shooting at 
a considerable number of times. Further, he fixes to the axis of this top 
a small bladder or india-rubber ball, inflated with wind or gas, and now 
call it a “Gyro pigeon.” This ball or bladder when penetrated by shot 
collapses and indicates if the shooter has made a hit.—Not proceeded 
wi 
137. F. 8S. Loves, Birmingham, “‘ Orn ting 

ary, 1870. 

The inventor prepares the surface to be ornamented with a und or 
base of gold, silver, Dutch metal, or other metal. This mstallle queued 
or — may be produced by the application of gold or metal leaf applied 

in the ordinary way, or by the use of powdered metals or bronzes. Upon 
the metallic ground or base the inventor applies a pigment, similar to 
that ordinarily employed in graining wood, and by means of graining 
tools and the graining process he removes ions of the pigment 
while in a semi-liquid or moist state, thereby ex in parts the 
metallic ground ne omen After the graining has ened or become 
dry the surface is covered with varnish to fix and protect it.—Not pro- 
ceeded with. 

138. = ae Birmingham, | “ Cutting splints.”—Dated 17th January, 





surfaces.” —Dated 17th Janu- 


The —_ employs two cutters, each cutter consisting of a series of 
es lancet blades, situated at the required distances apart. The 

lades of one cutter are situated by preference at right angles to those 
of the other cutter, the blades of the two cutters being inclined in an 
opposite direction at an angle of 45 deg. to a vertical plane. The block of 
wood from which the splints are to be cut is fed diagonally against the 
said cutters, the direction of motion of the block being parallel to the 
lancet blades of one cutter, and at right angles to the lancet blades of the 
other cutter. 
147. H. Hates, Liverpool, “* Tin pipes.”—Dated 18th January, 1870. 

This relates chiefly to a peculiar mode of forming ingots of lead and tin 
combined ; the said compound ingots are formed in moulds by the aid of 
mandrils or cores, with one metal concentrically within the other, the 
perfect union of the two metals composing the ingot being insured by 
the application of muriate of zinc, or muriate of tin, or both, to the 
interior surface of the lead ingot previous to casting the interior ‘ingot of 
tin. 

154. T. P. Baus, Cardiff, “ Artificial fuel.” —Dated 18th January, 1870. 

The inventor constructs upon an iron base or foundation plate four 
strong vertical columns of iron, with suitable bearings and thrust plates, 
and snags on the bearings between the columns a loose circular ratchet 
wheel with an open centre, and a number of moulds around its peri- 
phery. In the open centre ‘of the wheel he places a double ram hydraulic 
cylinder, the cylinder and ram to work simultaneously in opposite direc- 
tions, one compressing the material upwards into the mould, the other 
dischargin, 1 }~ compressed material downwards out of the mould on to 
a strap at the bottom of the wheel ; the wheel and strap receive an inter- 
mittent motion on the return stroke. 


155. W. H. StetcH and J. Ricuarpson, Sal ford, “‘ Sharpening scissors.” — 
Dated 18th January, 1870. 

This consists in mounting upon an ornamental stand a bracket, capable 
of being permanently or temporarily fixed to a table, bench, or sewing 
machine, one or more eo a ble steel plates, provided with fine cutting 
teeth upon their aces, sitnilar to the teeth of a fine file, the saw plates 
being acted upon "by springs, internally placed within the ornamental 
block, that will cause the es to give a yielding upward pressure that 
will adjust its position to the articles submitted to its action.— Not pro- 

with. 
158. B. Crarkson and 8. Cuaruton, Manchester, “‘ Scale beams.”— Dated 
19th January, +" 
‘ism below the 


This mechan‘ 
scale Bo pd A oh a See be firm on 
the floor or platform when weight or load is being out to be st free, 
when the weight has to be determined, and be afterwards returned to the 
rag ie nea Re when the weight or lead has to be taken off. 
fes.” —Dated 19th January, 1870. 





a hs ty Ley 
i tunes to Gear « of the safe to open on as is now 
ie Saver forma the dor eu ee or 
w thread is cut in 


around the erence ; 
po sn iSennta whisa fo to be hosed Gy py ly pm prneen | 
turning it round, be screwed into ita place, and be then secured 





fone by lock bolts.—Net 
170. D. Servants, Charlton-creacent, “ panne machinery.”—Dated 19th 
“~ tnd impression cylinders are arranged one above the other, and 
cylinders one , an 
in a ecting machine ese to can ont of pte ah nee endl db 
The workman is thus aa es to get at all 
ae Se eee {"rertial adj {in slots made in plates, which 


of the 


the fe frame on the rails. By means of this arrangement the bucks dis- 
en te teen thy ey ee dredg- 

—. ladders kets are lifted readily out of the water, the 

vessel may proceed to sea or elsewhere to disch the 

185. = * cm Leith, N.B., “ Unloading grain. 1."—Dated Qlst “January, 


ot  -. or ee currents of compressed 
gun oe or more ober pt oe See & — 2 
ous to one or more er or es, communication a 
or connected with the grain The effect of the com- 
pee tage h the first of the aforesaid pipe or 
pipes, or nozzles, is to induce eoas through the second pipe or pi 
or nozzles, and to —- it a@ continuous stream at any pase 
—Not proceeded wi 
187. F. Wurrrre.p, Birminghem, “ Locks.” —Dated 21st January, 1870. 

According to one arrangement, the inventor fixes on the front end of 
the barrel a circular plate or disc, having a central opening of a sufficien® 
size to permit the key to pass Around this central opening is 
a tubular flange, hn ng hh which extends a short distance into the 
central opening in covers the ends of the bolts. 
Those of the ends of th bolts on which the key acts are exposed 

hole in the usual way, and —y key can act upon them without 
obstruction from the tubular projection around the keyhole. 
The said tubular flange or projection, Sobor, while itting of the 
required motion of the bolts, prevents their withdrawal from their slots 
at the keyhole. 
200. W. H. Berry, G. Jowerr, and J. Woop, Sowerby Bridge, “ Fluid 
meters."—Dated 22nd January, 1870. 

This consists of a stationary cylindrical vessel, the inner circumference 
of which is formed of two different radii or semi-diameters. In one 
end of the cylinder is an inlet, and in the periphery thereof is an outlet 
for the water or other fluid required to be —— and fixed to the said 
end. In the interior is a hollow stud or bearing, w: oo ose the 
part thereof. Mounted on this stud is a rotary cylin boss of suit- 
able diameter to fit to the inner surface of the smaller inner diameter of 
the vessel, thus leaving an annular betwixt the said boss and the 
larger diameter of the vessel, which is about the semi-circumference 
thereof.— Not proceeded with. 

206. W. Dennis, Aldermanbury, “‘ Letter-boxes."—Dated 22nd January, 
1870. 

The inventor proposes to effect this by constructing the box with or 
without a fan wheel at the aperture, and dividing the box at about the 
centre thereof with two pieces of metal of a triangular form, somewhat 
similar to the letter V, and either with or without a flap joint near the 
s thereof ; the flap joint may be shut by a hinge, and made to 





and close of itself, after a letter in its descent has pushed it open 
and passed through into the bottom of the box. The letter-box may be 
made either semicircular, square, or any other suitable form.—Not pro- 
ceeded with. 
217. A pom, Margate, 


This conn in decanting oil or other liquid from a can or other vessel, 
in such wise that when the receiver is sufficiently filled the flow of the 
liquid is and the can or other vessel is withdrawn without any 
of the oil or other liquid dropping from the nozzle or spouts thereof ; 
and it consists in forming the spout of ~ oil can of two tubes, either of 
equal lengths, or the upper tube to be longer than the lower, but both 
meeting at the end of the nozzle or spout of the can.—Not proceeded with. 


227. J. Strain, Neilston, N.B., “* Pipe joints.” —Dated 25th January, 1870. 
This consists in making one or more grooves in the external — 

surface of the spigot, in making one or more corresponding grooves _ 

internal joint wax of the faucett; and in filling the annular space 

spaces formed by the grooves with lead or cement introduced or wan 

in through an opening formed for the purpose through the faucet or 

otherwise.—Not proceeled with. 

228. C. F. Vanier and T. A. Rocnussen, Beckenham, “ Producing heat and 

light.”—Dated 25th January, 1870. 

The First object of this invention is to obtain a larger amount of steam 
from a given quantity of fuel. When the coal is burnt the solid coal is 
turned into gas, a large portion of heat becomes latent, and is wasted by 
volatilising the solid. The oxygen of the atmosphere isa gas by reason of 
the large amount of heat combined with it. When zinc, iron, or manga- 
nese are latent, the resulting oxide is a dense solid ; little or no heat is 
wasted, as it is not turned into vapour. In addition to this, the inventors 
obtain the cosmical heat latent in the oxygen of the atmopshere, and the 
result is that one pound of zinc will evaporate more than four times as 
much water as one pound of coal, the advantage of which on long sea 
voyages is obvious. The zinc or other metal thus becomes a vehicle of 
power, much larger than can be obtained from the same weight or bulk 
of coal, and the oxide of the metal may subsequently be economically re- 
duced at any convenient where coal is accessible. The following is 
the manner in which 1t ferred to carry out this invention :—The 
furnace of the boiler is divided into two or more parts, first, the bearth 
or grate on which the metal is burnt (in this description we will confine 
ourselves to the metal zinc); secondly, a chamber behind the hearth to 
collect the uxide. In the case of tubular boilers, the heated gas from this 
chamber is made to circulate through the tubes. The furnace has the 
bottom and sides, and sometimes the top also, of brick, fire-clay, or any 
other refractory substance. The air is admitted over the combustible 
metal, or by a blast through the same; in the latter case pipes or tuyeres 
are built in the bottom or sides of the furnace. 

229. G. A. Bucuuoz, Regent’s Park, ‘‘Manufacturing semolina and 
flour.” —Dated 25th a. 1870. 

This ists in the rs t of the pairs of acting rolls which cut 
up and reduce the grain supplied to them. This arrangement admits of 
the rolls being driven from central spur gearing, and thus renders the 
construction of the machine very compact and less costly than beretofore. 
The pairs of ripping and cutting rolls, say, for example, six in number, are 
set around a common centre, and at such a distance therefrom us to allow 
of the inner or near roll of such pair being driven directly from a central 
gear wheel. 

231. J. F. pe Navarro, New York, U.S, 
1870. 

A reciprocating lever, dia) or piston is used, the same being ar- 
ranged ip work within a mee on chamber of arched or sector-like form. 
This diaphragm is made witha hub, through which is a pivot pin that consti- 
— the turning axis or centre of said diagram or lever piston. It is preferred 

so arrange the meter as that the pivot pin occupies a vertical positiou. 
The hub is formed hollow, but closed at its ends, the lower one of which 
rests on and —- over the lower face of the measuring chamber. This 
hub is preferably made in — 3 or upper and lower sections, the lower one 
being loose on the pivot and only moved t the letion of the 
stroke of the lever piston h means connected with the upper 
section, which latter moves continuously with the piston.—Not proceeded 
with 
238. W. G. R. Pewxey, Holloway, “‘ Pipes."—Dated 26th January, 1870. 

This consists of a pipe having two compartments or chambers, viz., an 
upper one which contains the tobacco, terminating above, but as near as 

ble to the hole of the stem or tube by and 

drawn into the mou 


“ Decanting liquids."—Dated 2th January, 





“* Meters.” —Dated 25th January, 














are attached or to the machine 

Same aaa Glin on ae when the type ejlinder is accurately adjusted 

in its brasses it can be from the machine with its brasses and 

replaced again without disturbing its adjustment. 

175. J. M. Kitwer, Chester, ‘‘ Drawing cables. a tee, 1870. 
Tbe inventor forms an ‘oblong block of cast metal, wi — Nee 

fastened to a ship’s deck. eee So ating & 2 hich extends 

frum the deck out through the bottom-run or Se met 

178. C. A. Catvert, Manchester, “‘Checking money-takers."—Dated 20th 


January, 1870. 
pede & Goacrton perenne oF tne 08 6 ventiant 
tube or chamber of metal or other suitable material, the interior of 
which in form and size with the metal or other checks to be 
em| tube or cham a or 
Sop en bethcsn, co thet Ms emtents es to ths menor of een 
pm fy te Fe It is supported and upon a hinge at the top, 





hours after or d scum, as . 
ean See the silicafrom the 4 tacilttates 
ayy ey y 


ther in metal, or 

and it ito Bo 20 itle Saline atien ofa : 
encloses may be su! any or 
machine which is capable of converting the water into a block of 
ice with a perfectly smooth surface. 
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240. W. F. Deartove, Judd-street, “‘ Mincing.”— Dated 26th January, 
1870. 


This consists of a semicircular board or block of wood, at the centre of 
the straight side of which is placed a vertical metallic pin or pillar, the 
same being so arranged as to be capable of rotating in a suitable bearing 
attached to the board or block, aud having a slot therein to receive the 
end of the knife. A frame or vertical rim of metal, either with or with- 
out a lid or lids, and by preference of the form of a segment of a circle, is 
fixed to and under bars, and is capale, upon the pin or pillar being 
rotated, of being moved with,the same over and upon the surface of the 
board or block, the pin or pillar acting as a centre for such motion. 

247. A. D. and J. W. Brown, Bristol, “Cutting curved forms.”— Dated 
27th January, 1870. 

This consists in the combination of a traversing or movable table and 
a fixed table, the outer edge of the traversing table being shaped to corre- 
spond to the line of the cut, whateverthatmay be. The upper or traversing 
table has 2 rack secured to its under surface, which also corresponds to the 
curve of the cut to be made. This rack and upper table aremoved along by 
means of a spur pinion projecting slightly above the surface of the lower 
or fixed table, and mounted on a short shaft which is driven by a screw 
and worm wheel. 

249. W. H. Apcock, Kingston Fields, “‘ Heating water.” —Dated 27th Jana” 
ary, 1870, 

The inventor divides the water or other liquid intended to be heated by 
introducing partitions within the vessel or instrument employed, and 
these partitions are placed so as to be in some cases at least across the 
line of draught of the heated blaze or flame. The cells or chambers thus 
formed may communicate with each other by suitable openings, spaces, 
© pussages.—Not proceeded with. 

253. J. Ricketts, Liverpool, ‘* Taps or cocks.” —Dated 28th January, 1870. 

The object of this invention is to provide means for securely locking 
the operating handles of taps or cocks in any desired position. For this 
purpose the inventor employs in combination with any such handle a 
pressure spring latch.—Not proceeded with. 

267. J. C. Happan, Brixton, “ Taking votes.”—Dated 28th January, 1570. 

This consists of a chamber or chambers, into and out of which the voter 
is required to pass, provided with two or more places or passage ways, 
into or through or over or upon which he is also required to go or pass, 
affording him a choice accordingly as he may desire to vote, but arranged 
with mechanical or other contrivances for registering, whether secretly 
or openly, the result of the choice he has so made. Also, the invention 
embraces and consists of a chamber or chambers, into and out of which 
the voter is required to pass, provided with two or more mechanical or 
other contrivances for registering the result of their having been 
handled, or touched, or acted upon by the voter, accordingly as he has 

elected to vote. 
260. J. Dewar, Fife, “‘ Treating food for manure.”—Dated 28th January, 
1870. 

This consists in separating the more liquid portion of the dreg from its 
more solid constituents in the manner and by the appliances hereinafter 
described, for the purpose of rendering it more suitable for food and for 
manure. The manner in which the invention is to be performed is as fol- 
lows :—The inventor takes the dreg and places itin bags or filters, or 
other straining apparatus, und allows the liquid portion of the dreg to 
escape or drain away until the dreg is reduced to a dense and viscous 
consistency. The bags, filters, or strainers, may be formed of any sub- 
stance combining sufficient density to retain the more solid constituents 
of the dreg with sufficient porousness or interstices to allow of the easy 
percolation of the watery portion thereof. Bags madeof jute, hemp, or 
flax, are very suitable for the purpose, and with such bags without arti- 
ficial pressure the liquid portion of the dreg will pass away sufficiently 
in about forty-eight hours, leaving the dregina conveniently dense 
viscous condition. 

262. R. H. Durie, Trannent, N.B., “ Braking trains.”—Dated 8th Janu- 
ary, 1870. 

This consists in providing the engine with one or more steam cylinders 
and pistons, in connection with powerful brake gear. The buffer rods of 
the several buffers throughout the train are also connected to brake levers 
connected to brake blocks, which are arranged to act upon all the wheels 
of the carriages throughout the train. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

WHAT IS BEING DONE AT THE MILLS AND FORGES: Good inquiry 
on United States account—PLATES FOR BLAST FURNACE PIPING: 
Low prices—THIS DISTRICT AND SouTH WALES—PIG I20N: 
Quiet trade; Prices—THE CHAIRMANSHIP OF THE IRONMASTERS’ 
ASSOCIATION—THE BIRMINGHAM AND SOUTH STAFFORDSHIRE 
HARDWARE BRANCHES : Z'he effects of the war. 

THE finished ironworks keep fairly occupied. Orders continue to 

arrive from the United States, and from the East in particular, in 

respect of our export markets, and a moderate amount of new 
business is being transacted on account of the home demand, 

America continues to take large quantities of hoops and strips, 

together with bars, and a few more plates than has been customary 

for some months past. 

A better demand for plates is one of the most encouraging of 
the current features of the tride. The specifications embrace, as 
well as good boiler plates, plates of an inferior class. For the 
former standard prices are being got, but in respect of the latter 
quotations are very low. We hear of orders being taken for 
plates fin. thick at £3193. This is 20s. below list. The plates 
in that case will be used for the making of those gigantic pipes now 
adopted at most of the blast furnaces for the bringing down of the 
waste gases that they may be used as fuel beneath the boilers which 
furnish the blast. 

The pig trade is quiet, and stocks continue to increase at the 
furnaces, Yet, excepting where moncy is wanted, prices are not 
much reduced. The new transactions are few. Makers’ quota- 
tions keep as under: South Staffordshire cold blast, from £4 10s, 
to £4 15s. per ton ; hot blast, from £5 15s, to £4 for good samples; 
cinder, from £3 2s. 6d. upwards; mottled, £3; hydrate, from 
£3 12s. 6d. to £4 2s. 6d., according to the brand ; and ordinary 
melters, with a modicum of cinder, from £3 to £3 2s, 6d. 

The question ‘of the future chairmanship of the Ironmasters’ 
Association is being debated, an1 the plan suggested some weeks 
ago in the leading columns of THE ENGINEER is, I observe, being 
publicly advocated. 

Not a few hardware producers are looking for a considerable ex- 
pansion of trade from the impossibility of France and Germany 
executing many of the orders which they have hitherto received. 

Asa whole, the effect of the war upon the current trade of Bir- 
mingham is not yet greatly felt. This is in considerable measure 
due to the greater activity of the branches which depend for their 
orders upon warlike operations at home or abroad. But, as to the 
future, the apprehensions of the general traders are somewhat 

loomy if the war should be protracted, as seems now to be more 
ikely than was last week imagined. 












WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Usual activity exhibited at the works: Com- 
plaints of difficulty in transacting new business : Apprehended 
scarcity uf contracts for the winter: The orders in hand: The 
trade affected in, numerous ways by the war: Works busy in the 
manufacture of rails: Prospects of the ttade—THE HOUSE TRADE 
—THE TIN-PLATE TRADE—STEAM AND HOUSE COAL TRADES—EMI- 
GRATION OF IRON-WORKERS AND COLLIERS TO RussrA. 


THERE is nothing new of > pened to be reported in connection 
with the iron trade this week. 

Notwithstanding that most of the works exhibit the usual ac- 
tivity, there are complaints of the difficulty experienced in trans- 
acting new business. Some makers apprehend that one of the pro- 
babilities of the winter will be a scarcity of contracts, should the 
war between France and Germany be protracted, The orders in 
hand, as stated in previous reports, are considerable, and unless 
some of them be countermanded hereafter, the execution of them 
will occupy the works fully for the remainder of the year, in all 
probability. ‘The position of the iron trade in all branches will, no 
doubt, be affected in ways by the present war, and much 
will depend upon the issue. However, if matters could be set right 
without a prolonged conflict, the injurious results which the war 
must necessarily entail on the trade would not be so great. Great 








anxiety continues, therefore, to be felt as to the issue of the struggle, 
and a speedy termination of it is anxiously and generally wished 
or. 

The large works of Merthyr, Dowlais, Ebbw Vale, and other 
parts of the district are still busy in the manufacture of rails, both 
steel and iron, and other railway material. Large orders are in 
course of execution for Canada, the United States, and Russia, 
and there are minor specifications in hand for Peru and other 

laces. Inquiries have latterly been rather slow, excepting from 
the United States, where the demand for rails continues good, and 
it is expected that reductions in the import duties will tend to 
increase transactions with that country. The Russian prospective 
demand is no doubt materially affected by the Franco-Prussian 
war, as inquiries will be withheld as much as possible until it is 
seen what aspect matters will actually assume, and there is some 
apprehension whether or not some of the orders now in hand will 
be suspended or withdrawn altogether. Such a course, however, 
is scarcely likely to be adopted, unless hostilities are extended 
beyond the two Powers now engaged in warfare. 

The trade has not yet benetited in any way by the drain of 
ironworkers from the French, German, and Belgian works, for the 
armies, as was expected, and it is very probable that inquiries 
will be to some extent suspended in those countries, so that few 
orders, if any, will be sent to England or Wales. Theinquiry for 
pigs is no better than has’ been reported for three or four weeks 
past, and prices are still quite uncertain. For plates and iron used 
in shipbuilding there is a slight improvement in the demand. 

The position of the tin-plate trade is not altogether an unsatis- 
factory one. There isa fair American demand, and generally the 
prices agreed upon at the last quarterly meeting are obtained, 
which are more remunerative since the reduction in the price of 
tin. 
A portion of the Pontnewynydd Works has been restarted, 
several puddling furnaces and a balling furnace having been put 
in operation a few days ago. 

A large number of ironworkers and colliers left the Monmouth- 
shire district a few days ago to go to Russia, where they have 
been engaged to work in the iron and coal works under the Govern- 
ment. ‘here is some apprehension that skilled workmen will in 
time become scarce in this district. 

Mr. Lewis, of the Gadlys Ironworks, has been charged at the in- 
stance of a sub-inspector with a violation of the Factory Acts. It 
was proved before the magistrates at Aberdare that he had em- 
ployed seven girls under eighteen years of age in the works after 
two o'clock in the afternoon on Saturday. The mirimum peualty 
of 20s. was inflicted in the one case which was taken, but there 
are six other summonses pending against the manager. 








THE CLEVELAND DISTRICT. 
From our own Correspondent.) 
THE CLEVELAND IRON TRADE: The war—MORE NEW WORKS AT 
MIDDLESBROUGH. 

On Tuesday there was a large attendance on Change at Middles- 
brough. ‘The object of most of those present, however, did not 
appear to be either the buying or selling of iron at present. 
Groups of gentlemen were constantly reading the telegrams, and 
studying the maps of the seat of war, while others were eagerly 
glancing at the English and foreign newspapers. On the whole 
there was perhaps more iron sold than on the previous week. For 
next year’s delivery No. 3 was booked at 49s. All the blast fur- 
naces are stexdily working, and the rail makers are still busily 
engaged on contracts. 

The war is beginuing to have a more depressing effect upon the 
north. There is a general feeling of unwillingness to purchase 
iron of any kind, and merchants and brokers are feeling the effects 
of this. ‘’o makers and manufacturers it is not so much felt, as 
they are engaged in completing heavy contracts booked before the 
peace was broken. Within the past few days the notification of 
the bankruptcy of Messrs. Fermin and Wyatt, of London and 
Middlesbrough, has considerably shaken the confidence of many 
makers and brokers on Teesside. 

I hear that new engine works are soon to be started at Middles- 
brough. It is said that a very convenient site near the docks has 
been obtained, and that an engineer, now engaged at Hopkins, 
Gilkes, and Co.’s works of that town is to be one of the acting 
partners in the new firm. 

Samuelson and Co.’s new rail mill, and the new finished iron 
works of Jones Brothers, at Middlesbrough, are being constructed 
as quickly as possible. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE GLASGOW PIG IRON MARKET—SHIPMENTS OF IRON—THE MAL!.7- 

ABLE IRON TRADE—SHIPBUILDING ON THE CLYDE—THE M». ¢- 

NGS OF THE INSTITUTION OF ENGINEERS. 

THERE has been little or no change in the Glasgow pig i: in 
market since last report, the market being steady atprices rang 
from 51s. to 5is. Gd. cash. No. 1 g.m.b., 52s.; No. 3, 51s.: |. 
Dutlness is the prevailing tone at present, and we need not exp :t 
much activity or change of prices until some news arrive from 1... 
Continent of a very decisive character. It may be noted, as an 
indication that the present prices are unprofitable to makers, that 
the Shotts Iron Company have this week blown out one of their 
furnaces, and the same step is said to be in contemplation by some 
other makers. 

There is as yet no diminution of activity in the malleable iron 
trade, all the mills and forges being well employed. Burs and 
nail-rods continue in good request at from £7 10s. to £8 per ton. 
There iz, however, less demand for boiler plates, and in conse- 
quence the price has fallen this week 10s. per ton. 

Shipbuilding continues as brisk as ever on the Clyde, several 
firms having as much work on hand as will carry them over the 
winter. It is rumoured that in all likelihood two or more ironclad 
war vessels for our own Government will shortly be commenced on 
the Clyde. 

The joint meetings in Glasgow of the North of England Insti- 
tute and the Scottish Institution of Engineers terminated on Fri- 
day night. On Wednesday evening there was the usual grand 
dinner, at which most of the local dignitaries were present. Thurs- 
day was devoted to visits by members of the institutes to a 
number of mines, ironworks, and principal manufacturing esta- 
blishments in the vicinity of Glasgow, and on Friday there was a 
pleasure excursion to Loch Lomond and the west coast. The 
weather being fine the excursion was a pleasant one, and the 
large party of ladies and gentlemen who took advantage of it en- 
joyed themselves exceedingly. The excursionists got home about 
nine in the evening, and thus terminated what has been a series of 
most interesting meetings of a congress of engineers. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

STATE OF TRADE AT SHEFFIELD—PUBLIC WORKS aT HALIFAx— 
THE WAGES QUESTION: Settlement of the Thorncliffe Colliery 
dispute--DEFENCE OF THE MERSEY—STEAM SHIPBUILDING AT 
MIDDLESBROUGH : Launch of the St. Olaf—THE DERBYSHIRE 
COAL TRADE—ROTHERHAM AND SHEFFIELD: Large steel casting 
—STATE OF TRADE: South Yorkshire: The Hartlepools -Stzam 
SHIPPING GOSSIP-- CUSTOMS REVENUE OF THE NortH EAsTERN 
PORTS. 

SHEFFIELD houses complain that their trade with France and 

Prussia is suffering very seriously. This must indeed be the case. 

There is still great activity, however, among manufacturers of 

railway maderiel, tnd thie depend tor teal salle, tires, axles, and 





springs, is sufficient to keep the works fully employed for some 
time to come. Great activity is displayed at the armour a 
ordnance and gunworks. 

A ceremony of some little interest took place at Halifax on 
Monday. It was the formal opening of the new road to Southow- 
ram, and of the western half of the new North Bridge across the 
river Hebble. The Mayor of Halifax declared the new works 
open, and gave the name of Beacon Hill-road to the new high- 
way. The road has cost £12,000, and the bridge when completed 
will have cost £20,000 more. 

A long pending wages dispute at Thorncliffe Cotes has been 
settled. A meeting of the locked-out miners was held on Tues- 
day, and was addressed by Messrs. Normansell and Casey, the 
secretaries of the South Yorkshire Miners’ Association, who urged 
the men to accept the terms offered by the masters. A resolution 
to this effect was carried with only five dissentients in a meeting 
of upwards of 400 men. It was stated that the dispute had cost 
the South Yorkshire Miners’ Association upwards of £20,000, as 
it had lasted seventy-three weeks. 

The question of the defence of Liverpool has been more than 
once discussed by the Mersey Docks and Harbour Board. At the 
last meeting of that body, Mr. Laird, M.P., said he thought that 
in preference to spending money on forts, the Government would 
do well to provide a number of small monitors or floating batteries 
of light draught and carrying the heaviest guns, and which could 
go out into the channels and prevent any hostile force from coming 


| 


in, 

At Middlesbrough, yesterday week, Messrs. Backhouse and 
Dixon launched a steamer, the St. Olaf, of 2400 tons burthen. 
She is the largest vessel yet built at Middlesbrough, and isintended 
to be employed in carrying passengers between Norway and the 
United States; she will accommodate 500 passengers. ‘There are 
several other vessels on the stocks in Messrs. Backhouse and 
Dixon’s yard. 

The demand for steam coal has somewhat improved in Derby- 
shire. A fair business is being done with London, and also wit 
Nottinghamshire and Leicestershire, while a large quantity of coke 
is being sent into Northamptonshire for the use of the furnaces in 
that county. 

The North Central Wagon Company, at its meeting at Rother- 
ham, declared a dividend and bonus at the rate of 11} per cent. 
Messrs. 1’. Firth and Sons, of the Norfolk Works, Sheitiield, have 
produced a crucible steel casting weighing upwards of 15 tons. 

The South Yorkshire ironworks appear to be still well employed, 
an active demand being experienced for gas and water-pipes, 
general castings, and railway matériel. With regard to the steam 
coal trade from Hull and Grimsby, it is stated that applications 
have been made for cargoes to be sent to Dunkirkand other French 
ports. 

The coal trade at the Hartlepools is not quite so brisk as it was 
before the year, but the iron and shipbuilding trades continue to 

rosper. 
On Saturday two iron vessels were launched from the yard of 
Messrs. Leslie, Hebburn. 

It is stated that five large new steamers are being built for 
North Shields owners. The Northumberland Steam Shipping 
Company has declared a dividend at the rate of 16 per cent. per 
annum. Messrs. T. and W. Smith have lengthened the Went- 
worth steamer ; they are also lengthening the Dudley. 

The Customs revenue collected at Newcastle-upon-Tyne last 
year was £237,216, as compared with £206,574 in 1868. At Sun- 
derland the amount collected last year was £72,978, against 
£64,504 in 1868. 








PRICES CURRENT OF METALS AND OILS. 































































1870. 1869. 
Coprer—British—cakeandtile; £6. d. £ 8. a.| £8.da., £8. 4. 
per ton wecseeres ;69 0 0..71 0 Uj) 74 0 0. 0 0 0 
Best selected . wl @ 4.. 00 0/76 00.000 
O06 . . ccccee |74 0 v.. 76 0 0/79 0 0.. 80 0 OC 
Bottoms sevesseeese 7319 0.. 0 0 0/8 00.. O00 U 
Australian, per ton . 69 0 Q.. 7310 0| 76 0 v.. 7710 O 
Spanish Cake ...++6. 000. 000) 000. 000 
Chili Bars....+..seeees 63 0 0.. 64 0 0| 6810 0.. 000 
Do. refined ingot ... 69 0 0.72 0 0|71 0 0..73 0 0 
Yewitow Merat, per lb. . ; 9 0 6 09 0 7] 0 0 6 O 0% 
Irow, pig in Scotland, to 211 6 cash } 211 10} cash 
Bar, Welsh, in London, 7 6 v.. 712 6} 612 6.. 615 O 
Vales ..000-| 615 0. 000} 600. 65 90 
Staffordshire | 710 0.. 8 0 0' 75 0.. 7 7 6 
Rail, in Wales.........-ceo6] 615 0.. 7 5 0| 6 2 6. 6 5 O 
Sheets, singlein London ..| 910 0..10 5 0} 9 5 0.. 0 0 0 
Hoops, first quality ........; 810 0.. 9 5 0} 8 50.8 7 6 
Waltruds  <.dccosescceqecees| FO O. 8 6 01 FT §& Os FO O 
Swedish.... voce -| 9 5 0..10 O 0] 915 0.1.10 5 0 
Leap, Pig, Foreign, per t 1815 0.. 19 5 0/1810 0.. 000 
English, W.B. ....0.... 20 5 0.. 2015 0/20 7 6.2010 0 
Other brands .. {19 lv 0.. 20 0 0}19 0 0..19 5 O 
Sheet, milled ..ccceces 2010 0.. 21 0 0} 20 VU 0.. 20 2 6 
Shot, patent..... 22-0 9. 23 0 0} 22 5 0,.. 2210 0 
Ked or minium 1915 0.. 2910 0)20 5 0.2010 0 
White, dry ...cscoee 3) 9 0.. 0 0 0) 26 0 0.. 28 0 0 
ground in Oil wesc v0 0 0.. 0 0 0) 2 0 0..29 0 0 
Litharge, W.B. ... se. 000... 0 0 6/24 00. 000 
QUICKSILVER, per bot. ... 717 0.. 0 0 6) 617 0.. 618 O 
SPELTER, Silesian, per ton 15 0..19 5 0} 2012 6.. 2015 0 
English V & 8 .... 0.0 910 0..1915 0':2015 0.. 0 Ov 
Zinc, ditto sheet.csccocee 24 00.. 0 0 0/2 0 0. 000 
STEEL, Swedish faggot... 00 0. 00 0) 0 00.. 000 
SAiova-ostcoue eeeces 15 0 0.. 0 00/1 00.000 
Try, Banca, per cwt. ... 610 0.. 611 0} 615 0.. 000 
Strajts, fime—cash ...., 6 8 0.. 6 9 0| 610 0. 6 10 
For arrival ..secese. 68 6... 000) 65 0. 69 g 
English blocks 670. 69 0} 620.009 
Bars voeccces 6 8 0... 610 0} 640. 009 
Refined, in blocks........| 610 0.. 610 0} 611 0. 000 
TINPLATES, per bx of 225 sheets 
IC COKC ..cccccocesscoccscee| 1 3 Ow. 15 0} 120.21 466 
1X ditto...... .* ej} 2 9 0.. 112 OF 1 8 O.. 110 6 
IC charcoal .. a -| 18 6. 110 0} 180. 11 og 
IX ditto... ccccccccceces -| 114 6. 116 0} 114 0.. 117 g 
Coa.s, best, per ton «+... -| 017 3.. 019 0} O18 6. 0 0 g 
Other sorts ......ee006 -| 016 ¥.. 017 8] C14 9. 017 ¢ 
O1ts, per tun, Seal, pale , «| 37 0 0.2 0 0 0/40 0 0.40 0 y 
Brown .... «| 34 0 U.. 35 0 0) 33 0 0... 34 0 g 
Bperm, body .ee-.ese.seeee| 84 0 0.. 0 0 0/90 0 0.1.92 0 gy 
Whale, South Sea, pale,.....| 37 0 0.. 0 0 0/3915 0. 0 0 9 
Yellow .ecccccsessccscese| 3610 0.. 0 0 0) 38 6 0. 0 0 g 
35 0 0.. 0 0 0) 34 0 0..35 Oy 
0 0.. 33 0 0| 32 0 0.. 0 0 g 
0 0.. ¥ 0 0| 56 0 0..50 7 g 
0 0. 0 0 0/55 0 0 56 0 g 
0 0.. 3910 0/4115 0..42 0 g 
0 0.. 0 0 0/8115 0. 0 0 9 
00. 0 0 ¢) 4110 0. 0.0 g 
0 0.. 0 0 0/40 0 0. 0 0 g 
0 0.. 0 0 0) 43 0 0.. 4310 g 
vu 0. 0 0 0/40 0 0. 0 0 g 
0 0..72 0 0) 70 0 0..72 0 g 
TalloW «-seceresececsseeceeee| 30 0 Oe 0 0 0/35 0 0. 0 O g 
PRICES CURRENT OF TIMBER. 
1870. , 1869, 1870. 1869. 
Per load £5 £%)| £8 £ « | Per lond— 442428052526 
Teak ...sseeeeeeeee13 0 1310/10 1014 10 | Yel. pine, per ro 
Quebec, red pine .. 315 415) 315 41) ja, Ist quality 161018 0 18101910 
ellow pine .. 4 415,3 5 410 Qnddo. .. 13 01210 18 O1lslv 
Seateenerenis $8 $as| bab §$/ACRumeda cit Up 8 @ 1218.8 
¥ oe » a 
pentten 88 +315 56 0) 45 417 | Fintaad a 70858 0 606.30 
5 5) 4 5 510) Memel..... 708 eR OCQHOEe 
00/0008 80 915 
0610) 465665 w 71 810 
0 410! 210 4 0/| Geile, yellow 9 010 
0 4 0] 810 8 10 | Soderhamn.. 81010 o 
4 %/] 215 217 | Christians, per 
Sw secsceeeee 310 3 0/1 3 0 2 10|| 1208. by 8 b 10 10 12 10 
Masts, Queb. rd. pine 315 5 5/ 4 0 6 UY) in. gellow 
yL pine 315 5 5| 410 6 || Dock plank, int oo° 
rdpined0 0 0 0] 0 0 O 0) per 40% 0 
Lathwood, Dantz fm.315 510| 5 0 6 © | Staves. per ° 
St Peter’s5 10 610) 7 © 8 0 | Quebecpipe ......70 0 0 0|70 000 
ee eee ie Se puncheon.. 18 020 0) 181019 0 
Sedohawhtapruce 121014 0149 PAs Ol] Pipe sree... 1270 0 1800/1000 cade’ 
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THE RIFLE OF THE BAVARIAN 








Tue above engraving represents the breech-loading rifle | hinged on the left side. The striker passes through the | 
with which the Bavarian troops at present engaged in the | breech block similarly to that of the Snider, and the nose | 
war are armed. The rifle is on the Werder system, and | of the hammer engages with a kind of claw, which effectually | 
the engraving has been prepared from an actual weapon. | prevents the breech block being blown open. The under 
It will readily be seen that the breech is closed by a block | surface of the breech block is also grooved to provide for a 





TROOPS. 





chance escape of gas. The extractor, which has but small 
play, is operated by the sudden blow of the breech block 
on a projecting knob on the left side near the hinge. The 
bore is ‘450in., like the Martini-Henry, with six wide 
flat grooves. 








hopper into which the cartridges are placed, and by which 
Inj mer dwell — the barrel is fed. We have again the American, or Gat- 
T is unnecessary for us to dwell upon the origin of the | ling type, in which several revolving barrels are fed by a 
mitrailleur. It is simply one of that numerous family of | constantly supplying apparatus. Lastly, we have th» 
deadly engines which man’s desire to destroy man has | Belgian pattern, similar to that now under trial at Shoe- 
given birth to. The invention, indeed, cannot be said to be | buryness. 
new, as multiple-guns have been proposed and constructed The Christophe-Montigny mitrailleur was introduced 
for many years ; practically, however, it slumbered until | into this country by Major George Fosbery, V.C., of the 
the French Emperor hit upon the idea of adopting a | Bengal Staff Corps, by whom it was considerably improved. 
mysterious weapon, concerning which little was known, | The details of the machine are as follows:—Number of 


THE MITRAILLEUR. 











barrels, 37 ; calibre, 0°534in. ; rifling, Metford’s ; grooves, 
five; depth 0°01 lin. ; width 0°224in.; twist, one turn in 24in. ; 
nature of projectile, Metford’s hardened expanding; weight 
of projectile, 600 ins ; cartridge, central-fire Fusndt ; 
¢ , 115 grains of rifle F.G. ; weight of arm, 400 Ib. This 
gun. has been temporarily mounted on an old 6-pounder 
gun iage fitted with special axletree boxes to suit the 
ammunition. The limber boxes are similarly fitted. The 
gun is formed of thirty-seven sieel barrels, planed exteriorly 
to an hexagonal form, fitted and soldered together and to 
the wrought iron tube which surrounds them. This forms 


and which he fondly ho; 
failed to give a material effect to his arms. Sadowa had 
been lost and won—the Emperor had marked the tremen- 
dous effect produced by the needle gun, and he may have 
looked forward to a like triumphwith the new engine. Like 
‘the needle gun, it was an engine for multiplying deaths. 
It was designed to discharge a vast smear of rifle 
bullets with great rapidity and accuracy. For this purpose 
‘machinery was brought into play ; a number of rifles were 
bound together, and fitted with a common breech action, so 
that they could be loaded and discharged simultaneously. 


would give a moral, even if it 


The genus mitrailleur has several species. We have the 
one-barrelled many-chambered weapon, fitted with a 





the barrel of the weapon. To this tube or barrel is screwed 
a breech attachment, and the two together, with the mov- 





able breech block and its lever, form the gun. In outward 
appearance the gun looks like a solid steel block about 4ft. 
long, pierced with thirty-seven holes, The breech block, 

‘ntaining the arrangement for igniting a central-fire cart- 

dge in each barrel, slides backwards and forwards on two 
vertical broad plates in rear of the breech of the gun. It 
is moved to and fro to open and close the breech by a lever, 
and when in firing position it closes the whole of the 
barrels in rear. The long arm of the breech block lever 
forms the handle by which it is worked, and the short arm 
is linked to the block. When the handle is raised the block 
is drawn back by the link ; when the handle is depressed 
the breech-block is forced against the rear ends of the 
barrels and the lock springs cocked. 

The interior arrangements of the breech block comprise 
thirty-seven lock springs, each something similar to that of 
the Snider rifle, thirty-seven pistons or plungers, and 
thirty-seven small steel strikers, all corresponding to the 
thirty-seven barrels in the gun. The ends of the strikers 
can protrude from small holes in the face of the breech 
block. 

The cartridge holder consists of the steel plate below 
in which are bored holes corresponding in position 
with the strikers and barrels in the gun, and formed so as 


| to fit accurately the heads of the cartridge ; it is about 


half an inch in thickness, and the holes, as shown in the 
engraving, are recessed so as to receive the heads of the 
ceutral fire cartridges. The cartridges are carried in boxes 
corresponding in size to the cartridge holder, and when it 
is required to fill the latter it is simply placed over the 
mouth of a box and the latter whee. f the cartridges 
then drop into their corresponding holes, and, when the 
holder is held up by the handle, stand out at right angles. 
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To load the gun the lever is raised, thus drawing 
back the nell og block and uncocking all the springs. 
A plate filled with cartridges is then dropped into a 
groove on the face of the breech block. The lever 
is then depressed, the breech block moves forward, 
the cartridges enter the corresponding barrels, the 
plate comes in contact with the b the block is 
“ home,” and by a final movement all the ny soe simul- 
taneously compressed. The weapon is now charged with 
thirty-seven cartridges, and placed on full cock. The firing 
handle is on the right of the gun ; as it is raised the springs 
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wos 
one by one are released, the plungers fly forward, come in 
contact with the strikers, and so fire the central-fire cart- 
ridges. 

‘Lhe rapidity of fire depends upon the movement of the 
firing handle. The thirty-seven cartridges may be fired as 
independent shots, or the firing can be arrested at any 
point. On the other hand, the whole thirty-seven may be 
tired in a volley by a rapid upward movement of the 
haudle. It is stated by Major Fosbery that ten discharges 
per minute may be easily maintained from the gun when 
worked by two men. It is evident, however, from the 
recent practice at Shoeburyness that this is an over-esti- 
mate, and assumes that no hitch of any kind will occur 
throughout the practice, The preceding engraving 
shows the Montigny mitrailleur mounted on _ the 
6-pounder gun carriage. ‘The thirty-seven barrels are shown 
at the muzzle of the arm. 

Iu the rear the gunner grasps with his left hand the long 
arm of the breech block lever, which is withdrawn pre- 
paratory to loading. In his right hand he carries a cart- 
ridge holder. he firing handle may be seen on the right 
of the gun, and the sights by which the arm is laid, on the 


upper left of the breech block direetly under the gunner’s 
left hand, 

fhe principal advantages claimed for the mitrailleur 
may be enumerated as follows:—(1) It is comparatively 
light, aud could be rapidly moved about, carrying a large 
quantity of ammunition, by two horses, whereasthe smallest 


field gun requires six or eight horses, (2) Its effect does 
not depend upon the accurate adjustment of a fuze, as is 
the case with shrapnel shell, and it hits much harder than 
case shot at any range over 300 yards. (3) It will shoot 
with gieat accuracy and score a large percentage of effec- 
tive hits at ranges up to 1000 and 1200 vende (4) Its 
recoil is inappreciable ; it could, therefore, be used in many 
positions in which it would be difficult, if not impossible, 
to use a field gun. (5) Its barrels are so strong, and its 
recoil so slight, that it may use very heavy charges of 
powder, and thus secure a far flatter trajectory than any 
infantry arm. (6) It ean be worked by a comparatively 
small number of men, and from the size of its equipment 
will not afford so large a mark to an enemy’s fire as a field 
gun. (7) Its lightness and handivess would render it a 
valuable adjunct to light cavalry, who would thus be able 
to deliver, if necessary, a formidable infantry fire. 

On the other hand, the objections urged against it are :— 
(1) lt is decidedly inferior, both in moral and material 
effect, toa tield gun, at any ordinary range. (2) At in- 
ferior ranges its etfeet would probably be exceeded by a small 
nuiberofiufantry skirmishers whocould geteach undercover 
of some sort. (3) Its fire is only of value against troops in 


the open; against intrenchments, woods, houses, or cover of 
any description it would be comparatively of little value. 
(4) A machine cannot be too simple for war, and the com- 
plicated mechanism of springs, &c., in a mitrailleur might 
get out of order at a critical moment in a campaign. (5) 


[ts superiority (?) to the field gun seems to be confined to 
ranges between 400 and 800 yards; and it is doubtful 
Whether a special weapon is necessary on this account, 
ally, in the field, although fur special services, such as 
the defence of mountain defiles, &c, it might be very 





The trial of the mitrailleur in this country has been 
going on from time to time for the last year, but, owing to 
dciects in the arms and ammunition, and the desire of the 


respective inventors to improve upon the existing weapons, 
hitherto little has been done; even now the Gatling battery, 


with which the Montigny mitrailleur was to have been 
upared, hes not arrived from America, whither it had 

sent for repairs after the first preliminary trials. 
We trust, however, that this vexed question will shortly 
be settled one way or other, and we hail with satisfaction the 
2) polutment of a committee of well-known officers to carry 
ont the trial, This committee is composed as follows :— 
President : Colonel E. Wray, C.B., R.A. Members : 
Ht.-Colonel G, Shaw, R.A.; Captain Hon. F. Foley, R.N.; 
Licut.-Colonel H. C. Fletcher, Scots Fusilier Guards ; 
Captain W. H. Noble, R.A.; secretary, Lieut-Colonel H. 
Heyman, R.A. The Montigny mitrailleur was first tred 
at shoeburyness on the 11th and 12th inst., and the ex- 
periments are again in progress this week. On the first 
occasion the trial consisted in firing against a line of thirty 
Hit. targets, upon which the outlines of ninety cavalry and 
150 infantry were painted, The mitrailleur was opposed 
by two field guns, namely, the 12-pounder breech-loading 
wrought iron rifled service gun firing shrapnel shell, seg- 
ment shell, andcaseshot of 12 Ib., with charges of 14 ]b.; and 
the 9-pounder muzzle-loading bronze rifled gun adapted by 
the Indian Government, firing shrapnel shell and case shot 
of 9 lb., with charges of 13 Ib. The ranges were from 300 
to 500 yards, and the competing weapons fired thus at 
known distances both against time and deliberately. The 
effect was estimated as follows :—The arm was to fire as 
rapidly as possible for two minutes. 

The hits in the line of targets were then to be noted, 
counting total hits,as well as number of cavalry and infantry 
placed hors de combat, If the same cavalry or infantry 
man was strack twice in the same series it was to count for 
two hits, as the rear rank man was supposed to receive the 
second shot. 

The first series thus consisted in the attacking force 
represented by the gun or mitrailleur taking up a series of 
positions in frout of the target and firing in succession 
against time at each distance. The second series consisted 
of five rounds fired deliberately from each piece with ample 
time for laying, &e. Thus the failures due to premature or 
bad fuzes, the defects in the mitrailleur ammunition, or 
other unforeseen causes, were eliminated. 

The f Howing table proves that at ranges up to 800 
yarc’s the Montigny mitrailleur can hold its own against 
tield guns; it is evident, however, that its effects fall off as 
the range ineveases, and it remains to be seen what it will 
do at distanees of 1000, 1200, and 1500 yards, We think 
the present weapon capable of much improvement. The 
ammunition is by no means perfect, the cartridges are 
liable to jam after firing, and are thus difficult to extract. 
This mizht be remedied by constructing the cartridge case 


« 
1 
i 





entirely of metal, either in the solid form, similar to the 
Westley-Richards, or in the Boxer form of brass or tin coiled. 
The present cartridges are covered with paper on the out- 
side, and to this we attribute the difficulty of extraction. 
We are singularly unfortunate in not being able to obtain 
trustworthy evidence of the effect of the mitrailleur in the 
war now raging in France. It is impossible to accept the 
statements which occasionally appear in the newspapers, 
evidently written by men inexperienced in these matters. 
At one time weare told that the French mitrailleur did 
fearful exectition at the distance of a mile, at another that 
it is far surpassed by the Prussian artillery. One thing 
appears clear—the Prussians have tried the fire of mi- 
trailieurs in comparison with that of artillery and infantry 
and condemned it. The mitrailleur is conspicuous by its 
absence in the Prussian armies, still its absence does not 
appear to have checked the tide of victory. A distinguished 
Prussian officer, while speaking of the merits of the new 
machine, is reported to have said, “It may consist of 
thirty-seven barrels, but I should like to see the thirty- 
seven bayonets.” At the conclusion of this week’s experi- 
ments we hope to review the whole. : 











| a Hors de 
= | # combat. | 
g = 3 | 
Arm. FS icin at Remarks. 
a\3i2/2).8 
leé = | > = | | 
i- iS S| 
Mitrailleur | 800) 6 110| 33 45 vo fiting ; eight cartridges failed. 
Ditto ..|,, | 5 154) 59 | 49 File firing; three cartridges failed, 
9-p. M.-L.. | ,, | 5 118 24 | 27 | Shrapnel with time fuze. 
Ditto «¢ | 55 | §& | 115} 45 | 51 | Ditto. 
12-p. B.-L. | ,, | 5| 15! Ditto (wrong fuze used). 
tto =» | | 6 | Segment with concussion fuze. 
Mitrailleur | 600) 6 File firing; sixteen cartridges failed. 
9-p. M.-L. wl % | Shrapnel shell, time fuzes. 
iss. BL... | »» 7 E Ditto. 
Mitrailleur 300) 5 39 | File firing. 
9-p. M.-L. . “tae Case shot. 


12-p.B.L.. | ,, | 9 
Mitrailleur 400) 6 
12-p.B.-L. |, | 9 
op. M.-L.. | ,, | 11 
Ditto me » 7 | 144) 
De.iperate FirinG Five Rounps Eacr. 
{ | Ti as i Osec » Jiberatelv 
Mitrailleur |400! 5 larz 83 | 74 { "ae . fired deliberately 
9-p. M.-L... | »5 110 52 59] Case shot; time, 1 min. 14sec. 
12-p. B.-L. | ., 118| 47 | 58 
Mitrailleur | 300 
9-p. M.-J... | 55 
1g-p. B.-L. | +» 
Mitrailleur | 600 
Mitrailleur | 800 


| File firing. 
Case shot. 
Ditto. 
4 | 66 | Shrapnel, time fuzes. 
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) |172, 92 | 83 | Time, 2 min. 55sec. 
5 |162) 58 | 64 Time, 1 min 
5,138} 58 59 | Time, 1 min. ¢ 
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Time, 1 min. ! 
5 |1lu6| 40 | 45 | Time, 1 min. 45s 
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ON THERMODYNAMICS. 

Tue following letter has been addressed by Professor 
Rankine to the Editors of the “ Philosophical Magazine 
and Journal ” :— 

GENTLEMEN,—If I rightly understand the paper of the Rev. J. 
M. Heath, published in the ‘‘ Philosophical Magazine” for July, 1870, 
p. 51, he lays down a principle which may be virtually expressed 
by saying that the work done by a force in overcoming attractions 
or repulsions cannot take effect in producing heat—that is, in 
accelerating molecular motions. That principle is perfectly cor- 
rect, and is an obvious consequence of the laws of motion ; and 
every one who knows those laws must agree with Mr. Heath when 
he states it. But from the remarks with which his statement is 
accompanied he seems not to be aware that this very principle has 
been most carefully kept in view by every author of original re- 
searches in thermodynamics, and by every writer on the subject 
who has understood those researches. In fact, the problem which 
is solved by the general equation of thermodynamics may be stated 
as follows :—A certain quantity of work being done by the action 
of external forces on a body in a certain way, to distinguish that 
quantity of work into two parts, one of which is expended in over- 
coming molecular attractions and repulsions, and the other in 
accelerating molecular motions. 

A system of particles contained within a vessel and in a state of 
rest, being kept in equilibrio by their mutual attractions and _re- 
pulsions, exerts a pressure or a tension against the internal surface 
of that vessel according as repulsions or attractions predominate ; 
and work done in altering the capacity or the figure of the vessel 
does not produce heat, but only stored-up energy, like that pos- 
sessed by a bent . 

A system of particles confined within a véssel, and not sensib’ 
attracting or repelling each other; but in 4 state of motion, exé 
outward pressure oe the intérnal surfa¢éof that vessel through 
the reactions of the particles that tetid to escape, but are pre- 
vented by the vessel from doing so ; atid work done im diminish- 
ing the capacity of this vessel wholly fakes effect in acceleratin 
the motions of the confined particles—that is, in fhe language 
thermodynamics, producing heat. 

The condition of actual bodies is com | of those two ; and 
it is by means of an equation deduced from what has béen called 
the ‘Second Law” of thermodynathics that the fores exerted 
a substance against the internal surface of a vessel containing it 
(in other words, the elasti¢ force of the substaticé) i¢ distinguished 


into two components, due respectively to moleculat 8 
and repulsions, and to the reactions of moving és (of the 
nature of centrifugal force), It is the latter domponent of the 


force only that is taken into account in caleulating how much 
heat is produced by a given alteration of thé dimensions or figure 
of the containing vessel. 

It has been proved by experittient thaf very nearly the Whole of 
the work done in comp: a gas takes effect in producifg heat ; 
and hence it has been concluded that the elasticity of gases is 
almost wholly due to the motion of their particles, the ¢omponent 
due to attractions and repulsions being small in comparison. 

The detailed exposition of the aye to which f have briefly 
referred, and the comparison of their results with those of experi- 
ment, have been made so often, by sO many authors; and in so 
many ways, that it would be a waste of titfie and space for me to 
explain them further here ; and I shalt : in conclusion, 
merely refer to Professor Tait’s work on hamics as the 
best source of information regarding the history and presetit cofi- 
dition of that science ; for he gives a summary, in very moderate 
compass, of the different methods of demonstration followed by 
the various original authors. In most of the writings on 
the subject the second law of thermodynamics, together with its 
proofs and consequences, is omitted, as requiring too much mental 
exertion for its comprehension.—Iam, gentlemen, your most obe- 
dient servant, W. J. Macquorn RANKINE. 

Glasgow, July 5th, 1870. 








THE Saarpruck CoLuieRrtEs.—The Saarbriick collieries, which 
belong to the Prussian Government, were recently flooded to pre- 
vent their becoming profitable to the French. It would, it is 
understood, take five months to clear the workings of water. 
Meanwhile, the French demand for coal in Belgium is greatly in- 
creasing, and is likely to expand still farther now that Prussian 
supplies are lost to French industrials. 


THE LATE FRENCH EXPERIMENTAL 
SQUADRON 


THe Revue des deux Mondes of the 15th of August, in an 
article by M. Louis Reybaud, of the Jnstitut, gives some particu- 
lars respecting the French experimental squadron exercised in 
the Mediterranean in 1868-70, under the orders of Vice-Admiral 
Jurien de la Graviere, which throw a good deal of light upon the 
present condition of the Imperial Navy, and lead us to infer 
that it is far less satisfactory than it has generally been repre- 
sented. 

The experimental squadron was composed of the Magenta, 
ironclad ship of the line, and the ironclad frigates Provence, 
Heroine, Couronne, Revanche, and Valeureuse. Admiral de la 
Graviere hoisted his flag on board the ironclad Solferino, on 20th 
April, 1868, subsequently shifting it to the Magenta, and struck 
it again on Ist February, 1870. The six last-named vessels re- 
mained in commission the whole time, but the crews were 
relieved annually. 

Between 22nd April, 1868, and 5th November, 1869, these six 
vessels had made 3800 miles under canvas, and 6200 under 
steam. The consumption of coal for the same period was 13,336 
tons, giving an average of 1°330 tons per mile, or 4460 tons per 
nominal horse-power, from which must be deducted 4000 tons 
expended in the production of fresh water for the use of the 
squadron. 

The total number of officers and men exercised during the 
same period was 160 officers, 100 aspirants, and 7400 seamen. 

M. Reybaud observes that it is generally admitted that the 

formation in “line of battle ahead,” is best adapted for broadside 
action ; the “line of battle abreast” for ramming, and that, 
in the opinion of Admiral de la Graviere, the latter is most suited 
to the exigencies of moderti warfare. Further, he states that 
the experience acquired in the course of the cruise led the 
admiral to believe that the pérject development of the fighting 
powers of ironclad vessels is dependent upon their machinery, 
and that any attempt to combine good sailing properties there- 
with would tend io derogate from their capabilities for war 
purposes. Ironclads should carry so much sail only as would 
enable them to make the nearest friendly port in the event of 
their machinery becoming hopelessly disabled. As > the 
tactics of the combat, the Admiral; as we have said; prefers 
attacking with the stem, each ship fo select her own antagonist, 
and periect freedom of action to be left to the commanders of 
| individual vessels when once the enemy’s liné is broken. 
The ironclads composing the experimental squadron were, M. 
| Reybaud states, precisely similar in ap mee and equipment, 
save that the Magenta was of larger size than the five others. To 
have seen one was to have seen all: There is considerable con- 
fusion in his accounts of their armaments ; but, accepting the 
lowest estimate, it would seem that (in addition to some lighter 
guns fore and aft) they carried upon their broadsides, the 
Magenta ten, and each of the frigates five 20-ton guns of 20-cent. 
calibre. These pieces, says M. Reybaud, are good at ranges of 
800 metres against the iron plates most in use in foreign navies. 
Against plating of 20 cent. they are unserviceable, but this gauge 
has not yet been generally adopted. Against plates of 12 cent. 
and 15 cent. they answer well. 

In respect of gersonnel the present system of enrolment 
furnishes an excellent but very small nucleus of regularly 
trained men-of-war’s-¢men. He adverts also to difficulties in 
respect of the supply of engineers and mechanics. There is no 
compulsory service in this branch of the navy. It is admitted 
that a squadron cannot be properly equipped without demands 
on the engineer schools. But, he adds, it is not sufficient to open 
the service to the pupils of these institutions; it is necessary 
that inducements should be held out to them to avail themselves 
of such openings, either by exceptionally high rates of pay, or 
by the offer of a superior status in the service. The latter plan 
he thinks the most advisable. In any case it is absolutely 
necessary that immediate steps should be taken to secure the 
efliciency of this department. 

During the cruises of the squadron considerable attention was 
| paid to the exercise of the crews on shore, and the organisation 
1 of campagnies de debarquement, against which, we are told, a 
} prejudice existed on the ground that although useful enough 
| when supported by regular troops of the line or marine infantry, 
French sailors had hitherto proved themselves unable to act 
| independently on shore. 
| The seamen of the squadron were formed into two battalions 

of riflemen, each commanded by a lieutenant de vaisseau, and com- 
posed of six platoons of sixteen files each, besides three sections 
of field artillery, each having two field-howitzers of 4 centim. 
Each vessel contributed eighty men, including supernumeraries 
and the twenty-five men required for the crews of the field- 
pieces. 

Subsequently, a battalion of sapeurs-abordeurs was added con- 
sisting of six platoons of sixteen files each. These men were 
armed with cutlasses and revolvers in place of rifles; and scaling- 
ladders, sand bags, guntackles, and entrenching tools were 
supplied to them when needed. Lastly a reserve battalion of 
riflemen was added. The whole force amounted to 1200 men, 
under the command of a superior officer, aided by two capitaines 
de vaisseau a8 commanddants én second, one for the riflemen and 
one for the field artillery. Thus organised they were exercised 
With thé troops of the line, in the neighbourhood of Toulon and 
on the coasts of Algeria with satisfactory results. 

Adverting to the ations carried on near Oran, in July, 
1869, in preséneé Of Marshal MacMahon, M. Reybaud observes 
that a éloser union bétween the army and navy had long been 
an acknoWledged need of the French services, but, as in the case 
of many othér wants, no sérious attempt had previously been 
made to meet it practically and effectually. 











_ WELSH TRADE.—Extensions are still being made in various works; 

the staple trades of the South Wales district must be regarded as 
being in a flourishing condition. Important alterations are being 
made at the Race Works, Pontypool, and business will in future 
be carriéd on on a more extensive scale. A new blast furnace is 
already so far constructed as to be almost ready for use, and in 
addition two furnaces, one to be hot blast, are about to be erected. 
There are preparations also being made for the restarting of the 
Lower Mill, with the various extensions and restarting of works 
that had been long idle, which have been before noticed. It may 
reasonably be expected that in three or four months the prosperity 
of this part of the district will have been fully revivec. 

THe Iron AND STEEL InstiTUTE.—The next meeting of this 
Institute will be held at Merthyr Tydvil, commencing September 
6th, under the presidency of the Duke of Devonshire. Papers will 
be read and discussed on the mornitigs of Tuesday and Wednesday. 
The extensive iron works at Dowlais, Aberdare, Urtext, Swan- 
sea, Ebbw Vale, &c., will be visited in the afternoons of Tuesday 
and Wednesday, and also on Thursday and Friday, The local 
ironmasters are making extensive arrangéments for the hospitable 
reception of the Institute, and a se ho yer meeting is ex- 
pected, about 150 members ha’ y signified their inten- 
tion of being present, A considerable number of new members 





will be elected at this meeting. 
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RAILWAY MATTERS. 

THE Pullman Palace cars have been withdrawn from the Aimeri- 
can railroads, the habits of the travelling public not permitting 
their continued use. 

Two of the Great Eastern ticket-clerks, with two accomplices, 
are in prison on remand, charged with obtaining the company’s 
tickets by fraud and trafficking ia them. 

EXPERIENCE gained during the last three years with steel rails 


_at Maryport has induced the directors of the Maryport and Carlisle 


Railway to relay the main line through the whole of the stations 
with steel as the present rails wear out. 


AN agreement liad been entered into with the Notth-Western 
Company for takiiig over the Caernarvonshire line; and should 
this agreement be approved the company will continue in exist- 
ence only for the purpose of winding-up its affairs. 

Mr. ey CUARKE retires from the management of the 
Great Northern Railway, after occupying his position for twenty 
years. He will be succeeded by Mr, Henry Oakley, till recently 
the secretaty of the company, and Mr. Alexander Forbes will be 
the future seefetary. 

Ar the half-yearly meeting of the London and North: Westerti 
Railway Company on Saturday the report was ad , and a 
dividend at the tate of 6 per cett. per annutii Was deélared, 
Resolutions were passed sanctioning certaih works, aid agfeciig 
to an addition of £686,760 to the capital of the éumpariy for those 
purposes. 

THE difeétors of the London and North-Western Railway 
Company propose to erect an additional boiler-shop atid smithy at 
Crewe, at ah estimated cost of £27,485. They also contemplate the 
erection of a loévitiotive shed at Blackburn, at ati estimated cost of 
£8000, and of warehouses at Liverpool and Birkenhead at an es- 
timated cost of £96,000. 

AN underground fotite through Baltimore is now the subject of 
discussion among the foats cetitreing in that city. The entire 
sum required to be raised is estiinated at 4,583,000 dols., represetited 
by bonds, and 600,000 dels. by stock, and the important point for 
consideration is the propottion of aid that should be extended by 
each of the seven compitiies interested ahd the city of Baltimore. 

THE down mail train from Dublit to Enniskillen on Thtirsday 
took fire near Drogheda, 4 quantity of fireworks, belonging to Mr. 
Lawrence, of Dublin, haviug exploded in thé liggage eompartment 
of a through composite carriage. A latge quantity of passengers’ 
luggage was injured. The engine was stopped, and the flames 
were extinguished by water from the engine. Mr. Lawretice’s 
assistant was arrested for carrying explosive matter in the train. 

THE construction of the Wood Green and Enfield line is far 
advanced, and arrangements are in progress for the purchase of 
land on the Barnet and Finchley line. It was on this account and 
for the Sleaford line that the Great Northern directors have to 
ask for additional capital to make these two lines, which they are 
compelled to construct. They have obtained an Act of Parlia- 
ment to sanction the abandonment of the Watford line, and 
thereby have saved capital to the amount of £100,000. The cost 
of the repairs to the roof of one side of the station at King’s Cross, 
which are nearly completed, is £7000, and has been charged to 
revenue. 


AN agreement has at length been finally concluded and sealed 


with the Metropolitan Railway Company to enable the London, 
Chatham, and Dover Company to run trains to Moorgate-street. 


The requisite junction railway and the station works are to be 


provided by the Metropolitan Company, who estimate the cost | 


thereof at £40,000; and this company undertake to run at least 
eighty trains per day to and from Moorgate-street, paying the 


Metropolitan Company for the use of their railway a mileage pro- | 


portion of such fares as may be fixed by the Chatham Company, 
and for the use of the station at Moorgate-street a rental based 
upon the traffic actually carried. ‘The company is to be at liberty 
to terminate the agreement at or after ten years on'paying £30,000 
to the Metropolitan Company. 

THE chairman of the Taff Vale Company, in moving the report 
on Tuesday, said that the Llantrissant Extension which they were 
making went to the westward into a field of 1000 acres of steam 
coal. Referring to a charge for bridges on the Rhondda branch, 
he said that the Rhondda Valley was supposed to contain only 
bituminous coal, and that in large quantities. At that time bitu- 
minous coal was extensively used for conversion into coke, and, 
therefore, they thought that so long as locomotives travelled upon 
railways they would secure a large traffic upon that branch, and 
that they were justified in making the line. The time, however, 
had arrived wher coke was no longer used, but happily for them 
it had been discovered that the Rhondda Valley contained not 
only bituminous coal, but almost inexhaustible veins of steam 
coal, Collieries had been opened which were most successful, 
others were opening, and the traffic on the braneh had increased 
to such an extent that they were now doubling the line. The 
bridges were of wood, and had become defective. They were now 
substituting iron bridges, and hence the sum of £3500 charged in 
the accounts, They had added £1000 to the depreciation fund, 
which was in a very wholesome condition. They had also made 
provision for steel rails in substitution for the iron rails, and for 
the construction of other engines, and he thought that what the 
directors had been enabled to do, after paying a dividend of 10 
per cent., showed that they must have acted prudently, and that 
the undertaking continued in a satisfactory and healthy condition. 

THE new railway from Dingwall to Skye was opened on Friday. 
It is fifty-three miles in length, and has been constructed at less 
than £5000 a mile. Like all the Highland railways, it is a single 
line, and though passing through 4 wild and mountainous district, 
is without a tunnel, and the bridges are few and very safe. By 
the completion of this line and its connection with the Highland 
Railway at Dingwall there is direct railway communication with 
the Hebrides, the principal island of which is now within twenty- 
four hours’ ride of London, The line also connects Cromarty Frith 
on the east with the Minch at Lo¢heatron, and thus brings the 
German and Western Oceans within two hours of each other. 
There are few villages on the line or near to it, but the through 
traffic must be extensive, and the benefit to coal proprietors and 
sheep farmers very great. To the tourist this line opens up a 
country of remarkable interest and beauty. Sturting from Ding- 
wall, about twenty miles north of Inverness, it curves along the 
valley of Strathpeller, where there are well-known mineral wells, 
and then pierees the rugged side of the Raven’s Rock, the over- 
hanging cliffs of which are seen to great advantage, and then gra- 
dually rises by a rather steep incline until the summit is reached, 
about 460ft. above the level of the sea. Twenty thousand cubic 
feet of rock had to be excavated in a distance of four miles to get 
along this difficult part of the undertaking. The line now leaves 
the county of Cromarty and passes into the county of Ross ; then 
it begins to decline until it reaches the Blackwater, and passes on 
by easy curves on a level until it reaches Strathconnan, where it 
rises again by gradients of 1 in 50 tol in 200, swéeping along the 
banks of the Corran and the margin of Loch Cullin. The scenery 
for miles along the valleys and gullies is now very picturesque. 
Being in the midst of extensive shooting quarters, various shoot- 
ing boxes are to he seen at different points, and every piece of 
arable land is under cultivation, while thousands of sheep are seen 
on the mountain sides. The Lochearron end of the line is greatly 
diveysified, and nothing can be finer than the run along the south 
bank of that lake to Strom Ferry, which is the terminus. Steamers 
belonging to the company are here ready to convey goods and pas- 
sengers to Portree, the principal town in Skye, while any who 
may be disposed to aneth a voyage about as long as froni Dover to 
Calais may take the coach to Kyleakin and cross in the f boat. 
Either way this fine island is within easy distance. The line is 
wee the plant of bag vay Seat, came the manage- 
ment of its secretary, . Dougall and all the proprietors of the 
district are tharohcbders. " 


NOTES AND MEMORANDA. 


Ir two metallic conductors be placed with their points exactly 








and positive elec ty be passed through one and negative elec- 
tricity through the other, the plate begins to rotate. 





THE engineering works of Messrs. Siemens and Halske, and the 
ironfoundry of borsig, are now almost exclusively occupied with 
the manufactory of torpedoes. It is said that great improvements 
have beeti thade in these war engines; the point chiefly kept in 
Viéw being to make them movable from the shore by means of an 
electro-magnetical rotary apparatus. 

Mr. U. B. VivAt, of Philadelphia, proposes to provide the street 
éafs With strong skirts of nets, supported on frames to extend 
froin the flooritig down to or near the ground. The object of the 
improvement is to save persons who fall from being run over by 
the car. The frame whii¢h supports the net is to be elastic, verti- 
Gally, so as to yield When atiy portion touches the ground. 

Acconpixe to Béttger, copper and brass can be easily coated 
With zific by immersing them in 4 boiling bath of salammoniac 
éentaiting zinc foil or powder. The deposit of zinc made in this 

ay is brilliant, and adhetes firmly to the copper and brass. 
Whether ifon could be coited or galvanised in the same way is 
not stated by the author, though the use of salammoniac in the 
ordinary prucess is well tifidefstood. 

SOLUTION of tanviti has been used in the treatment of cotton 
fabries, as hides ate in the inanufactiire of leather, and, according 
to Cosmos, the cotton theteby atquites greater strength, and better 
fésists moisture and disintegrating effects, No attempt is made 
to explaiti the chémical reaction which produces this important 
thatige, but it is believed that the change eannot be great, since it 
has escaped the notice of practical tanuers. 

IN h¥ drogen gas the diamond ¢an be heated neatly to the point 
Of fiision of platinum without undergoing any change ; it father 
itiéfeases thati diminishes in lustre. In carbonic acid it loses 
slightly in polish and weiglit, and the resulting gas contains car- 

nic oxide and oxygeti; the é¢arbonic acid is not decomposed 
by the diamond, but by the white hot platinum, and the loss of 
Weight in the diathond is dué to partial oxidation. 

M. Orro Sravve, director of the Observatory at Poulkova, M. 
Wild, direetor of the Physical Observatory at St. Petersburg, and 
M. Mohn, direetor of the Meteorological Institute of Christiania, 
have just arrived in Paris, for the purpose of taking part in the 
| International Conference charged with establishing a universal 

metre. In consequence, however, of the war, the meeting of the 
| Conference is postponed until such time as it may be summoned to 
| rieet the Government. 

It is proposed by Mr. J. Absterdam to unite cast steel or 
Bessemer steel or case-hardened wrought iron, either by pouring 
| the molten cast or Bessemer steel against plates or slabs of 

blistered steel or case-hardened wrought iron, or he heats the bar 
| of cast or Bessemer steel to a yellow heat, and the bar of cement, 
| steel, or case-hardened wrought iron to a welding heat, and places 
| them one on top of the other under a suitable press capable of 
| exerting a pressure over the entire surface of the bars, and by this 
pressure the two metals are firmly united. 





Amone the improvements of the “Influence or Electrophor 
machine,” invented by Herr Holtz, of Berlin, a new construction 
| by Prof. Poggendorff is especially noteworthy. This machine has 

two rotating glass plates ; and the conductors are placed in a con- 
; verrient manner, especially adapted for demonstrations in lecture 
rooms. It exceeds in efficiency all machines hitherto made, and is 
manufactured by Borchhardt, of Berlin, for the purpose of cleaning 
| the glass-plates. Pro. Poggendorif recommends rubbing them with 
petroleum. 

THE imports of Australian gold into the United Kingdom 
this year show some tendency to decline. In June these im- 
ports amounted to £485,452, as compared with £818,422 in 
June, 1869, and £503,778 in June, 1868. In the six months 
ending June 30, this year, the aggr ipts of Australian 
gold amounted to £3,115,356, against £3,367,050 in the cor- 
responding period of 1869, and £3,203,940 in the corresponding 
period of 1868. The expression ‘** Australian gold” comprises also 
gold from New Zealand. 











Mr. Grorce Fawcvs, of North Shields, has contrived an 
equilateral triangular drawing-board for isometrical drawing. An 
ordinary T square applied on the edges of an equilateral triangle 
draws tangents that meet each other at angles of 120 deg., and 
other lines drawn parallel to these radiating ones form with them 
angles of 60 deg., and 120 deg., which are the exact angles of the 
apparent squares of isometrical cubes. The inventor believes 
that the use of this new drawing-board will make the teaching of 
isometrical drawing both: simple and easy. The practice of iso- 
metrical drawing is strongly urged in the science and art drawing 
classes, 

WE learn from the Scientific Journal, an American paper, that 
a clergyman—the Rev. H. Highton—has invented _a new kind of 
artificial stone. denominated the Victoria stone. The process by 
which it is made consists in mixing broken granite with hydraulic 
cement, and steeping the whole, when set, in a solution of silica. 
The granite used is the refuse of the quarfies, aud is broken up at 
the works, It is thefi mixed with Portland cement, in proportions 
of four of granite to one of cement, sufficient water being added to 
give it a pasty consistency. In this state it is placed in moulds, 
when it consolidates in about four days. When taken from the 
moulds it is placed for two days in_a solution of silicate of soda, 
which completes the process. 

Mr. GrorceEs, in Montevideo, says the Scientific American, pre- 
serves meat by immersing it in a liquid composed of 85 per cent. 
water, and a mixture of glycerine with acid sulphite of soda and 
hydrochloric acid, and afterwards strewing dry sulphite of soda upon 
it, and sealing hermetically in cans. After the lapse of a year the 
flesh was perfectly fresh. Before using, it must be rinsed with 
dilute vinegar, and left ¢xposed for a short time in the air. Meat 
thus prepared custs, in Paris, five cents a pound, and is said to 
be a valuable article ef foud. Meat can A we be kept perfectly 
sweet by being imuiersed in melted paraffin, and when required 
for use only needs to be greatly heated to melt off the cover- 
ing of paratfin, which can be saved for further use. 


Nature reminds us that whatever claims Sir Christopher Wren 
may possess to bé considered the originator of the Thames embank- 
ment, it is hardly fair to leave out of sight those which belong to 
Sir John Kiviet. The latter gentleman was a refugee from 
Rotterdam who tame to England in 1666, and possessed some of 
the ingenuity of his brother-in-law, Admiral Van Tromp. It does 
not appear how soon after the Fire of London it occurred to Sir 
John to propose a river embankment, but as early as 2nd Decem- 
ber, 1666, we find him examining the soil of the foreshores with a 
view to distovering whether it was suitable for making clinker- 
bricks; On the 6th of March following, Evelyn definitely pro- 
posed to the Lord Chancellor, “‘ Monsieur Kiviet’s undertaking to 
warfe the whole river of Thames or Key it from the Temple to the 
Tower, as far as the fire destroied, with brick, without piles, both 
lasting and ornamental.” We may presume it was favourably 
re¢eived by Lord Clarendon, as upon the 22nd of the same month 
Evelyn had audience of the King with reference to building the 
quay, and a few days later Sir John Kiviet and the Diarist “ went 
in search for brick earth in order to a greate undertaking.” No 
further mention is made of the scheme, aud we may perhaps con- 
clude that it was abandoned either on account of the unpopularity 
of the inventor (whose Dutch extraction would at that time have 
been a natural bar to success), or of the fall of Clarendon at the 
ignominious close of the War with Holland. At aity rate, Kiviet 
has some right to divide the honours with Wret, though, in view 





of the work just completed, we cannot regret that its execution 
was reserved for our own times. .. : 


MISCELLANEA. 


NascENT carbonic acid is being tried in France as a pre- 


opposite to a glass plate which turns easily in a plane on an axis, | ventive of gangrene, and its use has been attended with suc- 


cess. 

AN order has been given to convert into an ironclad ship the 
Robust, which has for twelve years been on the stocks at Devon- 
port about two-thirds built. 

Sir L. Patx, M.P., has constructed a harbour for Torquay, 
which was opened with great rejoicings on Saturday last. The 


| work has cost the munificent donor £60,000. 





Sparn does not contribute largely to the list of mechanical in- 
ventions ; but lately two are reported from Madrid—a new pneu- 
matic engine, and some improvements in force-pumps. 

M. DELAURIER has invented 4 fiew electric pile of great strength 
and constancy. It is a one-liqttid pile, the solution being of 
neutral chromate of soda ini watef and sulphuric acid. 

Tue directors of the Sheffield Waterworks Company have an- 
nounced that, in consequence of the present unusual drought, water 
will on and after Saturday neat be supplied to the town during 
six hours of each day only. 

THE Lake Superior Iron Company are now engaged somewhat 
extensively in the manufacture of peat fuel from the beds near 
Lake Angeline. They have erected extensive works, and are now 
turning out about fifty tons per day. 

M. TisSANDIER has completed an analysis of some dark-coloured 
rain which fell in Paris last month. The colour seems to have been 
caused by a miscellaneous dust mixed with the rain water, which 
also cotitained sea salt and ammonium nitrate. 

DesPaTcoue®s have been sent out to the Indian Government, in- 
forming Lord Mayo that arrangements have now been completed 
for supplyitig all the troops in India, native as well as british, 
with Saider Trifles ; also for the equipment of twenty-six batteries 
of horse and foot artillery in readiness for service. 

THe Bessemer works of the Mersey Steel and Iron Company 
which have been standing for a long time, have now been brought 
into operation, so as to enable the company again to go fully into 
that department of its operations. Un the company’s existing 
contracts there is every prospect of a fair profit being realised. 

On Saturday evening a large Dutch screw war steamer arrived 
in the Tyne to receive her armament of Armstrong guns. ‘here 
appears to be an aétive demand for Armstrong guns of large 
calibre, and the Eiswick Ordnance Works of late have been turning 
out a considerable number of these terrible engines of destruction. 

At a public meeting held at Barrow-in-Furness on Monday 
evening, it was resolved to present Mr. H. W. Schneider, of 
Belsfield, Windermere, with a public testimonial in recognition of 
his liberality to the town in founding the new institute, and 
giving his residence at Peel for the purpose of forming a conva- 
jescent home for the district. The testimonial is to be raised by a 
shilling subscription. 

THE Zimes has reason to believe that Mr. Torrens, M.P. for 
Finsbury, has been invited by many persons of influence to become 
a candidate for the chairmanship of the Metropolitan Board of 
Edueation. It was Mr. Torrens who proposed the institution of 
the board, his proposal being accepted by Mr. Forster, and incor- 
porated in the Act. 

A Royat Rhenish Westphalian Polytechnic School is to be 
opened at Aix-la-Chapelle on October 10th. It is tobe a high-class 
technical school, lectures on seventy-one subjects having been 
arranged ; and as the fees are to be moderate it will doubtless 
be well attended by the youth of all countries seeking complete 
technicai education. 

THE Boston Belting Company have recently manufactured two 
large india-rubber belts to be used in a grain elevator in Canada. 
One of them is 250it. long, 28in. wide, and weighs 1340 Ib. 
containing 2920 square feet of cotton duck ; the other is 532ft. 
long, and 22in. wide, and weighs 2138 1b., containing 307 
square feet of duck. 

THE Lords of the Admiralty have called upon the leading en- 
gineers in the kingdom to tender for the construction of two pairs 
of marine engines of 1000-horse power and six pairs of 20-j.urse 
power. The former are intended for H.M.8. Blonde and another 
first-class ship (probably the Sultan), and the latter for some 
“ waspish ” gunboats. 

THE executors of the late Marquis of Hastings have sold the 
collieries belonging to his lordship’s estate to his eldest sister, the 
Countess of Loudoun. The amount paid for them was about 
£170,000. The collieries, lying on the borders of Leicestersiire 
and Derbyshire, between Burton-on-Trent and Ashby-de-la-Zouch, 
are of considerable extent. 

Tue rudder for the monster iron ship Sultan, fitting out at 
Chatham dockyard, having been made at Portsmouth yard, has 
been brought round te Chatham by the Dee, 2, storeship. At the 
present time several hundred hands are employed in bringing the 
Sultah vessel forward for commission, and great activity is dis- 
played in the various departments. 

A NEW wmitteral, named Nadorite, discovered in the province 
of Constantine, Algeria, has been analysed by M. Pisani. its chief 
constituents are the oxides of lead and of antimony, It also 
yields a small quantity of chlorine ; and this is the chief point 
of the discovery ; for tio natural compound was before known in 
which chlorine was found in the presence of antimony. 

Tue German artists resident in London are preparing to hold an 
exhibition of gratuitous contributions of oil painting, water-colvur 
drawings, sculptures, sketches, &c., the proceeds to be applied, 
after paying expenses, to the relief of the widows and orphans of 
Germans killed in the war. English artists and others will be 
invited to contribute. The gallery at 29, Old Bond-street, has 
been lent for the exhibition. 

Tue City of Dublin Steam Pavket Company bas added another 
vessel to its already large ficet in the paddle steamer Longtord, 
built by Messrs. Laird Brothers, of Birkenhead. The Longford is 
250ft. long by 27ft. beam, and 16ft. deep. She is fitted with 
engines of 300-horse power, having inclined oscillating cylinders 
before and abaft the shaft, and two boilers plated abaft the 
engines. On her trial trip the Longford attained a mean speed of 
14; knots per hour, the engines m ing 27 to 28 revolutions per 
minute, With a pressure of steam of 25 lb. per square inch. 

THe Denver News says: The Kansas Pacific Railway Com- 
pany have 581 teams hauling ties, independent of contractors who 
are delivering on the line of the road. Of these about 100 teams 
are mules, six to the wagon, and the balance cattle, employing 
about 5000 oxen. A round trip for all of those furnishes ties for 


| about twelve miles of track. At last accounts from below the ties 


reached this side of the 500th mile post.” In no other country 
could such work be successfully carried on—hauling such vast 
quantities of timber more than a hundred miles, and subsisting 
the teams that do the work on grass alone. There was no stop- 
page of the teams at any time last winter. East of the Missouri 
there is much of the year when such loads cannot be moved at all, 
and food for the stock must be provided. 


THE award by the Marquis of Salisbury and Lord Cairns in the 
matter of the London, Chatham, and Dover Railway was issued 
on Saturday. In the discharge of liabilities priority is given to 
the Common Fund Debentures and Stock, Victoria Station Im- 
provement Debentures and Stock, certain Debentures on the 
General Undertaking, and the Western Extension Debentures and 
Stock ; all these, with arrears of interest, are to be converted into 
an Arbitration Debenture Stock, bearing interest at 4 per cent., 
and of the amount of £5,000,000. Two other stocks—the Arbitra- 
tion Preference, £4,394,289, also ing 44 per cent. interest, and 
an Arbitration Ordinary, £7,743,405, to fank after the preference 
—are also eféated, and into one 6r other denomination, partially 
or wholly, every claim on the company is to be converted. 
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NINE-POUNDER 





We illustrate in the annexed engraving the 9in. Maxwell 
Indian field gun referred to in another place. The gun is made of 
bronze, and weighs 8°1 cwt. nearly. The carriage is of iron, with 
a timber axle bed. The total load to be moved when the gun is 
equipped for service is 33 cwt. to 34 cwt. The calibre of the gun 
is 3in. The weight of the shell it fires is 9lb, the bursting 
charge being 740z.; the firing charge is 1flb. The ratio 
of the charge to the projectile is 1 to 5'l. The initial 
velocity is 1381ft. per second. The limber and gun 
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carry thirty-four to forty rounds, The wheels of both gun and 
limber are 5ft. in diameter. The length of the bore of the gun is 
63°5in. It is rifled with three grooves on a slight modification of 
the French system. The accuracy of the gun is such that out of 
100 rounds fifty will fall seventeen yards skort of, or in advance 
of, a mean range of 1552 yards, and less than one yard right or 
left of the true line of fire, the elevation being 3 deg. As to 
rapidity, fifty rounds have been fired in seven minutes, and, time 
being allowed for taking aim, fifty rounds have been fired in thir- 


BRONZE MUZZLE-LOADING RIFLED GUN FOR INDIA. 


teen minutes, twenty-seven of which struck a 9ft. target at 1000 
yards. The gun will drive shrapnel through 2in. boards, at 
1200 to 1500 yards with ease. 

Seeing that there is a very large stock of bronze in India, and 
every facility for converting it into guns, while there are no 
facilities whatever in that country for the manufacture of 
wrought iron guns, we think the Government have done well to 
— the very excellent little gun Colonel Maxwell has pro- 

uced, 








THE DEFENCES OF PARIS. 


THERE is probably no subject connected with the war which is 


more interesting than the power possessed by Paris of standing a | 


siege. We have, therefore, thought it well to place before our 
readers the accompanying map of Paris, showing its fortifications, 
The drawing has been prepared from the latest maps whic. can 
be obtained, and is as accurate as is consistent with the 
scale, 


The exterior line of defence commences at St. Denis on the 
north, and extends to the Marne at Nogent, a distance of about 
eight miles. It consists of nine fortresses, and opposes the direct 

vance of troops from Germany. On the south Paris is covered 
by a line of six forts, reaching from the Marne to the Seine, a dis- 
tance of about seven miles. These plete the def of the 
south ; four are pentagonal and two quadrilateral. They are 
| built of substantial materials, and contain bomb-proof barracks, 

and have casemated curtains. The third exterior line of defence 
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Paris‘is situated, to use a military term, a cheval on the Seine, 
near the junction of this river with the Marne, the latter river 
covering the city on the east, while a bend of the former protects 
the western side. The fortifications consist, first, of a chain of de- 
tached forts or fortresses com: ing the rivers, and, secondly, 
on 


by an enceinte continué running right round the city. The basti 
system of Vauban is adopted throughout. 


is eight miles long. It does not consist of a chain of forts, but of 
the great citadel, Mont Valérien, which serves as a téte-du-pont to 
the bend of the Seine, which covers Paris to the east. Mont 
Valérien is supported on one side by Fort d’Issy, and on the other 
by St. Denis. It is the most important work of the whole. The 
front toward the river is 460 yards , and the other four faces 
average 328 yards each. There is bomb-proof accommodation for 





stores and 4500 men. The ring of detached forts, all of which 
will be easily found in our map, extends over 224 miles. 

Within this is seen the enceinte continue, or continuous line of 
fortifications. This consists of no fewer than ninety-four bastions, 
The exterior sides average 328 yards per bastion, forming 
an enceinte of 30,840 yards, or nearly seventeen miles, pro- 
bably the largest work of the kind ever executed. The cost was 
enormous—to judge from Marshal Marmont’s opinion, was well spent. 
Marmont considered the fortifications of Paris “‘an event the 
most useful and important in the defence of France.” The escarp 
of the enceinte is 33ft. high, the ditch being 82ft. wide. The dis- 
tance from the boulevard to the enceinte continué averages about 
1093 yards, and that from the enceinte te the forts is about the 
same. So long as the forts are unoonquered it will be impossible 
to bombard Paris from a less distance tl:an about 7000 yards, and 
even then the siege train will be under fire at a range rather too 
close to be pleasant. 

In addition to these defences it is stated that earthworks are 
being raised from fort to fort, but we learn from private letters 
that these are of a very insignificant description, affording good 
cover, it is true, for riflemen, but not safe against even 6-pounder 
guns. It is stated that more than 1000 guns can be placed in posi- 
tion ; but this estimate, no doubt, includes a very large number of 
—— which, however effective at close quarters, will be prac- 
tically useless at long ranges, 





IRRIGATION AND SEWAGE.—The proprietors of the Gardener’s 
Magazine have offered a prize of Twenty Guineas for the best 
essay on “ Irrigation, with especial reference to the utilisation of 
Sewage.” 

THE City Press states that the corporation have at the present 
time upwards of forty acres of land in the City which is vacant 
and entirely unproductive, although space there is extremely 
valuable. The greater part of this land is situated in the neigh- 
bourhood of the Holborn Viaduct and the new meat market at 
Smithfield ; but there are several plots in much more central posi- 
tions. It is proposed to utilise a portion of the land by erecting a 
new poultry market. 


WELSH AND NorrTH-country CoaL.—The full reports of the 
experimental trials of coal in the last twelve months on board her 
Majesty’s ships Lucifer and Urgent at Portsmouth have been 
issued, with explanatory sketches and tables, The Urgent has 
two sets of boilers, each with an independent funnel, affording an 
opportunity of comparing and testing the old aud new forms of 
furnace ; the new or smoke-consuming furnace differing from 
the old mainly in being fitted with a hanging door below the bridge 
at the back of the furnace, on which is fitted a —_—, slide for 
varying the quantity of atmospheric air admitted into the combus- 
tion chamber from the ash-pit for the purpose of producing com- 
bustion of the products of combustion. The trials with improved 
furnaces demonstrate that with Welsh and North-country coal 
mixed in equal quantities there is nearly the same amount of 
smoke as with best Welsh coal in ordinary furnaces ; there is a 
saving of fuel of 14°83 per cent., with an increase of power of 7°56 
per cent., giving a gain of 22°39 percent. ; there is less ash by 21°15 
per cent. ; less svot by 52°21 per cent., thus enabling a vessel to 
run double the time without cleaning tubes ; less dialer by 23°64 
per cent., thus allowing the fires to work longer without ee 
A comparison of coals shows that by using all Welsh coal fres 
worked there is a saving of 4 per cent. as compared with mixed, 
used in the same furnaces ; but there is an increase of ash by 10°66 
per cent. ; there is less soot with mixed coal by 35°33 per cent, 
than with Welsh ; there is less clinker with all Welsh by 15°49 
= cent, Thus, there is an apparent small saving in using all 

elsh coal, if it is fresh woe and of the best quality ; but the 
other advantages given by the mixed coal—i.e., so much less soot 
(which is a most important item to steam vessels) and less ash— 
more than compensate for the small saving shown in using all 
Welsh ; but the great savingin using the mixed coal will be more 
fully developed on foreign service, as the Welsh coal disintegrates 
very much, and requires a large mixture of the best Hartley coals 
to consume the small. If boilers were constructed with larger com- 
bustion chambers (which can be done without any increase of cost 
in all new boilers) in the furnaces fitted on this principle there is 
no doubt but mixed coal would give considerably greater benefits 
than have been shown in these trials. , 
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THE GATLING GUN. 
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We have fully described and criticised in another place the 
mitrailleuse recently experimented upon at Shoeburyness. We 
here present our readers with, we believe, the only complete 
engravings published in any journal of the American Gatling 
gun, another and very different form of the mitrailleuse. 

This weapon was seen for the first time in Europe at the 
exhibition’ of 1867. It is more complex than the Belgian 
weapon, and, as we have said, very different in construction. 
An inclined plane receives the cartridges, which, by turning the 
handle at the side of the breech, are introduced one after the 
other into the barrels and fired. It suffices to keep the inclined 
plane supplied with cartridges, and to turn the handle, to dis- 
charge a continuous shower of balls, never interrupted so long 
as these two operations are continued. The weapon consists of 
six rifled barrels mounted in two rings of iron, fixed on a central 
axis. At the rear of these are two half cylinders of iron, bolted 
together, which serve to enclose and protect the mechanism. 
The whole is mounted on trunnions, and carried on an ordinary 
gun-carriage. In our engraving, Fig. 1 is a view of the weapon 
complete; Fig. 2 is a horizontal section ; Fig. 3 a vertical 
section ; Fig. 4 an elevation of the striker ; Fig. 5 a section of 
the same ; Fig. 6 shows the method in which the cartridges are 
introduced, while Fig. 7 shows the eccentrics which introduce 
and fire them. A, A, is the frame in which the whole system is 
mounted ; E, E, is the portion to which the semi-covering 
cylinders are fixed by bolts; B, B, are the trunnions ; H, the 
inclined plane down which the cartridges descend. WN is a 
cylinder with grooves or hollows—see Fig. 6—into which the 
cartridges drop; G is a half cylinder movable on a hinge, into 
which the exhausted cartridges fall after extraction ; P, P, are the 
six rifled barrels, lin. bore; M, M, are the discs in which these last 
are fixed ; C, C', show in section the rings carrying the helical 
curves—see Fig. 7—which actuate the hammers, Q, Q', which 

roduce the double effect of introducing the cartridges into the 
Is and igniting them. D is another eccentric ring which 
enters the cartridges. L, the handle working the bevel wheels J. 
In Fig. 3 I is the fore and [' the back sight. F is the 
eascable ; K the axis round which the barrels rotate ; O is the 
eo case in which the mechanism is enclosed. The action 
of the mechanism is this: A cartridge is taken from the base 
of the inclined plane, pushed into the barrel, fired, and extracted. 
Fig. 4 shows the striking apparatus distinct. Fig. 6 isa piece 
which is first pushed forward, driving the cartridge into the 
barrel, and afterwards drawn back and suddenly released, by 
which the cartridge is ignited. To effect this the claw a is 














caught by the eccentric portion of the ring C, Fig. 7, and receives 
from it a motion which carries it quietly forwards and back- 
wards. Afterwards the claw } receives another movement from 
the ring D, Fig. 7, which compresses and releases the spring, 
driving the needle into the cartridge and igniting it. The spiral 
spring keeps the claws a, and 6, always home to the eccentric 
rings. ¢€ is a hook which, laying hold of the base of the cart- 
ridge, extracts it when empty. Fig. 6 shows a rear view of the 
distributing apparatus. H is the inclined plane with cartridges, 
which drop on the circumference of the dise N, which is made 
with cells m, n. From these the cartridges are pushed into the 
bores of the barrels by the action of Q, Q', Fig. 7 shows the two 
helices. The function of C is to push the cartridges into the 
barrels 7, of D,to ignite them. The helical surface of the last first 
carries the needle to the rear, compressing the spring, and then 
leaves it suddenly free to strike. and D are fixed inside O, 
Fig. 1. It will be understood that the barrels rotate on K, each 
as it comes near the top being charged, subsequently discharged, 
and, the rotation being continued, emptied of its fired cartridge 
near the bottom. A thousand rounds have been fired continuously 
from the Gatling gun, which has not inaptly been named “ a ball 
pump.” It is made in two sizes, one firing 100 the other 200 
rounds per minute. 








Messrs. JoHN ELDER AND Co. on Wednesday last launched 
from their yard at Govan the Atacama, a screw steamer of 1975 
tons, built to the order of the Pacific Company. The builders have 
five steamships on the stocks for the same owners, viz., the 
Coquimbo, sister ship to the Atacama and the John Elder, Cuzco, 
Chimborazo, and Aconcaqua, each of 3200 tons B.M., and 500-horse 
power nominal, 

RatTINGc Mives.—The question of the rating of iron mines has been 
taken into consideration at a meeting of the Westbury Union 
Assessment Committee. Mr. T. F. Hedley, who had been 
appointed by the committee to value the mines in East Dean, 
expressed his opinion that those mines were rateable. He believed 
the lands producing iron were rateable as enhanced in value b 
the ore, Nir. Carter, the clerk to the committee, and Mr. Goold. 
the chairman, had no doubt that the surface lands, buildings, and 
machinery connected with the mines were, ing to recent 
decisions, rateable. In their opinion, however, the rateability of 
the iron ore was a doubtful question. Mr. Crawshay did not 
object to be rated for the surface lands, buildings, and machinery, 
but he objected to the iron ore being rated. Mr. James, who ap- 
ee for the Dowlais Iron Company, raised a similar objection. 

he committee stated their willingness to join in stating a case 
on both points for the opinion of one of the superior courts. 
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THE TARAPACA. 

Ir is pl tata t when our pages are necessarily filled 
with subjects connected with the one all engrossing topic of the 
day—war—to turn to something connected with the arts of peace. 
We this week place before our readers drawings of the most 
powerful locomotive yet constructed on the Fairlie system— 
possibly, having due regard to the boiler and haulage power, the 
most powerful locomotive ever constructed at all. 

The Tarapacé has been constructed to work the traffic on the 
Iquique Railway, Peru, the property of Messrs, Montero 
Brothers, on which is an incline some miles long, rising the 
whole way at the rate of one 
in twenty-six. In other 
words, the entire engine and 
train have to rise through a 
vertical distance of 2238ft. 

The total weight of the 
engine in working order is 
about fifty-eight tons, carried 
on twelve wheels, on which 
the load is equally dis- 
tributed. These wheels are 
———— in two bogies, the 
middle wheels in each being 
without flanges. The great 
difficulties hitherto met with I 
in engines of the Fairlie type 
have consisted in providing 
means of supply and exhaust 
for the steam. They have 
been completely got over in 
the present engine. Steam 
is supplied to the cylinders 
through the bogie centres, so 
that there is no longer tlic 
possibility of straining an‘ 
splitting the steam pipe. The 
arrangement is shown in the 
half-sectional plan. The ex- 
haust pipe in previous engines 
passes through a slot in the 
bottom of the smoke-box, 
covered by a plate sliding, as 
the exhaust pipe moved right 
and left when traversing | 
cu-ves. It was found very 
diffi: lt to keep this slot air- 
tight, and every practical 
engineer knows that a very 
small leakage at the smoke- 
box door will effectually pre- 
vent the production of plenty 
of steam. The arrangement of 
blast pipe adopted in the 
Tarapacé, and shown in the 
annexed cut, effectually gets 
over the difficulty. The slot 
exists as before, but it is 
covered by the spreading base of a cast iron exhaust, or in a sense 
“petticoat” pipe. The upper portion of this pipe is bored out, 
and in this place works a ball on the top of the true 
exhaust pipe. It is obviously not necessary that this ball should 
fit steam-tignht; if it were a single Ramsbottom ring would make 
itso. The lower end of the pipe is fitted with a similar ball, rest- 
ing in a socket on the cylinder casting, and held down by a cap 
ring, large enough to slide over the upper ball. The bogie is of 
course free to rise and fall at the front end as far as the waste 
pipe is concerned, the upper ball being quite free. 

The bogies are steadied by a heavy casting at the fire-box end 
of each ; in these castings are slots, through each of which passes 
a pin, 2in. in diameter. On the upper side of each casting, inter- 
posed between it and a saddle welded to the boiler, is titted a 
species of buffer or spring plate, consisting of five plates of india 
rubber and six plates of wrought iron. The pin before referred to 
passes through these, and is fitted below with a very similar 
arrangement of iron and india-rubber, so that a slight vertical 
motion is permitted. The workmanship of the entire engine, 
which has been built at the Hatcham Ironworks, under the careful 
superintendence of Mr. Cleminson, the able manager, is very good 
indeed. Mr. Fairlie has succeeded in producing not only the most 
powerful but, in an wsthetical sense, the best-looking engine yet 
turned out on his patent system. The engine traversed curves of 
50ft. radius in the Hatcham ‘** Cabbage Garden” with the utmost 
ease. The following are the principal dimensions : — 
Diameter of ditto inside, Sft 
Total length of both boilers 

Sift. din 
Height of fire-boxes, 5ft 
Total length of both boxes and mid 
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Diameter of cylinders, l5in. 

Stroke of pistons, 20in. 

{Aameter of wheels (middle wheels 
without flanges), 3ft. éin. 

Length of centres, 7ft. Sin. 


l0in 
ver all 


Total length of bogie frame, 14ft. 5in. feather over all, sft 

Length of connecting-rod, 7ft. 3in. | Total surface in fire-boxes, 125 square 
Diameter of piston-rod, 2}in. eet 

Diameter of bogie pin bearing Grate area, 21 square feet 





surface, ft. Sin. Number of tubes in each barr 


Length of ports, 1ft. 2in. 130 
Diameter of axles in bearing, din. | Total tube surface, 1500 square 
Length in ditto, Sin. feet. 


Capacity of tanks, 2200 gallons 
Ditto of bunkers, 2 tons 
Tractive force at rails, 94 tons, 


Length of bearing springs, 2ft. din. 
Length of each boiler barrel, 
10ft. 6in. 

The link motion is of the Allenstraight link type. The reversing 
gear consists of a horizontal screw at the driver's side of the tire-box, 
the link being suspended by ball-and-socket rods, which pérmit 
free motion round curves. The worst curve on the Iquique 
Railway is S00ft. radius. As the Tarapacé has passed with ease 
round fifty feet curves, those in Peru will be mere child's play. 
The proposed load of the engine is 150 tons, which is no trifle on a 
grade of lin 26. The engine would take 2000 tons on a dead level 
with as much ease. 

The engine is more powerful than the Progress, of which so 
much has been said in these columns ; in that the wheels are but 
3ft. Gin. in diameter, instead of 4ft. Gin. The weights are about 
the same, but they are carried in the Progress on eight wheels 
instead of twelve. The Tarapach is a decided improvement on 
anything Mr. Fairlie has yet turned out, and leaves little, if any- 
thing, to be desired. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
INDIAN ENGINEER EXAMINATIONS, 

Sin,—In Tue Enorveer of the 29th of July last, at the com- 
mencement of the article headed “ Indian Engineer Examination,” 
you remark that the result of the recent examinations are es 
more unsatisfactory than those of any previous one, only thirteen 
out of seventy-five candidates for forty appointments having been 
found to be qualified. ; 

I cannot agree with your conclusion that the cause of failure 
rested eabealy with the candidates themselves, for in the morning 
paper of the second day, for which four hours are given, the main 

of the work is dependent upon the capability of the can- 
Shiates to complete and plot a field book of levels, which you have 
published and made your remarks w ; but I observe in your 
copy that in the column of reduced levels the figures 11°08 are 
shifted from the place they occupied in the original examination 
papers. In these the figures stood on the same line as the first for- 
ward sight 3°18, and I am informed that it was not until the can- 
dida se bad puzzled themselves over the — for a considerable 
part of the morning, and had also asked for an explanation from 
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the examiner, that it was given out by him that the figures should 
have been in the position since printed by you. 
Whether this was intended as a part fi the “ catch” to which 

a allude in your article of the 15th of July I do not know, 

ut I quite agree with you in your strictures upon the form of 
entering these field notes, especially as one can without any 
difficulty (even after the alteration has been made) plot the 
section in more ways than one so as to agree with the figures 
given. 
I cannot help thinking that the time wasted by the candidates 
in endeavouring to decipher these vaguely worded and awkwardly 
arranged notes may to some extent account for the unsatisfactory 
result of the examination which you have mentioned. 

August 14th, 1870, A LEVELLER. 





Sm,—Your excellent article in a recent impression on the 
causes of the extraordinary failure of the candidates at the recent 
examination for appointments in the Public Works Department of 
India puts the whole subject in so clear and unquestionable alight 
as to leave very little more to be said upon it; there is, however, 
one cause of the failure to which I think you have not alluded so 
fully as you might have done, and that is the essentially vicious 
nature of the method by which the great number of young engi- 
neers are now trained, and the corresponding defective character 
of the examination. 

Engineering, like all other professions, is both a science and an 
art : the science can be most efficiently learned by a course of 
systematic instruction in institutions which make scientific teach- 
ing their prime object; the art can only be acquired in the office, 
the factory, or the works of engineers in actual practice, where 
proper facilities for learning it are offered by the principals, and 
where proper care is taken that these facilities are rightly used by 
the student. In engineering, too, as in all other cases, the acqui- 
sition of the art must be preceded by that of the scientific princi- 
ples upon which the art is founded; to reverse the process is to 
put the cart before the horse, to breed a class of empirics, so called, 
‘practical men,” who, though they may by force of experience, 
or of natural capability, acquire a working knowledge of their 
profession, can never “‘ give areason for the faith that is in them,” 
und are always at fault if any contingency has to be faced which 
is out of the groove in which they ordinarily run. Is this the 
method by which the great bulk of young engineers now learn 
their profession? No one can say that it is. The routine in by 
far the larger number of cases is to commence their practical 
training first, to pick up what crumbs of scientific teaching they 
can as they go through it, and in some, but exceptional cases, to 
supplement the modicum of scientific knowledge which they thus 
acquire by a course at some educational institution, or, more 
generally, when they wish to compete at the Public Works 
Department examination, by as hasty a dose of ‘‘cramming ” as 
their means or their time will admit. 

Now, the profession of engineering can never take the true 
place to which it is entitled as a really learned profession until 
this essentially faulty system, by which the majority of its mem- 
bers is educated, is altered. The example of other professions, 
notably that of medicine, which has gone through this revolution 
itself within the last few years, the effect of public opinion, and 
the force of circumstances, are all doing much at the present 
moment to bring this alteration about, It is inthe power of the 
authorities of the Public Works Department of India at the pre- 
sent juncture to aid greatly the good work, and to establish a 
standard of engineering education such as does not as yet exist. 
In this way, let them establish three examinations as the 
portals through which candidates for appointments in their 
service shall alone enter it: the first examination to 
be of a general nature, and in the ordinary routine 
of a school education, so that every candidate who enters the ser- 
vice for the future shall, as in the Indian Telegraph Service, ex- 
hibit the evidence of having had at least a fair general education. 
Let the successful competitors at this examination be then re- 
quired to go through a course of instruction in mathematics, 
physical science, drawing, surveying, and the theory of engineer- 
ing and building construction, &c., at any institution which they 
may think fit to select, and the efficiency of whose teaching the 
Public Works Department shall have satisfied itself. At the end 
of the specified period let these competitors be again subjected to 
a test examination. Let those who satisfy at this examination be 
fiually required to place themselves under any engineer, to be 
approved, as in the case of the educational institutions, by the 
Public Works Department for a course of practical training, and 
let the result of this course be again tested as before by an ex- 
amination. Can any one doubt what would be the result of such a 
system’ If he do, let him see what it has done for years in the 
Indian Civil Service, and what it is now doing in the Indian Forest 
and Telegraph Services. And yet, what does the Public Works 
Departinent, as represented by the Duke of Argyll, in his speech on 
Indian finance in the House of Lords, propose todo? Why, 
to remedy the difficulties into which it has got itself, by the 
course it has hitherto adopted, by establishing a college, in which 
to train candidates for its service. Is there the slightest justifica- 
tion for such a course ?—nay, is there the slightest necessity for 
it? It isa slur upon the educational institutions of the kingdom, 
from the universities downwards, to say that whilst they are 
capable of educating candidates for all other public examinations, 
they are unable to do so for that of the Public Works Depart- 
ment. They have really as yet had no fair chance ; the candi- 
dates whom they haye sent up having been, as a rule, young 
engineers who have gone through the regular routine of appren- 
ticeship, and then, as I have observed above, obtained as hasty a 
course of instruction in the theoretical subjects of the examina- 
tion as their time and means allowed them. What is this 
pas college to teach that cannot be equally well taught in at 

east a dozen existing institutions? It cannot be the science of 
engineering, and it certainly cannot be the art, for that would be 
too absurd a pretension. 

This, then, is eminently a case for the earnest consideration 
both of the engineering profession and of the scientific educational 
institutions of the kingdom no less than of the public at large— 
of the latter, because it is a step in a retrograde direction to re- 
establish the régime of Haileybury and Addiscombe, when it has 
been already emphatically condemned as inexpedient and unneces- 
sary ; of the educational institutions, because it is taking out of 
their hands a part of the work which they are quite competent 
and which they have a reasonable right to do; and of the profes- 
sion, because it has now an opportunity of getting a thoroughly 
good normal examination established, which will have an invalu- 
able eifect in raising the standard of education of its members. I 
may add that there are many details of the scheme which I have 
proposed which might be suggested, but to which I have not alluded 
for the sake of not embarrassing the question and occupying your 
space, A TEACHER, 











Srr,—It is probable that the criticism in THe Enoryrer of the 
details of the late examination for engineer appointments in India 
will bear substantial fruit in the shape of progressive improvement 
in future examination papers, I think you would be doing good 
service to the cause of scientific education by discussing, previous 
to the approaching preliminary examination of nominees for 
Indian telegraphs, the proper forms and content of that part of it 
which is concerned with English, Roman, and Grecian history, 

eography, and Latin, I submit that to propose to candidates aged 

rom seventeen or eighteen, to I believe twenty-four, questions 
on the above-named subjects, scarcely if at all above the standard 
of the Junior Oxford and Cambridge examinations, which are 
adapted to children of thirteen or fourteen, is to encourage a low 
educational ideal, and to tempt them to fritter away, in acquirin, 
a few insignificant, detached scraps of knowledge, time whic 
would be much better spent in obtaining a more profound 





acquaintance with subjects strictly pertaining to a scientific 
career. 

It has been seriously doubted by’ eompetent critics whether 
papers of questions on the minor details of English, Roman, and 
Grecian history, on geography, and on elementary Latin should be | 
retained at all, and, for my own part, I can see no use whatever ; 
but, on the contrary, much harm in encouraging questionists to 
endeavour to score by getting up historical abridgments of fifty or | 
100 pages. A thoro of the development of the 
Roman and Grecian polities, such as is contained in Mommsen 
Curtius, in Thirlwal] and Grote, is undoybtedly valuable, as is 





to its acquisition ; but to have crammed up as m 





probably the exercise and discipline of the me se a implied 








us and | 
he Orange | 
e neither | 


as may be conveyed in two lines of writing as 
Cimon, as to Simon Fitz Oshert, and the tion 
River, is to have expended time on a kind of a 
pertinent to Indian telegraphy, valuable from oint of view of 
general culture, nor permanent. Again, as to , in case it is | 
still retained in the programme of examination, a practical know- | 
ledge of the philology and structure of the language 
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BALANCED SLIDE VALVES. 


Str,—In your issue of July 1st you illustrate an arrangement 
of equilibrium slide valve, patented by Messrs. Wilson and 
Peebles ; perhaps you will oblige by inserting the enclosed 
arrangement for relieving the gure on slide valves, recently 
patented by Messrs. Jones and #, and pow working very 
satisfactorily. The principle ; 
on which this valve is construc- 
ted will be readily understood 
by an engineer. “The valve is 


in its relation | 


to its modern European derivatives, together with such a facility 
in construing as would enable a student to pass the matriculation 
examination of the University of Lontion, might be usefully de- 
manded. But I contend that a tenth-rate schoolboy capacity to 
make hobbling sense of an easy passage from Cicero, and answer 
a few questions out of the Latin primer, does not deserve the en- 
couragement of marks, 

A short essay on an event in English history, and similar ones 
on one in those of Greece and Rome, and on a geographical subject, 
a choice being given out of three or four, these would test at once 
handwriting, spelling, knowledge of important facts, and power of 
co-ordinati em intelligently. 

at has been said of Latin applies in part also to French and 
German ; it ip difficult to see why an elementary knowledge 
of Sanscrit, the key to the whole group of Indo-European lan- 
aages, should not have been insisted on in case any linguistic 
He 3 , save of modern languages, was to be encouraged at all. 

I trust these hasty lines may have the effect of drawing forth 

further discussion of this important subject in your columns. 
ANOTHER TEACHER. 


tions of the rings on the outside the wear and probable state of 
the valve and faces can easily be ascertained. his arrangement 
of relieved valve can, at avery slight cost, be applied to engines 
already made to work with the ordin slide valve. In con- 
densing engines the relieving cylinder ought to be made larger in 
proportion than for high-pressure engines, to allow for the suction 
of the vacuum, as well as the pressure of steam on the plate ; also 





cast with a passage through it, 
the back being covered by a 
plate with a cylinder on the 
back, passing through the steam- 
chest cover. This cylinder ex- 
cludes a certainarea of the plate 
from the pressure of the steam, 
and consequently from the valve 
also, thus relieving the valve in 
proportion to the area of this 
cylinder. The joint at the top 
of the cylinder is made steam- 
tight by having a broad ring of 
thin sheet-lead, copper, orindia- / 
rubber overlapping it,and made + 
steam-tight on the steam- | 
chest cover and cylinder by } 
two metal rings, one on each, (... S 
the one on the steam-chest “== 

slightly overlapping the joint, and thus forming a firm backing to 
the packing-ring. This arrangement makes a perfectly free joint, 
allowing the relieving plate and cylinder to tollow up the valve as 
the faces wear, the inner edge of the steam-chest cover being 
rounded to allow for this motion. By observing the relative posi- 








TUE FLOW OF WATER THROUGH PIPES, 

Sm,—Would some of your talented correspondents kindly 
answer the following as to the flow of water through pipes? Given 
a vertically placed wrought iron pipe of 2in. internal diameter 
throughout, each vertical arm being (iMft, high, quite straight, and in 
connection at lower ends by a semicircular Zin. pipe of 1ft. radius. 
The pipe being filled with water, it is required to know (1) the 
requisite head of water (7) to produce a constant flow up through 
the rising leg at the rate of twenty-five lineal feet persecond; (2) the 
requisite head to produce same result if the connection below con- 
sisted of two square and sharp elbows in the place of half-circle 
curve ; and (3) the requisite head to produce same result if the 
ascending leg, instead of being straight, presented four sets of 
(or in all eight) right-angled bends of Ift, radius, each equidistant, 
and commencing at 12ft. from bottom, composed in the one case 
of half-circles, and in the other of sharp square elbows? The 
communication of the rule for estimating these heads, the co- 
efficient of friction in each case, and an example worked out in 
figures would oblige. A. W. E. 

August 17th, 1870. 









COMPETITIVE ENGINES, 

Sir,—Your correspondent, John Pinchbeck, in last weck’s 
ENGINEER, appears a little mystified by what to any engineering 
mind is sufficiently clear. 

I am not the champion of the Royal Society nor of Messrs. 
Bramwell and Cowper, both engineers of sufficient eminence to 
be quite capable of justifying their awards—if challenged by 
competent authority. 

y object is to correct what appears to me an attempt to 
damage the reputation of one of the successful cumpetitors, and 
I can but think that the challenger is only too well aware of the 
sophisms of which he is the exponent. 

All engineers know that steam at a given pressure can only be 
usefully expanded to a certain extent, and that to expand it more 
er less than this is to get something less than the best available 
result. Now, I think I am correct in saying that the diameter ot 
cylinder usually given to a commercial engine of 10-horse power is 
ten inches, which, when working at the usual speed, is really 
larger than is required to give off 10-horse duty, and I only know 
of two methods of obtaining the greatest effect from the expansion 
of steam when working an engine ata given power. One is to 
make the cylinder smaller, the other to mae the speed of the 
engine less than usual. These two methods are illustrated in the 
two engines referred to by your correspondent, and to each of 
which a first prize was awarded at the meeting at Oxford: the 
10in. cylinder running at sixty-five revolutions, and the 8gin. 
cylinder at 105 per minute. 

Those who are interested in the subject are well aware that 
the engines sent in fer competition at these shows are not 
ordinary commercial engines. he general principles of compe- 
tition are laid down by the Society. The competitors, as wise 
men, look broadly at them, and construct their engines with a 
view to win the prize. This done, they set themselves to obtain 
the utmost power out of a given weight of coal, and, having com- 
plied with all the conditions, the prize is awarded to the engine 
that performs the best duty, other points being duly weighed in 
coming to a decision. The prize, rightly understood, indicates 
such skill in the construction as will justify any buyer in the se- 
lection of an engine made by the holder, with a certainty that he 
has a well-thought-out and well constructed machine for his 
money. OMEGA. 

August 23rd, 1870, 





THE DEFENCES OF THE MERSEY.—The subject of the defences of 
the Mersey having been brought forward by the mayor in the 
council, and by Mr. Forwood at the Mersey Docks and Harbour 
Board, and the Zimes having urged prompt attention to so impor- 
tant a matter, we have taken some pains to ascertain the real con- 
dition of our defences. They are as follows :—Altcar Battery is 
an earthwork armament, twelve 32-pounder smooth bore guns 
would be of no use for defence—even if armed with rifled guns— 
the distance to the main channel being about two miles, and the 
Formby Channel about a mile and a quarter, the latter being navi- 
gable only,for vessels of light draft. It is used for Volunteer 
practice only, The Rock Fort, on the Cheshire side, is in shape 
nearly an oblong, with corners rounded ; built of sandstone, and 
armed with eighteen guns, comprising one 100-pounder rifled Arm- 
strong, five 68-pounders (95 ewt.), five ol rigs four24-pounders, 
and three 10-inch shell guns, all smooth bore. Commands Rock 
and Main Channel. The + armament would be of little or 








no use against an ironc which would be able to keep at a dis- 
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provision made for holding the plate up to the valve until the 
vacuum is formed. Modifications of this valve may also be used 
for hydraulic purposes. G. W. ELLIiorr. 
Victoria Foundry, Chesterfield, 
August 6th, 1870. 


tance, in the main channel, of from twelve to thirteen hundred 
yards. On the contrary, a vessel, armed with heavy rifled guns, 
could make serious havoc, with both shot and shell, upon the soft 
sandstone, and soon reduce it to ruins. The vessel having passed 
the fort, not more than three or four guns could be brought to 
bear on her, and these guns might inflict as much damage to the 
dock property as to the ironclad. A battery placed upon the hill 
above New Brighton, and properly armed, would be much more 
formidable than all our forts yut together. The North Fort, 
Liverpool side, is built of sandstone. Its present armament con- 
sists of fourteen smooth-bore guns, namely, ten 32-pounders and 
four 8-in. It is not capable of turning its fire up the river, except 
from one gun, mounted on the south tower. It would not be able 
to damage az ironclad to any scrious extent. The enemy’s fire 
would soon make it too hot for the defenders; for the barracks 
immediately in rear would act as a back stop for all the shot and 
shell that cleared the parapet. The shot would either rebound 
upon the battery or lodge in the soft sandstone of which the 
barracks are built, and splinter the stone, to the serious danger of 
the men working the guns. Shot or shell passing over the barracks 
would fall among the shipping. Liscard Battery, on the Cheshire 
side, and nearly opposite to the North Fort, is an earth battery, 
with a sea wall of stone. Its present armament consists of seven 
smooth-bore guns, mounted ex barbette—that is without embra- 
suers—and consists of an upper and lower battery, a covered way 
leading from one to the other. The upper has four 10-in. shell 
guns, and the lower three 68-pounder guns, all smooth bore. Itis 
capable of fighting either up or down the river, but firing across 
the river would be as likely to do as much damage to the dock 
property as to the enemy. It will thus be seen that our fortifi- 
cations are useless. A vessel carrying heavy guns, or 10 or 13-in, 
mortars, could lay off from 3000 to yards, and send shells 
into the docks and shipping with comparatively little danger from 
the present forts. It is impossible to conjecture why they were 
built, seeing that if an ironclad entered the Mersey nearly all 
the guns would be utterly ineffective and the forts prove slaughter 
peus for the garrisons; and in action could not fail to do damage 
on both sides of the Mersey. It will scarcely be believed that, at 
the North Fort, on the Liverpool side, the north casemate 
is so constructed that « shell entering the port would 
slaughter all the gunners, or if perchance it found its way through 
the doorway the magazine would be in danger, as it is 
only three or four paces to the rear of the casemate, and 
would be struck by every shot or shell which passed through. 
It has been maintained that an enemy could easily be prevented 
entering the Channel by the removal of the ligh «md buoys, by 
torpedoes, and by the sinking ot vessels laden wi stone. This 
is the system of cutting off your nose to spite ) ur face, as the 
carrying out of such measures would prevent vessels from getting 
to sea, and so put an end to our commerce during the war. 
It has also been maintained that one or two vessels of the 
Royal Sovereign class would effectually bar entrance to the river. 
This, we venture tothink, would not be the case, as large vessels, 
even with twin screws, would scarcely be able to manceuvre in the 
Channel during an engagement. We have several timescome upthe 
Channel in small ironclad turreted vessels, with the helm lashed 
and steered with the screws alone; but what may be done in 
peace might not be accomplished in the excitement. of action. It 

appears to us that single turreted gunboats would be much more 
effective, as they would be more handy, less easy to hit, and could 
run into shoal water. If an enemy’s vessel once crossed the bar, 

it would be a doleful day for Liverpool. She could pass the pre- 

sent batteries undamaged excepting in the rigging. Some years 
ago the construction of a fort was commenced at the end of the 
north dock wall, in front of Bootle, where a battery would have 
been really effectual, and if properly armed might have prevented 
an enemy’s vessel approaching sufficiently near to throw shell 
into the docks, but owing to the unstable nature of the founda- 
tions the design was abandoned, after the lower portion had been 

laid. It has been suggested that in case of necessity Moncrieff 

guns could be placed on the piers, shelteredeb tightly- acked 

cotton bales, but we fear that the gunners would be stifled if the 

cotton was ignited by a shell, a not at all unlikely thing to hap- 

pen. Sand bags would be preferable. We give these particulars, 

showing the unprotected state of the Mersey, publicity in the 

hope that the subject will not be allowed suddenly to drop. It is 

a marvel to everyone who has seen our fortifications that they 

were allowed to be built. A more useless waste of money cannot 

be imagined,— Albion, 


THERE appears to be oot in the manufacture of Arm- 
strong guns at Elswick ce Works, as heavy craft are 
to sea with new guns almost daily to test them, 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borvgav, Rue de la Banque. 

BERLIN.—Messrs. A. AsHER and Co., 11, Untre den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.LPuHons Dire, Bookseller. 

ST. PETERSBURG.—M. B. M. Wourr, Bookseller, _ 

MADRID.—D. Joss ALcover, Editor and Proprietor of the 
* Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—WuiMeEr and Rocers, 47, Wassau-street. 








PUBLISHER’S NOTIOES. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering jow 
combined. Of the influential character, or QUALITY, of tts circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 





TO CORRESPONDENTS. 

*,.* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

ALiquis.— We know nothing to their prejudice. 

A SUBSCRIBER.— We have no data in which to express an opinion. 

J. C.—Under the circumstances you cannot do better than use an earth closet. 
Apply to Moule’s Earth Closet Company, 29, Bedford-street, Strand. 

8. D.—We do not understand your question. Do you want to know the 
diameter of rope drum, or do you want to know the strength of the shaft? 
Repeat your question, explaining this point. 

C. 8. (Crewe).— We are not aware that there is any office in connection with 
the Japan Railway in this country at present. The railway is not being 
constructed by a company, but by Mr. Lay, for the Japanese Government. 

C. M. R.— Your arrangement is very ingenious, and we have little dowbt that 
it would be succesayul provided you keep the weight of the motive power 
within reasonable limits. We fear this is absolutely impossible so long as 
steam is used. Why not get up an experimental model driven by clock- 
work ? 

Correction.—In our article on “ Explosive Shells for War,” in THe 
ENGINEER of August 5th, the charge of the Adams’ revolver was stated as 
225 grains. It should have been thirteen grains, 225 grains being the 
weight of the bullet. The error is so obvious as scarcely to need 
correction, 

Tae CorxisH ENGINE.—Owing to the pressure of war matter on our space 
we are compelled Jor the moment lo suspend the publication of our papers 
on the Cornish engine. They will be resumed in an early impression. 





, 


ASPHALTING ROADS, &c. 
(To the Editor of The Engineer.) 

Sim,—Can any of your readers inform me what is the simplest and 
best mode of asphalting, say for a large playground, promenade, and 
garden drives? ” Geo. K. Nortu. 

August 23rd, 1870. 








Tae Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preerred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 15s. 9d. 
Yearly (including two double numbers) .. .. «. £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sizpence per annum 
wiit oe made, THE ENGINEER is registered for transmission abroad, 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week, The charge for four lines and wader is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate sor the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche ; all other letters 
to be addressed to the Editor of Tat ENGINEER, 163, Strand. 





DEATHS. 
On the 2lst August, at Eccles, Manchester, aged 54, James NEwAa.t, 
Esq., of the Lancashire und Yorkshire Railway. 
On the 22nd August, at Llandudno, North Wales, after afew days’ 
illness, Mr. Epwarp Pace, of the Victoria Ironworks, Bedford, in the 
5lst year of his age. 
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THE DEFENCE OF OUR COASTS AND HARBOURS, 

THE recent discussions in Liverpool and Birkenhead, 
with reference to the unprotected state of the estuary of 
the Mersey, have again attracted public attention to the 

eneral question of the defences of our coasts. The sub- 
ject has always been fertile in discussion, however barren 
of actual results; and even now, when the sound of war is 
ringing in our ears, and Liverpool merchants are growing 
more importunate than ever, we fail to see signs of any 
active preventive measures being taken against what is, at 
least, a possible eventuality. It cannot be supposed, 
even by the most sanguine among the peace party, 
that in the event of our being mixed up in a war 
with a power possessing any pretensions to a navy, 
the huge blocks of warehouses, stored with costly goods, 
and the forests of shipping in a port such as Liverpool, 
would be allowed to exist without some attempt at their 
destruction. It behoves us, then, speedily to ascertain 
what means we have at our disposai for the prevention of 
such a calamity, that when the time comes we may 
not be found unprepared, Of course the best possible 
way of neutralising the danger of an enemy's fleet 
is to beat it with a fleet of our own before it can 
get near enough to our shores to be really dangerous. 
But our fleet cannot be everywhere, and a single 
armoured cruiser would be quite equal to the task of 
burning the docks at Liverpool, if she were allowed to 
come within range unmolested. Fortunately, however, we 
are by no means dependent on our fleet. We have from 
which to choose, in the way of harbour defences, forts 
armed with guns mounted on Moncrieff carriages, or pro- 
tected by shields; armoured ships of the Royal Sovereign 
class; smaller gunboats like the Staunch, and, lastly, tor- 


The forts may be earthworks or built up of masonry and 
shields, as the situation may permit. ‘the latter are of 
-eourse enormously costly, and require much time in their 


erection, and their use should be restricted only to those 
sites where earthworks are impossible, such as on shoals 





and breakwaters, or where the area of ground at the dis- 
posal of the engineer is limited, Up to a very recent 

riod it was considered n/ to extend the use of iron 
orts beyond these places ; indeed,it had almost become a 
matter of certainty that wherever guns were likely to be 
exposed to fire from heavy rifled ordnance there the iron 
protection was absolutely a necessity. This opinion of the 
worthlessness of earth batteries arose in this way. It was 
always admitted, for direct experiment had shown it to 
be so, that earthworks afforded a much better and cheaper 
defence than iron shields. Whatever injury they might 
have sustained during the day could always be repaired by 
the labour of a night. But the guns for these defences 
could only be used in two ways: they must either be fired 
through embrasures which, from the thickness of the 
earthern wall, had to be widely splayed, and so became 
easy objects of attack, or they had to be mounted 
en barbette, that is to say, with their muzzles sweeping 
over the top of the work, which was not then pierced 
with embrasures. This latter arrangement had its advan- 
tages, the guns were capable of a wider angle of fire, and 
there was no destruction of embrasures by the concussion 
of firing. But when rifled ordnance became general, it was 
clear that batteries armed in this way were untenable. The 
experience gained in the American war led Colonel von 
Scheliha to the conclusion that, the calibre and number of 
guns supposed to be equal, a battery, the guns of which 
are mounted en barbette may always be silenced by an 
ironclad protected by plating of sufficient thickness, When, 
however, Captain Moncriett’s invention became matured, 
the importance of earthworks revived. Now, a mere bank 
of earth, unweakened by embrasures, may serve as sufli- 
cient protection for the most formidable guns our arsenals 
can produce. Thus we have all the advantages of a bar- 
bette battery without its drawbacks ; nay more, we have 
this additional gain, that a Moncrieff carriage suitably 
arranged on a railway may be moved from place to place 
behind its protecting bank and appear each time at a 
different spot to deliver its fire. Thus it would seem that 
of forts the system of earthworks and Moncrieff batteries 
wherever practicable is likely to be the readiest and 
cheapest form of protection. 

Of ships and gunboats the preference must unquestion- 
ably be given tothe former. To he most valuable as a coast 
defence a ship should be able to go out to meet the foe and 
beat him before he can come within range of the threatened 
harbour, and this is obviously what a small gunboat cannot 
do. Moreover, we can quite understand that an attack 
upon a hostile ship by a “ hornet” fleet of Staunches might 
be productive of confusion to the little vessels themselves. 
There would be a want of harmony among them ; they are 
not like large vessels in manceuvring, and we fear that they 
would get in one another's way and interfere with 
one another's fire. Nevertheless, they are not to be 
despised. ‘They are cheap, speedily built, armed with 
a formidable weapon, and by no means easy marks to hit 
when they are steaming rapidly. We do not purpose to 
enter now upon the question of “cut down” ships for har- 
bour defence. We have repeatedly called attention to the 
number of our useless wooden ships, and pointed out how 
they might be utilised at a comparatively small cost. Per- 
haps something will be done in the way of coast defences 
beyond the two harbour ships and the few gunboats in 
course of construction, now that public feeling is fully 
aroused, 

Lastly, besides all these forms of objective defence, we 
might derive much security from a judicious use of tor- 
pedoes. We wish that it were in our power to lay before 
our readers an account of what has been done in this 
country with reference to this most formidable class of de- 
fences. For years past a committee has been engaged in 
considering the whole subject, and a report of a most valu- 
able and comprehensive nature bas been drawn up, we be- 
lieve, by Mr. Abel, who was and is a really active member 
of the board. This report is at present inaccessible. It has 
been asked for over and over again in Parliament, and has 
always been refused. It isarare thing for our Government 
to refuse to give the public the benetit of the experience 
gained by the various committees on military and naval 
matters, and we earnestly hope that another application 
muy be successful. This much, however, we can say, 
namely, that a perfect system of defence has been orga- 
nised, and here, at all events, we are not likely to be 
disappointed when the time comes to put it to the test. 

There is, however, a strong popular feeling against the 
use of torpedoes, which arises entirely from a misconcep- 
tion of their nature. In their eariy forms, these machines 
were self-acting, that is to say, the mere contact with the 
ship was sufficient to cause explosion. If we had no better 
torpedoes than these we should not fail to participate in 
the objection against their use where any peaceful vessel 
might be endangered, But there are other forms, fired by 
electricity, which are completely under control from the 
shore, and so may be bumped repeatedly by the friend, 
while a mere approach, or slightest touch by an enemy, 
would be fatal. These torpedoes are divided into two 
classes ; those fired by contact being made on shore when 
the approaching ship is ascertained to be over the spot 
where they are laid, and those wherein the explosion is 
also caused by an electric current from the ey but 
wherein the contact is made by the ship itself. It is to 
the latter form that we ascribe the preference. They 
are perfectly safe to lay down and take up, and also 
to friendly vessels, because the battery need not be 

ut in connection till the time is at hand for its use. 

e have already so fully described these torpedoes,* 
that it will not be necessary for us to discuss them further. 

The great advantage of these weapons of defence, if we 
may be allowed to use the term, is their wide application. 
In the case of Liverpool, for instance, the an of the 
Mersey on the line between the Bootle landmarks and the 
fort on the Cheshire side ayerages nine fathoms in depth. 
The Formby Channel, between the Burbo Bank and Sea- 
forth, averages five pnd sonal fathoms ; and the Horse 
Channel, inside the North Bank, varies from two to three 
and a-half fathoms, the soundings being at low water ordi- 


* Tue Enouveer for Dec, 27th, 1867, and Jan, 3rd, 10th, and 17th, 1868. 











spring tides, All these places might be easily guarded 
with lines Fanaa soy ph age ty which occurs to us 
being the variations of the tide. It is, of course, necessary in 
all cases that the torpedo should be moored at a fixed depth 
below the surface to insureits full effect, the amount to be de- 
termined chiefly by the charge, and in cases where the tide 
varies as much as ten or eleven feet, as we believe it does 
at Liverpool, some contrivance must be adopted to provide 
for a corresponding variation in the position of the torpedo. 
Similarly the Medway and the Thames may be guarded, 
the depth of the former opposite Sheerness being about 
twelve fathoms, and of the latter, after passing the Nore, 
about four and a-half fathoms. The entrance to Plymouth 
Sound varies from four and a-half to seven fathoms on the 
Cawsand Bay side of the breakwater, and from five and 
a-half to two fathoms on the Bovisand side. In fact, as far 
as we have examined the subject, every port seems to be 
capable of at least partial protection of this kind. We have 
attached some importance to this question of torpedoes, 
partly because of the public feeling in the matter, and 
partly because we think its true value has been somewhat 
underrated. They are, of course, not to be relied upon to 
guard a port unassisted ; but, with a little backing up, we 
are convinced that they are likely to afford a most valuable 
source of protection. 


INDIAN FIELD ARTILLERY. 


No one expects to find either peculiar accuracy or a nice 
sense of honesty in the Zimes when dealing with such 
technical questions as come within its range of observation. 
But the public have a right to demand not only accuracy 
but strict honesty from any journal professing to treat of 
technical subjects for professional men. If such a paper 
is not honest it is nothing. We read without surprise ina 
recent impression of the “ leading journal” a statement re- 
flecting severely on bronze field guns, and drawing a com- 
parison between the French bronze gun—and, by implica- 
tion, all bronze guns — and Whitworth field artillery, 
altogether in favour of the latter. The Times is—well, it 
is the 7'imes—but we confess that we have read with just a 
little surprise an article on the same subject, and of a 
similar character, containing a much larger number of fal- 
lacies, in a contemporary professedly established to guide 
engineering opinion into the paths of truth. A more dis- 
honest article never appeared in any respectable journal ; 
we say this advisedly, because the author cannot shield him- 
self under a cloak of ignorance. He admits by a quotation, 
rashly made, that he possessed a document which contained 
evidence directly refuting every statement he has brought 
forward adverse to bronze guns. That he is evidently igno- 
rant of his subject as a whole we do not dispute ; but that 
he could possibly be ignorant of his subject as regards the 
details on which he expresses very strong opinions indeed, 
is obviously impossible, inasmuch as he confesses to having 
had in his possession data which prove his arguments to be 
false. 

The Times of the 16th contained an article, as we have 
said, professing to be based on “ a document which throws 
considerable light on the condition of the field artillery of 
the French army,” and goes on to remind us that “ Sir 
Joseph Whitworth sent to the last Paris Exhibition two 
specimens of his steel field pieces, the one a 10-pounder, and 
the other a 3-pounder,” and then proceeds to draw a com- 
parison between the French bronze guns and these steel 
guns. Our engineering contemporary finds in this article 
a text on which he improves wonderfully. He begins by 
patting the 7'imes on the back, and then goes on to attack 
not the French but the Indian bronze gun. On the 18tha 
letter appeared in the Times from Colonel Maxwell, the 
able advocate of bronze guns for India, which completely 
refuted every statement made by the Times, as we shall 
show further on. This letter must have been seen and read 
by our contemporary, but it did not suit his purpose to 
allude to it, so he said nothing about it. Nevertheless he 
could not let Colonel Maxwell’s name pass without a direct 
insult. “ The chief advocate,” he writes, “ of the bronze 
field gun is, we believe, Colonel H. H. Maxwell, R.A., who, 
as the head of the Cossipore Foundry in India, might pos- 
sibly find his office abolished if new work were not found, 
and is therefore to beadmired for his energy in the matter.” 
“ With Colonel Maxwell,” he goes on to say, “ has (sic) 
been associated a few other military gentlemen, forming 
together a committee, who have settled the matter for us, 
and persuaded Mr. Cardwell and Lord Northbrook that 
bronze—a metal of about seventeen tons strength to the 
square inch at its best, and very liable to failure in casting 
—is decidedly the best material for guns at present ; not, 
we understood, for big guns, nor yet for little ones, but for 
guns of the peculiar size of field guns.” 

Now, be it observed, that neither Colonel Maxwell nor 
anyone else asserts that bronze is under all circumstances 
the best metal for field guns, as the foregoing passage is 
intended to prove. Colonel Maxwell asserts that bronze 
is the best metal for Indian field artillery, because they can 
make bronze guns in India, and they cannot make iron 
guus. This fact would alone demolish our contemporary, 
but there is much more in favour of the bronze gun to 
follow. Let us deal with our contemporary’s arguments 
seriatim; and first let us see to what his assertion—that 
bronze has a tensile strength of but 17 tons per inch— 
amounts. It will be generally admitted that if a beam, 
girder, or rail be sufiiciently strong to discharge the duties 
it is called upon to fulfil, it is strong enough for all prac- 
tical purposes. It is also known to practical gunners that 
some definite proportion must exist between the weight of 
a gun and the charge fired, a fact which our contemporary 
ingeniously forgets. The truth is that it is practically 
impossible in action to fire with any good, result, a charge 
which causes a gun to recoil violently. If, therefore, it 
can be proved that the Indian bronze gun will fire with 
safety the maximum charge which can be used with ad- 
vantage in the field, it will also be proved that the absolute 
tensile strength of the metal is of no consequence what- 
ever. If the gun be strong enough, who cares whether the 
ultimate strength of its material is 10 tons, or 17 tons, or 
100 tons? It is tortunately easy eno to prove to 
demonstration that the bronze Indian field gun will stand 
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with safety any charge which it is advisable, having regard 
to recoil, to fire from it. The Prussian Ordnance Committee 
have made not a few experiment on the resistance of 
bronze 4-pounders firing a 91b. shell, and 6-pounders 
firing a shell of 15 1b. weight; the former weapon weighs 
about 6 cwt., the latter about 9 cwt. As the shell fired by 
the Indian bronze gun weighs just 9 1b., although the gun 
weighs 8 cwt., we shall confine our attention to the experi- 
ments with the Prussian 4-pounder. This gun was 
put into the lathe and turned down till it weighed but 
2cwt., the thickness of the breech being reduced from 
2'4in. to 0°8 of an inch, and at the muzzle from lin. to 
0'25in. With this gun a series of experiments was made, 
firing a charge of over 1 1b.of powder and a 91b.shell. No 
failure occurred, no measurable expansion of the bore could 
be detected till the thickness at the seat of the charge had 
been reduced below 1:5in., and even then expansion ceased 
after a few rounds. When the gun had been cut down to 
a thickness of 0:25in. small cracks appeared, through which 
the gas escaped, but there was no sudden rupture. Now, 
our contemporary must have been as well aware of these 
facts as we are, and he must also know that no steel gun of 
the reduced thickness named would fail without flying to 
atoms ; but on these subjects he observes a silence which, 
however discreet, is dishonest under the circumstances. He 
should either have said nothing at all about the tensile 
strenuth of the metal, or else he should have acknowledged 
frankly that Prussian experiments had demonstrated that 
bronze field guns of the size named possess an enormous 
margin of strength. {tt is simply nonsense to talk of an 
ultimate tensile strength of seventeen tons as an evidence 
of weakness in the face of the kuown facts, As to endurance, 
we may state that bronze guns are good for 2000 rounds, 
and have fired 3000 rounds, remaining sound aud service- 
able ; while careful experiments have proved that “ droop,” 
anu evil supposed to be peculiar to the bronze gun and in- 
eradicable, cau be totally prevented by centering the pro- 
jectile properly. The moment our readers realise the fact 
that the maximum charge which it is expedient to fire from 
a gun weighing only 8 ewt. is 1°75 lb.—the charge of the 
Indian gun—and that Colonel Maxwell’s guns can fire, 
without bursting, probably four times this charge, every 
argument in favour of astronger metal comes to nothing. 
Let us suppose that Whitworth “ red metal” or “ yellow 
metal ’—we forget which of the two failed so lamentably 
at Shoeburyness—will stand 100 tens on the square inch, 
what then! <A gun of 8 cwt, could vot possitly be used 
with charges as much higher than 1:751b. as 100 tons is 
greater than 17 tons. The recoil of the Indian gun with 
1:751b. of powder isalready almosttoo great for service. With 
6 lb. of powder the gun would in all probability turn heels 
over head at every rouud. There is, in a word, no advan- 
tage whatever in using metal of excessively-high tensile 
strength with the very small charges which can alone be 
used with light field guns, It will be asked, why keep the 
gun so light ¢ The answer is easily given, 

In designing a field gun we have first to consider what 
weight a convenient team can draw at a hand gallop. It is 
known that six horses will draw in Indian gun practice 
about 32 cwt. The limber and gun should carry notless than 
thirty rounds, which, for the 9-pounder gun, make, packed 
complete, 3cwt. The limber loaded weighs about 14 cwt., 
which leaves about 18 cwt. for gun and carriage. A very 
simple calculation will show that a 9 lb. projectile fired at 
a velocity of 1400ft. per second will cause a gun and 
carriage weighing 18 cwt. to recoil at the rate of a little over 
6ft. per second. This rate of recoil isabout the maximum 
allowable in field practice. It is next to impossible to make 
a carriage capable of carrying a gun weighing 8 cwt. of 
less weight than 10 cwt., and at the same time to secure 
strength enough to withstand the shocks caused by tearing 
the gun across country, behind six horses galloping at their 
utmost speed. The weight of a gun to be drawn by six 
horses is therefore tixed at 8cwt. to 8icwt. It is unneces- 
sary to dwell further on this point. 

We must now return to our technical contemporary. He 
began, as we have shown, by attacking the Indian gun on 
the score of tensile strength of material. He goes on : 
“What is primarily wanted is a gun firing projectiles of 
great range, accuracy, low flight, and the quality of keep- 
ing up the power to hit hard throughout its flight.” He 
then proceeds to draw a comparison between the French 
bronze field gun and the Whitworth field gun. He most 
ingeniously identifies this French gun with the Indian gun 
by stating that he must question the accuracy of Colonel 
Maxwell’s opinions about bronze guns in the face of 
experiments ; and having proved that the French bronze 
gun is very defective, which no one ever disputed, he, with 
a peculiar subtlety -vhich we forbear to characterise as it 
deserves, writes—‘‘ Colonel Maxwell is equally wrong as to 
the simplicity of construction of the bronze gun.” Nothing 
more ingenious than the use of this word “equally” has 
ever come under our notice. As Colonel Maxwell is not an 
advocate for the French gun at all, he cannot be “ equally ” 
wrong in speaking of another, and, as our contemporary 
well knows, vastly superior gun. Our contemporary did 
not dare to assert that the Whitworth gun is better than 
the Maxwell gun, but he has dared to identify the Max- 
well gun with the French gun, and because the latter is bad 
condemns the former as well, labouring with every nerveto 
mislead the public and mix up the two guns, 
French and English. The exposure of this disreputable 
artifice is very easy. We shall begin by pate that our 
contemporary is quite right in saying that what is pri- 
marily wanted is a gun firing pee of great range, 
accuracy, low flight, and power of hitting hard. But it 
will scarcely be credited that our contemporary, acting on 
this proposition, draws a comparison in favour of the Whit- 
worth gun ruinous to the reputation of Colonel Max- 
well’s gun, although he must have been well aware that 
Colonel Maxwell’s Indian bronze gun has beaten the Whit- 
worth gun on every single point raised. As to range, the 
Whitworth gun, with an elevation of 23 deg., threw a 10|b. 
shell, holding a bursting ch of but 7 oz. of powder, 

1261 yards; the 9-pounder bronze gun threw a9Ib. 
shell, holding 73 oz. of powder, 1520 yards. At 5 deg. the 
Whitworth shell ranged 2104 yards; the bronze gun 





2193 yards. At 10 deg. the Whitworth gun ranges 3320 
yards; the bronze ranges ,3422 yards. How is it thata 
scientific paper, written, and printed, and published pro- 
fessedly to tell the truth to engineers, keeps back such 
facts as these? Why has the following statement been 
withheld which places the relative merits of the 
French guns, of which such capital has been made, and the 
Indian guns in their true light? For a range of 2000 yards 
the following field guns require the following degrees of 
elevation—be it remembered most of the guns named are 
nearly of the same bore, but some of the guns are rated by 
the actual weight of the projectile fired, the others by the 
weight of the round ball which will fit them :—French 
4-pounder, 6 deg. 47 min. ; Austrian ditto, 6 deg. 47 min. ; 
Prussian ditto, 6 deg. 24 min.; 9-pounder English breech- 
loader, 6deg. 1 min.; 12-pounder ditto, 5 deg. 20 min.; 
9-pounder Indian bronze muzzle-loader, 4 deg. 22 min, 
Again, the initial velocity of the Prussian projectile is 
1184ft., of the English 1058ft., of the all 1066ft., of 
the Austrian 1093ft., and of the Indian 1381ft. per second. 
The Indian bronze gun has the flattest trajectory of the 
lot, and the highest initial velocity, while the French gun 
is very nearly the worst in both respects. Our readers will 
now understand, we think, why the French bronze gun 
has been taken by our contemporary as the type of all 
bronze guns. 

What remains of our contemporary’s article is simply a 
tissue of similar—well, we shall say misstatements. The last 
paragraph deserves reproduction, however. Here it is:— 

**'The fact is, we can make progress in this country in materials 
and in mauufactures~ of guns as of everything else; but what it 
is hard to make way against is that stupidity of the Government 
which continually invests military men with responsibilities upon 
questions which they do not understand, and that incapability of 
the military mind in England —of course with numerous exceptions 

-to comprehend the real nature and consequences of great 
improvements until they have first seen them adopted and put in 
action elsewhere. Their eyes are in the backs of their heads.” 

We believe that the press is a powerful engine of 
progress, and we know that military men are by no means 
slow to take a hint or act on a suggestion put forward with 
obvious hovesty of purpose by technical journals; but it is 
impossible to imagine anything more disastrous to the in- 
fluence of the press than articles such as that which we 
have quoted and criticised. Practised artillerists, well up 
in their subject, laugh at such lucubrations, if there is 
reason to believe that they are written in ignorance; in the 
absence of this excuse they regard them with contempt. 
If the mischief ended with the original culprit, well and 
good; but it does not. The influence of a limited number 
of individuals can always be weakened by the dishonesty 
of a single member. It only remains for the others to 
expose and denounce this dishonesty whenever and wher- 
ever occasion serves, 


MILITARY BREECH-LOADERS IN THE UNITED STATES, 


In our last two numbers we reproduced the report of 
the Commitiee on military small arms and accoutrements, 
which met at St. Louis on the 2nd of March last, for the 
purpose of testing a number of weapons, and selecting such 
as should be considered suitable for the armament of the 
United States army. The Committee met, as we stated, on 
the 2nd of March; the experiments were commenced on the 
11th, and the whole proceedings, with the exception of the 
preparation of the report, were fully completed by the 23rd 
of May. Of rifles, thirty-three various patterns were sub- 
mitted for trial; of carbines, eight patterns; and the 
same number of pistols, 

Considering the importance of the trial, we cannot but 
be surprised at the comparative insignificance of the list of 
systems to be tried. It is true that a few of the arms sub- 
mitted were of important patterns, but the remainder of 
the list is made up of modifications and almost unknown 
inventions. The United States Government openly ex- 
pressed their intention of instituting experiments for the 
purpose of providing their troops with an efficient weapon, 
and they nevertheless neglected to see that the important 
European systems were represented. With the exception 
of the Martini-Henry, the Peabody, and the Remington, 
we fail to discover that any of the military rifles in use 
by the various armies of Europe, have even been subjects 
of consideration, much less of experiment. In the trials 
which took place at Woolwich in 1868, under the superin- 
tendence of our Committee on breech-loading rifles, the 
Henry, the Burton, the Albini, the Fosbery, the Peabody, 
and the Martini rifles, were all found to be superior to the 
Remington, which has been classed first at St. Louis, while 
the first four patterns were not even opposed to 
it. If the real object of the experiments at St. 
Louis had been to decide between a certain number 
of competing rifles, the Committee might possibly be said 
to have carried out the intention ; but even then we think 
it is quite open to dispute whether or not the Peabody is 
not a more efficient military weapon than the Remington. 
But if, on the other hand, the object of the committee was 
to select a breech-loader for the army which should be as 
nearly perfect as cost would allow, and experience and in- 
genunity desire, then we think it was their duty to have 
seen that every system which presented any likelihood of 
being suitable should have been tried. After all, however, 
this is more a point for the consideration of the United 
States Government than for us. We simply point out 
what seems to us to be obviously the right course to have 

ursued, and one which, if it had been adopted, would 
tn secured more satisfactory results, 

Two things impress us in considering this report, 
pamely, the apparent excellence of the Remington and 
the comparative bad behaviour of the Martini-Henry. It 
is very difficult, situated as we are, with only the report 
from which to draw our conclusions, to arrive at any posi- 
tive opinion upon these points. As far as we can the 
programme of trials does not seem remarkable for its 
severity ; it is loosely worded and not sufficiently exhaus- 
tive. Moreover, the conditions under which the experi- 
ments were made are not given as they might be. On the 
other hand, we have the particulars and results of the 
experiments at Woolwich carefully collected and ana- 
lysed. If, therefore, we read the two reports together 


we may hope to be able discover some reason for the dis- 
crepancy between the two results. In the preliminary 
trials by our committee the Martini, which was not then 
amal ted with the Henry barrel, was insufficiently 
because the ammunition—ordinary rim-fire copper 
cartridges, made in Switzerland—was so bad. The cart- 
ridges almost invariably burst, and the escape of gas pre- 
cluded any pretensions to accurate results in the experi- 
ments. The arm itself, however, was, on the whole, con- 
sidered satisfactory ; the constant discharge of gas into 
the breech mechanism had impaired its working powers, 
but it was put down for further examination. In the 
further trials the defect had been remedied. The new 
arms, though similar in principle, were adapted to the 
Boxer cartridge, and were ted with Henry barrels. No 
trouble whatever was experienced after this, and the Mar- 
tini-Henry has continved to behave well ever since. Now 
if we turn to the account of the same rifle in the St. Louis 
report we find a record of certain failures or shortcomings. 
The ammunition used was, we ate told “the Boxer 
cartridge (bottle-shaped), paper-patched ball,” but we 
are not informed of its source. We do not believe 
that the cartridges which are thus described ever 
came from the Royal Laboratory. It is quite true 
that experiments have been made at Woolwich with a 
bottle-shaped cartridge, but we think we are warranted in 
assuming that no cartridges of a new and undetermined 
pattern would be issued for trials with the Martini-Henry 
or any other rifle, conducted by other than our own Go- 
vernment. Moreover, these cartridges are said to have been 
coated with “ lacquer,” the use of which is entirely opposed 
to the Woolwich practice. The truth appears to be that 
the ammunition was bad, and there is nothing in the re- 
port to show that the arm would not have given full satis- 
faction if it had only been tested with proper cartridges. 

In our hands the Remington rifle failed chiefly because 
it too was fired with ammunition that was defective. The 
breech-block frequently jammed, and was generally hard 
to open through the action of the gas on the breech me- 
chanism. Its shooting was not sufficiently good to qualify 
even for 500 yards; but this defect probably was also,in some 
measure, due to the ammunition. When tried with increased 
charges, namely, one shot tired with two charges of powder 
and two bullets, and then one shot with two charges of 
powder and three bullets, the rifle burst at the second shot, 
the barrel and fore-end of the stock being separated from 
the butt and breech. The corresponding test in America 
seems also to have operated injuriously, while the Martini- 
Henry was little the worse. 

On the whole, we cannot say that the trials, as far as we 
have them reported, are likely to do much for the improve- 
ment of our knowledge of military small-arms. The ex- 
periments appear to have been of the most ordinary de- 
scription. In most cases only one arm of a class has been 
tried, aud we do not find that any systematic or scientific 
inquiry has been made into the trajectories, initial veloci- 
ties, or penetration of projectiles; experiments concerning 
the effects of wind, lubrication, weight of bullet, kind and 
quantity of powder, all appear to have been neglected. We 
are not informed whether the Committee was limited to time, 
but we cannot be surprised that we are only presented with 
imperfect results when we find that the examination of 
thirty-three patterns of rifles, eight of carbines, and eight 
of pistols, besides bayonets, accoutrements, cooking canteens, 
tents, picket-pins, &c., occupied little over two months, 
What a feast for committees the same list would afford in 
Pall Mall ! 





ARMY SURGICAL AND COMMISSARIAT 
APPLIANCES. 
No. L 


Ir may be said what have we engineers, mechanicians, 
men of peace and progress, to do with such matters, least of 
all with the tools of the army surgeon? Now these last are 
just that about which we think we may have a special 
word or two to say, and if apology were needed for appear- 
ing upon quasi medical, or at least surgical, ground, we 
might at once call to mind and claim the hack- 
neyed “nil humanum,” &2. Engineers are but men, and 
as interested as any others in the chances of severed 
muscles and broken limbs. But with far more pertinence we 
might call to witness that the very title of chirurgery—yep. 
epyov—work by the hand—handicraft par excellence— 
proves how much the surgeon is allied to the mechanician, 
and how largely the skill of the former has been indebted 
to the contrivance and appliances = by the latter. 
To see how true this is and ever has been, we have only 
to review what gains to suffering humanity have re- 
sulted from the contrivance and gradual — of 
lithotriptic instruments, the mechanical replacements of 
the dental surgeon, and from the innumerable uses of new 
materials, such as caoutchouc, gutta-percha, and parkesine. 
It is one of the commonplace bits of stock wisdom, of 
pulpit and parlour alike, through northern, that is, Pro- 
testant Christendom at least, to -. = = > 
test of the noble apparatus for the relief of dis- 
Ton pe goon which, gradually perfected has now, 
more or less spread over the civilised world, to the direct 
influence of Christianity. This is sustained, or taken for 
granted to be so, by appeals to such facts as that in the 
whole Roman empire, even to the years of its gradual 
break-up, such a thing as a hospital was unknown; that 
the indigent and sick or maimed died uncared for; that the 
soldiers disabled on such fields as Cannce and Thrasymene 
were left to rot or to the ravens, unless the merciful 
sword of a more fortunate comrade put a od to 
their sufferings. But the conclusion is nearly, if not 
wholly, unfounded; indirectly, only, the relief of the 
maimed and wounded owes one thing and one alone, to the 
Christian system ; the modern hospital grew out of the 
monastery. As in early Greece the priests of Esculapius 
were the repositories of what little was known of medicine 
and so in the middle ages as they used to be 
called, the erics and monks possessed what small skill 
there was; and a few amongst 





them were skilful, perhaps 
we ought to say daring enough, like Frere Jacques, 
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to “cut for the stone.” Thus the monastery ad- 
mitted, first, its extern, and, at odd times, or when 
*paid for it, intern patient, and so the first idea of 
a hospital. But there was as little thanks due to 
the religion of these men for the humane part which they 
found it profitable and pertaining to their system to play, 
as there; is to any Mrs. Gamp, in or out of London, who 
finds it wise to attend to her patient if she is to 
get her money. And—although we have no wish 
to say hard things without sufficient occasion — let 
us not persuade ourselves that all the prodigious 
array of the institutions of charity, whose “ peculiar 
claims” for begging fill the newspapers without cessation, 
are purely and simply the goings forth of our existing Chris- 
tian charity, or that a great deal of very base metal does not 
mix with the noble one here, as well as in the handling of 
the incalculable sums yearly squandered upon so-called 
missionary enterprise. The fact is that surgery and medicine, 
now perhaps the noblest of all human callings—we will even 
ablate our own in its favour—have, with all their present 
wide-spread, complicated, and so far efficient combination 
and apparatus for human relief, been the product not of the 
impress of any creeds, but of advancing knowledge, of 
freedom, and of the powerof human combination for orderly 
efforts, which both have rendered possible—even easy. 
Although the curate fresh from Oxford will astonish the 
squire’s dinner-table guests in proving, as he has been 
taught, what an extensive knowledge the Greeks of 
Homer's day must have had of buman anatomy, 
by showing that all the wounds declared in the Iliad to 
have proved mortal to Trojan or Greek were properly 
so, the plausible conclusion is about as true as the 
preceding one, which traces all our charitable institutions, 
some of which, like our own poor law, have but slender re- 
lations to charity of any sort, to Christianity. An old 
soldier knows where to give a mortal stab ; a butcher 
knows how to cut up a beast, but neither are anatomists. 
The first step to surgery of any sort was a knowledge of 
anatomy ; and there was no genuine anatomy worth any- 
thing in practice, at least in Europe, before the end of the 
thirteenth century. Vesalius really commenced its creation, 
and amongst us in England we may almost say there was 
no surgery prior to the beginning of the next century, 
when our own Gilbert Anglicanus wrote and practised. 
War and hospitals together have been the great schools for 
the advance of surgery ; and it is perhaps the only frag- 
mentary morsel of direct benefit that war has ever 
conferred upon the human race—that its mutilations, 
and the direful train of diseases and epidemics which fol- 
low in the train of armed hosts as surely as the ravens and 
kites, have served to help surgery and medicine in the 
treatment of the thousan fw a A and ills that flesh is 


heir to, in civil that is, in man’s only natural life. Mr. 
Ruskin, indeed, in that remarkable rha y, miscalled 
lecture, which he delivered some time ago before the cadets 


at Woolwich, told these boys that war was good for its 
own sake, a thing to be desired for its elevating (!) effects ; 
that a man was less than a man who did not “ smell the 
battle afar off,’ “the noise of the captains and their 
shouting,” with the feelings of the mindless war horse. 
This is funny enough, particularly so from Mr. Ruskin; but 
with’all his latitudeof paradox, it is sad that suchstuff should 
have been permitted to be broached before inexperienced 
boys who are yet to become British officers (and of the 
scientific corps, too); almost as sad as that ugly 
exhibition before Saarbriick, of a tender boy of fourteen at 
his father’s side receiving his baptismal lesson in callous- 
ness to destruction, pitilessness to suffering, and indiffer- 
ence to dangers little understood, as the voblest, grandest 
inaugural possible for him who was to be a future ruler 
of men. 

But we have somewhat wandered. The military sur- 
gery—such asyjit was, of Greeks and Romans—of all ancient 
nations—was, as regarded its objects, greatly simpler than 
that of modern days. The sword, the arrow, or quarrel 
bolt, the sling, were almost the only weapons. The wounds, 
therefore, were preponderantly those of clean cutting or 

iercing instruments, with a certain proportion of more or 
ess bad contusions and fractures. Numbers of men must 
have died through mere loss of blood on the field, 
whose wounds were not yet mortal as to their 
situation or nature. Bad wounds, which produced 
severe nervous shock and prostration, must have almost 
always, too, become death warrants to men left untended 
in the rear of the advancing, or trodden under foot 
of the enemy in the case of retreating troops. The 
Romans do seem to have known the use of the tour- 
niquet; indeed, a stick twisted through a knotted cloth 
or cord must have been invented to staunch blood 
almost as soon as that mythical time when old Tubal 
Cain fashioned the sword and spear. And the first glimpse 
of something like an ambulance seems to have been in oc- 
casional use amongst both Greeks and Romans, as was 
quite natural to peoples used to “the litter,” as a means 
of —— carriage in the time of peace. But there seems 
to have been no system of mili surgery amongst them. 
The dead were beyond all care, of them or for them, and 
incremation was more tedious, costly, and laborious, than 
leaving their corpses to wild beasts and all potent che- 
mical destruction. The mortally or the severely wounded 
died off rapidly—the rest—and they were, probably, alarge 
i, ae agree under clean incised wounds, needed 
ut a or — “oS thread, and cold water and 
rest, for recovery ; and so the surgery was limited ve 
much to, socal, what every intelligent and poco Rit | 
soldier had learned to do for his comrades. Fractures of 
the ter bones, unless simple, and especially when near 
the joints, must have ss been slowly and agoni- 
singly fatal. But, on the whole, the probability is that 
the recoveries per thousand of wounded men in Greek and 
Roman armies who were able, with or without help, to 
leave the field, was not very much below the proportions of 
more modern troops. 

But the invention of gunpowder and the wide-spread use 
of and artilleryin the fourteenth century made an 
immense change in military surgery. The natures of the 
wounds now given were essentially different from those 





of the days when the sword and spear alone decided the 
battle. To the incised and piercing were now added pene- 
trating wounds by gun shot, by cannon ball, and by frag- 
ments of shell, and without anatomy the surgeon had no 
chance of dealing with lines of severance and contusion to- 

ther, penetrating through a small aperture and going he 

ew not whither. The very phenomena of gun shot wounds 
must have been a new revelation, for never before had 
human flesh and bone been smitten asunder or severed at 
such a velocity—just as in our own time the rified elongated 
bullet, with its small diameter and still greater velocity, as 
well as the savage explosive bullet, are calling forth the 
necessity for new observations as to the nature of the 
wounds, madeand new methodsfortheir treatment. Probing 
for lodged bullets will certainly come to be exceptional here- 
after, if it be a fact that the same needle-gun or Chassepot 
bullet, at ranges of 300 to 500 yards, will go through two 
or three men’s bodies, 

One is filled with admiration, however, in reading the 
works of Ambrose Paré, who may be viewed as the 
creator of modern military surgery, when we see the clear- 
ness and rapidity with which the great outlines of operative 
treatment were arrived at and remain in great part to the 
present day. Ambrose Paré was a Huguenot, and a barber 
surgeon—for surgery had not yet become a profession in the 
sixteenth century—but his rare combination of humanity, 
common-sense, observational power, logical reasoning, aud 
skilful hand, caused him irrepressibly to emerge, aud to 
become the surgeon of successive French monarchs, from 
Henry II., through the massacring days of Charles IX., 
down to those of Henry III. This at first obscure and 
modest native of Laval, in the old province of Mayenne, 
was in every way a truly great man, one of whom 
France may well be proud. Amputation before his 


day was replete with horror. The backward state 
of mechanical art provided the surgeon with but 
r instruments. He severed the limb, flesh and 


ne, as old pictures and engravings ure alone enough to 
prove, like a butcher ; the methods of section, and of con- 
servation of the skin to form serviceable stumps, were yet 
scarce known; and though tying blood vessels does not 
seem to have been quite unknown at even very remote 

riods, it was not practised, aud the wretched beiug, writh- 
ing from under knife and saw—for chloroform and nitrous 
oxide gas were centuriesaway yet from human revelation— 
had the flesh seared away with a red hot iron blade, or the 
end of the stump dipped into boiling oil or pitch, in order 
that the bleeding might be staunched. Even into bleeding 
bullet wounds boiling oil was frequently puured as a means 
to arrest hemorrage. Paré abolished all this, and 
tied the arteries with silk. He accompanied the French 
armies into Italy, and in those campaigns also laid the 
foundation of that system of field surgery and of its 
apparatus, which was brought to probably nearly as com- 
plete astate as it presents even at this moment, in the hands 
ef Larrey and the other great military surgeons of the 
campaigns of Napoleon the Great. 

In the wars of Frederick—Mr. Carlisle’s hero—in those 
of Marlborough, of Louis XIV., wounded men were helped 
to the rear by their comrades, as best they might; the 
only ambulance, litter, or barrow seems to have been three 
crossed muskets, or pike staves, and the wounded were 
huddled into rude jolting country carts, impressed or 
forced from their owners. The wounded man, whose life- 
tide was fast ebbing away through shot having toro 
blood-vessel, however he may have then been the subject of a 
rather more humane solicitude, was little better off than 
the Roman soldier under Julius Cesar. He is better off 
now, if the exigencies of war at the moment do not hinder, 
as they often must; for in war, as Scharnhorst said, 
“ success to effect the object is paramount; to take care of 
or to spare the instrument is but secondary.” The wounded 
man is rapidly carried off, and out of further danger—if his 
wounds be of a character to admit of it they are treated more 
or less upon the spot, and fewer bleed to death. Those that 
are brought off and from under fire,arecarried uponsuitably- 
constructed litters or barrows on wheels, and removed to 
the field hospitals, cr to large buildings and towns, &c., in 
the rear, where still larger hospitals have been formed or 
extemporised, in ambulance wagons, which are an immense 
improvement upon even the best carriages that were in 
existence in the days of the First Empire. 

In the American Civil War railway carriages were 
specially fitted up for the reception and transport of the 
wounded, and we believe something of the same sort has 
been effected by the Prussians, if not by the French. In 
all these ameliorations what is it that we recognise as the 
really efficient moving foree—acting, no doubt, under the 
motive desire of kings and emperors to economise the 
raw material of their detested ultima ratio, and of the 
longing of their fellow men, and women, too—to assuage 
or minimise sufferings which they are powerless to prevent ? 
Itis simply the brain and the band of the mechanician and 
enzineer, working with the surgeon, and in concurrence 
with the suggestions of his special knowledge. 

Itis at best to the reflecting man a disheartening task this 
helpto the sick and wounded, and onetoo often taken up with 
much of the hollowness and self-delusion and satisfaction 
that belongs to those of the order whom Dickens so cha- 
racteristically sketched in the immortal Mrs. Jellaby. 
If we may judge from most of the thundering and ex- 
aggerated letters and “appeals” for help and so forth that 
now fill our papers, a large proportion of this cheap bene- 
volence is misdirected, and based on much ignorance of 
actualities, and of the utter disproportion between means 
and ends. We hope to say something more upon this in 
another article, for, indeed, it is in part the sight of those 
frantic demands for “old rags to scrape into lint”—when 
unbleached calico, specially fitted and made for bandages 
and dressi can be had at twopence per yard, and when 
as much “ ie” can be made in a day by machinery in 
Manchester as all the ladies and gentlemen of these interest- 
ing associations will make were the war to last a year—that 
has suggested to us an article or two upon mechanical 
appliances and helps for the wounded in war. We cannot 
enter in detail upon these now, for our space is more than 
exhausted, and the present article must be viewed by our 





readers as only a‘sort of broaching of our subject. 
Meanwhile may we just remind in all soberness 
and gravity these writers of stimulating appeals for 
money, and rags, and what not, and those hysterically 
merciful ladies and gentlemen who take so great a pro- 
fessed interest in the sick and wounded of the two nations 
gone by the ears—neither, probably, caring much for our 
solicitudes because they are divided between adversaries, 
if, indeed, not chiefly so far given to one, and be- 
cause both know enough of actual war realities to know 
full well the little we could in any case do tu help them—of 
the solemn saying upon a like occasion of the late Robert 
Hall, the celebrated Dissenting minister, “That philan- 
thropy alone is genuine that glows with a warmth propor- 
tionate to the nearness of its object.” What have we got 
to do with cut + or French, whilst at every 
street’s corner may be seen—whilst every newspaper column 
is full of scenes of savagery and{cruelty—the children of 
neglect and ignorance at home. Are women kicked to 
death less objects for your solicitude, ladies, than those 
fine fellows, light haired Dacians or black bearded 
Jauls that so engage your imaginatious and interests? 
Must youl have war spice, or your benevelence grows 
cold and flavourless? Within a gunshot of where we write 
a crowd of men and boys—aye, and of womentoo—occupy 
day after day, the noontide of that time which should be 
spent in labour, in small gambling in the open street, 
diversified with filth, swearing, and fighting. We see 
them at the same—worse than idleness—day after day. No 
one, policeman or other, interferes with this wholesome liberty 
of the subject; it isa back slum, decent people don’t see 
it—why should the authorities? These men never do u 
day's work; idle by day, thieves and burglars by vight—in 
the battle of life these are the brigands that wound morally, 
if not actually, all around them. Would it not be 
better, ladies, that you dropped the rag scraping —leave that 
to a machine which a machine cau do, if needful at all, in far 
better fashion and cheaper--that you devoted your philan- 
thropy and yourenergies to a nearerobject, and helped as best 
you could in teaching these—your own countrymen — that if 
apy man will not work neither let him eat. But even that 
seems Obsolete and forgotten in our coddle-thief and 
humanitarian country and time. 


LITERATURE. 


The Military Resources of Prussia and France. By Lieut.-Colonel 
Cuesney, R.E, late Professor of Military Art and History in 
the Staff College, and Henry Reeve, Esq., V.C.L., Corre- 
sponding Member of the Institute of France. Reprinted 
from the “ Edinburgh Review.” London: Longmans, Green, 
and Co. 

Four essays reprinted from the “Edinburgh Review,” 
together with an appendix relating to the French laws on 
the recruitment of the army, make up the little book now 
before us. It isa very prevalent habit to sneer at maga- 
zine articles as superticial or maccurate, or insufficient 
because of their brevity to convey a real knowledge of the 
subjectof which theytreat. That there is foundation for this 
opinion there can be no doubt; but we do not think that it 
exists to the extent that some would have us believe. The 
number of the reading public is increasing enormously, and 
the amount of leisure at its disposal is probably diminish- 
ing in a corresponding ratio. Nine out of ten of the pro- 
fessional men of the present day have no time to take up, with 
the view of mastering it, a book on avy scieutitic or learned 
subject ; but the magazines, by compressing within small 
limits the whole gist of a subject, or by giving a sufficiently 
accurate precis of the contents of a book, or a series of 
books, furnish a kind of literature which exactly suits the 
irregular or even spasmodic efforts of the reading business 
man, It is quite true that this system of obtaining infor- 
mation has its serious defects. A too close adherence to a 
course of magazine reading is apt to beget what may be 
called an encyclopedic mind—a mind that has a general ac- 
quaintance with many subjects, not being thoroughly 
familiar with any one; endeavouring to make up for the 
want of real Jearning, which can only be obtained by per- 
sonal examination and much thought, by a showy know- 
ledge of the opinions of others, and a habit of facile refer- 
ence to the literature of the subject. But, on the other 
hand, a magazine article may afford a thoughtful man sub- 
jects for speculation, and it may still further assist his 
studies by references to more important authorities, so that 
after all the fault is not so much with the system as with 
the individual reader. 

The present essays, which have been so opportunely 
republished, will well repay persual, and we regret that 
the demands upon our space compel us to pass briefly 
over much that is deserving of a more extended notice. 
Under these circumstances it is to the fourth essay, by Dr. 
Reeve, on “ Rifled Orduance in England and France,” that 
we turn our attention. As the title leads one to infer, the 
author has endeavoured to draw a comparison between the 
armaments of the two countries at that time (1864), which 
he has brought up to the present date by the addition of 
notes. We do not require to read very far to find that he 
is opposed to the Armstrong system of ordnance, aud that he 
is disposed to view with most satisfaction the course adopted 
by the French. He does nct deny fora moment that Sir 
William Armstrong was successful in effecting a great im- 
provement in our armament, but his efforts were wrongly 
directed, and culminated in the breech-loading field gun 
which our neighbours were acting the wiser and more 
enconomical of converting into bronze muzzle-loaders. 
The drawbacks to the first system proceed from the funda- 
mental mistake of adopting a projectile which can only be 
forced into or through the piece by loading at the breech. 
Nothing is gained in field artillery by loading at the breech 
if the projectile can be easily introduced by the muzzle. 
Moreover, the use of lead-coated projectiles forced from 
a chamber somewhat larger than the bore has, among 
others, the very inconvenient result of destroying windage. At 
first sight this might appear to be an absolute ——- 
but very little thought serves to show the falsity of the 
supposition. In the first place, the gun is of course much 
more tried when there is no windage. In fact, increasing the 
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charge with windage strains the gun less for a given velocity 
than reducing the charge and the windage. Secondly, the 
rush of the gas past the projectile tends to relieve fouling. 
Thirdly, the absence of windage necessitates the adoption 
of a costly and complicated system of double fuzes, and, 
finally, to crown all, a gun shoots worse without windage 
than with it. Dr. Reeve explains this last fact in a very 
few words, When the projectile is in motion the point of 
time at which it leaves the gun decides its direction, and 
the slightest variation of pressure from within or without 
at that instant causes deviation in its subsequent flight. 
The absence of windage is thought to increase the pro- 
bability of some such variation of pressure; but when a 
portion of the gas generated by the explosion is allowed 
to escape by windage—for this gas travels four or five 
times farther than the projectile itself—it serves, 
as it were, to prepare the atmosphere for the projectile, and 
so to speak, forms a prolongation of the chase, a tubular 
to launch the latter on the straight line of its trajectory. 
The gas, envelope to the shut sheltering it from atmo- 
spheric effects till it is fairly started on its way. 

The author has a very strong and proper objection to 
anything like complication in a field gun, and this 
feeling clearly assists him in his adherence to the 
French muzzle-loader. He says, “A field gun can 
never be too simple, or too light, or too easily 
handled ; and as it is only intended to act against men, or 
horses, or at most light field-works, it would seem that, 
provided it carries a projectile of a destructive characte 
with accuracy to the required distance, it has force enough 
to accomplish its purpose. In other words, it is not worth 
while to increase the weight or complexity of the gun, with 
a view to give it other qualities not often, if ever, required 
for field purposes.” 

The subjeci of field guns is very fullyand ably discussed, 
and before proceeding to the question of rifled guns of a 
heavier description the author lucidly points out the re- 
quirements of siege guns, guns for coast defence, and guns 
for shipboard, all of which are used under differing cireum- 
stances. When, however, he comes to describe the hooped 
guns of the French navy we find that his admiration for 
the apparently economical practice of our neighbours has 
led him into some inaccuracies, These guns, it may be re- 
membered, are of cast iron strengthened with steel hoops, 
and an account of their successful trials in France is con- 
trasted with attempts made at Woolwich to strengthen 
iron guns, and he observes that steel hoops, which are the 
only ones which have succeeded in French hands, have 
not had a trial in thiscountry. This statement is obviously 
incorrect, for the Blakely system was tested and found 
wanting ; moreover, the Ordnance Select Committee, in 
1861, reported that they had “very little confidence in 
proposals to strengthen cast iron by external envelopes of 
steel or wrought iron. The process of gradual destruction 
commences with small fissures around the vent, and when 
these have proceeded toa certain extent the entry of gas 
at an enormous pressure tends to rend the metal as if by 
a wedge; no external envelope will prevent the action.” 
Theauthor should also have made allowance for the difference 
between the dynamic force of French and English powder 
when he drew comparisons between trials in the two 
countries. 

It is a source of regret to us that we cannot devote 
more space to this collection of essays. We can only re- 
commend it to our readers, who cannot fail to remark how 
fully the conclusions therein arrived at are justified by 
everyday occurrences on the Continent. . 


Geography : Physical, Historical, and Military, from the French 
of 1. Lavallée, Edited, with additions and corrections, by 
Captain Lenpy, F.G.S., &e. London: Stanford. 

Tuis geography, so far as we know, has until recently when 
the present war added a new element to its interest. been 
but little noticed. It is, however, take it for all in all, 
though not free from defects, the best geography at this 
moment in the English language. The author, M. La- 
vallée who produced it in 1856, was Professor of Military 
History and Statistics at the well-known military school 
of St. Cyr, and its editor and translator whose work has 
generally been very well done—his English being a vigo- 
rous transfer of the force of bis original—is director of the 
Practical Military School at Sunbury. Originally intended 
as a class-book for military students, it has a military 
vein pervading its whole body; but except that a far 
larger amount of information is given as to the countries 
which have been and shall be again and again the 
theatres of war than to those peaceful oases, “where 
no trumpet brays, no war horse champs,” it is a geo- 
graphy as fitted for the uses of civil or scientific life as for 
that of the soldier. 

Lavallée’s seventh and last edition was issued corrected 
by his hand, we may presume, in 1865, and it is from this 
that his translator has worked. It is claimed in the trans- 
lator’s preface for Lavallée that he was, in fact, the origi- 
nator of what may be called natural geography—that is, 
the descriptive subdivision of the earth’s surface, not by 
the accidental and artificial margins that war, and politics, 
and what not, have defined for states or nations, and which 
Governments denominate frontiers, but by a wide, open- 
eved survey of the natural features and the subdividing 
lines of mountain crests, &c., of each great natural basin, 
taking in all the characteristics that belong to each—natural 
features, soil, products, climate, people, history, government, 
&e. This probably claims too much for Lavallée, because, 
independently of the somewhat vague notions or inceptive 
trials of Ritter, Humboldt, Lacroix, and others, as noticed 
in the preface, Malte Brun certainly did conceive, and 

vartly attempt, something of this sort of classification. 
et it must be conceded to Lavallée that his mode of 

carrying out this idea has much of originality and genuine 
merit of its own. 

Mrs. Somerville has given, in her three delightful 
little volumes, an exquisite reswmé of physical geography; 
but Lavallée’s is not physical geography in the exact sense 
of considering this planet as a Sechiint a part of a far 
vaster one, whose movements, so far as its surface is con- 
cerned, we are to decipher and describe by the aid of 





physics, chemistry, mechanics, &c. &c. Here physical 
geography is in this sense subordinated to and made the 
stand-point for historical, descriptive, and military geo- 


graphy. Man, his history and works, come _ into 
lay as well as nature and her plastic forces, 
uch is the idea here, and very instructively on 


the whole is it carried out. Were we disposed to 
find fault, it would chiefly be applicable to the 
first, or opening chapter, “ on the interior of the earth ”—in 
which we certainly do find some things stated, with the 
confidence of indubitable ascertained facts, that are more 
than questionable. In fact, we must imagine that neither 
author nor translator is a very profound physical geologist— 
though bothare very good physical geographers. There are, too, 
afew mistakes that have escaped noticeand correction, suchas 
underthechapter of “Generalities,” p. 46, where it is said that 
the tides in the English Channel rise 55ft. The descriptive 
and philosophic eulogy at page 51 upon Europe—what she 
was by nature, and what she is through man’s labour and 
skill, may be taken as a favourable example of the good 
style of English of the work. Another edition of this 
capital little book, in which the military element should be 
very much pruned down, and the information made as 
ample for the peaceful, as for the “cock pit” states 
of Europe and extended to all parts of the world— 
would form a most acceptable addition to our existing 
stock of English educational works of the higher class; and 
now that the new Education Bill is about being attempted 
to be put to work, this would seem to be quite the moment 
for such to be brought forth. 


THE SNIDER REDIVIVUS. 


WE have excellent authority for stating that the Government 
are manufacturing Suider rifles at Enfield, and have contracts 
with the Birmingham and London Small Arm Companies for 
this arm. The gun was originally adopted as a makeshift, 











and as a makeshift it is now being made, the excuse being, after 
two years of most successful experiments with the Martini-Henry, 
| that there is no time to manufacture this latter arm. The 
| Snider may possess a better breech action than the Chassepot, 
| but it is inferior to the latter in range and accuracy, just as 
| the Chassepot is superior to the needle-gun ia this respect. The 
| correspondent of the Daily News with the Prussian army says 
the Chassepot kills quite as far as the needle-gun. The effi- 
ciency of our troops is being sacrificed to make good Mr. Card- 
well’s statement of the 300,000 breech-loaders in store. 

Is there not in this country sufficient engineering skill and 
energy to manufacture outside of the two small arm companies 
a sufficient number of efficient Martini-Henries to at least arm 
our Volunteers, so that they may make up for what they lack in 
experience by the excellence of the arm with which they are to 
fight ? 

As matters now stand, in spite of the war in which she is now 
engaged, it is not improbable Prussia will be armed with the 
Martini-Henry before we are, and that we shall find that we 
have expended thousands of pounds in experiments, of the results 
ot which other Governments eagerly avail themselves, while we go 
on making an arm which we have been at much cost and pains 
to prove is inferior to another arm, which other we do not manu- 
facture, simply because to do so would be to depart froin the 
groove in which certain factories prefer to run. 


FOREIGN AND COLONIAL RAILWAYS. 


ADJUSTABLE gouge cars are finding increasing favour in the 
United States. One ran recently from New York to San Francisco 
and back. On the outward trip the car ran over the Erie brozd 
gauge to Buffalo; then on the Lake Shore road gauge of 4ft. 10in. 
to Cleveland ; then on a ‘‘compromise gauge” of 4ft. 94in. to 
Chicago; then to Council Bluffs on the Missouri river by t'e 
Chicago, Rock Island, and Pacifie gauge of 4ft. 8hin. The cor, 
having been detained tive days at Council Bluffs in consequence .£ 
a freshet in the Missouri, then crossed over to Omaha, whence : 
proceeded over the Union Pacitic and Central Pacific to Sacramen: », 
and over the Western Pacific to Sacramento, making the trip :: 
fourteen and a-half days’ running time. A contract for building a 
tunnelin Washington for the Baltimore and Potomac Railway has 
been awarded to Messrs. M’Laughlin, Reynolds, and Co., and sec- 
tions of grading to Messrs. J. Campbell and Brothers, and Mr. 
Hugh MCaffrey. The tunnel at Washington, when completed, 
will be 1500ft. in length. The West Wisconsin Railroad has been 
completed as far as Richardson Corners, eight miles beyond Au- 
gusta ; but sixteen miles now remain to be completed between the 
present terminus and Eau Claire. The New York Housatonic 
and Northern Railroad, to run from White Plains, New 
York, to Danbury, Connecticut, has been commenced by 
Messrs. Sterns and Clark. A portion of the road from Dan- 
bury to Brookfield is already completed. Contracts for three 
principal bridges on the Mansville and Lexington Railroad have 
been let to Messrs. Irvine and Co., of Ohio. Messrs, Willis, Phelps, 
and Co., of Springfield, Massachusetts, are discussing the subject 
of the introduction of Asiatic labour on the railroad which they 
are building from Framingham to Lowell. The first iron for the 
Northern Pacific Railway has left Detroit for Duluth, Minnesota, 
on the steamer R. G. Coburn. The consignment consists of 200 
tons of first class T rail, manufactured in Pennsylvania. A Con- 
necticut Western Railroad is expected to be speedily constructed; 
a company has been formed in New York to complete the connec- 
tion. The Syracuse and Chenango Valley Railroad is expected to 
be graded from Syracuse to the canal crossing (about six miles) in 
the course of this month. A strong force of men are at work near 
Fayetteville, and stone is being drawn for the bridges and culverts 
along the line. Work has been commenced upon a tunnel at Caze- 
novia ; and, in fact, along the whole line tne contractors are rapidly 
pushing forward their operations. 

The South Italian Railway Company is steadily proceeding with 
the development of its network. At the commencement of 1869 
the Foggia and Naples line was worked for a length of 111} miles. 
In January, 1869, the directors opened a section from Savignano 
to Pianerottolo, 3} miles in length, and on the completion of the 
Ariano Tunnel in July, 1869, they added a fresh section of 6} 
miles, so that at the close of last year they had in course 
of construction only 24 miles between the extreme stations of 
Starza and Santo Spirito. Grave difficulties met with in the con- 
struction of the Starza and Cristina tunnels delayed the opening 
of this section, The Starza tunnel was, however, completed in 
May, 1870, and the Cristina tunnel is expected to be completed 
towards the close of the current year. Anxious to put Naples 
in communication with Foggia without delay, the directors 
have constructed a tem line round Cristina. Trains 
have been worked since May upon this temporary branch, which 





will beabandoned on the completion of the Cristina tunnel. Works 
for establishing a junction between the Castellamare line and the 
a central station are being pushed forward with energy, and 

diture made by the company 
1869 amounted to £769,7 





ill be shortly completed. The ex 
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NOTES FROM PARIS. 
(From our own Correspondent.) 

Tur fortification of Paris proceeds with great activity under 
the superintendence of a committee consisting of the General of 
Division, Trochu, Commandant of Paris, president ; Marshal Vail- 
lant, Admiral Rigault de Genouilly, Baron Jéréme David, 
Minister of Public Works ; General of Division Baron de Chabaud 
la Tour, General of Division Guiod, General of Division d’Aute- 
marre d’Ervillé, and General of Division Soumain, to which will 
be attached all the generals, officers, and commissariat corps who 
may be required. The committee meets daily at the bureaux of 
the Minister of War, and reports daily on the state of the works, 
armaments, ammunition, and provision of the city to the Minister, 
who in his turn reports to the Council of Ministers. Twenty-two 
engineers of the Corps of the Ponts and Chaussées and contractors 
have been added to those named in our last note. The number of 
workmen employed at the present moment exceeds twenty thou- 
sand, and an immense number of applicants have been refused, 
the corps being quite sufficient for all demands. The fortifications 
are covered with officers and men, and the work seems to proceed 
well, All the architectural and other works of the city are sus- 
pended, and the yards or workshops either closed or in possession 
of the Committee of Fortification, all the roads into the city are 
cut, many of them closed, and the rest furnished with wooden 
bridges. Sixteen powder magazines are being constructed by the 
military engineers with walls 5ft. thick, and the upper portions 
covered with iron plates. 

It has been decided that in case of another great defeat con- 
siderable portions of the Bois de Boulogne and Vincennes shall 
be sacrificed. sthen = : 

A large portion of the guns are in place on the fortifications, 
and others arrive continually from the various ports ; these pieces 
are mostly of large calibre, and will be armed by the marine 
artillery. The major part of those already on the fortifications are 
as old as the Restoration; some, if not all, having been rifled; it 
is curious to see the Bourbon’s ciphers, the two L’s, interlaced and 
surmounted by the old royal crown, and bearing names given in 
honour of the Louis. Thus one is called the Exiled, another the 
Return, and a third Le Desiré ; others bear curious names, such as 
the Extravagant, Freluquet (the Frivolous), and Brouillon (thc 
Embroiler). One, which weighs nearly three tons, is called the 
Competent. another Grief, and one, dated 1848, is called the 
Egosillé, which may be interpreted, one who bawls himself hoarse 

‘A large number of marine artillerymen and marines have arrived 
in Paris, where they are as unknown as if they belonged to a 
foreign country ; it is curious that the marine artillery training 
ship, from which many of the younger men came, is the Louis XIV.; 
it would seem like another Restoration, and such may possibly 
come about, but not for the elder branch. They are fine, active- 
looking fellows, but generally small and slight as compared with 
our men of the same class, but their reputation as gunners is high, 
and they would doubtless do great service if they should be called 
upon to show their skill; they carry Chassepot carbines and re- 
volvers, and their step is free and smart, like that of men accus- 
tomed to sea air ; however, in this the Zouaves resemble them, but 
the latter have not the same pleasant open faces, but look more 
like theatrical soldiers. Admiral La Ronciére Le Noury issued a 
capital order of the day to the marines the other day, in which he 
says :—‘* The country counts on your courage, your devotion, and 
your sentiment of discipline. You will show it that the qualities 
which animate the seaman are not less on the ground of a bastion 
than on the deck ofa ship. What you were in the trenches of 
Sebastopol, you will be on the ramparts of Paris,” &c. The Ad- 
miral knows the men he addresses, and they will certainly not 
disappoint him. 

A number of gunboats, which have never had a chance of 
swimming on the Rhine, are coming‘up the Seine, and some of 
them, it is said, which draw but little water, will be able, if 
necessary, to navigate the Marne, which comes from Chalons into 
Paris by Charenton. Captain Thomasset, a naval officer of high 
standing, is to have command of this flotilla. tet 

Amongst the proposals for aiding the defence of the capital is 
one from acalculator in the Bureau de Longitude, who asks for a 
grant of money for the production of a new engine of war which 
he has imagined, and which, in the space of half an hour, will 
throw a million of projectiles that will sweep the enemy off the 
face of the earth at 1500 meters, and wound grievously at a dis- 
tance of three kilometres. It will only take about fifteen or 
twenty days to make, and not cost more than £10,000. If the 
Ministry will not listen to his proposal he is determined that the 
matter shall go before the Corps Legislatif. The fortification 
committee is doubtless pestered with such crack-brained notions, 

I do not believe that there is any general belief that Paris will 
have to stand a seige—and I am personally concerned in the 
matter—for I can see the fortifications from my windows, and 
doubtless, should it occur, have to decamp towards the heart 
of the city. Yet the following appeared in one of yesterday's 
papers;—‘ M. Lespérut showed a despatch at the Corps Legislatif, 
according to which the Prussians had entered Chevillon, in the 
Haute Marne, near Chaumont. This movement would lead to the 
supposition that the Prussians are making for Paris by way of 
Sézanne,.” 

The Minister of War has called a meeting of the 130 gun- 
smiths of Paris, and requested them to establish shooting gal- 
leries in places which will be pointed out to them. Each of these 
schools will be supplied with twenty-five Chassepots and a suffi- 
cient number of cartridges. The Gardes Mobiles and the Volun- 
teers—several corps of whom, foreign as wellas French, have been 
formed within the last few days—are to be taught gratis if they 
bring a note from their superior officers ; the cost of the schools to 
be defrayed by the city authorities. ; 

Gasworks are awkward establishments in the hands of an enemy, 
and the authorities have taken measures to produce all the gas 
required within the fortifications. Sufficient coal for the lighting 
of Paris for eighty days is said to be in store. We are told also 
that means have also been taken to prevent the enemy interfering 
with the water supply. é , 

Six ambulance parties have now quitted Paris for the seat of war, 
the last was the largest of all, including forty surgeons and assist- 
ants, and 120 hospital attendants, under the charge of Dr. Ulysse 
Trélat, surgeon of the Hospital of La Pitie, and professor in the 
faculty of medicine, who, like all his comrades in this and other 
ambulances, volunteered for the service. The Americans in France 
have also subscribed for, and sent out an ambulance party. Each 
party, as it proceeds along the boulevards, makes a collection, the 
amount varying generally from five to ten thousand francs, and 
collections are also made in very many of the shops, and many of 
the kiosks on the boulevards, where newspapers are sold, but the 
result is not what it should be, and strong remarks are beginning 
to be made on the subject. It is said that while the French have 
collected scarcely three millions of francs, the Germans have ob- 
tained twenty millions or more. It must be stated, however, that 
chateaux and private houses of all classes have been thrown open 
in all parts of the country for the reception of as many wounded 
as they can accommodate. 

An exhibition of camp and ambulance materiél has been opened 
in Patis, with pictures and works of art of all kinds, to which the 
admission is one franc—twenty per cent. of the receipts and six 

r cent. of the amount of the sales being devoted to the funds 
or the aid of the wounded. 

One of the road engines used to convey the copper ore from 
Sourcieux les Mines to the railway station at Arbresle exploded in 
one of the streets of the last-named town. The explosion was fearful ; 
one of the east iron wheels of the locomobile, as those engines are 
called in France, was hurled against the garden wall of a house, 
and threw down several yards of it, and a part of the boiler made 
| a hole in the wall of an sljoining house. Several people had nar- 

Tow escapes, but no one was hurt ; the driver and stoker were 
' taking a glass in a café! 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 


2188. Witt1AmM TARLETON Bury, Regent Works, Sheffield, “Improve- 
ments in picks, adzes, and tools of a similar character.” 

2192. Joseph Marspen, Bolton, Lancashfre, “‘ —" means or appa- 
ratus for protecting or shielding soldiers in battle.” 

2194. Sicismunr Leowt, Paul-street, New North-road, London, ‘‘ Improve- 
-ments in apparatus for disinfecting, purifying, and drying, and also for 
cooking by heated air.”—6th August, 1870. 

2196. Ropert Morton, Stockton-on-Tees, Durham, “ Improvements in 
multitubular apparatus for cooling or heating liquids, for distillation 
and condensation.” 

2198. Jean Napat, Newman-street, Oxford-street, London, “Improve- 
ments in nozzles for pipes used in watering gardens and similar 
purposes.” 

2200. James GARTH MarsHaLt, Holbeck, Leeds, Yorkshire, ‘‘ Improve- 
ments in ventilation and in the purification of air.” 

2202. Jean Marie Avouste Lacomme, Euston-street, Euston-square, 
London, “Improved means of exhibiting in the open air advertise- 
ments, photographic views, portraits, or pictures, and also for 
decorating the fronts of theatres and other buildings.”—8th August, 
1870. 


2204. Josern AnpREw Keates, Liverpool, and Jon Fenwick ALLEN, 
St. Helen’s, Lancashire, ‘‘ Improvements in the production of certain 
metallic alloys, and in furnaces employed in the process.” 

2206. EpwarD JoHN POWELL, ingham, ‘A new or improved com- 
position for preserving iron and steel from rust.” 

2210. Epwarp Moss, Winchester House, Old Broad-street, London, “‘ Im- 
provements in the manufacture of leather for picking bands, lathes, 
and other articles requiring leather of an extraordinary toughness, 
durability, and strength.”—A communication from Messrs. Klemm 
Brothers, Pfullingen, near Reutlingen, Wurtemburg. 

2212. Joun Henry Jomnson, Lincoln’s-inn-fields, London, “ Improve- 
ments in the extraction of juice from sugar cane, and in apparatus 
ouees therein.”—A communication from Jean Frangvis Cail, 


‘aris. 

2214. ALEXANDER Metvitte CLARK, Chancery-lane, London, “‘ An im- 
rovement in wood pavement.”—A communication from William 
Vilmot Ballard, Elmira, Chemung, New York, U.8.—9th August, 1870. 

2216. THomas StTerp#ens and CHARLES StepHENS, Admiral’s Hard, Stone- 
house, Devonshire, “Improvements in machinery or apparatus for 
obtaining and applying motive power from the rise and fall of the 
tides.” 

2218. Joun Mortimer Hepret, Storey’s-gate, Westminster, “‘ Improve- 
ments in apparatus for working railway switches and signals.” 

2220. MarTIN MacpermoTt and ArTHUR Davip WILLIamMs, Scott’s- 
chambers, Pudding-lane, London, ‘‘ Improvements in the manufacture 
of twisted metal bars to form augers and drills, and an improved 
composite machine for twisting such augers and drills and for cutting 
screws.”—A communication from Jean Boulay, Autun. 

2222. ABRAHAM WappincTon, Bradford, Yorkshire, “ Improvements in 
carriages for running on circular railways, and in the means or method 
of propelling the same.” 

2224. Nicno.as Dewerrivs Spartaut, Liverpool, “Improvements in 
apparatus for compressing air and raising and forcing fluids.” 

2226. Wooprorpd PitKxincton, Balham, Surrey, ‘‘ Improvements in the 
construction of wheels.”—10th August, 1870. 

2228. Epmunp WILLIAM PyLe Taunton, Birmingham, ‘“ Improvements in 
pumps for raising and forcing liquids.”—A communication from 
George C. Bishop, Montreal, Canada. 

2230. Samuet Brooxs and Jonn StanpisH, Union Ironworks, West 
Gorton, near Manchester, “‘ Certain improvemeuts in machinery for 
preparing cotton and other fibrous substances.” 

2232. Joun DopcEoyn, Burnley, Lancashire, and WILLIAM ATKINSON, 
Walk Mills, Colne, Lancashire, “Improvements in looms for 
weaving.” 

2236. James Startey and Wittiam Hiviman, Union-street, Coventry, 
Warwickshire, ‘‘Improvements in the construction of wheels appli- 
cable chiefly to velocipedes, and in the driving gear for such articles.”— 
11th August, 1870. 


Inventions Protected for Six Months on the Deposit of | 37 


Complete Specifications. 
2221. Cuantes Gordon, Goswell-road, Lundon, “‘ Improvements in ‘the 
construction of breéech-loading fire-arms.”—10th August, 1870. 

2233. Wittiam RoBert Lake, Southampton-buildings, London, ‘‘Im- 
rovements in sewing machines for producing over-cast and button- 
ole hems with a single needle.”—A communication from Isidor Nasch, 

Berlin, Prussia, and Charles Grimme, Brunswick.—11th August, 1870. 

2234. Jonn Storey Davies aud Waren Epwarp Yates, Manchester, 

“Certain improvements in looms for weaving.”—11th August, 1870, 


Patents on which the Stamp Duty of £50 has been Paid. 


2371. Wrutram Witumer Pocock. Craven-street, Westminster, ‘‘ Indexes 
or tell-tales.”—17th August, 1867. 

2388. Apotex Conen, Birmingham, “‘ Watches.”—20th August, 1867, 

2378. Cuinton Epacumpe Brooman, Fleet-street, London, “ Preparing 
printing surfaces.”—-19th August, 1807. 

2424. Joun Casn and Josepu Casu, jun., Coventry, ‘‘ Towels,”—24th 

_ Augusi, 1867. 

2374. Tuomas Tunst1L1, Burnley, Lancashire, ‘Size for warps, &c.”— 
19th August, 1867. 

2395. CuarRLes WittiamM SIEMENS, 
“ Furnaces.”—2lst August, 1867. 

2387. ALEXANDER SovtHwoop Stocker, Lamb's Conduit Works, Artillery- 
street, Bermondsey, Surrey, ‘‘ Bottles.” —20th August, 1867. 

2454. Wittiam Taomas Warts and Daniet JosepH FLEETWoop, Birming- 
ham, ‘‘ Presses.” —28th August, 1867. : 

2398. James Murpocu Napier, York-road, Lambeth, Surrey, “ Coining 
presses.”—21st August, 1867. 


Patents on which the Stamp Duty of £100 has been Paia. 


2050. ALeExanper CruicksHank, Glen Park, Lanarkshire, N.B., ‘‘ Food 
for cattle, &c.”—18th August, 1863. 

2051. James YarTes, Rotherham, Yorkshire, ‘‘ Armour plates, blocks, or 
bars.”—18th August, 1863. 

2055. Cyrus Hatt McCormick, Chicago, U.S., “Reaping machines.”— 
18th August, 1863. 

2056. Cuartes Georce Witson, Blackheath, Kent, *‘ Pressing cotton, 
&e.”—18th August, 1863. 

2061. Gzorop Tomuiinson Bovusrietp, Loughborough-park, Brixton, 
Surrey, ‘‘ Feeding weft in hair cloth looms.”—19t August, 1863. 

2066. Witttam GaLLoway and Jonn GaLuoway, Manchester, ‘Steam 
boilers and water gauges.”—20th August, 1863. 

2071. Jonn Pratr and Witti1aM Rickarpsoys, Oldham, Lancashire, 
“ Winding narrow laps of wool.”—20th August, 1863. 

2120, Witt1am Epwarp Newton, Chancery-lane, London, “‘ Breech-loading 
fire-arms.”—27th August, 1863. 


Great George-strect, Westminster, 





Notices of Intention to Proceed with Patents. 


1076, Gustavus ADoLPHus Jonn Scuortt, Bradford, ‘‘ Yarns or threads.” — 
12th April, 1870. . 

1030. Wii Liam Ancus, Fraserburgh, ‘“ Mast-head Llocks, 4c.” 

lu3l, MicHar. Bai.ey, Islington, London, and WILLIAM JOHN ALMOND, 
Cheapside, London, “Spinning, doubling, and throwing silk, cotton, 
&c.” 

1090. FrepeRrick Pattison, Glasgow, ‘‘Metal founders’ blacking.”—13th 
April, 1870. 

1092. AppincTon Taytor, Lydbury, ‘‘ Guns, &.” 

1097. Georce Spence, Cannon-street, London, ‘Floor coverings and 

ts.” 


m: 
1099. Ronert Joun Everert, West Ham, ‘Trea’ and ut some 
of the waste products resulting from the purifying of gas in gas- 


works. . 
1101.. Wit1am Ropert Lake, fonthempton . dings, London, “ Knitti 
hines.”—A com ication from sag elleran Harding. my 


1102. ANaDss ,AvcusTE Witpavux, Boulevart de Strasbourg, Paris, 
“En ing. 

1103. Pau. Narcisse JoserH Macarses, Boulevart de Strasbourg, Paris, 
“ Water-feeding apparatus for boilers.” 

1104. Wretiam Rosert Lake, Southampt gs, London, “ 
or roeks, ”.. A communication from James Asbury. McKean. 

1105. Wititam Corton, Loughborough, ‘‘ Looped or knitted fabrics.” —14¢ 
April, 1870. ‘ 

lllz. Tuomas Dioxins, Middleton, near Manchester, “‘ Spinning,{twisting, 
doubling, and throwing silk, &c.” 

1119. Paut Jean Xavier GunTReR and Jacques Anrorxe CREUZE DE 
LatoucuE, Kue St, line, Paris, ‘‘ Revolvers.”—16th April, 1870. 

1121. Wiit1aM Henry DevaMare, Deptford, “‘ Cotton seeds. 

1124. Joserpn TowngenD, G Ww, “Applying heat for roasting, oxidising, 

volatilising.”. -, 





tnitldin 





; decom 
1126. ,MorTon .BTRATHERN, and Davin GraEME 
jou, Glasgow, ‘‘ Saft for steam boi ” 


WituaM Funtarton Murray and Taomas Duncan McFar.ayg, 
ve materials, 187 


w, ping "—18th Apri \ 
1145. ALFRED Vincent Newton, Chancery-lane, “Throttle valve 





| 4d.; 188, 4d.; 388, 8d. 









or regulator in locomotive engines, &c.”—A communication from Henry 
Leffort Brevoort.—19th April, 1870. 

1156. Wiit1am Batonevor, Winchester, “ Fire-bars,”—20th April, 1870. 

1178. Vicror Miiwarp, Ipaley, “‘ Wrappers for papering needles, &c.”— 
22nd April, 1870. 

1213. Francis Josern Ortyer, Great Titchfield-street, Portland-place, 
London, '“ Pipes for drawing liquids from casks, &c.”—27th April, 
1870. 

1232. Erxest Westwortn Brier, Hanley, “ Attaching door knobs and 
handles to spindles, &c.”—29th April, 1870. 

1241. Apsatom Evays, Wolverhampton, “ Automaton vase or depdt for | 
holding coals, &c.” 

1244. Wittiam Ropert Lake, Chancery-lane, London, “‘ Spring fastening | 
for securing purses, pocket-books, cigar cases, &c.”—A communication | 
from Mathurin Brouard.—30th April, 1870. } 

1268. WittiaM Henry Preece and Wititiam Epwarp Lanopon, South- 
ampton, “Railway signals.”—3rd May, 1870. 

1326. CnarRLes Brook, Meltham Mills, near Huddersfield, 
thread.” —9th May, 1870. 

1329. Bersarv HippotyTre Cuameroy, Brussels, ‘‘Cocks.”—1l0th May, 
1570. 








“Sewing 


570. 
1410. Caartes Hunt, Nine Elms, Surrey, ‘‘Retorts, &c.”—17th May, 
1870. 


1426. James Georce Cnaruick, Park-street, Dorset-square, London, 
“Holding and securing cash, deed, and jewel boxes, &c.”—I18th May, 
1870. 

1489. Jenemian Heap, Newport Rolling Mills, Middlesbrough, “‘ Boilers.” 
23rd May, 1870. 

1550. James Cope, New North-street, London, 
engines.”—27th May, 1870. 

1605. Roperr Leake, the Strangeways Engraving Works, Manchester, 
and Henry Larkin, Hydes Theydon, Gernon, “ Engraving or etching 
rollers for calico printers.” —3rd June, 1870. 

1649. Henry BrinsmeaD and Ricnarp Lyons, Ipswich, ‘‘ Thrashing 
machines.” —4th June, 1870. 

1657. Wrtt1am Rovert Lake, Southampton-buildings, London, “Tele- 
graphy.”—A communication from Elisha Whittlesey Andrews and 
George Baker Field.—8 June, 1870. 

1686. Francis Georce Fiecry, Meyrick-square, Southwark, Surrey, 
“ Water-waste preventers.”—11th June, 1870. 

1709. Jon~w Henry Jonson, Lincoln’s-inn-fields, London, ‘‘ Heels for 
boots and shoes.”—A communication from Horace Holley Bigelow.— 
15th June, 1870. 

2049. Georce Parties, Tufnell Park-road, London, ‘“ Decolourising 
syrups, &c.”—20th July, 1870. 

2077. Hexry Duss and Sampson Georce Gooppati-Copestake, Glasgow, 
** Coupling locomotives, &c.” 

2083. Wittiam EpwWarRD Newton, Chancery-lane, London, ‘‘Gas.”—A 
communication from Edwin Dodd McCracken, Henry Jotham Newton, 
Henry Burnham Kirkland, and Joseph Roderick Husson.—23rd July, 
1870. 

2102. ALFRED Vincent Newton, Chancery-lane, London, “ Railway 
wheels, &c."—A communication from John Blake Tarr.—26th July, 
1870. 

2134. Wiitiam Netson Hutcuinson, Wellesbourne, “ Railway and tram- 
way rails.”—30th July, 1870. 

2172. WitttamM Rosert Lake, Southampton-buildings, London, “ Ex- 
tinguishing fires.”—A communication from C. Gilbert Wheeler.—4th 
August, 1870. 

2191. James Jonnson, East-place, West Hartlepool, “Paints and pul- 
veriser.” --6th August, 1870. 

2991. CHaRLes Gorpon, Goswell-road, London, 
arms.” 

2226. Wooprorp Pi_krincTon, Balham, “ Wheels.”—10ti August, 1870. 

All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 

te. 


Finsbury, “ Steam 


**Breech-loading fire- 


List of Specifications published during the Week ending 
20th August, 1870. 
















; 3693, 1s.; 3707, Is. 104; 8717, 6d, 

8d. ; 3727. 728, la. 4d ; 3733, Is. 4d.; 

d.; 3742, 1 3749, 8d.; 3754, 3 37 1 ; 3760, 
3765, 6d.; 3769, Sd; 3770, 28. 10d.; 3771, 8d.; 3774, Gd.; 3776, Bd; 
77, 8d ; 3784, Sd.; 11, 1s. 4d.; 13, 10d.; 14. 8d.; 23, 10d.; 24, 104.; 30. 8d.; 





78, 4d.; 79, 4d.: 83. 4d ; 86, 4d.; 
7 89, «+; 98, 4d.; 107, 445 113, 4d.; 114, 
4d; 117, 4d; 118, 4d.; 119, 4d.; 124, 4d.; 125, 4d.; 127, 4d.; 129, 4d.; 150, 
.j 131, 4d.; 132, 4d.; 133, 4d; 136, 4d.; 137, 4d.; 150, 4d; laz, 4d.; 184, 


64, 8d., 73, 4d.; 74, 1s.; 77, 4d. 






*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chaucery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 

The followiny descriptions are made from Abstracts prepared expressly for 
Tut Encineer, at the office of her Majesty’s Commissioners of Patents, 
Class 1.—PRIME MOVERS, 

Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

235. C. E. Hutson, Commerce, U.S., “ Furnace grates."—Dated 26th Janu- 

ary, 1870. 

The grate bars are supported in the usual manner upon proper founda- 
tions, so that fuel may be placed thereon, and be consumed in a com- 
bustion chamber or furnace of the usual form. Connected with the end 
grate bar isa cold water feed pipe coming from an ordinary cold water 
pump, or from a heater or other water supplying vessel. In the feed 
pipe is a check valve for preventing a return flow of the water. In con- 
nection with the feed pipe the inventor arranges a steam or hot water 
jet pipe, the upper end whereof is suitably perforated, and which passes 
into the boiler or other vessel which is to be supplied with water.—Not 
proceeded with. 

256. A. W. G. Weexs, G. Dear, G. Littrwarre, and A. O. SauNDERs, 
Chelsea, ** Boilers, joints, and valves.” Dated 28th January, 1870. 

This consists, First, in making boilers for hot water in two or more 
parts, whereby the disastrous effects of restricted expansion or contraction 
are negatived. Secondly, in connecting, combining, and arranging the 
several parts of the boilers in such a manuer that part of the same may 
be removed for repairs or cleansing, and the remaining parts left in 
working order. Thirdly, in the arrangement of valves and mud holes, so 
that either part of the boilers may be inspected internally, and the 
sediment or incrustation therein removed when necessary. 

279. A. G. Warernouse, San Francisco, U.S., “ Producing rotary motion.” 
Dated 31st January, 1870. 

This consists essentially of three toothed wheels, and circulating wheel, 
the said wheels being all situated in the same or parallel planes. The 
first and third wheels have a common axis parallel to but not coincident 
with the axis of the second, which has, one pitch circle in contact with 
the pitch circle of the first wheel, and the same or another pitch circle in 
contact with the pitch circle of C. When motion is imparted to the 
wheels one axiszevolves around the other, and the pitch circles roll upon 
each other, but the points of contact of the pitch circles will always be 
fuund on opposite sides of the axis, and a straight line connecting the 
said points of contact will always pass through both the parallel axes. 
292. J. Fisner and H. Fisner, Birkenhead, “ Furnaces.”—Dated lst Febru- 


ry, 1870. 

In tises of the ordinary bars the inventors use a series of longitudinal 
bars of iron, or other suitable material to form the fuel bed, and which 
bars they prefer should partake moreor less of a T shape in vertigal cross 
section, the vertical limb by preference being slightly tapered from the 
junction of the crosshead towards the foot ; and in some cases the under- 
side of the arms of the crosshead are levelled downwards, and sometimes 
the of the crosshead project below the junction of the head with 
the web, so as to form a groove in the under side of the head. The top is 
formed flat or curved, levelled downwards from the centre, or flat in the 
centre, and curved or bevelled towards the outer edges, or other suitable 
form of bar is used. 

Sil. W. J, Hopes and J. W. Greaver, Bow, ‘“‘ Motive power.”—Dated 2nd 
February, 1870, 

The inventors return the uncondensed steam from a steam engine 
again into the steam chamber of the boiler by the following means :—The 
inventors return the uncondensed steam into the boiler by rotary or any 
other pumps, or by back pressure on the piston of the motive power 
engine through a small valve about one-quarter or one-third the area of 
the steam pipe. The inventors prefer to use a rotary engine as a motive 
power to give motion to the pumps used, for the purpose of returning the 
uncondensed steam into the boiler.—Not proceeded with. 
$32. G. E. Harpinc, New York, U.S., “‘ Toothed wheels for reciprocating 

rotary motion.” —Dated 5th February, 1870. 





This invention relates to a wheel on whose periphery are formed a 
series collars, and grooves or channels, The 


| wheel rotates on a shaft or axis, and its peripheral projections or collara 


are designed to work in the spaces between the teeth of the toothed 
wheel rack or other mechanism which is to be operated by the said 
rotating wheel. In order that the required reciprocating motion may be 
imparted to the mechanism to be operated in either direction, the inventor 
makes a portion or segment, or a number of such portions or segments, 
of the periphery uf the wheel adjustable from side to side thereon, so 
that portions of the projections or collars may be included laterally in 
either direction, and act in the manner of a screw or worm upon the 


| toothed wheel or rack. 





Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. . 


238. J. B. Atuiorr and A. H. Servers, Nottingham, * Arle-bores.”—Dated 
26th January, 1870. 

The boxes are made with a reservoir, in which a quantity of oil is 
placed, and which is closed by a flap or other cover, rendered air-tight by 
suitable packing and spring fastenings. The bottom of the reservoir is 
pierced with one or more holes vertically, or at an angle, in which roda 
or wires are free to rise and fall. The boles are preferably made of suffi- 
cient size to receive u socket or ferule of wood, metal, or other material ; 
if made of wood it would be necessary to line it with metal. ‘ 
245. G. Leacn, Leeds, “ 

1870. 

The inventor prefers to employ twin propellers, or éne propeller under 
each quarter, and he adapts and secures the propeller to the shaft in 
such a manner that it can be easily detached therefrom and brought on 
board and stowed away until again required. To this end he affixes to 
the outer or after end of the boss of the propeller a ball-and-socket joint 
and attaches to the ball of the socket a rope or chain, whereby the pr Y- 
peller, when detached from the shaft, may be hauled up on b vard. 

244. J. W. Currier, Newbur 
Dated 2th January, 1870. 

A piece of metal with a curved or cam-formed end is fixed to the 
whiffletree or other suitable part of the carriage, over to or near to which 
piece of metal is jointed a link, thereby forming between the outer or 
curved end of the piece of metal and the inside of the link a space, 
adapted to receive the end of the trace. By this arrangement, when the 
end of the trace is inserted between the curved or cam-formed end of the 
said piece of metal and the said link, the pulling on the trace draws the 
link over the curved end of the piece of metal, thereby contracting the 
space between them, and holding the trace firmly therein by pressure on 
the sides of the trace.—Not proceeded with. c C 
246. J. S. James and H. Wirson, Lambeth, “ Wheels.” —Dated 27th January, 

1870. P 

Upon a suitable bed the inventors erect a strong standard or bracket, 
which carries at its upper part a vertical ram. This ram is provided with 
rack teeth, into which gears a pinion on the axle of a toothed segment, 
which segment is operated by a pinion on the axle of the driving pulley 
of the machine. Below the ram an aperture is left in the bed plate, 
beneath which aperture is a pit or space to allow room for the wheel 
under operation to turnin. On each side of the pit the bed plate carries 
a pedestal, formed with a series of superposed apertures to receive a 
horizontal spindle, over which the nave of the wheel under operation is 
passed. The driving belt or band can be slacked or tightened as required, 
by means of a lever worked by the attendant, and when the belt is 
slacked the driving axle is rotated by means of a weighted rope or chain, 
which is passed over a second pulley on the driving axle.—Not proceeded 
with. 

248. J. B. Smrru, Bishopagate-strect, ** Permanent way.”"—Dated 27th Janu 
ary, 1870. 

This consists in furnishing metal rails with blocks, ongitudinat pieces, 
supports, or side rails of wood, combined with the metal rails, in such 
manner that wheels may bear on both metal and wood, or only on one if 
desired, whereby considerable saving of weight of metal rail is effected, 
and a wide and mure adhesive bearing surface obtained for the action of 
driving or other wheels presently to be described. Not proceeded with. 

. J. E. Sraxprrecp, Ereter, “ Four-irheeled carriages."—Dated 28th 
January, 1870 

The seats are arranged so as to afford the greatest amount of accommoda- 
tion, and is convenient for conversation, and to prevent the unpleasant- 
ness of riding backwards. The doors are arranged on the two front 
angles or quarters, and open towards the front as shown. The hind 
wheels, which in ordinary cabs and other vehicles must be placed so far 
behind as to allow the doors to clear when open, can, by this invention, 
be brought much forward, thereby giving less weight and easier draught, 
and the vehicle will take up a small space. 

258. J Ricay, Wednesbury, “ Carriage azles.”—Dated 28th Janiary, 1870. 

This relates to the box of the axle, the head of which is el mg ited, and 
being hollow, bas a suitable thread cut therein, to receive a screwed nut 
working upon or around the arm, and which said nut, when screwed 
fully into its socket, will securely hold the arm in the barrel of the box 
in such manner as to effectually prevent any such rattling and conse- 
quent noise as is produced by the ill fitting axles now generally made. 
—Not proceeded with. 


271. J. Hopeson, Queenhithe, 


1870. 


Shipping screw propellers.”"—Dated 27ti January, 


, U.S., “ Connecting traces to carriages.” — 





or 


** Railway time tables."—Dated Slat Jani 
The inventor inserts under the name of each station on the table or 
bill a line, ruled horizontally, and continued under the various times 
across the sheet, each line having a distinctive colour or form. He also 
uses waved, curved, dotted, and other irregular lines, with or in lieu of 
straight or coloured lines, or both combined. In some cases he prints 
the time tables in colours, the colours of the various stations being the 
same, and in unison with the figures indicating the times. 
277. O. E. Pont, Live Dated 3lat January, 1870. 

This consists, First, in constructing in the bottom of a ship, whether 
of wood or metal, or of both combined, a narrow longitudinal recess, 
deeper at one end than the other, but just of sufficient size to thoroughly 
use the sliding keel when drawn in; Secondly, constructing the sliding 
keel in the form of a segment of one half of a disc, and hinging it on a pin 
at the narrow end, so that it can be made at will to project downwards 
beyond the recess or drawn in; Thirdly, as means for strengthening the 
sliding keel at its widest end, and for raising and lowering it, in em- 
ploying a forked piece, which is jointed to the lower edge of the sliding 
keel, and carried thence upwards through a pipe, hereafter mentioned, 
to the deck or other free space on board the ship.—Not proceeded with. 
301. N. J. Hotmes, Primrose-hill-road, “ Jy 

—-Dated 2nd February, 1870. 

This consists in the mode of applying the phosphoret of calcium or 
other phosphoretted hydrogen light to the preservation of life at sea in 
connection with life buoys and other similar apparatus, in such a manner 
that the production of the light shall be autumatic and instantaneous 
upon the falling of such life-buoy or other apparatus into the water. 
For this purpose an open metal or other tube of suitable length and 
diameter is passed through the air-tight chamber containing the phos- 
phoret. Two stopcocks or plugs, one above and one below the chamber, 
either open or close the tube simultaneously by means of an external con- 
necting lever and the ordinary check paraliel motion action. 

335. W. Sxaypon, Corscombe, “* Brakes.”—Dated 5th February, 1870. 

The brake blocks are adapted to be applied to the inner sides of the 
naves of the wheels by means of a pair of inclined levers having their 
fulcra fixed or suspended from the axle, ..nd worked by means of a screw 
or other suituble means at the front part of the vehicle.—Not proceeded 
with, 
$43. G. T. Trersex, Kentish Town, “‘ Ad‘usting vehicles.”—Dated Tth Feb- 

ruary, 1870. 

Instead of fixing the axle or axles to the bottom plates or blocks of the 
spring, the inventor attaches each spring toa suitable bar or frame, which 
carries the shafts or pole of the vehicle ; the extreme ends of the bar are 
formed with holes, through which are passed the lower or plain portions 
of swivel-pointed screws held in position by collars and nuts, ur washers 
and pins, so that the screws can turn in the bar, but are incapable of end- 
wise movement relatively thereto. 

345. J. T. GREENFreLp, Dover, “‘ Life-buoys.”—Dated 7th February, 1870. 

The inventor constructs a platform, deck, or raft of a triangular shape, 
to carry a mast, which should be telescopic, and a seat, which forms a 
lid of a receptacle for food, water, clothing, valuables, and sv forth. The 
sides also of the caisson or buoy are protected by wooden lattice work. 
Under the seat, and passing below the deck, platform, or raft, is fitted a 
water-tight well or chamber, in which the inventor places provisions, 
clothes, and other necessaries. To keep the life-buoy and raft steady, an 
to prevent its capsizing by any undue weight atany part, he fixes a weight 
to the platform by means of chains attached to the sides of the deck, 
platform, or raft. 

861. 8. W. TaomAs, Southsea, “ Bicycles.”—Dated 8th February, 1870. 

Instead of placing and causing the two wheels to travel in the same 
plane, one behind the other, the inventor places them in diffefent planes 
paralle! to each other, and brings the hind wheel forward, so that its peri- 
phery in elevation intersects the periphery of the foré-wheel. He makes 
the fore-whee) the driving wheel, as in the ordinary birycle, but instead 
of using two single cranks, one on each side of thé wheel, he introduces 
a double crank on one side, by preference on the left side of the driving 
wheel, on which side he also places the hind-wheel. The plane of motion 
of the latter wheel bisects the left pedal of the double crank. The seat, 
whieh $6 tereihd CO 8 We: ee tee body, is placed over, 
or partly over, the front part of hind-wheel. 


‘pool, ** Ships.” 
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$62. J. Bapin, Bordeaux, “‘ Taking soundings.” —Dated 8th February, 1870. 
Two guide-bars, having a weight affixed to their lower ends, are sus- 
pended by means of a universal joint or double swivel from any conve- 
nient object’on board the vessel, so that such bars always hang in a 
vertical position; on the same linch pin on which these bars hang is 
suspended an arm, the lower end of which is provided, firstly, with a 
hook, and, secondly, with a graduated arc or quadrant, which 
between guides on the guide-bars, and which mae be secured in any 
Position in the same way by means of a set screw. In tak: di 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
821. W. Spracue, South Kingston, U.S., “ Mowing grass.”—Dated 3rd 
February, 1870. 
This invention relates, First, to a hinged and swivelling connection by 
which me finger-bar and cutting apparatus is attached to the main frame 





a 6 
the lead line is first run out until the bottom is anak alee which a 
loop is formed on the line, which is thereby hung on to the hook of the 
ayparatus.—Not proceeded with, 


Class 3.—FABRICS, 

Including Machinery and_ Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

75. T. B. Ray, Bolton, “ Carding engines.” —Dated 31st January, 1870. 

The inventor dispeases with the sliding guide-rests, and causes the 
flats to rest and traverse with their ends upon the aforesaid conical or 
inclined surfaces, one upon each “bend,” by the adjustment of which 
they are “set” to the surface of the main carding cylinder. The Second 
part of the invention relates to the grinding of the flats, by which the in- 
ventor is enabled to grind them from, and use them upon, the same sur- 
face, instead of as heretofore, grinding them from one surface and using 
them upon another. 

280. E. Brasrer, New Cross, *‘ Breaking and heckling flax.”—Dated 31st 

January, 1870. 

This relates to a machine wherein one or more endless series of heckles 
or combs are arranged to travel continuously in an endwise direction, 
while they are at the same time operated to move to and fro trans- 
versely or laterally. The hemp, tow, or other fibrous material is fed into 
the machine from a table, from which itis drawn by a pair of suitable feed 
rollers which pass the fibres forward to the heckles. The battens then 
earry it forward between them and comb or shake it while, by their 
transverse zig-zag motion, all the wood or worthless portion is effectually 
shaken out, leaving the fibre in the desired condition. 

286. J. BuLtovan, Blackburn, ** Looms.”—Dated 1st February, 1870. 

This consists in an improved mode of shifting the shuttles according to 
the pattern. The boxes which contain the shuttles are placed hori- 
gontally on the slay and moved in one direction by a strong spring, and in 
the other direction by hooks coming in contact with projections con- 
nected with the boxes when the slay is moving forward. The boxes are 
kept in position by spring pins entering holes in the box frame, and 
when the pins are remove | from the holes the boxes are free to be moved 
in cither direction, the movements being regulated by projections or pins 
on a pattern cylinder or lattice put in pte bed travelling motion by a 
ratchet wheel turned by a catch worked from the crank or stop rod of the 
loom. 

197. R. and T. Fretpex, Walsden, “ Pickers for looms.”—Dated 22nd 

January, 1870. 

This consists in constructing the pickers so that cramps and rivets may 
be dispensed with. After coiling or folding up the piece of hide or skin 
in the manner described in a previous patent, the inventor inserts a man- 
dril within it, and after being pressed this mandril is drawn out, and 
leaves a hole through the folded piece of hide or skin. This piece is then 
bent so as to bring both ends together, and a strip of hide orskin is inserted 
into the holes in the ends ; the picker is then p! into the required 
form, and the strip of hide or skin is secured by a bent wire, pickers so 
constructed and more durable than those made heretofore, and the injury 
to the shuttle is avoided. 


812. W. Suann, Pateley Bridge, “‘ Breakinghemp, &c.”—Dated 3rd February, 
1870 





In a suitable frame are two revolving shafts at any convenient distance 
above or below each other; they are geared together by spur gear. On 
each shaft, at suitable distances apart, a pair of rollers are fixed ; their 
peripheries are grooved male and female, and revolve in contact with 
each other, the adhesion between the peripheries being regulated by a 
pair of weighted levers pressing upon the bearings of the shaft to which 
the upper rollers are attached. Revolving rapidly between these grooved 
rollers, on a separate shaft, is a wheel which is termed the smasher. The 
method at present used is to cut the fibrous material into short lengths, 
and the operative, taking one or two of these lengths in his hand, holds 
them across the face of the grooved rollers; they are drawn through by 
the rollers, and broken up by the smasher whilst passing through ; this 
is a very slow process.—Not proceeded with. 

326. H. Von HattzandJ Feiss, Cleveland, U.S&., *‘ Knitting machines.”— 
Dated 4th February, 1870. 

This consists, First, in the combination ofa knitting machine of two cam 
rings, moving in opposite directions with the gear wheels for operating 
them ; Secondly, rings applied to a knitting machine for the purpose of 
shifting the needles in their grooves, thereby narrowing or widening 
the fabric ; Thirdly, in V-shaped take-off plates, connected to a central 
axle by the arm, and adjustable by means of the ring and worm screw 
when constructed and operating substantially as described, aud for the 
purpose of supporting and adjusting the take-off device. 

334. M. SrerL, Bradford, Yorkshire, “‘ Spinning, dce.”—Dated 5th February, 
1870. 


For driving these rollers the inventor prefers to employ an endless belt 
or band, running behind the said rollers at right angles thereto, and in 
contact with pulleys or toothed wheels fixed on the bottom parts thereof 
when the yarn isin continuity, but when any one of the yarns break 
that roller or wheel will be removed from contact with the driving belt, 
and rotation will thereby cease. Instead of belts for driving these 
rollers, friction wheels or toothed wheels may be used for this purpose, 
in which case swivelling bearings will not be essential. Also the tubes 
now used for carrying the bobbins on stationary spindles or studs may be 
driven by friction wheels. 

336. J. KNow.es, Bolton, ‘‘ Self-acting mules.” —Dated 5th February, 1870. 

The object of this invention is to connect the machinery for driving the 
carriages of a pair or two adjacent se!f-acting mules in such wise that one 
of the carriages can only commence its outward run when the other in 
going out} has arrived at that distance from the roller beam beyond 
which it is no longer convenient to piece up, so that the attendants may 
be better able to attend to the piecing up of a pair of self-acting mules. 
387. H. Garpner, Islington, “ Preparing flax and hemp.”—VDated 5th Febru- 

ary, 1870. 

This consists of a grooved or fluted drum, cylinder, or roller, mounted 
ona frame, which roller is driven by suitable gearing, so arranged that 
wheels and pinions of larger or ‘smaller diameters may be used for the 
purpose of varying the speed of the roller, and thus to increase or diminish 
the rubbing and crimping process in the material passing through the 
machine. Above this roller, and arranged radially to its axis, are placed 
one or more smaller grooved, serrated, fluted, or smvoth rollers, which 
rollers are supported on a bell-crank frame, working on the same centre 
as the main drum or roller. 

355. J. S. Dronsrretp, Oldham, “Grinding cards of carding engines "— 
Dated 7th February, 1870. 

This consists more particularly in adapting the screw shaft and the 
parts in connection therewith to the employment of a flat grinding disc, 
in lieu of a box or roller as aforesaid, whereby the inventor is enabled to 
obtain a better effect. In an arrangement of the improved apparatus, 
adapted tu the grinding of the rollers or cylinders in their places, the 
screw shaft ‘is fitted to revolve in bearings formed in oat plates or 
frames, which are suitably formed to fit into the ordinary brackets or 
bearings, or into brackets provided for the purpose, and on the shaft is 
mounted a travelling frame, which carries the grinding disc, 

357. J. Kenyon, Blackburn, “ Pickers for looms.”—Dated 8th February, 


1870. 

This consists, First, in certain improved modes of making pickers of 
hides ; and, Secondly, in certain improved modes of combining metal and 
hide, or other suitable materials to form pickers. When mak ng pickers 
of hide the inventor takes a piece of hide of the width of the picker, or 
rather wider, with the edges doubled over, and stamps or cuts it of such 
a shape that when folded over a mandril an opening is left for the fly 
spindle and for the filling.— Not proceeded with. 


859. H. Bonp and J. Ri.ey, Bolton, *‘ Quilts, counterpanes, &-c.”—Dated 8th 
February, 1870. 

This relates to a novel and pe method of drawing in the w: 
je —_ the bom ae atl ting, = . quivalent, | 
the face, healds, or other equivalent, respectively, whereby a tly im- 
pet appearunce is given to the fabric, and the pattern cundoous toe 4 

»older from the ground than heretofore. 
360. D. Rortson and R. G. Finuay, Glasgow, “‘ Looms for weaving.” —Dated 
8th February, 1870. 

The low shaft has fixed on it two cams, which act on two treadles or 
levers, and through them effect the entire shed: action. The treadles 
are centered on p s in a bracket at the back of loom, and are con- 

y 





nected together by springs, and a strap over a ley in such a 
way that the depression of one causes elevation of np other. When 
the loom is d for ducing dinal twilled strips, 





P separated 

oo od the treadles are to and act in the 
ordinary way on h or healds, which produce the wring 
these heddles spaced, and not acting on those warp whi 
are to be twilled, whilst for additional space heddle leaves are provided 
for the warps that are to be twilled. In one modification, however, 
no heddle leaves are shown for tudinal plain woven stripes, but 
only four leaves for acting on the wi of the warps, and for twilling 
or plain weaving. 





ug e pling arm ; , to the particular construction of 
the pawl plate and the hub, so that the former may be put in position on 
the hub or removed when necessary, the sai pawl plate serving as the 
— of the box containing the spring pawls and ratchet.—Not proceeded 
with, 
352. J. Taytor, Fakenham, ‘‘ Pioughing.”—Dated 7th February, 1870. 

The inventor proposes to employ the double-ended tipping plough 
patented by A. F. Campbell, 20th June, 1849; and to give motion to the 
plough or other tilling instrument the inventor employs a small portable 
engine and windlass, with two anchors travelling automatically on the 
opposite headlands, which anchors are provided with a platform to 
receive the plough as it reaches the headland, and shift it to new ground. 
The double-ended tipping plough is mounted, as usual, upon a strong 
frame carried by four wheels, and rocks upon a central pin or axle. The 
arms of the plough extend u and outward on both ends, and are 
furnished at their extremities with guide pulleys, over which the wire 
rope passes. According to the direction of the plough, one or other of the 
arms of the plough will be depressed and rest upon an adjustable bolster 
attached to the ends of the frame, the opposite arm being elevated, 
ge holding up the slack ropes high above the ground.—Not proceeded 
with. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
252. R. Conc, Paris, “ Ivon scaffolding.”.- Dated 28th January, 1870. 

This —— scaffolding is constructed with an iron platform mounted 
on four wheels running on axles which are adjustable, so that the plat- 
form may rest on these whecls or may be lowered upon the ground. 
When mounted on the wheels it may be transported with great facility 
from place to place, and when arrived at its destination it is lowered and 
secured upon the ground, and formsa firm bed or foundation-plate for the 
scaffolding. The twu axles revolve in four beari upon the riaiform, 
and have motion impa'ted to them by toothed wheels, one cf which is 
fixed upon each axle, and geared in connection with an endless screw. 
Two supports upon the framing of the apparatus ure furnished with a 
bearing for the shaft of the endless screw, and the wheel fur imparting the 
circular motion of the axle for raising and lowering the carrying wheels. 
242. S. Lewin, Poole, “* Raising straw.”—Dated 27th January, 1870. 

This consists, First, in providing underneath the main trough of the 
elevator a second trough through which the straw or sheaf carriers after 
turning over the top roller are made to pass in their downward passage, 
whereby the said carriers are prevented from drawing the sheaf or straw 
downagain. Another improvement consists in providing the main trough 
witha — at or about the middle of its length, so that the upper part 
can be folded down over the lower part and thus the elevator be rendered 
more compact for transport, When opened out the joint of the trough is 
held secure by a catch or other coche son 
281. C. MAHLEE, San Francisco, ‘‘ Windmills.”—Dated 31st January, 1870. 

This consists, First, injregulating the speed of the wheel by means of the 
two inclined blocks whose inclined surfaces are corrugated as described, 
and a lug or projection on the shaft, in combination with a governor ; 
Secondly, in a wind or water wheel having its vanes or buckets sec 
to the shaft, so as to balance upon the opposite sides of the shaft, but leav- 
ing a greater width on the lower side. 

327. C. F. ScaLickeysen, Berlin, ‘‘ Cutting and dressing stone.”—Dated 4th 
February, 1870. 

This consists, First, in the use of several separate chisels or cutting 
tools working independently of each other, and made to act on the face 
of the stone, which is capable of being moved either forward, backward, 
or sideways, and in an inclined or horizontal direction, Secondly, in 
the means for regulating the strength and direction of the blows of the 
chisels or cutting twols. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
ts of War or for Coast Defence, Gun Carriages, &c. 


313. C. Gorpon, Goswell-road, “‘ Breech-loaders.”—Dated 3rd February, 1870. 
The breech bolt is hollow, and contains the discharging piston, the same 
being operated by means of a spiral spring, and furnished with a tooth 
or projection by which it is capable of being retained in position for firing 
by the sear tooth, as well understood. At the rear end of the upper part 
of the breech is placed a spring having a tooth at the hinder end thereof, 
which tooth, when in its normal position, drops into a recess in the upper 
part of the rear end of the breech bolt, and prevents the latter from being 
drawn backwards until it is released by the spring being lifted upwards. 
324, J. Toomas, Birmingham, *‘ Breech-loaders.”—Dated 4th February, 1870. 
Instead of fastening down the barrels by means of the ordinary lump 
and grip or bolt, the inventor makes on the face of the breech ends of 
the barrels, and between the barrels, a projecting piece or lump, and he 
makes in the face of the break-off a vertical slot, into which the said 
projecting | 0 or lump takes when the barrels are shut down against 
the face of the break-off. The inventor fastens down the barrels by 
means of mechanism constructed as follows:—In the break-off of the 
gun he makes a vertical tubular chamber, into which the vertical slot in 
the face of the break-off opens. In this chamber a vertical grip is fitted, 
and turns. The vertical grip consists of a cylindrical block of metal, the 
ot part of which is of greater diameter than the parts above and 
ow it. 
353. J. Hanson, Rashciffe, ‘‘ Breech-loaders.”—Dated 7th February, 1870. 
This consists in the construction and employment of a plug or rod with 
two heads within a tube ; Secondly, in the construction and employment of 
a tube for containing the coiled spring, and to serv asa guide for the 
closing bolt to slide upon; Thirdly, in the employment of the double 
lever provided with a pin, and acted upon by a trigger ; Fourthly, in the 
employment of a forked lever, caused to act for automatically ejecting 
the empty cartridge case on opening the breech ; Fifthly in the employ- 
ment of a disc with a projecting thumb piece and with aportion of the 
edge cut away, for retaining the arm at full cock, or for freeing it, ready 
for the discharge. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru 
ments, Lamps, Manufacture of Dress, &c. 

304. L. A. Errenne-Guyot, Paris, ‘‘ Watches.”—Dated 2nd February, 1870. 

This consists, First, in a system of winding, which is applicable to 
watches of all kinds, and is of a ay hitherto unknown ; its special 
characteristic, which it is essentially desired to protect, is causing the 
back of the case to lay hold directly of the square or the ratchet wheel of 
the barrel (placed in the centre of the watch) without the intervention of 
any gearing whatsoever, so that the back of the case supplies the place of 
the key, and on being turned round winds up the watch.—Not proceeded 
with. 

307. J. P. Pritcuert, Darlington, “ Fireplaces.”—Dated 2nd February, 
870. 


1870. 

At the back of an ordinary registered grate, kitchen fireplace, stove, or 
other form of fireplace, a closed air chamber made of sheet iron or other 
suitable material is formed, being protected from the direct action of the 
fire by thin slabs or tiles of fire-clay, secured by screws, cement, or other- 
wise. This chamber extends in heightfrom the level of the hearth to the 
level of the mantel, and is of such extent sideways as to embrace, or 
partially embrace, the back and sides of the fireplace. This air chamber 
is fi with “gills,” plates, or shelves, that cause the air to traverse 
from side to side in its ascent, and thus remain longer in contact with 
the heated surfaces. The cold air may be taken into this chamber from 
the external air by a flue or passage underneath the floor, or from a 
sage or room behind the fireplace, or from the room in which the firep! 
is situated, and after having been heated by traversing the divisions in 
the chamber, it is either into the or rvom behind such fire- 
place cr delivered into the same, or any other other passage or room, by 
suitable openings in the wall, chimney-piece, or fire-grate. 


320. R. BaRKER and L. Fisner, Providence, U.8., ‘‘ Spring bed bottoms.” — 
Dated 8rd February, 1870. 
8 ists in the ploy t of yielding springs, bars, or their 





y asad whet a 





q) ts, in the frame of a bedstead and the grid- 
iron frame of spring slabs, commonly used asa — for the mattress, 
the whole —— — so arranged that while it yields readily to the 
weight of the occupant of the bed it will not be tilted to une side in case 
it is occupied by two persons, one of whom is much heavier than the 
er. A gridiron frame of narrow board slabs has for a long time been 
used, in combination with a bedstead, as a support for a mattress, and is 
frequently the only spring bottom employed. 
323. eae, Cleckheaton, ‘ Effecting calculations.”—Dated 4th February, 


This consists of a cylinder inclosed in a case, in which is a slit longitu- 
dinally of the cylinder to exhibit a —— thereof. The numbers for 
multiplicand, or amount to be , are marked on the side or 
sides of the slit in the case, and the multipliers are marked around the 
end of the cylinder opposite thereto in tudinal lines, so that by turn- 





ing the said cylinder to bring the required ber thereon opposite the 
slit, then by looking at the number or amount marked on the case, the 
quotient will be formed opposite to it on the said cylinder.—Not proceeded 
with, 





$20. J. Witxis and J. SourHatu, Norwich, “ Cutting leather for boot heels? 
—Dated 4th February, 1870. 

The inventors cut or remove a sufficient portion of the heel part from the 
sole piece either by hand or by suitable cutters or discs, and ee oy oe 
the cut-away piece as the outside or top piece of the heel. e space 
formed by the removal of this piece may filled up with an inferior 

iece or pieces of leather, or with any other material found suitable.— 

‘ot proceeded with. 

330. W. Wavcker, Paris, ‘‘ Manufactures of chairs and seata,”—Dated 4th 
February, 1870. 

The fixed or unjointed chair or seatis supported upon uprights of wood, 
turned and finished as may be desired, which cross one another and are 
united at the point where the seat — is attached ; these uprights are 
held fixed by metal cross pieces. The seat properly so called is supported 
on these uprights by means of a square piece and of a lever connected to 
another square piece. The supports or uprights are sometimes pro- 
longed above the seat and are attached to one another there by rushes or 
rattans so as to serve as a back and arms to the chair. 

333. G. Hommes and J. Winterton, Nottingham, “‘ Gloves.”—Dated 5th 
February, 1870. -: 

This consists in manufacturing a purse in or on the inside of the palm 
of a glove, such consisting of a fabric in accordance with the gauge 
of the fabric of the glove. This purse is manufactured or produced as 
follows :—Upon the frame usually loyed in the facture of the 
fabric of which gloves are made the inventor makes a length of fabric, 
which corres} A with the length of the fabric of the glove (more or 
less); from the welt, wristband, or rubber, or elastic band which forms the 
top of the glove is to the lowest point of insertion of the thumb, such 
le of fabric being pressed off the frame, they divide it into such 
widths that each of them is of the same width as the palm of the glove ; 
they then make corresponding length of fabric to form a ed of gloves, 
and while such fabric is upon the needles they run one of the first-men- 
tioned widths, on the needles, upon that part of the breadth which is to 
form the palm of the glove and ¢: it, and they continue to manufacture 
the fabric until it corresponds with the length required to form a pair of 
gloves. 

339. L. Mever, Paris, “ Rufles.”—Dated 5th February, 1870. 

The shank of the button is formed of a strip or short length of metal or 
wire ; it has a double turn or fold, so as to form a double hook which can 
be easily passed into or through the button-hole. The butt mis composed 
of ahead of mother-of-pearl, ivory, or of any other material or metal 
capable of receiving a circular, oval, or other form and any kind of orna- 
mentation, such as engraving, gilding, or enamelling. A hole is formed 
at the back of the button in the form of a V-shape groove, for the insertion 
therein of aclaw of corresponding shape, made of metal or other resisting 
material, formed on or fixed to the strip of metal. When the claw is in 
the groove it fits it tightly, in order to render theclaw solid with the head 
of the button.— Not proceeded with 
341. F Sanoster, Lee, “ Umbrellas and parasols.”—Dated 5th February, 

1870. 





The inventor makes the ribs of a parasol straight, and projecting at 
right angles, or nearly so, with the stick, as in the ordinary flat disc- 
shaped parasols, The outer ends of the ribs are connected by means of a 
tape or cord to maintain them at equal distances apart, or if the parasol 
is provided with a lining the tape or cord may be dispensed with, the 
lining being attached to the under side of the ribs and stretchers as 
usual, 

342. G. TYLER, Cheapside, ‘‘ Necktie fasteners.” —Dated 5th February, 1870. 

The object is so to construct the stem or body of the pin, point, or hook 
that it can be readily and firmly attached to the cardboard or other 
stiffening material without the aid of sewing, and so that the pin or point, 
when applied to or combined with a scarf, necktie, or other article as 4 
fastening thereto, will not be liable to give way or get out of place.—Not 
proceeded with. 

354. H. Hucues, Homerton, “ Trimmings or edgings.”—Dated 7th February 
1870. 


The inventor takes a strip or piece of silk, satin, or other fabric (prefer- 
ably cut on the cross), and he passes it between rollers cut or prepared 
with the intended design or pattern, the rollers or the fabric being pre- 
viously heated, and in some cases damped to insure the fabric taking the 
design. The raw are not acted upon by the rollers, but are left to 
be turned under the fabric and then sewn together; this sewing developes 
the design bys ing out the raised and sunken parts, so that the edges 
are entirely hidden from view when the trimming or edging is sewn upon 
the dress or other garment which it is intended to orn: t.—Not pro- 
ceeded with. 








Class 8.-CHEMICAL. 
neluding Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Manures, &c. 

164. J. A. W. Cox, Notting-hill, “‘ Composition for making paint.”—Dated 
2nd February, 1870. 
Instead of using linseed or boiled oil, turps, and dryers, as vehicles for 
mixing with white lead or other pigments to form t, as commonly 
tised, he to employ a vehicle or composition made by com- 
ining alcohol, ellac, and vegetable oil (by preference castor oil) to- 
gether, and then mixing this vehicle or composition with white lead or 
other pigments to form paint. The inventor proposes to employ the 
jt tioned i dients in about the following proportion, namely, 
about eight parte of alcohol, two parts of shellac, and one part of an 
vegetable oil ; these are to he subjected to gentle heat, and stirred unti 
the shellac is dissolved. Paint made with this vehicle is inodorous, dries 
very quickly, and is not liable to crack or blister by exposure to heat. 
305. A. J. Napaup, Paris, ‘‘ Producing carbonic acid.” —Dated 2nd February» 
1870. 

The apparatus consists of a cylinder lined with lead containing the 
sulphuric or other acid, which is introduced by the funnel. This cylinder 
is provided with a valve which serves to regulate the flowing of the sul- 
phurice acid, and a pipe is attached to the cylinder, and carrying the 
sulphuric acid into the boiler lined with lead, and containing the carbonate 
of lime or marble. The cylinder is furnished with an agitator for mixing 
thoroughly, and in the proportions required, the sulphuric acid with the 
carbonate of lime ; on this cylinder is fixed a safety valve and gauge. The 
shaft of the agitator is = in motion by hand or by mechanism of any 
kind, and receiving washing or cleansing cylinders provided for purify- 
ing the carbonic acid evolved by the sulphuric acid poured upon the 
carbonate of lime, and for removing any trace of sulphuric acid. 

308. A. M. Mort, George-street, ‘‘ Compound for eliminating disease.” —Dated 
2nd February, 1870. 

This ists of a position composed of the following ingredients, 
viz., honey, soap, and resin, with or without perfume, these ingredients 
being used in such proportions as the nature of the disease may require, 

parately or bi The two first ingredients are used in solution, 
and externally applied to the body, with or without the hydropathic 
compress or oa. The hydropathic compress or compresses are at 
present in use with water only, and this invention consists in adding the 
two first ingredients together or separately, as may be required, and thus 
becomes an indicator of the state and condition of the patient.—Not pro- 
ceeded wita. 
$17. W. Frecps and J. M. Roperts, Burlington, U.S., “ Treating iron.”— 

Dated 3rd February, 1870 

Ordinary iron, say 500 1b., is provided, and when thoroughly melted 
in the puddling furnace it is treated with a mixture composed of the 
following ingredients, and in or about the proportions stated, viz., sal- 
soda 1 ib., fitharge 1 Ib., sal jac 1 Ib., gnesi oz. These 
materials are to be finely pulverised, and ultimately mixed, and then _ 
up tightly in a paper wrapper and thrown into the molten iron. e 
result of the introduction of these chemicals is to eliminate from the iron 
the sulphur, phosphorus, and other impurities which it may contain. 
After the iron in this way become sufficiently buy: it is balled, 
removed from the furnace, hammered, and rolled, all in the usual well- 

wn manner. 
$18. J. Henperson, New York, U.S., “‘ Wrought iron and steel.”—Dated 
8rd February, 1870. 

This consists in the combined use of fluor spar and titaniferous iron 
ores or titaniferous iron in the facture of ught iron and steel. 
$28. A. LE Brun, Virloy, Paris, “ Furnaces for treating ores.”—Dated 6th 

February, 1870. 























The object of the invention is a system of furnace so arranged as to 
— the realisation for iron ores with the em ent of flame of con- 
tions of treatment similar to those produced it or high . 


ee ae of the vertical trough of ordinary blast furnaces the 
minerals are submitted to a sufficient tem ture to reduce and 
carburate them, but not high enough to scorify them. Then by the 
ee eee ing the tuyeres, that is to 
say, the part where maximum of is developed, it arrives at the 
ee eenenane ot See ee eeateal 


and 
the success of the treatment in furnaces wherein 
placed in contact with the are employed. 
349. G. Dumont, Liege, ** ‘erous leads.” —Dated oe i 
en: 





This is an apparatus in which the circular arrangem: 
this circular arrangement the apparatus is composed of a beam free to 
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turn on a vertical axis in the centre of a platform. The beam is sup- 
on rollers which run on a circular rail; it carries at one end a 
vertical cylinder which can receive steam alternately at top and at 
bottom, and the height of which is regulated by the depth of the heating 
vessel, so that the tool can reach their bottom and rise a few inches above 
their edge. This cylinder effects all the vertical movements ; inside the 
cylinder is a piston, the rod of which is hollow and gives passage to a 
central rod which carries the tool. The tool rod has an enlargement 
bearing on the piston, so that when the latter rises the tool is lifted ; this 
rod is prolon through the top of the cylinder, and carries a bevel wheel 
which is feathered thereon, so that all rotary movement given to the 
wheel is im: to the rod, and consequently to the tool at whatever 
height the tool may be. The rotary movement of the rod is obtained by 
means of a pair of small steam cylinders at the side of the beam; the 
cylinders are provided with slides which allow of inverting the 
movement. 
358. J. Warp and J. Bowrna, Broad-street-buildings, “‘ Preparing and dry- 
ing yeast.” —Dated 8th February, 1870. 

The inventors prepare in tanks or other suitable vessels a mixture of 
any required quantity of yeast or barm and water in the proportions of 
about one gallon of yeast or barm of any ale or beer to two gallons of 
water. This mixture can be made in a variety of ways, either by hand 
labour or by machinery worked by steam or any other motive power, but 
they generally use wooden stirrers, addingthe water to the yeast or barm 
in the tank and properly mixing them together with wooden stirrers. 
The mixture when prepared is pas ed into another and different tank 
from those above mentioned, containing at the bottom a bed of animal or 
other charcoal, or the mixture can be passed through a filter of any kind, 
or a wooden pipe containing charcoal, the size of such filter or wooden 
pipe to depend upon the quantity of yeast intended to be prepared 
and dried. 

364. G. W. Wiower, St. Swithin’s-lane, “‘ Treating sewage.”—Dated 8th 
February, 1870. 

This consists, First, in the use of a pitor tank, which is termed a “catch 

it,” through which the inventor causes the sewage to pass slowly on 

ts way from the main sewer or other source, to the mixing pit hereinafter 
referred to, in order that the said sewage may be caused to deposit a por- 
tion of its sand and other insoluble matter which falls to the bottom of 
the catch pit, which is made sloping, and is furnished with a chamber for 
the conveyance of the matters so deposited, and a well for their reception. 
As such matters settle, they are conveyed by the channel to the well, 
whence they are removed in any convenient manner. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


303. T. Apams, Boston, U.S., “‘ Electro deposition of nickel.”—Dated 2nd 
February, 1870. 

This consists, First, in the combination with nickel (to be used for 
anodes) of a metal or metalloid electro negative to the nickel in the solu- 
tion employed ; Secondly, in a nickel anode combined with carbon, and 
cast in the required form. 

306. C. Kinerer and A. Kerrier, New York, U.S., “‘ Propellers.” —Dated 
2nd February, 1870. 

This relates to an arrangement of a circular flange on one or both sides 
on the outer edge or edges of the blade or blades of propellers, in such a 
manner as to prevent thereby the spreading of the water sideways. The 
propeller consi of a single blade wound round its hut or axis. To the 
outer circumference of this blade a flange is attached, forming a regular 
circle. This flange may be made to project equally on both sides of the 
screw or my come blades,’ or to project more on one side than on the other 
side, or the same may be mp go to project only on one side of the blade 
or blades. The centre line of the hut is p! diagonally to the centre 
line or axis of the propeller blade to prod acertain amount of throw, 
independent of its regular action upon the water ; but the circular flange 
or ring must be placed concentric with the centre of the but. 


309. H. Erpretpt and C. Tuums, Sunderburg, Prussia, “ Revivifying 
animal charcoal.” —Dated 2nd February, 1870. 

This proceeding is based upon the rational employment of ammonia. 
Amn.onia is preferable to all other substances for the following reasons : 
—First, it takes up all the substance from the animal charcoal which the 
latter has gathe from juices or molasses, therefore it is well fitted for 
the regeneration of bone black ; Secondly, the glowing of the bone black, 
with all its cost and pg ee ae decomposition, is avoided if the pro- 

ly, 
th 





cess is carefully worked ; Th the bone black is not affected by the 

ammonia ; Fourthly, besides the abo tioned advantag i 

possesses also the following, namely, that it can be easily regained, and 

it will not mix with the molasses if the coal is not quite free from it. 

344. H. and A. Brooks and L. and W. Bestwick, Manchester, ‘‘ Telegraph 
wires.”—Dated 7th February, 1870. 

The wire is taken between one or more pairs of feeding rollers, which 
deliver it toa hollow spindle ited in a headstock ; to this spindle is 
fixed a face plate containing any convenient number of bobbins, on 
which the hemp or other strands are wound asthe spindle rotates. The 
strands are wound spirally over the wire, which is then taken through a 
vessel containing tar or other substance to saturate the strands wound 
on the wire. e wire is then taken through another hollow spindle 
similar to the one above-described, but revolving in the contrary direc- 
tion, to lay the strands in the opposite direction. The wire is then taken 
through another vessel containing tar or other substance, to saturate the 
second covering of strands. Other spindles and vessels may be used to 
lay any convenient number of coverings in succession over the wire.— 
Not proceeded with. 











Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
266. C. H. Penman, Birmingham, “Hinges.”—Dated 28th January, 1870. 

The inventor furnishes the knuckles of hinges more cheaply and accu- 
rately by means of circular cutters or cutting wheels with teeth on their 
peripheries. He clamps the hinges in holders, and he causes the holders 
with the hinges in them to move forward past the circular cutters, or the 
cutters may move past the holders. The cutters are caused to revolve 
continuously. Each cutting wheel has a semicircular or other portion of 
a circular groove around its periphery, corresponding in size with the 
knuckle to be produced, and teeth are cut in this groove. The hinges 
come in succession or otherwise to the first cutting wheel which removes 
all superfluous metal on one side of the knuckle, and then the second 
cutting wheel operates similarly on the opposite side of the knuckle. 

267. H. J. WEst, Southwark, “‘ Manufacture of ice."—Dated 28th January, 
1870. 

A vacuum is produced by the ordinary means within a serpentine or 
other tube or tubes, either flat or round, or of other suitable section, com- 
municating with a separate vessel containing the ether or other volatile 
liquid, and thereupon cold vapour ascending from the volatile liquid 
passes through the tube or tubes which is or are surrounded by the 
urtongelable or other liquid (or it may be air) to be refrigerated. This 
liquid is caused to circulate outside the tube or tubes in a contrary direc- 
tion to the vapour within, and in order to fully utilise the cold produced 
the body of liquid or air to be refrigerated is divided or trave as much 
as possible by the tube or tubes ; or the liquid to be cooled may be sub- 
jected to the cooling surface of the tube or tubes in thin streams or 
spray. 

273. A. Pacet, Loughborough, “‘ Hooks.”—Dated 81st January, 1870. 

This consists in the application to hooks of a link or clip so arranged as 
to embrace or pass across the ae the hook, and being independent 
of joints or hinges when securing the hook, such link or clip being secured 
in its place by the hook by the spring action of a portion of the link or 
clip, 80 as to prevent the hook from being unhooked by shaking. It is 
evident that the link or clip may be prevented from being removed from 
the houk by the addition of a pin either passing through the link, the 
hook, or both, or by any other convenient method.— Not proceeded with. 
276. T. W. and E. Lex, Chester, “‘ Mill bills.”—Dated 31st January, 1870. 

The holder or head, which is of about the length of a solid bill, isformed 
with a socket or its equivalent, in to or to which a handle of the ordinary 
kind can be secured, and with a dovetail or other groove to receive the 
cutting tool ; the inner surface of the solid groove is ribbed or notched. 
The cutting tool consists of a flat piece of steel, such width and thickness 
that a cutting edge can be ly maintained without reheating or 
forge dressing ; it is placed in the groove in the holder or head, and is ad- 
justable therein, that is to say, it can be moved forward from time to time 
as it wears, so as to project beyond the end of the holder or head, and 
po a cutting face ; a raised biting piece, as aforesaid, is formed on it to 

t between or into the ribs or notches. The cutting tool fastener consists 
of a w ted to slide into the dovetail groove over the cutting tool 
or other mechanical equivalent. 

285. A. WERKMEISTER, Berlin, ‘‘ Liquid meter.”—Dated 81st January, 1870. 

The apparatus consists of two vessels of any form, or muterial, as 

be best suitable for the liquid to be measured ; these 
ea pie: Meagher ly each other reci; ly and alternately by the 
liquid in either of the vessels rising, by means of the floats b 
287. B. Latcuronp, Upper St. Martin’s-lane, “Spur boxes.”—Dated 1st 
February, 1 


870, 

The inventor First, to it the to be carried well w 
on the heel of the boot while leering a sufficlent thickness of 4 
‘between the box and the heel of ener; Sopendy, Ges the 
mechanism ; Thirdly, to facilitate the fitting of the spur in heel of 
the boot ; lastly, to cheapen the manufacture of the spur box. To attain 








vessels are so 





the first object the inventor makes the door of the box to open inwards 
but downwards, fixing the spring by which it is closed, and that also 
holds the spur plug when inserted at the bottom of the box, and he thus 
economises at the top all the space hitherto ——_ by the door spring 
and by the door itself when opened. The inventor simplifies the 
mechanism by substituting for the two springs hitherto used a single 
spring fixed to the bottom of the box, and serving both to hold the spur, 
and to close the door when the plug is pulled out. He facilitates the 
fitting of the spur box in the heel of the boot by adopting the use of two, 
or four, or more flanges on the top plate of the box in lieu of two at the 
bottom as hitherto. In building the heel packing will be placed between 
the flanges of each side, and no screws or pins will be needed. 

289. C. Rotianp, Brvasels, ‘‘ Weighing machines."—Dated 1st February, 

1870. 


This consists in making the support or body carrying, the receptacle or 
platform for receiving the object to be weighed of a pedestal form or 
shape, of metal, nom orany convenient material, in, on, or through which 
a movable lever or arm may work, ing constant or movable weight, 
the lever or army also mya at one end the indicator, which, when in 
use, traverses a curved dial plate or plates furnished with suitable indices, 
the said plate being attached conveniently to the base of the pedestal, the 
other end of the movable lever or arm being in direct communication 
with, or otherwise connected with and actuated by, the receptacle platform 
or basin when in use.— Not proceeded with. 

290. T. ManKLaND, Manchester, “‘ Hydro-extractors.”—Dated 1st February, 
1870. 

The inventor constructs the cage with which these machines are usually 
constructed suitably for the goods, materials, or substances to be intro- 
duced through the outer circumference of the cage into an annular cham 
ber or into a series of chambers formed around the axis of the said cage. 
The axis or central shaft is arranged to work in a horizontal position in- 
stead of in a vertical position as aforesaid, and may be mounted on anti 
friction wheels in order that the wear and tear of the bearings and the 
power required to cause the revolution of the cage may be reduced.— 
Not proceeded with. 

293. J. E. H. Gorpow, King’s College, “‘ Weathercocks.”—Dated 1st February, 
1870. 

This consists in commttnicating the direction of the wind from a vane 
to a dial or registering apparatus, by means of electric wires, and without 
the aid of shafting, substantially as hereinbefore described and illustrated 
on the drawings, or any mere modification. 

295. G. Broapuurst, J. Swinpepiis, and J. Kersuaw, 
“ India-rubber manufactures.”—Dated lst February, 1870. 

This consists, First, in manufacturing india-rubber sacks or bags in 
length sufficient to be folded up ; Secondly, in the manufacture of web- 
bing or elastic fabric, such as hereinbefore described, by sewing 
machinery, not confining themselves to any particular sewing machine ; 
Thirdly, the manufacture of, and apparatus for, producing a partiaily cut 
and pierced or cellular india-rubber fabric. 

297. A. J. Coes, Worcester, U.S., ‘‘ Wrenches.”—Dated 1st February, 170. 

This relates to means for confining in a simple manner the movable 

= of a wrench (through the medium of its screw, and the step of the 
atter) to the bar of the stationary jaw, and its connection witha the 
handle of the implement, whereby great means of strength are obtanied 
to resist the pressure or strain exerted upon the movable jaw, as well as 
to prevent | ing or mispl t of any of the parts ; and this por 
tion of the invention consists, First, in forming a solid and engielling 
metallic connection between the step of the movable jaw screw, or the 
support of such step, and the stationary jaw bar, by means of a notch 
and lip, whereby any tendency of such screw or its support to either 
oblique or Jongitudinal misplacement is effectually guarded against. 


Manchester, 








BIRMINGHAM AT WORK. 
(From our own Correspondent). 

Messrs. BULLER and Company, a firm of some repute in the 
Staffordshire Potteries, have recently opened an establishment in 
Birmingham for the manufacture on a large scale of porcelain door 
furniture. This furniture is being produced at such a price as will 
enable it to compete with the commonest brass furniture made ; 
while its general appearance, shape, finish, plan of construction, 
and powers of endurance are such as torender it a marvel of 
cheapness and excellence combined. Those who have experienced 
the annoyance of knobs twisting in their sockets or becoming 
loose on the spindle after a few months’ wear will rejoice to learn 
that knobs without these imperfections, and having some preten- 
sions to artistic beauty, are now placed within reach of the 
humblest h holder in the land On calling at Messrs. Buller’s, 
factory in Birmingham a few days since I was courteously received 
by Mr. W. Davis, the manager, and was afforded an opportunity of 
inspecting the various samples hitherto introduced. The porcelain 
of which these knobs are made is what potters call “‘hard-fire,” a 
process which renders them like adamant even when subjected to 
roughest usage. White and “ivory” are the prevailing colours, 
but it is intended to produce the furniture in almost every shade 
and hue. In shape the knobs are not confined to the ordinary 
English round pattern, but the oval of France and the long cranked 
handle of Italy are introduced each with good effect. The beiter 
class furniture of Messrs. Buller is fitted with ornamental brass 
roses, one fixed and one loose to each pair of knobs. Against the 
loose rose is a strong solid brass bush, screwed on to the spindle, 
and admitting of accurate adjustment to any thickness of door. 
When fixed this bush is firmly secured by a steel pin driven 
obliquely through it into the spindle. By this arrangement all 
danger of the knob wearing loose is most effectually removed. The 
finger plates to match this furniture are by an ingenious contrivance 
affixed by means of slots on a piece of metal inserted in the back 
of the plate, and fitting into corresponding plates of iron fastened 
to the door. Thus no exterior screws are needed. The furniture 
is applicable to every article in which porcelain is introduced into 
iron or metal work, whether for ornament or for use. 

Among the branches of Birmingham industry which have risen 
from insignificant proportions to considerable extent within the 
last few years may be mentioned that of stove-grate making. This 
trade was fomerly centred almost exclusively in Sheffield, but the 
effects of trades unionism some years ago led to the wholesale 
dispersion of many of the leading manufacturers. Some settled in 
Rotherham, others in Derby, and one came to Birmingham. To 
this circumstance alone is, I believe, due the in.portant development 
of stove-grate making in the last named town. The gentleman 
who fixed upon Birmingham as the scene of his future operations 
brought with hima number of his most steadfast men, who were 
glad to be free froma tyranny, which in the union was becoming more 
ee from year to year, and which not long after reached its 
culminating point in the atrocities which made Broadhead so 
notorious. Birmingham has equal facilities with Sheffield for the 
manufacture of stove-grates. Good sand for ordinary castings is 
obtainable close to the town ; and the fine loam sand of Mansfield 
costs little if any more, delivered here than in Sheffield. 
Scotch pig iron is the same at either place, while for the better 
class of work the Yorkshire iron used in Sheffield is no better than 
that produced from the native ores of Staffordshire. Above all, the 
absence of a union enables the makers to effect a saving of 15 per 
cent. in wages, while the men themselves have steady work, and in 
the long run greater earnings than in Sheffield. The trade is 
largely dependent upon the continental markets, and the war is in 
consequence disastrous to its prosperity. Spain, Germany, and 
France, are each good customers for stove-grates in ordinary times, 
and some of a very elaborate and costly description have been made 
in Birmingham for the royal of Turkey and t. 

The makers of shipbuilders’ brass work, both in the sheathing and 
fitting branches, are getting busier in Birmingham. Naval brass- 
foun includes a great variety of miscellaneous produce. The 
specialities include binnacles, portlights or scuttles by which light 
is admitted and the sea excluded, decklights, lashing and rope eyes, 
ring bolts, frictionless pulleys, quadrants, sash lifts, iron locks, 
belaying pins, cabin railings, Pout hocks, and an immense variety 
of lamps. Of the latter, most are fitted with what are called 
“‘ gimbal” joints by in order that whether the ship lurches or rulls 
the lamp may retain its vertical position, the oil and wick or candle 
remaining in its receptacle, and the light continuing to burn. 
Signal lights are largely made in accordance with recent Admiralt 
regulations. These are very substantial lanterns, glazed wi 


various coloured discs of and protected by or dee 
insertion in the socket film abilite to injury, 4 





brass 

f brass are also in much improved demand at the po tar od 
0! are mui prov a esta- 
blishments in Birmingham and the surrounding district. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


FINISHED IRON: The current trade: The descriptions in demand— 
Last UniTep STaTes apvices: The European war: How it 
affects the American demand—Goop TRADE WITH BRITISH 
AMERICA— EXPORT TRADE GENERALLY —HOME DEMAND—PRICES : 
Quotations—PiG 1non: Rates of recent sales—CoaL: Improving 
—THE METAL MARKET IN THE MONTH: Copper, brass, and yellow 
metal, tin, tin plates, spelter, lead—GENERAL MANUFACTURING 
BRANCHES: Arms and ammunition, engineering and foundry, 
railway fastenings, agricultural implements, and edge tools : 
Japan wares. 

THE business doing in finished iron is steady but quiet. The work in 
hand relates chiefly to orderssome time ago received. New specifica- 
tions are coming in, but where they do not relate to Government 
necessities they are for small quantities, and chiefly to complete 
the requirements of the agriculturaldistricts, whence the inquiries 
are up to the average. The export trade is getting quieter. 

United States advices are unfavourable. Trade is checked by 
the European war. Alike from New Orleans in the south and 
from New York in the north agents report the indisposition of 
buyers to purchase. They give the cause, and it is conclusive. 
Since the beginning of the Franco-Prussian conflict gold has risen 
from 112 to 117 ; buyers do not, therefore, know what prices they 
will have to pay for goods, even if they should order them at 
specified quotations, inasmuch as in the event of the continuance 
of the war gold is certain to advance in price. The rise between 
the date and the ordering of goods and their delivery may reverse 
what appeared likely to be the margin of pront, and make the 
transaction a loss. Hence purchasers decline to give orders with 
so much uncertainty hanging over them at a time when the de- 
mand is not active. 

From British North America the accounts are less unsatis- 
factory. With those dependencies of the British crown an 
encouraging amount of new business is being transacted. Indeed 
meichants who have a long-standing connection with that part of 
the world are just now quite busy. Australia and India are less 
satisfactory, but South America promises well. 

Russia will soon be taking much less than for some time past, if 
an estimate is to be formed of ler present indisposition to pur- 
chase on terms which makers direct and factors can accept. 

The mills are in some cases well employed upon heavy merchant 
samples, whilst in others the lighter kinds are in request, together 
with angle and T-iron, with plates for girder and bridge building, 
and best boiler plates for the yards hereabouts and in Lancashire. 
Sheets keep dull, and orders for them are sadly wanted, the 
galvanisers being all in want of orders. In galvanised iron a 
better trade will soon, it is believed, be done. Smithy bars are in 
better trade, but not for this district, the falling off in orders for 
certain classes of goods in which they are used up having led to 
quietude at certain of the leading merchant warehouses, 

Prices in the majority of the transactions are under list 10s., in 
others they are 15s., whilst in a few they are even the rates in 
vogue before the last advance. These last are therefore 20s. under 
the standard. At the same time for Al iron made by firms who 
are not particularly anxious to do business, full “list” has to be 
given. 

Pig iron is changing hands in small lots to complete mixtures. 

Reductions of half-a-crown under vendors’ quotations have in such 
cases to be ultimately submitted to. For instance, iron that cer- 
tain sellers had hoped to get rid of at £3 17s. 6d., but for which 
they venture now to ask but £3 15s. They are taking £3 12s. 

The ironworkers in North Staffordshire, in demanding a rise of 
wages, threaten a strike if what they ask is not given them ; and 
about Great Bridge in South Staffordshire an effort is — made 
to get up an agitation. The movement has gone so far as to lead the 
public to infer that the masters have had a similar alternative 
placed before them there ; but our inquiries have been ineffectual 
to ascertain that any formal communication from the men has 
reached the authorities of the Ironmasters’ Association. 

Coal is in growing demand. 

Very little that is encouraging has to be said of the present or 
the past condition of the metal market in August current. The 
virtual closing of the trade with Germany and France, and the 
paper currency arrangements in the latter country, together 
with the indisposition to operate induced by the warin the action 
of others, all tend to make the market wretchedly dull. Whilst 
the belief, strongly entertained by many, that France will not yield 
to Prussia without a protracted resistance, hangs the vista of the 
future with a cloud. 

Copper cannot be spoken of without foreboding that the lowest 
has not yet been touched. Large shipments come forward 
reely ; nor is it probable that for the present they will be less con- 
spicuous. This, combined with the great falling off in consumption, 
is enough to deter speculators from operating, even if they had no 
previous experience, 

Spelter keeps in favour of buyers; but the prospects are not all 
against a return to firmer rates. 

Lead is having its turn in earnest. It is being greatly benefited 
by the war, and holders are disposed or = eee | to accept 
offered terms in proportion as they believe in the brevity or the 
protractedness of the conflict. 

Brass and yellow metal are pretty much as copper. 

Tin had fallen since the commencement of hostilities some £15 
in all; but on the 22nd inst. the Cornish smelters advanced their 
rates £3aton. The effect has not, however, been very apparent 
in the market. Consumers decline to purchase more than suffi- 
cient to meet immediate necessities, for the rates that will now 
be accepted by holders are still much too high, when it is con- 
sidered to how small an extent consumers can recoup themselves 
in the price of the manufactured article. Contras with their 
profits up to two years ago, the consumers of tin have since that 
time had but a sorry time of it. This metal took a decided start 
upwards in October, 1868, when, as compared with the previous 
month, and indeed the corresponding month in 1867, banca went 
up £10 a ton, namely, from £92 to £102. And such has been its 
subsequent course, that at the present time, notwithstanding the 
recent reductions in English, it stands at £128, Yet consumers 
have not been able to get only a trifling advance for the goods in 
which they have used up the product. 

As will have been seen from the foregoing remarks the trade in 
tin-plates is quiet. The demand, which a little time ago had 
begun to look up, is now less conspicuous. Makers, however, 
are firm in their quotations. Whilst in August two years ago 
banca stood as we have intimated at £92, and best I.C. charcoal 
plates were £1 5s. 6d. to £1 8s. 6d., they are now only £1 6s. 6d. to 
£1 8s., although banca is worth £26 a ton more money than at 
that carlier date. 

The general hardware trades are in a condition correspondent 
with the state of the iron trade as just given, with respect alike 
to the home and the export trade. 4 : 

Arms and ammunition keep in active demand ; engineering and 
foundry work is generally healthy ; railway fastenings are bein 
turned out in lirge quantities, and land — apparatus an 
edge-too!s are well inquired for, whilst certain of the japan fac- 
tories are more than fairly occupied. 














Sourn Kexsinctoy Museum.— Visitors during the week ending 
August 20:h, 1870. On Monday, Tuesday, and on from 
ar gallazicns, 


10 a.m. to 10 p.m. : Museum, 16,348 ; Meyrick and 

3333. On Wednesday, Thursday, and Friday (admission 6d.), 
from 10a.m. till 6 p.m.. Museum, 2011; Meyrick and other 
| neag 229. Total, 21,921. Average of corres; week in 
or? 14,266. Total from the opening of the Museum, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—STATE OF THE IRON TRADE— 
SHIPPING RETURNS—THE COAL TRADE—DULNESS CAUSED BY 
STRIKES AMONG MINERS—PROGRESS OF THE BRIDGES AT GLAS- 
Gow—A ROAD STEAMER AT WORK IN CAITHNESS—THE WATER 
SUPPLY OF DUNDEE. 

Tue Glasgow pig iron market continues dull and inactive, and 

there is but slight improvement in prices since last report. The quo- 

tations are now 52s. 14d. a month, and 51s. 9d. to 52s. cash. No. 1, 

g.m.b., 52s. 6d.; No. 3, 51s. 9a, Nearly all the furnaces, however, 

continue in full blast, and the output does not decrease, but stocks 

are accumulating in makers’ hands. The aspect of affairs on the 








“Continent leads to the belief that the war will not be of long 


duration, and that as soon as peace is established there will be a 
speedy resuscitation of that briskness which was beginning to cha- 
racterise the iron trade at the time the disturbances abroad broke 
out. There can be little doubt that there is plenty of work to be 
done, and that the facilities for manufacture, much as they have 
been increased of late, are not greater than will find abundant 
employment. But, in the meantime, operations in pig iron are at 
a standstill. ah : 

The shipments during the past week are 1553 tons foreign, and 
988 tons coastwise ; total, 2541 tons. This is equal to about fifty 
per cent. less than the shipments in corresponding period of last 

ear, 
‘4 There is an increase in the imports of pig iron from Middles- 
brough to Grangemouth. ‘n the corresponding week of last year 
there were 600 tons; this year there are 2125 tons, showing an 
increase of 1525 tons, : 

There has been a little depression in the malleable iron 
trade, consequent on the cancelling of certain orders on 
continental account ; but this depression has not been suffi- 
cient to affect visibly the operations at the finished iron- 
works. The United States are sending orders into the district of 
Lanarkshire in somewhat unusual abundance. It is clear that 
had it not been for the events of the past few weeks an impetus 
would have been given to the trade such as it has not experienced 
fora long time. It is to be hoped that the depression that has 
taken place is merely a matter of a few weeks, and that a period 
of prosperity will speedily ensue. ; : 

Good progress is being made with the new Albert Bridge in 

Glasgow. All the essential understructure may be said to be 
finished, as all the supports of the arching have been carried up to 
their proper height, and the iron girders upon which the roadway 
is to be Tai have been built into their places. Altogether the 
present state of the works on this bridge promise its early com- 
letion. 
. The repairs which have been in progress on the Govan Suspen- 
sion-bridge are now almost completed, and the result is one which 
must prove very pleasing and satisfactory to the public, and to the 
gentlemen who ordered the improvements. This bridge will now 
be one of the handsomest which cross the Clyde. It is expected 
to be opened in a few days. I wish I could report as favourably 
of the progress of the repairs which are being executed—or are 
supposed to be in process of execution—on the Portland-street 
suspension-bridge. The contractors have succeeded by slow 
degrees in dismantling this useful bridge, and having done that 
they seem to be satistied for a time, for no indication of progress. 
in the way of reconstruction is apparent to the naked eye. 
Possibly the chains are being outa at the workshops, and 
we may see them reappear in fine order some day, if we only 
have patience. But the public are grumbling at so much delay, 
for the want of this bridge causes great inconvenience. 

A road steamer has been set to work in the extreme north of 
Scotland. After this who will venture to say that the north is far 
behind? Even as far remote as Thurso in Caithness, a place gene- 
rally supposed to be almost beyond the pale of civilisation, one of 
those steam horses has put into harness by a pavement manu- 
facturer, and is now employed in conveying paving stones in their 
rough state from the quarries to the manufacturing yard. It is 
alleged that this iron animal will draw as much as 50 tons ina 
trip, or, in other words, do the work of twenty-five horses. Truly 
the Shetland ponies will become a drug in the market. But what 
are the unhappy toll-keepers todo? In the Caithness Road Act 
there is no clause under which toll can be levied ; and the con- 
sternation thereby felt by the turnpike authorities may be 
imagined. 

Mr. Bateman is at present in Dundee investigating as to the 
best means by which an additional water supply may be obtained 
for the burgh, and also with regard to the utilisation of the sewage. 
His report will be before the public on an early day. 








THE CLEVELAND DISTRICT, 
From our own Correspondent.) 

THE CLEVELAND IRON TRADE—ENGINEERING—SHIPBUILDING— 
THE WATER SUPPLY OF STOCKTON AND MIDDLESBROUGH—THE 
DOCKS—THE NEW WORKS. 

THE attendance on ‘Change at Middlesbrough on Tuesday was 

above the average. There was more disposition to transact busi- 

ness, but the prices obtained were much below the list. Through- 
out the district there is a good deal of underselling going on, and the 
consequence is that contracts for delivery next year have been made 
as low as 46s, 6d. for No. 3, the list quotation being 52s. All the 
large makers, however, are declining to sellat the present low figure. 

The whole of the Cleveland district is full of work, and if the war 

was over fresh orders would easily be obtained at good prices. So 

long as the continental strife continues, however, nervousness and 
uncertainty will keep pig iron quotations low. The deliveries are 
going on regularly, and large quantities of iron are being conveyed 
away by sea and land, Stocks are not increasing. Within the 
»ast few days the Middlesborough warrant store has been reduced 
rom 14,639 tons to little over 14,000 tons. There seems to be a 
determination on the part of a large section of the makers and 

brokers on Teesside to clear out the store and reorganise it on a 

new basis. In that determination they seem to be going on suc- 

cessfully, for last year at this time the stocks amounted to 46,892 

tons. In the finished iron trade there is nothing new to report ; 

all the works are fully engaged. 

Engineering in the North is very active. At Middlesbrough, 
Hopkins, Gilkes, and Co, are building five locomotives for the 
North-Eastern Railway Company, and have a fair share of bridge- 
work. David Joy and Co., of the same place, are busy with 
marine engines. Blair and Co., of Stockton, are exceedingly busy 
with compound marine engines ; Pease, Hutchinson, and Co., of 
Darlington, have a great deal of bridgework; Richardson and 
Sons, of Hartlepool, are full of orders for marine engines ; Oswald 
and Co., of Sunderland, have plenty of general work ; and Stephen- 
son and Co,, Hawthorn and Co,, Messrs. Thompson and Boyd, 
the Elswick Engine Works, and others of Newcastle, have their 
order books very well filled. . 

The same activity in shipbuilding prevails on the northern 
rivers excepting the Tees. Here Messrs. Backhouse and Dixon, 
of Middlesbrough, are very busy, but their neighbours at Stockton 
are not as fortunate. 

A week or two ago I called attention to the fact that steps were 
being taken by the corporation of Stockton with the view of pur- 
chasing the works of the Middlesbrough and Stockton Water Com- 
pany. On Monday a special meeting of the Middlesbrough cor- 
poration was held to consider a letter received from the Stockton 
corporation on the subject, and it was resolved that the Middles- 
brough council should join their neighbours in negotiating for the 
purchase of the water works, 

The new docks at Middlesbrough are being proceeded with satis- 
factorily. In the Middlesbrough district the new works in course 
of construction are being pushed forward with great haste, Gjers, 
Mills, and Co,’s blast furnaces are expected to be ready for open- 
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ing this year. The Lackenby Ironworks at Eston are making 
rapid progress, and those of Swan, Coates, and Co. will soon be 
ready. A start has been made with the néw mills for Jones 
Brothers and with the rolling mills for Messrs. Samuelson, of 
Middlesbrough. Nothing further has transpired with regard to 
the engineering firm to which I alluded as likely to begin in 
Middlesbrough, except that two or three gentlemen in the district 
have been named os belie connected with the project. 
Founders on Teesside are busy. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Few orders received during the week : Position 
of the trade little altered: Rail specifications from the United 
States ; Clearances from the works and ports large : Improvement 
in the Russian demand: The demand from the continental 
markets; The water supply again exhausted; Distress at the 
works in consequence—THE HOME DEMAND: Quietude in the 
trade: Makers’ stocks increasing—THE TIN-PLATE TRADE—THE 
STEAM AND HOUSE COAL TRADES. 

THERE have been few orders of any special importance received 
during the week, and the position of the iron trade may, on the 
whole, be said to be little altered, Rail specifications continue to 
arrive from the United States of America, but there has been, if 
anything, a slight slackening discernible. This, however, can 
scarcely be assigned to any particular cause, it being, perhaps, 
simply one of the occasional irregularities peculiar to the iron as 
well as other trades, For several days past the clearances from 
the works and the local ports have been large ; prospects in that 
direction, at least, continue to give encouragement. There has 
been lately some improvement to be noticed in the Russian de- 
mand ; and it is generally expected that if nd interruption arises 
from the war business will further increase before the season 
closes. The other sources of demand are at present inconsiderable, 
but small quantities of iron are forwarded to the eastern con- 
tinental markets. 

Some three or four weeks ago it was believed that the season of 
drought had terminated for this year. There were heavy rainfalls 
throughout the district, which pretty effectually, it seemed, 
refilled the reservoirs of all the establishments, so that all depart- 
ments were again putin full operation. Unfortunately, however, 
that brief change in the weather has been succeeded by a season 
quite as hot and dry as that before experienced, and the water 
supplies have again rapidly disappeared. Many contrivances have, 
therefore, again to be resorted to to economise in every way possible 
the little water left, and complaints of the difficulty experienced 
in endeavouring to keep all departments going are each 
day becoming more numerous. Owing to a_ resolution 
come to lately by the Board of Health at Swansea to 
restrict the supply of water to the inhabitants only, 
several of the ironworks in that neighbourhood have been porte 
stopped, and much distress through the scarcity of water is felt. 
In other portions of the district also only about half-time can be 
worked, At such a time as the present, when makers have so 
many important orders on hand, such a state of things is very 
injurious, as makers wisely endeavour to push forward the execu- 
tion of these contracts as much as possible. A change of weather 
is consequently anxiously looked forward to, as otherwise the 
consequences of the drought must shortly become very serious. 

The war continues to be the all-absorbing subject in the home 
and continental markets, and as the coullicl appears to be draw- 
ing nearer to the end the anxiety felt by all becomes more intense. 
Business is, therefore, characterised by a degree of quietude, 
although there :s a better inquiry for some descriptions. For pigs 
the demand is still slow, and makers’ stocks are increasing. Prices 
are, however, alittle firmer. Plates and such like descriptions of 
make are in better request. 

In the tin-plate trade business continues tolerably active, and, 
as a rule, makers are uble to keep their hands in regular employ- 
ment, 

There is little further improvement to be noticed in the steam 
coal trade, The demand has not yet attained the magnitude which 
was by many anticipated, but there is a fair inquiry to most of 
the continental markets, France being a tolerable purchaser. 
Coastwise stocks are not yet being replenished for the winter. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LIVERPOOL : Mersey Docks and Harbour Board—Tue Swirtsvre 
BEING FINISHED OFF AT MESSRS. PALMER’S—TYNESIDE TRADE 
GossIP—COAL AND IRON IN DERBYSHIRE—STATE OF TRADE AT 
SHEFFIELD-—THE COAL TRADE AT GOOLE—THE NORTHERN IRON 
TRADE—STATE OF TRADE IN SOUTH YORKSHIRE. 

Two steamers were recently built by Messrs C. and W. Earle, of 

Hull, for the North German Lloyd Steam Navigation Company, 

but in consequence of the unsettled state of continental affairs 

both vessels have come into English hands. The death is an- 
nounced of Mr. C, Earle, the senior partner in the firm of Messrs, 

C. and W. Earle. Messrs. Earle commenced shipbuilding opera- 

tions on the banks of the Humber in 1852, and they have had a 

successful and progressive career. 

Mr. G. T. Lyster, engineer of the Mersey Docks and Harbour 
Board, has presented his annual report on the general state and 
progress of the dock works at Liverpvol and Birkenhead, and the 
expenditure in his department for the year ending June 24, 1870. 
Mr. Lyster states that the amount expended during 1869-70 on 
the Liverpool docks was £105,761. As regards expenditure on 
capital account, the Waterloo docks, approaches, &c., cost 
£312,753 ; the hydraulic machinery for working gates and bridges, 
£32,563 ; the warehouses, £167,949 ; the machinery, £34,057 ; and 
the additional mechanical appliances, £9964. 

Workmen are actively engaged in finishing off the great ironclad 
which has been for some months past on hand in Messrs. Palmer 
and Co,’s yard at Jarrow ; sheis expected to be launched early next 
month, Messrs. Palmer and Co, have a pretty good amount of 
other work on hand, 

During the last few days two or three steamers have left the 
Tyne dock for the Baltic with cargoes of rails, At the Hartlepools 
the ironmasters are still full of orders with which the war will not 
interfere. Although the weekly deliveries of pig in the Cleveland 
district are very large, the tendency of makers’ stocks is to increase 
in consequence of the immense production, and in consequence 
also of the unsettled aspect of continental affairs. 

The Derbyshire ironworks are generally doing a fair amount of 
business. In steam coal a rather active business is being done, 
not only over the Midland Railway, but also to Grimsby, where the 
demand on continental account has greatly increased of late. 

At Sheffield the armour-plate firms are likely to be well em- 
ployed for some time to come a the large Government orders 
which have been received. e trade for railway materié also 
continues active, orders being in course of execution for Russia, 
the United States, and the colonies, as well as for the home rail- 
way companies, The demand for Bessemer steel is brisk, and 
prices are firm. The various branches of the iron trade continue 
pretty well omperee. 

The whole of the coal-drops at Goole, which had recently been 
closed for repairs, have now been reopened. Large shipments of 
coal have been made to Antwerp, Dunkirk, and other continental 


ports, 

The South Yorkshire iron trade exhibits sustained activity. 
Gas, water, and heating pipes, as well as stove and other castings, 
are in good request, as is almost évery description of railway 
materiél, The Bessemer steel works are extremely active, and 
are likely to remain so, A considerable quantity of steam coal 
has been forwarded to Hull and Grimsby for exportation, Coke 
is in good demand ; a good deal is being forwarded to the Lincoln- 
shire iron works, 





CHEMICAL, MINERAL, AND METAL REPORT. 
(From J. Berger Spence and Co.’s Weekly Civeular of August 22nd.) 

AutsouGH there has been rather a quiet market for chemicals during 
the past week, a satisfactory amount of business, under present circum- 
stances, has been transac Recent advices from the Continent have 
been of a somewhat conflicting character, but nevertheless they have a 
reassuring tendency in the probability of an early peace, and, combined 
with the unexpected reduction in the Bank rate, a more buoyant tone has 
been imparted to the trade than has been observable for two or three 
weeks past. Of course, the “fortunes of war” are very fickle ; but it 
may be taken for granted that what may befall the trade of other 
districts more favourably situated in times of peace, for those countries 
at present distracted by war, that of this district will be, comparatively 
speaking, unaffected. At any rate, manufacturers do not appear over 
anxious to press sales, stocks, so far as can be gathered, not being exces 
sive; and quently a ifest stiffening in articles more especial] 
required for home consumption is to be noted, while in addition inqui- 
ries from abroad a to be gradually increasing. Soda crystals con- 
tinue to go well, but ash and caustic have not increased on last week’s 
transactions, Other chemicals do not display material change. In mine 
rals a “% business is done, and iron ores fully maintain previous quo- 
tations. The metal trade does not present symptoms of much improve- 
ment, but for some specialties the demand 4) been better. Scotch pig 
iron rather steadier, but Cleveland is in rather an unsettled state. Copper, 
if anything, firmer; while tin is rather below the average. Lead i in 
moderate request. Spelter without change. 

Soda.—Soda crystals are exceedingly firm at £4 2s. 6d. to £4 5s. Cream 
caustic unchanged at £12 10s. for 60 per cent. ; and white at £13 5s. to 
£13 10s. Soda ash firm at 1 11-16d. to 1jd. per degree. Bicarbonate at 
£9 10s. and £15 for refined. Saltcake, £3. Sulphate of soda, £3. 

Nitrate of Soda,—Steady, at £14 to £14 5s. 

Potash.—Muriates : no quotations excepting for insignifieant parcels. 

P Saltpetre.—The market is very languid, and scarcely any business is 
one. 

Alum.—In average demand, Loose lump at £6 5s., and £7 in export 
barrels ; ground, at £7. d J - 

Ammonia.—Brown sulphate in i d inquiry, at £13 to £13 10s. 
White and grey better, at £15 to £16. 

Copperas.—Dry as usual, at 52s. Green and rusty firm, at 50s. to 54s, 

Arsenic.—At £6 15s. to £7 for fine powdered. 

Acid.—Oxalic as usual, at 73d. to 8d. Tartaric continues firm, at 
1s. 34d. to 1s. 4d. Sulphuric, at £3 15s. 

Magnesia.—Epsom salts, at £4 10s. to £4 15s. for refined. 

Oils.—Olive has been largely sold, but prices have been irregular. Pure 
white Norwegian cod liver oil, at £9 10s. per barrel. 

Pitch.—Few inquiries. 

Benzole.—Inactive, and quotations vary considerably from 2s. to 2s. 3d. 

Guano.—Best Peruvian, £13 17s. 6d. to £14 10s. 

Disinfectants.—Patent, at £5 for domestic and sewage purposes. Car- 
bolic, £10. out > om - 

Pyrites.—Without change, at prices reported last week, namely, 6d. to 
74d. Calcined Spanish, at 43s. 6d. R.C. . 

Lime.—Bleaching powder easy at £8. Superphosphates firm, at £4 5s. 
to £410s. Mineral phosphates, 56s. to 60s. for 65 per cent. 

Manganese.—At 20s. for 70 per cent. 

Iron ore.—In very good demand. Hentatite at 13s. Oolitic, 6s. 9d. to 
8s. 6d. in Staffordskire, and 2s. 9d. free on rails. 

Tron.—Seotch pig closes firm, at 50s. to 51s. 1ld. Cleveland, unsettled, 
at 51s. and 52s. for forge 4, to 55s. 6d. and 568. for No.1. Welsh bars, £7 
to £7 10s. Staffordshire bars, £8 to £8 5s. Hoop iron, £9 5s. Gas tubes, 
60 per cent. to 67} off list. Boiler tubes, 40 per cent. to 424 per cent. 

~<a res English tough ingot, £70 to £71. Chili slab, £63 to 
£64. 

Tin.—Below average demand. English ingot, £126 to £127. Straits, 
£128 to £129. 

Lead.—in moderate mest, Best English soft pig, £20 10s. 

Spelter.—Quiet. English, £19 10s. to£19 15s. Silesian, special brands, 
£19 10s. to £20, 
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CONDENSING STEAM. 


A paPER which we publish below, intended to be 
read, but not read, at the recent meeting of the Institution 
of Engineers in Scotland, opens up ost for the first 
time a very important question. Without for a moment 
asserting that the author has clearly shown that the con- 
denser he has invented is better than any other surface 
condenser, we may say that he has done a good deal to 

* prove some of his arguments. But one method of con- 
struction has hitherto been adopted in designing surface 
condensers. They, with an infinitesimal number of excep- 
tions, invariably consist of a large number of tubes through 
which either the steam to be condensed or the cold water 
is passed. It has been generally taken for granted, almost 
without inquiry, that this is the best if not the only way 
to make a surface condenser. The assumption is based on 
the fact that in no other way can so much cooling surface 
be got into a given space. But little or no regard has been 
paid to the efficiency of surface thus provided, instead of 
making it a paramount point. It can be shown that asur- 
face condenser thus constructed can, under favourable cir- 
cumstances, condense all the steam that a boiler with at 
least ten times the surface can produce, and with such 
rapidity that the pointer on the vacuum gauge does not 
move at the end of each stroke of the engine. This has 
been hastily deemed the best result to be had. But it is 
obvious that if we could produce a condenser with a sur- 
face of not more than 1 square foot per indicated horse- 
power, instead of 23ft. or 3ft., other things being equal, we 
should secure most important advantages. It remains to 
be seen whether this desirable result can or cannot be ob- 
tained. If it can be had by suppressing the tubes, with 
their multiplicity of parts, and substituting a simpler and 
less expensive arrangement, the advantages of the new 
condenser would be so great as to secure its universal 
adoption. 

It is clear that the very first question to be settled is the 
amount of surface of a given kind required to condense, 
say, a pound of steam per minute. This,as far as the 
ordinary surface condenser is concerned, may be taken as 
settled. With plenty of cold water 24 square feet of thin 
brassor copper tubes will condense about 35 Ib. of steam per 
hour. It is very difficult to say exactly how much surface 
a jet of water entering a common injection condenser offers 
to the entering steam, but it is certain that it is very 
minute indeed as compared with the surface required to 
do the same work in the tubular condenser. About 88 
gallons of cold water in the form of a jet will condense 
35 lb. of steam, leaving a vacuum of 26in. or 27in. A 
much larger quantity is, however, required to produce the 
same result in the surface condenser. It is obvious, there- 
fore, that something more has to be considered than mere 
extension of cooling surface, and that something is the 
efficiency of the surface in absttacting heat from the steam. 
It is about as fair to assume that all boilers having the 
same amount of surface, without regard to its position and 
arrangement, must be equally good, as to assume that all 
tubular condensers having like amounts of surface are 
equally good. Is it or is it not possible to apply some of 
the laws on which the relative efficiency of steam boilers 
depends to the case of surface condensers? We think it is. 
The mode of application constitutes a neat problem well 
worth the attention of engineers. 





The great defect of the ordinary surface condenser is 
its tendency to become foul ; the tubes, after being a short 
time at work, are found to be coated with a thin film of 
grease which is an admirable non-conductor; while 
those portions of the apparatus exposed to the water only 
are now and thenthinly coated withscale, resulting from the 
throwing down of sulphate of lime, &c., from the water in 
contact with them. This is analogous to what goes on in 
a steam boiler ; the tubes become coated with soot instead 
of grease, and the deposit of sulphates is far greater in 
amount ; but arrangements which are found to tend to pre- 
vent the deposit of soot in flues may under a modified 
form tend to prevent the deposit of grease. It is also clear 
that much that is found good when we are converting 
water into steam in a boiler, must be also good when we 
are simply raising the temperature of water by passing 
steam through it. It is absolutely nec to remember 
that there is no passage of cold from the water to the 
steam, though the fact is constantly lost sight of. The 
object to be had in view in designing a condenser is to pro- 
duce an apparatus which will raise the temperature of a 
oom weight of water through a given number of 

e; in the shortest possible time. Just the same 
object is kept in view in designing a boiler. Now it 
may be shown that that boiler is most efficient in 
which the products of combustion and the currents 
of water move at right angles to the surfaces to be 
heated, and there sate little doubt that the same law 
applies to the surface condenser, in the construction of 





which it is, however, totally disre 


ed. We almost | terior of B, while the water would escape in jets thro 


always find the steam introduced at the top of a bundle of | perforations in D, forcibly strike against the outside of 


pipes, and proceeding direct to the bottom, while the con- 
densing water pumped in at the bottom escapes at the top 
of the outer shell. The currents in this case all move 
— with the tube sides, In other cases the tubes are 

orizontal, and the steam passes through them as before, 
but the water moves at right angles to the tube surface. 
In no instance do we find both steam and water currents 
moving at right angles to the tube surface. Reasoning 
from the analogous case of steam boilers, it is highly pro- 
bable that very much better results than any yet obtained 
might be had by causing the steam to impinge forcibly 
against one side of a thin metal plate, while a jet of water 
impinged with still more force against the other. This 
impingement of steam against a cold surface is the leading 
principle of Mr. Henderson’s condenser, and the practical 
results he has obtained bear testimony to its soundness, It 








| 





would not be difficult to design a tubular condenser in which | 


this principle might be very efficiently applied. Let A in our 

iagram be an internal tube—one of a number—receiving 
steam from the exhaust. Ba second tube of thin copper, 
and D a tube plunged in a vessel of cold water under 
pressure. Then the steam would escape in jets through 
the perforations in the inner tube, and impinge on the in- 





as shown by the arrows, and run down to a chamber at 
the bottom, from which it would be withdrawn by the 
circulating pump. There can be no question that in this 
case the cooling surface would be as efficient as possible, 
but the complication of the arrangement and the space it 
mustoccupy would certainly stand in the way of its adoption. 
Many other ways, however, in which the principle thus 


| sketched may be applied without inconvenience of this 


kind will suggest themselves to our readers, It is not a 
little strange that up to the present so little has been done 
to improve the surface condenser. [ogenuity has been con- 
centrated on the production of efficient tube joints, but 
little or nothing has been done to render the surface more 
efficient. We trust that Mr. Henderson will not be suffered to 
remain an isolated labourer. Our readers may rest assured 
that there is plenty of room for improvement in surface con- 
densers, The tube-joint question is now pretty fairl 

settled; cannot engineers manage either to dispense with 
tubes and joints altogether, or to get on satisfactorily with 
about half the number now deemed necessary? There is 
as much difference between the surface condenser as it is 
and as we believe it may be made, as there 1s between the 
modern marine and the old-fashioned haystack, boiler. 





ROAD METAL BREAKING MACHINE. 
SHOWN AT OXFORD BY MR. H. R. MARSDEN, LEEDS. 

SCALE 21N. == | FOOT 

SECTION 


Our readers will probably 
hasten to say that we have repro- 
duced engravings of the well- 
known and admirable “Blake” 
stone breaker already illustrated 
in our columns; but this is not 
the fact. The machine we illus- 
trate, shown at Oxford champing 
up the hardest stone by the ton, 
is specially designed to pa 
road metal, which it does to 
perfection. The notched jaws 
are so arranged that the notches 
come opposite each other, leaving 
square openings which gauge the 
size of broken stones. The im- 

rovement is apparently slight, 
But it is one of great value. 
Between the labours of Mr. 
Marsden in making road metal, 
and Mr. Aveling in providing the 
means of consolidating it, we 
ought soon to arrive at perfection 
in roads. Possibly it may be 
yet found practicable to bi 
a stone breaker with a road roller 
in such a way that the stone 
would be broken, spread, and 
rolled at one operation. More 
unlikely mechanical combinations 
have succeeded before now. 








ON A CONICAL SUR-} 
FACE CONDENSER.* 


Mr. HENDERSON illustrated bis 
description by a model and sec- 
tional drawing, of which we here 
give a sketch. 

Mr. Henderson said: I con- 
sider this condenser to be much 
simpler in construction and more 
effective than the one in present 
use, by reason of its shape, as the 
whole jet of exhaust steam is 
brought to impinge instanta- 
neously upon a large and un- 
broken surface, which causes 
immediate condensation ; where- 
as, with the tubular surface a 
very small portion of it is 
brought into immediate contact 
until the steam has passed down 
through the tubes, thus pro- 
longing the process of conden- 
sation ; hence the great quantity 
of surface required to cool the 
escaping steam to the necessary 
temwerature. I have had this 
coudenser constructed along with 
a tubular one--the cone repre- 
senting 3ft. surface, and the 
tubular 15ft.—and have compared 
their respective efficiency, every 
other condition being kept alike 
for those models. After six dif- 
ferent trials had been made, and 
an average of the results struck, 
I found that 1ft. of surface in the cone condenser was equal to 
3$ft. of the tubular one. I have also had a trial of the cone con- 
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denser on board of a steamer with engines on the compound prin- | 
* Abstract of Paper intended to be read before the Institution of | 
Engineers in Scotland. 





| for consolidating macadamised and paved roads, 
| to use Messrs. Aveling and Porter’s steam rollers, 


| from 10 a.m. till 6 
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ciple, cylinders 24in. and 48in. diameter. The top of cone was 
5d ft. diameter, and the bottom 16in., length over all 5ft. With 
this condenser a vacuum was formed at once, and got up rapidly 
to 25in., the engine working for fully 30 min. After that time the 
condenser got very hot. The engines, partly on that account, had 
to be stopped, but particularly on account of the unsatisfactory 
working of the circulating pump. The space in the inner vessel 
for the circulating water being small, every stroke of the pump 
causes almost a clean wash out, thus keeping the crown always 
cool, that being the place where all the work is done. With a con- 
denser on this principle a great a. of original cost is effected, 
and it is much more easily overhauled, as by taking off the door 
at any time the whole condenser can be examined in two hours ; 
whereas at present when the tubular condenser requires to be 
cleaned it takes from three to four days, and in many cases a fort- 
night. Again, the risk of leakage is greatly lessened from the very 
few joints in the cone condenser, these being only seven in 
number ; whereas the tubular condenser contains many hundreds. 
The description given shows a few advantages in favour of the cone 
condenser, and I doubt not many more advantages will yet be dis- 
covered, and thus the construction of the marine engine greatly 
simplified, 








A Sream RoapD-ROLLING Company IN LonDON.—A prospectus 
has been issued of the Steam Road-rolling Company (Limited), 
with a capital of £5000 in £1 shares, for introduc! steam rollers 
t is proposed 


Sourn KensincTon Museum.— Visitors during the week ending 


| August 27th, 1870 :—On Monday, Tose Friday, and Saturday, 


free, from 10 a.m. to 10 p.m., Museum, 17,540; Meyrick and other 

eries, 5603; on Wednesday and Thursday (admission 6d.), 

.m, Museum, 1236; Meyrick and other 

= 157; total, $4,536; average of corresponding week in 

‘ormer aaa 18,347. Total from the opening of the Museum, 
9,730,156. 
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ARMY SURGICAL AND COMMISSARIAT 
APPLIANCES: 
No. IL. 


We tell ourselves through our newspapers frequently, 
generally about the month of May in every year—not quite 
without likeness to a certain Jewish gentleman from whom 
a certain other stood afar off—what a benevolent, ag 
and charitable people we are. And if we were to judgé of 
the truth of this by that alone which is paraded in proof 
of it, viz., by the broad sheéts of advertisements and 
“appeals” for professedly pious and benevolent objects, 
and by the immense sums of money lavished in assumed 
support of these, which seem to have neither stint nor 
end, we might come to the same self-complacent conclu- 
sion. But thére is no shrewd man who lovks at this 
phase of society amongst us, but must arrive at the un- 
palatable result, that it is our enormous wealth and the 
ease with which even huge sums can frequently be 
flung away, rather than our piety and humanity, that 
supports the greater part of this magnificent good 
Samaritanism; and that charity and benevolence and 
pious works have been discovered by a certain set, 
and that a very large one, to be an admirable employ- 
ment—a calling it life, in fact, possessing the pre-eminent 
advatitages of enabling one to serve God and Mammon, and 
society itself, in a respectable way, all at once, being well paid 
for doing so ; in labours, too, seldom of a very onerous—not 
unfrequently of a rather jolly character—and which com- 
mand, prima facie, on the part of all good men, and women 
especially, a reverential regard for the labourer, We do 
not want to make a charge of universal hypocrisy, but we 
will not shut our eyes to the fact that charitable objects 
and “efforts” have come to be recognised as a sort of 
“ diggings” amongst us, in all our great towns especially — 
and that the diggers who handle the machinery of too 
many of these manage it as a trade; whilé those whom 
they manipulate, though doubtless in the tain as much 
moved by tender feelings as by any other mitive, are also, 
though then not quite seeing it themselves, itifluenced by 
the fussy desire of idleness to ed-operate in cotiithittees and 
so forth, or to gain a little momentary _ notoriety. 
With such machinery; the influx of +3! from these 
“ appeals ”—no matter for what object, nur hoW absurdly 
disproportionate tiiay be the alleged aims and thé tieans— 
the means and the evanescent tresults—is easily acéounted 
for by the wealth of our iiiddle and bettermust, Glasses 
and the dispréportion too often existing betiveeh that at 
good sense or education on the paft 6f the possessor. 
Look at any of the lists of “ Wills and beqtiests” to be 
found in our papers, and without descendiug to those of 
the rich old dames who bequeath £100 a-year for the ~~ 
port of a favourite parrot or poodle, it is impossible not to 
see that the amount continually being given away is vast 
and exhaustless ; but that the distribution is little directed 
by good sense or discrimination. 

“We have been led to these remarks by the “ moveinent ” 
—that’s the word—for the " Relief of the sick and 
wounded” that just now by its btizz and flash almost 
distracts, whichever way we turn. We ate aware how tin- 
popular a part we take in saying one word against this 
Frall-intentioned storm of benevolence which has so sud- 
denly set in, and to raise the witid for which, tive of the 
daily papers, we believe, have veitiired to withhold their 
support. We shall, however, affirm our own convictions 
as to the “ movement” itself ; for it is always wholesome to 
endeavour to look at things as they are; and yet feeling 
quite satisfied that nothing that, we cotld urge will have 
any effect in arresting thé tidé, we shall give a few 
homely suggestions as to how it may be directed with the 
smallest amount of attendant inaptness atid folly. Were 
we to expend — ii fefeFenee and comment on some of 
the letters, and so forth, that now cram the papers, we 
might easily prove our case as to the absolute and absurd 
disproportion and ignorance of actualities which appertain 
to all so far proposed or done by those who are thé 
ostensible itiovers in this relief to the sick and Wounded: 

Oue little trait is so characteristic of the whole affair, atid 
of those engaged in it, that we cannot refrain froin referrin 
to it. In the Times of the 25th inst., at the coneltision o 
a long letter sigued R. Loyd Lindsay, Lieut.-Col., M.P. 
in a:lvocacy of his society for aid “to the many thousan 
wounded now strewing the battle-fields and lying in the 
hospitals” of France and Germany, we tind at length 4 
letter from Dr. Mayo, who, we are informed, is the chief 
representative of the society at Darmstadt, in which the 
folowing amusing story of folly is characteristic alike 
of this movemeut and of the sort of men and women 
engaged in it, It appears Dr. Mayo, after four days’ delay 
in Berlin, found himself and his high aims so little appre- 
ciated that the prospect of getting permission to move 
forward was no nearer than at first, so he resolved to try 
and see her Royal Highness the Princess Royal herself, and 
at last did get to see her at Potsdam it would seem. Without 

roing through the whole of an interview, upon which Dr. 

ayo looks back with evident satisfaction, here is his 
own account of what took place :— 

She spoke of various matters relating to the war, and particu- 
larly to the medical busi of the campaign. _I was surprised to 
find her so conversant with medical terms, and so well informed 
as to the requirements of the army. She inquired particularly 
as to the supplies that we had brought with us, ‘oa in several 
cases I was able to answer her questions in the affirmative, but she 
was disappointed that we had not brought a considerable stock of 
surgical instruments and chloroform. ‘The instruments, she said, 
were badly needed, and no good English chloroform was obtain- 
able. She also said that instruments were thrown aside and lost 
from the iropossibility of getting them repaired on the field. The 
Princess took me into the Crown Prince’s room, where a table 
stood, partly covered with bandages, compresses, charpie, &c., 
made by her own hands, and supporting also a French cuirass, 
helmet, sabre, and flag, which she said were presents from Wis- 
sembourg. She took all the charpie that she had made from a box 
on the table, and rolled it up in my pocket handkerchief, asking me 
to tell the wounded man for whom I used it that tt was of her 
making. The Crown Princess looked well, bat was at no pains to 
conceal her anxiety and distress about the fearful losses of the 
German army. 


And then we have another interview with Prince Louis 
of Hesse of much the same sort, The italics are ours, 








Comment seems needless, It only seems wonderful oat 
Colonel Loyd Lindsay should have imagined that his chief 
representative's letter could have any effect but that of prov- 
ing the ridiculous absurdity of the homeopathic attempts of 
his or of all the societies that do, or that ever will, exist in 
England to deal with, or in any sensible degree alleviate, 
the colossal mass of human misery that even one month ot 
war has produced, The thing is impossible in itself; and 
passing over the fact that it is no concern of ours—that we 
might just as logically secure a safe retreat to a routed 
column or fresh ammunition to an exhausted one, as make 
ourselves into army surgeons and nurses for foreign armies 
at war-—the means proposed, even to the full extent 
sketched or hoped for, are inadequate to the last degree. 
Twenty English surgeons distributed equally between 
Geimany and France, it is alleged—though, so far as we 
can judge by the letter referred to, there are only eight in 

Gad ael a Royal gift of a pocket-handkerchief full of 
charpie! There are probably between the two armies and 
those indirectly concerned with them not less than 150,000 
men, sick, wounded, or disabled in some way. The royal 
handful of charpie is an exquisite type of the proportion 
that all the lint scraping and rag pi oreo and so forth, 
doves or ever can bear to the siffeting nan. Twenty sur- 
geous! they actually increase the pre-existing surgical atten- 
tion to each cas man in the handsome ratio of one 
seven hundred and fiftieth, were it possible so to equalise 
it! And yet this society is, if we mistake not, the most 
potent of those before the public. We are eager uation- 
ally in our professions to discourage war, especially 
wars of aggression; and, let us here parenthesise 
that, looked at with open optics, this is just 
as much a war of aggression on the part 
of Prussia—or Germany, as she now loves to be called 
—as it is on that of France—pethaps, justly judged, rather 
more so—but these two Powers have gone into it with 
their eyes open. They must be assumed to have taken 
thought for the morrow as to their sufficient supplies of 
ambulances and military surgeons and appliances—just as 
much as they did for provisions, forage, transport, and 
ammunition. Hard as it sounds, we feel strongly disposed 
to say, “Let those that take the sword perish witb the 
sword.” It is small discouragement to the recurrence of 
future wars that the silly sentimentalism of the Geneva 
Convetition and its red cross should come to mean that 
heutral nations are to get habituated to expend energy and 
stibstatice, however intinitesimal and well nigh useless, in 
tendiiig and curing the wounded of armies engaged 
in conflicts which jthey may disapprove, and with 
which they have no concern, “Yes,” but it will 
be replied, “we have the concern of our commion 
humanity.” We grant it, but if so, husband your efforts 
now; don’t attempt what you cannot accomplish nor even 
sensibly produce any effect on ; keep your funds and your 
humanity quiet until the close of the war, and take our 
word for it—not writing quite without knowledge—you 
will thet. find in the desolate homes and ruined hearths, 
the swept away bread-winners, the life-long pangs of 
remembered faces never to be seen again, the dishonour 
of sisters and daughters, in a woul, in all that the 
destroying angel of war leaves of terror and woe in his 
track, enough, aud more than it, amonyst the civil popula- 
tion of invaded and so far downtrodden France, to absorb 
all your sympathies and empty all your coffers. Relief 
thus bestowed would be real, and might be often 
adequate; your help for the sick and wounded is neither 
the one nor the other. However, as we have said, we 
are quite sure the unthinking rush of public feeling, 
stimulated by newspaper articles and highly-coloured 
accounts of battle after-scenes, will go on as it has begun, 
so that our next duty is to offer some practical suggestions 
as to what can be done most effectively to help these sick 
and wounded, assuming it a settled thing that we are to 
become volunteer superuumeraries to the medical establish- 
ments of the French and Prussian armies. 

nd first let ti8 M4 Ofie or two things that ought not to 
be done. Of of Colonel Lindsay’s own correspondents— 
some “ H. H.”—(see Times, 29th inst.) says, “Send us no 
tiiore ladies.” It was, perhaps, indiscreet so far to let the 
cat out of the bag, but we entirely concur in the injunc- 
tion. A soldier's hospital is no place for ladies, nor even 
for women of any rank or station, unless Jong inured te 
scéiiés of suffering and trained to all the details of nursing, 
often of a disyusting character even in the female 
wards of a quiet civil hospital, but insupportable amidst the 
maimed, shattered, and often frenzied with agony, men 
of a war hospital. We say nothing of tending at the 
rear on the battle-tield, the thing is as unfit for decent 
Englishwomen of any rank, as they are unfit for it. It is 
not the place even for Sisters of Charity, who are a race, by 
training apart, and who ave trained, while English ladies 
or women are not. As for German hospitals, there are 
plenty of German women, whose duty there is before 
those of our country, who have no duties in the matter at 
all, except those they will neglect in the Quixotic desire to 
serve in the wars, whence they will come home restless 
and unsatisfied, and permanently injured, if to be there- 
after wives or mothers. Next, we say, send out no new 
nostrums or delicate contrivances or inventions, however 
puffed, or, by respectable practitioners, in their carpeted 
studies, recommended to the Zimes. Send out neither iron 
bottles of compound nitrous gas, nor hydrate of chloral, 
nor good port wine at 17s. per dozen, f.0.b., London 
package included, nor—but enough, all sach ill-judged 
things will be thrown away. 

Now, then, what may be sent with most chance of being 
of some sensible serviceable result, in relation to the money 
spent. First aud above all, then, we say, let our own Go- 
vernment have the good sense and nerve to obtain permis- 
sion from both belligerents to send an equal number 
to each of our skilled army surgeons, and with each 
surgeon send two assistants, an ambulance train com- 
petent to the staff sent, and appliances, Fifty surgeons 
aud 100 assistants, with ten ambulances, and the men 
to drive them, &c., to each belligerent, would be a 
real—and if it be a fact that the surgical means now 
at hand are more inadequate than they always are and must 





be whenever the rapid sweep of war sends suddenly a glut 
of wounded men to be attended to—a most acceptable help 
to each. To ourselves it would have this immense advan- 
tage—that it would give an amiount of real practice and 
opportunity of professional knowledge toa large number of 
our own army medical staff, of whom but a very small pro- 
rtion at present have ever seen a shot fired in anger, or 
ave any knowledge of warfare wounds but from books 
and the museum at Fort Pitt. Holland, it is said, has 
already sent off a number of her army surgeons to Prussia 
or to France, with an entire field hospital and staff to 
match it. Why should we hang back, assuming it right we 
should meddle at all? Then as to things—medical stores— 
to be sent, old rags, whether scraped into lint or shred into 
charpie by hand, are simple nonsense—the bygone 
remiviscences of the days of Raniillies or Waterloo, Band- 
ages are best made of a peculiar sort of loosely woven 
unbleached calico which can be had in abundance to order 
in Lancashire, if bought in quantity at probably 
under twopence per yard, It tears beautifully into strips, 
and should always be torn; it has neither size nor starch, 
nor padding stuff (gypsum or chalk) in it. It is very 
elastic, or ratherdiagonally yielding in the plane of the cloth, 
and can be made still more so, and to accommodate itself 
to the narrowest twistings or corners by a device, we be- 
lieve, of American origin. It is this, let the torn bandages 
of one breadth be laid smooth over each other, say twenty 
in thickness, and then punch with a hollow circular leather 
or gun wad punch holes all over the surface in quincunx 
order, with uncut spaces of about 14in. to 2in. between each 
pair of holes, the latter being from tin. to 4in diameter. 
The effect in rendering the fabric both flexible and elastic 
is quite remarkable. These calico rollers should be wound 
into tight cylindrical rolls, pinned at the outer end, and so 
sent out, and be of various lengths from 3ft. to about 9ft. 
each. A small machine so simple that we need not de- 
scribe it, rolls them rapidly and far better than by hand. 

Now as to lint—our lint— known a little in France as 
charpie-Anglais, and not known at all in Germany, is all 
but useless, because out of the previous practice of the 
surgeons and hospital attendants, and bevause lint is after, 
all, a very secondary affair in the primary tendance of 
wounds, whether gunshot or cutting o1 piercing. Lint (in 
the continental sense of charpie) can be made in tons in 
Lancashire to order, and, within a very few days, machinery 
specially adapted to it at work, if there be really a 
demand for it. But for compresses and direct application 
to bleeding wounds, a cheaper and better thing is simply 
tow, slightly penetrated by crude coal oil, or by carbolic 
acid and oil, or by Stockholm tar, diluted with ten or 
twelve volumes of olive oil, or other neutral hydrocarbon, 
such as heavy paraffin oil. This must after compression 
be packed into tin-lined cases and soldered up for transport, 
as itis not only very inflammable, but liable sometimes to 
spontaneous inflammation. Field tourniquets, on the ex- 
tremely simple plan adopted by the Americans, may pro- 
bably be ofservice, and, if their want be ascertained, be sent 
out. 

Of the want of cases of surgical instruments we have 
great doubt; of course there is not a “ medicus” in France 
or Germany who will not be glad to possess a case of good 
English-made instruments if he has the chance; but with 
the knowledge we possess of the medical appliances stored 
by France, and, we suppose, equally by Germany, we 
imagine the alleged “crying need” of surgical instru- 
ments is like the want of rice in famine times in 
India; not that they don’t exist, but that they are 
not on the spot; in fact, a good proportion of the 
“crying needs” of the newspaper letters originate 
in the fancy of writers who see war close for the first 
time, and are unable to distinguish between wants Lot pro- 
vided for and wants the momentary result of that waste 
and throwing away and confusion that are as much part 
of foughten fields as wounded men themselves. It is not 
credible, for example, that, as has been stated, surgical 
knives when dulled by use are thrown away in the 
German field hospitals because there is no means of 
sharpening them to be had. There is not a regimental 
surgical chest in France that is not provided with, at least, 


two qualities of hones for sharpening instruments, and with ° 


vices and files for the saws, &c., and we must suppose the 
same is the case with the Prussians, But we must halt, 
our space for an exceptional subject is exhausted for this 
week; we shall return to it in its more practical aspects 
probably in our next week’s impr:ssion. 





WEAR oF TAYLOR StcEt Tikes. —On the Rutland and Bowling- 
ton Railway there are in use some 125 cast steel tires, made by 
Messrs. Taylor Brothers, and Co., of Leeds. This is a mountain 
road with steep grades, making it necessary to use a considerable 
amount of sand to prevent slipping ; but in spite of this, these 
tires show dn average run of 75,000 miles to one-sixteenth of an 
inch wear. This is a remarkably good report, and the officers of 
the road say they have found no soft spots or other defects so an- 
noying to master mechanics,— American Rawway Times. 

IGNALLING UNDERGROUND IN CoLLiERIES.—At the recent 
meeting of the Midland Institute of Mining Engineers 4 very in- 
teresting paper on the signalling in the underground workings of 
collieries was read by Mr. Bailey, of Wakefield. He said that 
the present system was in every way defective, but by means of 
the ordinary magnetic mode it could be made thoroughly efficient. 
The system he pro to have adopted was simply that of having 
two copper wires stretched from one end of a magnetic battery, or 
round to the other, a bell being attached to each extremity, bein; 
parallel to each other, so that by the presvure of the finger an 
thumb they could be held together. By that méans a current of 
electricity could be established from one pole of the passer? to the 
other pole, so that a si could be transmitted in technical 

y e which could not be mistaken. The battery being placed 
in the engine-room would cause the bells in all parts of the under- 
d workings to be set in motion. One battery would be suf- 
ient for 4 colliery, and would only require to be renewed three 
or four tiwes a year, at a cost of a few shillings only. Of the many 
advantages by the new system, it may be said if the engine-man 
was absent, or neglected to attend to the signal, the bell went on 
ringing, whilst if the men required signalling out of an incline a 
pre-arranged signal could be acted on. The system could be ap- 
plied and varied in many ways, and as there were no pulleys or 
complications whatever the engine-rhan ant hanger-on could con- 
verse and express their wishes in a manner by means of the bell, 
a sons not be rue "i either. — bred ian ¢ the po 
as 'y recognised I present, a hearty vo 
of thanks was awatded to Mr. y: 
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NOTES AND MEMORANDA. MISCELLANEA. 


RAILWAY MATTERS. 


*M. WASSEIGE is mentioned as the new Belgian Minister of 
Public Works. This department is very important, as it controls 
the State railways. 

THE South Austrian Railway Company have lowered their 
tariff for goods, and made arrangements with the different towns 
in Austria for direct freights to England. 

THE Swansea Vale dividends, at the rate of 6, 5, and 4 per cent. 
per annum, have been declared on the preference shares, and at the 
rate of £1 per cent. per annum on the ordinary shares. 


Ir is suggested to the Chatham and Dover and the South- 
Eastern Companies to take off half their continental service 
trains, as the traflic has become so small through the war. 

Fears are entertained that the ends of the Hoosac tunnel will 
not meet, as the mineral in the mountain had undoubtedly affected 
the plumb lines and other instruments used in determining the 
direction of the bores, 

Tue directors of the Coleford, Monmouth, and Usk Company 
report that the rent receivable from the Great Western admits of 
a dividend at the rate of 44 per cent. per annum for the past half- 
year, which has been declared. 

THE Sirhowy Company, after providing for interest on aeben- 
tures and the dividends on preference shares, declare a dividend 
at the 1a‘e of 10 per cent, per annum on the ordinary stock, 
leaving a balance of £1385 to be carried forward. 

THE Lyons Railway Company brought to Paris on Wednesday 
121,731 kilos. of gunpowder from the mill of Vougé, 92,078 from 
Besancon, 18,100 fromm Bourges, 5500 from Bonchet, 1154 from 
ag destined for the Koole Militaire, and 750 from Fontain- 

eau. 

THE chairman of the North and South-Western Junction states 
that with respect to the rail account the works are progressing, as 
they find they cannot put off the renewal of the second line any longer. 
It will, however, be completely relaid with steel rails early next 
a This will make a considerable debt for the company to pay 
off. 


THE Glasgow and Coatbridge Railway was formally opened for 
goods and mineral traffic on Thursday, by a goods train despatched 
from the Coatbridge end, and was accompanied by a goodly comi- 
pany of gentlemen. The whole works on this new line are ina 
—— state, and no doubt passenger traffic will soon be set 
agoing. 

THE five persons who ate charged with conspiring to defraud the 
Great Eastern Railway Company by using and permitting the use 
on the Blackwall line of tickets which had already been used, were 
brought up at the Mansion-house on Monday, and after some 
further evidence had been given against them they were committed 
for trial, but were admitted to bail. 

TuE half-yearly meeting of the Glamorganshire Banking Com- 
pany has been held at Swansea, Mr. Vivian in the chair. The 
report presented was of the usual satisfactory character, and a 
dividend at the rate of 10 per cent. per annum was declared. The 
guarantee fund has been increased to £68,000 and the sum of 
£1368 is carried forwards to the current half-year. The capital of 
the bank stands at £180,000. 

THE chairman of the Bury and Thetford Company states that a 
recent appeal to the shareholders and the district for additional 
capital has proved only partially successful, so that the directors 
are still unable to finish the line. Another contractor is willing 
to complete the line provided a certain sum be guaranteed, and 
the shareholders may possibly be called together shortly to hear a 
further statement upon the subject. 

Tue Garstang Knot-End Railway from the junction with the 
London and North-Western system to Pilling is now ready for 
traflic. Mr. J. H. Tolme, the engineer, reports that most of the 
stations are commenced and will be finished as soon as possible. 
The sidings for interchange of traffic at the junction with the 
London and North-Western system are not yet complete, and 
further capital is required to finish the line to Knot-En 

Tue Chatham and Dover Company’s Metropolitan Extension 
traffic has not improved as expected. The figures show that the 
number of passengers carried over the line in the half year is 
6,187,937, against 5,634,093 in the corresponding period of 1869, 
showing un increase of only 553,844 passengers. The running of a 
few express trains on this line in the morning and afternoon 
would, we think, augment the traffic. ‘he average pace is at 
present rather less than that of a well-horsed omnibus. 

THE chairman of the Newquay and Cornwall Junction Com- 
pany states that the traflic continues to increase, and that the 
line is being more and more appreciated. In July, notwithstand- 
ing the dryness of the season, nearly 5000 tons of clay were carried 
over the railway. The contractors are working the line at 60 per 
cent. of the gross receipts. The directors are very anxious to see 
the line extended to the rapidly improving watering-place of New- 
quay, and opened for passenger traftic; and they hoped the requisite 
capital, which ought to have been subscribed by the landowners 
and the district long ago, will before long be forthcoming. 

THE chairman of the Lostwithiel and Fowey Company, in 
moving the adoption of the report on Friday, said that the tem- 
porary arrangements for carrying on the mineral traffic were leaving 
an increasing margin of profit, and he believed if the line were 
opened for general merchandise and passenger traffic it would 
yield a good percentage. The directors, however, had been unable 
to effect any arrangements for transferring the interest of the 
present holders of shares and debentures to capitalists who could 
complete the undertaking. He thought the present shareholders 
ought to make an effort to raise the necessary funds to complete 
thefline as far as Carne Point, a work which might be accomplished 
for something like £5000. 

THE report of the Llanelly Company states that the gross re- 
ceipts for the half-year have been £26,290, and after paying the 
interest on debentures, preference dividends, and Working ex- 
penses, there is a balance of £5075, of which £2041 is appropriated 
to interest on advances to the Swansea and Carmarthen under- 
takings, leaving £3052 available for dividend on the ordinary 
stock atthe rate of £3 per cent. per annum, ing forward 
£78. The chairman said there had been an increase in the traffic 
receipts and a decrease in the working expenses. The earnings 
would have been sufficient to pay a dividend at the rate of 5 per 
cent. per annum but for the deductions in respect of the Swansea 
and Carmarthen lines. 

Tue chairman of the Cornwall 
tion of the report on Friday, of the company had 
so far improved that there was a on the traffic 
receipts of £1973, chiefly in the items of goods and parcels. The 
clay traffic might be considered still in its infancy, and they hoped 
to get considerable returns from this branch as the trade deve- 
loped. The fish and vegetable traffic had — been very valu- 
able. The associated companies were doing all in their power to 
cultivate the traffic of Cornwall. The réceipts of the line 
amounted to 63, 6d. per train mile, showing that the train ar- 
rangements were carried out with great y, for other rail- 
ways did not present anything like vo po an werage. Owing 
to the original construction of the its numerous 
wooden viaducts, the cost of maintenanve mist always be heavy ; 
and as there was no capital to fall baék upon the expenses must 
necessarily come out of revenue. th to the future 
of the line, he mentioned that a debt of oe had been in- 
curred, and this would of necessity indreasé, in consequence of the 
associated companies having to pay the excess of — beyond 
that which the line itself would ptoduce. This fact, hoWever, 
was a stimulus to the associated dompanies fo work the line in 
the most economical manner. One oy Cy gs defiviency 
had been the extension of the railway from to Falmouth, 
the traffic hitherto having always left a heavy debit balance, 


, in moving the adop 





M. Joveter has discovered that ozone has a tendency to de- 
compose explosive compounds, Nitro-glycerine, iodide, and 
chloride of nitrogen ais instantly when exposed to an atmo- 
sphere of ozone, while common powder changes so slowly that six 
weeks’ explosion is necessary for its decomposition. 

THERE is a road projected in Siberia the length of which will 
be 1200 miles. The line is to pass through a region covered with 
ice and snow ten months of the year. It is to commence at Nijni 
Novgorod, from whence it will draw the products of Northern 
Asia, Persia, and Turkestan, the value of which averages about 
£14,000,000 annually. An important station will be Irbit, at the 
junction of the Niza and Irbita rivers, where there is a trade 
during February amounting to 40,000,000 rubles. 

Mr. Wa. H. CuHanpuer, of the Columbia School of Mines, pro- 
poses, for the determination of small quantities of lead, to eva- 
porate the water with about two fluid ounces of an acid solution 
of acetate of ammonia—this reagent prevents the separation of the 
sulphate and carbonate of leak dates evaporation. After con- 
centration any iron and lime salts that may Fall down can be re- 
moved by filtration. If any lead be present it can be precipitated 
in the usual way bysulphuretted hydrogen, and may afterwards be 
converted into the sulphate. 

In Belgium there are 1250 miles of railroads making an average 
of two and a-half miles to every 10,000 of the population, or ten 
miles to every hundred square miles of territory. These railroads 
were constructed at an average cost of £18,300 amile. They 
were partly constructed by the State and partly by companies, who 
were given the privilege on condition that they should absorb their 
capital by a system called amortisation, and by which a portion of 
their earnings should be used, not as dividends, but to repay their 
capital; and that, when this was done, the roads should be the 
unencumbered property of the State. 


M. L. Henry, in the Ber. d. Deutsch, Chem. Ges., has given a 
general review of the state of our knowledge concerning the trans- 
parency of various metals in thin laminw, and mentions the dis- 
covery by him of the same property in thin layers of galena. The 
light transmitted is, according to him, of brownish-yellow colour. 
Several other minerals of similar chemical composition, the sul- 
phides of arsenic and of mercury, had been known to possess this 
property, but neither of the minerals named possess metallic 
lustre, so that to the eye there is nothing to betray their metallic 
character. With galena, however, the case is different; its lustre 
is characteristically metallic, and is one of its distinguishing pro- 
petties. The commonly accepted association in the mind of the 
mineralogist, of the two properties of opacity and metallic lustre 
in descriptive determinations, may, appearances seem to indicate, 
have to suffer some restriction in the light of future investigations 
in this direction. 

M. Dusosce, of France, has invented a new instrument for 
measuring the differences of tint in solutions. Two glass cylin- 
drical vessels, containing the liquids to be tested, are placed side 
by side on ashelf; in each isa smaller tube closed at the lower 
extremity by a glass dish, which may be raised or lowered by 
ineans of a pinion having fastened to it a vernier moving over a 
graduated scale, so as to measure the distance between the bottom 
of the vessel and the lower disc of the movable tube. Luminous 
rays are transmitted through the bottom of the cylinder, by means 
of a mirror and by two Fresnel rhombs above the cylinder, in such 
a manner that each will illuminate half of the field with a semi- 
dise of yellow light more or lets intense. These colours are ob- 
served with a terrestrialeye-piece formed of four glasses, by which 
the field may be illuminated with perfect uniformity. The colours 
are proportional to the height of the columns if the liquid contain 
the same proportion of caramel, or in proportion to the richness 
of the liquid in caramel if the two columns have the same height. 


M. TREVE, in a late communication to the French Academy of 
Sciences, gives an account of his experiments with gases enclosed 
in glass tubes and exposed to a current of electricity, and at the 
same time to the influence of a powerful electro-magnet. Having 
taken a Geissler tube filled with hydrogen, one portion of the tube 
being drawn out to capillary thinness, he caused the induction 
currett to pass through it, which, as is well known, imparts to the 
gas in the thick part a blue colour, tinged with violet, and in the 
capillary portion a brilliant red. Now, if the latter be placed 
between the poles of the electro-magnet, the red at once disappears, 
and is converted into white light. In the case of oxygen, the capil- 
nny pest is milky-white ; under the influence of electro-magnetism 
it becomes red. Under the same circumstances the blue of nitro- 
gen becomes much darker, and the sparkling white of carbonic acid 
turns blue. Hence, so far, magnetism is found to destroy or change 
the colour of a gas in the wagdlley part of a tube containing it. 


Dr. Beck, of New York, has prepared the following statistics, 
for 1869, of the production and consumption of iron in various 
countries. The numbers express hundredweights :-— 

Production. Cousumption, 
Per entire pop’l. Per ind’l. Per ind’'l, 

Great Britain «2 .. oe «+ oo +. 90,000,000 .. 300 2 «. 100 

France se ee ce oe te oe oe 24,000,000 .. CO. o 53 

United States .. o «6 oe Gs cs ae Ee 





Zoliverein .. «ce oo o% ce oe ,000 .. 36 .. « 38 
Belgium ie 2s 20 ae 000 «2 100... =e G4 
Austria os ce ce ce ce te os 6 750,000 .. 18s. wo 19 
Russia «2 ce ++ «2c e¢ ec «+ os 6,000,000 .. Be oo 8 
Sweden and Norway -« «+ «- - 5,000,000 4. 100... o. 12 
Australia co ee 06 cc ee co co BRO0O,000 ce 2. oe ce oe 
Spain .. oo ec o8 « -« 1,200,000 .. GO... «. 10 
Italy cc co oe cc cf co co co 750,000... @.- of 8 


Total 12 so cc of se oe 177,500,000 


Mr. E. Sonstapt has found rubidium and caesium in a number 
of new substances. If oxalate of ammonia be added in excess to 
sea water, and the well-washed precipitate ignited, moistened 
with nitric acid, and examined in the spectroscope, the 
@ lines of rubidium and caesium will be distinctly visible 
in the spectroscope. The same water evaporated to dryness 
and examined in the usual way will show no trace of these 
lines, hence the value of testing with oxalate of ammonia 
previous to evaporation. The presence of these rare earths in sea 
weeds naturally follows after their detection in the salt water, 
and the author had no difficulty in finding them. Various sea 
shells, and the lime obtained direct from sea water, showed at 
once the rubidium and caesium lines, and the same is true of 
marine lime stones. The alkalies, rubidium, and caesium, can no 
longer be styled rare, since even in a few grammes of sea water 
they can be more easily recognised than bromine or iodine, 
next t in the investigation is to ascertain to what useful pur- 
poses they can be —— 7 

TAKING one year with another, the consumption of wheat and 
wheat flour in the United Kingdom is assumed to be at the rate 
of five and 4-half bushels per head, and therefore, for 31,000,000 of 
people, the quantity required is 21,000,000 quarters. Of this 
quantity two-thirds are usually produced at home and one-third 
abroad. Last year, for instance, there were 3,700,000 acres sown 
with wheat. Assuming that we shall yet gather a fair average 
crop, that is, about thirty bushels per acre, the home growth this 
year may be expected to be about 14,000,000 quarters, making us 


dependent 7 foreign supplies to the extent of 7,000,000 | 
e 


quarters. must remember, however, that whilst the cun- 
sumption may be greatly affected by the probable scarcity of meat, 
the home ) ween is subject to grave eventualities, both in the 
number of bushels per acre, and more especially in the weight of 
the bushel ; so that, till the very last moment of the harvest, we 
cannot tell how much we really want. Taking all into 
consideration, we fully expect that we shall require this year at 
— million quarters of wheat and wheat flour.— Food 
‘ournal, 


A perect has been discovered in a portion of the Panama and 
West India cable already laid. 

A Dutcu ironclad, the De Buffel, sailed from the Tyne on 
Saturday for the Texel. While lying in the Tyne she took on 
board two heavy Armstrong guns. 

PemBroxe DockYARp is exulting over the feat it has performed 
in building the Iron Duke for £150,000, whilst the Audacious cost 
£180,000, the Invincible £180,000, and the Vanguard £200,000. 


Messrs. Rensre, shipbuilders, of Greenock, have taken a con- 
tract with the Admiralty for the construction of two ironclad gun 
vessels, similar to the Snake and Scourge, which are now build- 
ing in Chatham Dockyard. 

It is stated that a new Cornish mining district is about to be 
opened up in the immediate neighbourhood of Goran Haven, a 
fishing village. Some property has been inspected by an engineer 
with a view to development. 

Ir is rather anomalous that the Thames Embankment road, 
itself one of the most magnificent examples of metropolitan pro- 
gress, should be rolled by a horse-roller. Was there ever so fine 
an opportunity for the use of a steamroad roller? TPityit should 
be lost. 

Tue Edge Rake Mining Company, whose works are in the High 
Peak of Derbyshire, have, after two and a-half years occupied in 
sinking, sedaed a vein at length, and on Saturday they effected 
their first sales of coal. The ore is of the best quality, and 
promises to be a good yield and retunerative to the shareholders. 

Tue works at the end of Norfolk-street are being rapidly 

shed oft, and in the course of a few days there will be an open- 
ing from that street to the Embankment, making the principal one 
in that part of the Strand. The approach over a subway, which 
is being constructed, will be by several arches, which will lead not 
only to the eastern and western portions of the Embankment, but 
to the stations of the Metropolitan District Railway. 

A new and improved pack saddle, designed by Mr. J. Moody, of 
the Royal Carriage Department, al Arsenal, Woolwich, has 
been specially manufactured in that department under the super- 
intendence of Col. H. Clerk, Royal Artillery, for the Committee 
on Reserve Ammunition now sitting at Woolwich, and was on 
Friday last forwarded to Aldershot for trial. Several of these 
pack saddles have been sent to Malta and Gibraltar to test their 
strength and durability. 

A LARGE graving dock has been lately completed at Blackwall 
Point, East Greenwich, and the first ship, the Patriarch, a large 
iron clipper, was placed upon the blocks on Wednesday. The 
dimensions of the dock are:—Length, 400ft.; width, extreme, 
68ft.; width at entrance, 60ft.; depth of water at average 
spring tides, 21ft. The dock is well situated for access 
from the river, and is convenient for vessels lying in the East and 
West India, Millwall, or Victoria Docks. 

THE Crampton furnace has been put into the Lewiston 
mills. It consists of a hopper and a mill for grinding coals, 
reducing the fuel to fine dust, which is carried by the blower 
into the furnace with air enough to produce immediate combus- 
tion. The coal dust leaps into flame like a flake of powder. It 
is claimed that this device saves 33 per cent. of the expense of 
making steam. It is said that steam can be generated in one-half 
the time required by the ordinary use of fuel. 

M. bE Lesseprs has received an addition to his numerous 
honours in the large medal of the Society for the Encouragement 
of Arts and Sciences. The Lavoisier medal of the same society 
has been awarded to M. Henri St. Olaire-Deville, for his numerous 
researches in theoretical and technological chemistry. Some 
experiments have recently been made to ascertain the power of 
electricity in causing the natural expulsion from wounds of 
foreign bodies, and with some degree of success. M. Delanoue 
has written a memoir on the p taken by gases in volcanic 
action, He considers that the great actions of gas began in 
the miocene period. 

Art the half-yearly meeting of the Blyth Harbour and Dock Com- 
pany on Saturday it was stated that the shipments of coal during 
the last half-year amounted to 141,906 tons, against 111,702 tons in 
the corresponding half-year of 1 showing an increase of 30,204 
tons. The directors added that the season had been favourable 
for carrying on dredging opera which had progressed very 
satisfactorily, so that by the end of September a minimum depth 
of at least 5ft. at low water would be attained, giving a depth of 
19ft. Gin. at high water at ordinary tides, and 16ft. at high water 
at neap tides. The general pier and harbour works continued in 
a good state of repair. 

A SHOCKING accident took place on Saturday afternoon at the 
Cropedy station of the Great Western Railway. Mr. Tingeley, 
schoolmaster of the parish of Eydon, Northamptonshire, had, 
with his wife and family, been from home forsome time on a holiday, 
and came by train to Cropedy on his way home. After Mr. 
Tingeley had left the train and was crossing the metals to leave 
the station, he discovered that he had lost his ticket, and, believing 
that he had dropped it there, he began to look for it. While he 
was doing so a cattle train approached unobserved, and before 
Mr. Tingeley was aware of his danger he was thrown down and cut 
to pieces before the eyes of his wife and children. 

THE report of the Tower Subway Company states that since the 
2nd inst., the line has been open daily except on Sundays, and 
has worked most successfully, making twenty trips per hour. An 
accompanying statement from Mr. Peter W. Barlow, the engineer, 
explains that, from want of experience in the new resistances to 
be contended with under novel circumstances, considerable diffi- 
culty was experienced in obtaining perfect regularity in the trains, 
but that this has now been overcome, and that the carriage and lifts 
are working in the most satisfactory manner, with perfect ease, the 
time from Viue-street to Tower-hill little exceeding three minutes, 
and the average total power not exceeding four horses, 

Art the last meeting of the Hackney District Board of Works, 
Dr. Tripe, the medical officer of the district, reported that he had 
visited a factory belonging to a Mr. Barnes, at Hackney Wick, 
where there was a furnace fitted up for | “ dead oil” - that 
is to say, an oil which is given off during the latter stages of the 
distillation of gas tar. The oil, however, burnt at Mr. Barnes's 
works he discovered was not ‘dead oil,” but a similar product, 
which is pumped up with water from a deep well in the factory, 
and resembled impure rock oil. He believed it was the only 
instance of a natural oil oe known in England, It was very 

robable that an offensive smell was given off at times from this 

urnace, as, unless constant ¢are were exercised, too large a 
quantity of the of] might be carried into the furnace fire, and part 
of it pass off unburnt. 

THE Manchester Courier states that the tender of Messrs. George 
Smith and Oo., of London, has been accepted by the building com- 
mittee for the shell of the superstructure of the new Town Hall of 
Manchester. It amounts to £192,574, and is the lowest by £12,000 
of the eight tenders for the work received in competition. Though 
this contract does not include the upper portions of the two prin- 
cipal towers, nor the internal finishing of any portion of the build- 
ing, some idea of the quantities of material and labour involved in 
it may be gathered from a few of the items gleaned from the cal- 
culations upon which the tenders were .. Among these cal- 
culations we find twenty acres of brickwork, if reduced to 9in. in 
thickness ; 320,000 cubic feet of stone, on the surface of which is 
to be expended more than twenty-seven acres of labour. There 
will be two mifles and three-quarters of shafts in the building, 
either of stone or grauii a _of 3000 carved caps to 
crown them. In the va@ of corridor, &e., there w:ll be 
nearly three wiles of groin The roofs will contain two acres 
of slating; of fire-proof wey.) weg will be four acres and a-half ; 

‘ and of iron beams about two in length, 
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TEN-HORSE FIXED ENGINE 


SHOWN AT OXFORD BY MR. UNDERHILL, NEWPORT, SALOP. 


Ow1ne to various causes of delay con- 
rected with drawings we have been un- 
able until now to complete our series of 
engravings illustrative of thecompetitive 
engines shown at Oxford. We now, how- 
ever, publish in the annexed engraving 
drawings of the only 10-horse which re- 
mains to be noticed in our columns. 

The bed-plate is oe and shapely, 
&. ent Se holding the cank 

rasses being especially good. 
The cylinder is 10jin. diameter, the 
stroke being 14in.; the nominal speed 
of the engine being ninety-seven revolu- 
tions ; the dimensions of the engine are 
ample for the power. The crosshead 
is rather peculiar in shape ; the upper 
guide bar is of the V form, going into a 
corresponding notch in the crosshead, 
while the lower slide is also a V, but it 
is the notch into which the cross-head 
goes, just like the slides of a plane 
table. This arrangement answers well 
for holding the oil, but it could be 
improved, we think, by flattening the 
angle, or, in other words, making the 
vertical depth of the V’s less. 

The cylinder is carefully jacketed, and 
the feed water heated in the vertical 
copper heater, neatly lagged, shown 
in the engraving standing over the cylin- 
der. The expansion and distribution of 
the steam is effected by two slides in 
the ordinary way, but the mode in 
which the throttle valve is fitted is very 
peculiar; the throttle valve is placed 
in the cut-off slide. We reproduce here 
a egg Besar we have already pub- 
lished, taken from a photograph, and 
illustrating the arrangement. The front or main valve is dropped 
down out of its proper place to leave the other clear. 

We do not like the arrangement of the connecting-rod straps. 





~ 
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In other respects the engine is a very satisfactory piece of 
machinery. The valves were unfortunately out of adjustment, 
due to the fact that the engine was brought into the yard in 
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pieves. To this, we think, is mainly to be attributed the low 
place in the trials taken by the engine. In actual work the engine 
1s sure to prove very economical. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
AN IMPROVED GOVERNOR. 


Srr,—Steam engine governors, like many other parts of that 
useful machine, have been the subject of many improvements and 
modifications, all more or less perfect in their action as regulators. 
The common pendulum governor, as introduced by Watt, still 
continues, however, to be most generally used (although it is not 
altogether perfect in its action); yet this is no reason why it 
should not give place to a regulator more perfect in its action and 
equally simple in con- 
struction. The com- 
mon pendulum gover- 
nor (which may be 
called a gravity gover- 
nor) has several de- 
fects, the principal 
being its non-adapta- 
bility to different 
speeds, and its not 
being isochronous, 
consequently allowing 
of a variation from 
the normal speed of 
the engine ; in fact, it 
is essential to its 
action as a regulator 
that it should allow 
of such _ variation. 
This may be seen 
easily by considering 
that the attitude of 
the governor is fixed 
by the speed of the 
engine; and since the 
position of, say, the 
throttle valve, is 
determined by the 
attitude of the gover- 
nor, before there can 

any alteration in 
the position of the 
valve there must be 
a proportional altera- 
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loaded pendulum (or, 
as it may be called, 
theintensified gravity) 
> more per- 
ect in its action than 
the common type ; in 
this governor, which 
is driven at a high 
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tively small balls is resisted by a weight hung from the alls 
by means of rods or links with freedom to slide on the governor 
spindle. This governor is more perfect than the common kind so 
far as sensitiveness is a measure of perfection—in the ratio of the 
sum of the weights of the balls tothe same, plus (wherethe links or 
rods which sustain the weightare of the samelengthas the ballarms 
—twice that of the weight. This governor has, however, the defect 
of not being adjustable to different speeds. The governor illus- 
trated above is of the parabolic It is absolutely 
isochronous, and can be adjusted to different speeds with the 
greatest ease; the distinguishing feature of an isochronous 
ee is that there is only one particular speed at which the 
is remain without action on the regulating valve. This speed 

is determined by the focal cistance of the parabolic curve to 
which the guide is shaped. This speed may be altered by loading 
the governor in the ratio of the square root of the sum of the 
weighs of the balls to the square root of the —. plus the load. 
Thus, let Bequal sum of weight of balls, L equal load : the ratio 
is /B: /(B +L). In the drawing, which explains itself, the balls 
roll on the rly curved arms 1, 1, and communicate motion 
to the slide 2, and bell-crank 3, by means of the links 4, 4. On the 
top of the balls is a plate 5, on the top of which there 
cup 6, for containing the additional load if required. This load is 
most conveniently made up of shot or small leaden bullets, and 
can be adjusted with the greatest ision, The a 2 
this governor are that it is absolutely perfect in its action, simple 








in construction, and not likely to get out of order, and last, 
though not least, existing governors can be altered to this prin- 


ciple with very little expense, with great improvement in their 
regulating power. J. A. Z. 





COAL SUPPLY AND COLLIERY WASTE. 

Str,—So much has been said and written in reference to our 
coal supply, and so many elaborate statements and statistics have 
been volunteered, with a view to arrive at some sort of estimate 
touching the probable period of its exhaustion, that the subject 
would seem to be worn threadbare, yet little or no allusion has 
been made to the enormous waste which in almost every instance 
may be noticed in our colliery operations, as in the masses of 
material suffered to accumulate in the pit—frequently the spon- 
taneous source of deplorable consequences—and in the consigning 
of much valuable mineral to the mound or waste heap. The im- 
portance of this matter induces me to send you the following par- 
ticulars of Homfray’s patent separator, which is doing such good 
service at the New British Iron Com- 

anys New Hawne Colliery, near 
iene, Worcestershire. 

The machinery or apparatus for se- 
parating without the application of 
water is represented in longitudinal 
vertical section by Fig. 1, and in plan 
by Fig. 2, each letter indicating the 
same part in both figures. 

It consists of an upper inclined screen 
or platform A, and a series of lower plat- 
forms B, C, D, of wood or iron, or 
wood covered with iron, separated by 
horizontal divisions or spaces B1, Cl, D1, 
and forming a step-like figure; the 
spaces, between the platform being of 
sufficient width to permit the bats and 
other refuse to fall through them. Under 
the upper screen A is a hopper F, pro- 
vided with a door G; the step or plat- 
form B has a greater inclination than 
the lower platforms. The coal from the 
pit (when the whole of the get is intended 
to be operated upon) is tipped on to 
the screen A, the larger coal passing 
down it into a wagon or heap. The 
small coal passing through the screen 
A is received in the hopper F, and re- 
tained by the door G, on opening which, 
the small coal and refuse dropping a few 
inches, falls on the platform B, from 
which the coal passes to the platform 
C, and so on to the platforms D and 
E; the momentum which the coal 
acquires causing it to jump the openings 


the lower part of K of the trough are received on the screen P, the 
larger bats passing over the said screen P down the incline Q, into 
the wagon R, while the water and small pieces of coal and bats pass 
through the screen P into the box 8S. The hose Land the jet M 
are under the control of the attendant, who, by guiding the jet O, 
can keep the screen P clear; the box S receiving the slack and 
small bats through the screen P has a trap or valve T at its 
bottom (or side); when the trap T is closed the slack and water 
flow down the trough or sluice U, Fig. 4, and fall into another 
box V, with a trap W at its bottom side or end ; the traps T and 
W of the boxes S and V are opened from time to time, to let out 
any heavy particles that may have collected therein ; the coal and 
water descending the channel or sluice U into the box V are in 











Bl, ©l, Dl; whereas the bat and dirt 
being denser and moving with greater 
friction on the platforms, and, conse- 
quently, not acquiring sufficient mo- 
mentum to jump the s , fall through 
at Bl, Cl, Dl. As the velocity of the 
coal increases as it progresses in descent 
it becomes capable of clearing a wider 
aperture, hence each of the spaces Cl, 
D1 is wider than the one above it, so as 
to permit such larger and flat bats, &c., 
to fall through them as may be incapable 
of passing yc at Bl. When it is 
necessary to further retard the bats, &c., 
V-shaped pieces of wood may be placed 
transversely on either or any of the plat- 
forms as Aw =< D2. Pa eae 
or separa coal passes down the plat- 
form E into the wagon H. The bats, 
slack, ironstone, or other impurities that fall through the 
a i Bl, Cl, D1, are carried by water down an inclined 
channel and trough I and K, Fig. 3, and further and effectually 
separated by the washing process. The platforms may be varied 
in ber and inclination, and any one or more of them made to 
act as screens, to suit the nature of the materials operated upon. 
The coenranee for separating or screening by water are repre- 
sented in longitudinal vertical sections by Figs. 3 and 4, 

I,K, isa trough orchannel down which @ke refuse from the screens 
of the separating conecctes, igs. 1 and 2, to be further 
separated by water, which is either supplied from a suitable level 
above the trough or channel or pumped with the required 
and conveyed by the flexible hose L to the nozzle or jet 
delivered with considerable force upon the refuse matter N. 
mechanical force of the jet of water O, combined with its solven‘ 
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er, effects a very complete separa’ of the coal from adhering 
Fines of bat or clay. The slack, bats, and water on 
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such a state of agitation that the coal is brought to the surface 
and passes over the side X, Fig. 4, down the incline Y into the 
wagon Z. In its passage from the box V to the wagon Z it may, 
if necessary, be further screened or washed by similar arrangements. 
In front and on the top of the box V is another hydraulic hose 
and nozzle 2, by which a jet of water 3 is delivered with consider- 
able pressure, whereby the agitation of the water and coal in the 
box V is augmented, and the contents of the said box V constantly 
stirred up. 

Only cash material as would otherwise go to the waste heap or 
remain below is in this case operated upon, and the amount of 
coal and slack saved is enormous. No accumulation goes on in 
the pits, as it pays well to raise all to the As many as 


240 tubs (14 cwt. each) of this waste alone have been operated 
upon at this colliery in one day, and that with a considerably 
less number of employed on the pit bank. 

Gero. RYLAND. 
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CENTRIFUGAL PUMPS. 
Srr,—A correspondent ‘‘C, P,” whose letter appeared in your 


outsiders, The railway companies are helpless in the matter. The 
guarantee system strips them of everything in the way of power 
of ful interference. The immense power of that system 





pages some weeks since, has just reason to of the 
in which he has been slighted by our leading practical mechanics 
as also by our scientific authors. 

I have now open before me the work of a celebrated mathema- 
tician, where this important machine is dismissed in a few lines, 
which might as well have been omitted for all the information 
which can be derived from their perusal. Being a maker of cen- 
trifugal pumps, I base my calculations on the rules given by the 
committee which investigated the merits of the rival pamps in 
1851. The form of fan or disc which I have worked out is shown 
in the accompanying figures, which I will proceed to describe thus : 
Suppose a centrifugal pump to be required to raise eleven thou- 
sand gallons of water per minute to the height of 30ft. The pipes 
to carry this quantity at the low velocity of 184ft. per minute 
should have a diameter of 42in. The diameter of each of the side 
openings in the dise or fan should be 32in, = 804 superficial inches, 
from which, deducting 30 superticial inches for the spindle and boss 

: of the fan, 774 superficial inches 
remain for the entrance of the 
fluid. The circumference corre- 
sponding to the diameter of 32in. 
is 1004, which, multiplied by 
Thin., being the breadth of each 
biade of the fan on each side, 
gives a cylindrical orifice for the 
entrance of the fluid of 753 
superticial inches, and the two 
side orifices will have together an 
area of 1506in. The diameter of 
the fan being fixed at S4in., its 
circumference will be 170in., and a breadth of blade of 
Thin, will give a discharging orifice of 1445  superticial 
inches, As the water may be considered to enter the fan 
at a lower velocity than that at which it is expeiled, the diffe- 
rence between the entrance area, 1506in., and the ejecting area, 
1445in., is not too great. The velocity of the periphery of the fan 
for an elevation of 30ft. being 550 +500 ¥30 = 550 + 500 x 5477 = 

o7 


2788ft., it follows that Aaa 190, will be the number of revolutions 


per minute. Nowif thenumberof gallons required 11,000, be divided 
by the number of revolutions, 190,the quotient is tifty-eight gallons 
per revolution; and if the area of the periphery of the fan, 1445in., 
be divided by fifty-eight gallons, the result is that one galion issues 
from each twenty-five superiicial inches of surface. As the 11,000 
gallons have to be raised 30ft. the effective force required will be 
exactly 100-horse power, and as not more than six-tenths of the 
theoretic power expended can be realised, an engine giving out 
160-horse power must be applied. 

This is the conclusion I have arrived at, and I leave it to those 
who have made a mathematical study of these interesting machines 
to point out a better mode of calculating them than that which I 
have adopted, which I am aware may be called that of a 
PLODDER. 








PUMPING ENGINES, 

Sir,—In reading your valuable journal of the 12th inst. I was 
very much pleased to find that Mr. Barclay, of Kilmarnock, has 
made a single-acting pumping engine with two cylinders on Mr. 
Hornblower’s principle, combined with Mr. Watt’s condenser, and 
a8 I have given this kind of pumping engine some consieration, 
shall be glad to hear of Mr. Barclay’s success with it. But I fear 
that he is not right in having the stroke of the pump so much 
longer than the sveam piston. Would it not be better to invert the 
cylinder and give the pump the same length of stroke as the steam 
piston? I did not intend to dispense with the large beam to get a 
cheaper engine, as I have always found those ideas the most ex- 
pensive for pumping, and a large beam is just as essential toa 
single-acting pumping engine as a large fly-wheel is for a rotary 
pumping engine. Mr, Barclay’s arrangement with a rocking beam 
is that I should recommend for a single-acting rotary pumping 
engine, having a rocking beam on each side of the cylinder 
connected with the crank over the short cylinder, like Mr. 
Napier’s marine engine, in order to get the balance weight for the 
down stroke of the engine. ‘this kind of engine, taking steam 
from the boiler only for the up stroke, would work more econo- 
mically with high-pressure steam than Mr. Wolff’s engine, having 
steam from the boiler, top and bottom of the small piston. 

THOMAS SAMPSON. 
Crossness Pumping Station, Lissness Heath, Kent, 
August 23rd, 1870. 





ENGINEERS IN INDIA. 

Srr,—I think it is but time that the members of our profession 
at home should be apprised of the manner in which their profes- 
sional brethren are treated in India. 

The alleged deticit in public revenue (which, after all, none of 
the so-called financiers of the Indian Government can even at this 
moment pronounce whether it be real or imaginary, so successful 
and so beautiful is the system of accounts in vogue in this wretched 
country) has been made the fulcrum on which to work the lever of 
reduction. The consequence has been that many civil engineers of 
years of practical knowledge and head work in this country—men 
who have borne the heat and burden of the day for ten or twelve 
years in a country where ten or twelve years’ work is equivalent 
to a life-time in other and more temperate climates—have been 
hounded away, chiefly from the railways, without even a thought 
of offering them compensation or presenting them with any gra- 
tuity in lieu of the pension which, had their lines been cast in the 
pleasant places of any covenanted Government department, the 
would have drawn without one-tenth part of the real claim which 
disinterested, zealous devotion to their work has established, and 
which should in justice or fair play have been acknowledged as 
irresistible. Let a railway engineer whose years of toil and ex- 
posure in India have rendered indispensable a short respite in his 
native land but claim and obtain this indulgence, and proceed to 
enjoy his hard-earned leave of absence, and surely as the night 
follows the day his notice of dispensation of services at the in- 
stance of the Government will be sent after him by the next mail 
steamer which leaves India. I am very far indeed from claiming 
any prerogative of service, but I maintain, and I trust your able 
advocacy will sngnert me in the view, that to hustle away from 
employment in ja men whose practical knowledge, zeal, and 

fici are undoubted, simply (for there is literally no other 
reason, there being abundance of work to be done) that officers in 
the Royal Engineers may be provided for, is as unjust to the indi- 
viduals as it is injurious to the interest of public works in India 
itself. At this juncture it is peculiarly unjust to individuals. 
The rules of competition for appointments to the public works in 
India are such that no man who has worked some years here can 
possibly go home and compete, and yet it cannot be questioned 
that an engineer who has had practical experience in India, who 
has become acclimatised, who knows the ways and manners of the 
natives, is as far beyond in value the young aspirant whom the 

petiti ittees send out as is the master mason to the 
young apprentice. Fhe ininty fe the individual engineer is that he 
is driven from a country which he entered with a fair prospect of 
continuous employment so long as he did his duty and his work, 
at a time when the prospects of the profession at home are at zero, 
and when his many years in the terrible climate of India, while 
peculiarly fitting him for continuance of valuable service in that 
country, have unfitted him for employment in a harsher climate. 
He is , driven from this pious ogee flung adrift, often 
with a young family dependent upon not because there is 
lack of work or dearth of poaglornant. se because his services 
are not ip reality most valuable to the State, but simply because 
the local secretaries of ernment, in their jealousy of the 
civil element, wish to concentrate ey: the hands 


of the military branch of pear and 








erefore hurry away all 





which remained in the hands of the Royal Engineers a perfect 
dead letter when any fault in design was to be discovered, when 
any mistake in engineering was to be set right, which were never 
once exercised in a direction resulting in practical advantage or 
in the avoidance of any of the blunders which, ina system of 
5000 miles of railway, were inseparable from any human policy. 
Powers which, in the whole course of nearly fourteen or fifteen 
years’ work in this country, I have never yet seen turned to one 
useful account, are now turned, and with energy, towards 
driving from the country, regardless of personal injustice or indi- 
vidual injury, men whom in my heart I believe any other system 
of government would eagerly seek to retain in their service. A 
few years since, when the desolation of death by famine swept 
over and decimated a district as large as England, in consequence 
of want of water or means of irrigation, where the means of ob- 
taining both were almost inexhaustible, popular outcries com- 
pelled the Government of India to some show of action. Acting, 
I am inclined to believe, very much on the suggestions of the pre- 
sent writer in the public papers here, engineers’ appointments 
were applied for at home, and made, not of young schoolmen 
under the age of twenty-three, but of professional men of some 
practical training and experience. Some thirty or forty came out 
some two or three years since, and of these, so far as from careful 
inquiry I can ascertain, there is not one that is not under the au- 
thority of some heaven-born Koyal Engineer. The agreements 
of these men run for three years only, and already in every man’s 
mouth is the opinion loud and broad that they will one and all 
be sacrificed when the time of their agreement expires. 

Already in the home papers I see it proposed that the corps of 
Royal Engineers shall be at once increased with a view to pro- 
viding for the requirements of the Public Works Department in 
India ; and while asking for these increases and calling for fresh 
members of the military branch of engineering, men to whom 
employment in India is of vital importance, against whose conduct 
there is not a reproach, of whose zeal and ability there is no ques- 
tion, whose health and strength are unimpaired, are driven forth 
from the shores of India, at a time when such a course of pro- 
cedure may involve them and those dependent on their exer- 
tions in distress or ruin—I cannot believe if the facts of the case 
were well and fairly laid before the public at home that a general 
feeling would not be roused and pressure brought to bear to 
ensure fair play and justice. We ask nothing more for the few 
members of 2 hard-worked profession, whose destinies still 
compel them to labour on the railways of India, or the un- 
covenanted department of Government. We are Government ser- 
vants toa certain extent, the line being only drawn where any- 
thing in the way of pension or gratuity for long service com- 
mences to loom in the future. 

When the Irish Church disestablishment was carried, the in- 
terests of the youngest curate of that establishment were to some 
extent kept in view. If the Government of India are determined 
to make places and provide employment for their military protegés 
it is not asking too much that some liberal compensation should be 
given to the men whom they seek to crush—men who have proved 
their ability, and are willing to again prove it formany years to come, 
and it will take many years before the men whom Government 
are endeavouring to force into the sole charge of the public works 
of India are capable of replacing the men they are panting to 
destroy. If they like, make no newappointment of experienced pro- 
fessional men from home, restrict all new entrances to the school- 
boys—but, in the name of fair-play, and that spirit of justice and 
liberality once the high attribute of English rule, Jet not those 
men who have grown grey and spent the best years of their lives 
on the railways and works of India be flung away like broken tools 
without some consideration and compensation for what the 
minions of an Indian Government are trying their best to make a 
wasted career, M.1I.C.E 

THE OXFORD ENGINE TRIALS, 

S1r,—I£ I am the victim of any mystification the letter of your 
correspondent, ‘‘ Omega,” has certainly not had the effect of 
clearing up the same, Instead of attempting to do so he favours 
us with remarks upon the expansion of steam, which may be very 
true, but hardly possess either the merit of originality or of 
novelty. I have nothing to do with the fact that my remarks on 
the late trials of fixed engines at Oxford may damage the com- 
mercial reputation of one of the ful petitors. I look 
at the matter purely in an engineering point of view, and as the 
awards of the judges are published for our guidance, and may in- 
fluence the opinion of the public, it is quite competent for anyone 
to challenge their correctness. If the company ‘‘Omega” repre- 
sents choose to pass off a 7-horse power engine for a 10-horse power 
they fairly lay themselves open to any remarks I or anyone else 
may think proper to make thereon. 

Considerable latitude has for many years been permitted in the 
construction of engines intended for competition at the Royal 
Society’s shows, and hitherto these alterations, matters of detail, 
have been an advantage to the public ; but in the present case the 
same cannot be said, for instead of getting a full engine for one’s 
money, we should, if we followed the judges’ opinion, be equally 
satisfied with one 30 per cent, less. I put it to the common sense 
of your readers whetlier anyone would be likely to make so foolish 
a selection, however strongly the judges‘might recommend such a 
course. I very much doubt whether in their private practice they 
would feel disposed to follow their own recommendation. I 
therefore repeat what I said before, viz., that these awards are 
wrong in principle, and tend only to mislead those who might 
trust to them for guidance. 

There might be something in the poor excuse “‘“Omega” makes 
for the Sin. engine were it not that the L0in. cylinder engine 
actually performed a better duty in point of economy than did the 
smaller one. 

On the general good taste of your correspondent’s letter I shall 
not trouble you with any remarks. It is evidently the production 
of one not accustomed to di ion on scientific matters—the tone 
he employs only injures his cause. Would not it be as well the 
next time he writes to favour us with his real name? Your 
readers might then be better able to judge how far his experience 
as a practical engineer justifies it. JOHN PINCHBECK. 

[We can assure Mr. Pinchbeck that mega” is in every sense 
of the word a competent engineer.]—Ip. E. 














SEWAGE PURIFICATION. 


S1r,—In the month of August, 1868, at the request of the 
corporation of the city of Lincoln, I experimented with Lenk’s 
process of purification for rivers charged with sewage (being 
_senanaice by Mr. Leunig, of Upper Thames-street, the 
patentee) on the river Witham, which runs through Lincoln, and 
so successful was the result that the corporation presented us 
with their thanks; and you kindly printed tae circumstances as 
then mentioned in my communication dated 21st August, 1870. 
During the past week a similar trial has been made there by the 
corporation themselves, and they have quite succeeded in purify- 
ing the river by the process; further, the corporation of Ber! 
has, by the Government, appointed engineer and chemists, reported 
as follows on Lenk’s system:—** It has splendid qualities, particu- 
larly in its chemical working; the sewage is cleared and purified 
quickly and quite inodorous, the effluent water being perfectly 
clear, and being kept for some months afterwards, not show 
the slightest inclination to get bad “gun, and that purification 
was, in a sanitary point of vee, eee ‘e 

Having thus drawn your attention to the above facts, I have to 
request you will a the above-named system the con- 
demnation expressed your leading article of week on 
“ Purification of Sewage,” in which you state “that one and all 
these systems have had a perfectly fair trial, and they have all 
failed miserably to effect they so pretentiously asserted they 





could accomplish.” Unless you are able to show where Lenk’s 

process has failed (of which I am not aware), I must beg you in all 

courtesy to withdraw the influence of your journal from doing an 

unmerited injustice. Cuas, M. Barxsr, C.E. 
12, Kennington Park-road, S8.E. 





RADII OF LATHE PULLEYS. 

S1r,—Having experienced much difficulty in adjusting the steps 
on the driving wheel of a turning lathe to the corresponding steps 
on the mandril pulley, so that the same length of band shall 
answer for each of the combinations for altering the speed, I have 
looked in vain for a satisfactory theoretical solution among pub- 
lished writings on the subject, and have therefore worked out a 
solution for myself, which I now give, thinking it may be of ser- 
vice to some of your practical readers. 

Taking D = the distance between the centres, R = the radius 
of the largest step on the mandril pulley, R, = the radius of the 
smallest step on the driving pulley, 6° = one-half the angle con- 
tained between the two straight portions of the band. 


Sin, 6° = =) and B = the length of the driving band. 
Then it will be found that 
(1) B= 2Dcos.6° +2Re+ De(1 +o) sin. 6° 


§° 
B— (2 Deos, 6+ D # (1 + @)sin. 6°) 
Pit concen ae tn (14 90) isi 
26 
(3) R, = R+D8in. &. 
_ The manner of using these formulze—an example being given— 


is— 

Calculate the value of B from No. 1, which calculation involves 
the ascertaining of the value of 6°. 

By equation No. 2 calculate a series of the values of R, corre- 
sponding to assumed small differences on §°, say, of one or two 
pe each, B remaining constant, as ascertained by the first 
operation. 

From equation No. 3 calculate a series of values of R,, corre- 
sponding to the values of R ascertained by the second process, and 
assumption of variations on §°. 

nee : Say, for a 6in. lathe take D = 36in. — R = 5in., 

. = 17°313in. = R + D sin. 6 — 6° = 20°. Then, B = 72 cos. 
20° + 10 © + 36m . (1°2222). sin. 20° = 146°350in.; and assuming 
4° successively as 20°, 22°, 24°, 26°, and 28°, the length of band 
remaining constant at 146°350in. The following results are 
obtained by use of equations 2 and 3 :— 

















| & = 20° f= =f O = 26 | 7 = 9° 
R= 5000 | 4-276 3°550 2'823 | 2-094 
| 
Re= | 17313 | 17-762 18-192 18:604 | 18°995 








The differences betwixt the successive values of R brought out 
by this process being nearly uniform, the value of §° for any value 
of R intermediate betwixt any two of the above values can be 
correctly ascertained by proportion of difference, and from this the 
corresponding value of R, ascertained by formule No. 3. 

Thus the method is shown to be universal and correct, not 
approximate. 

ormula No. 2, it will be observed, is entirely in terms of R and 
9°, and it would be a much more convenient solution of the pro- 
biem to alter the equation, so as to give the value of §° in terms 
of R. Owing, however, to the fractional value of 9° itself, and of 
its sine and cosine being all three mixed up in the equation, I find 
myself unable to solve it in that way; still, however, some of your 
mathematical readers may be able to prove it otherwise. 

If the band were to cross, so as to reverse the action of the 
pulleys, the whole problem would become very simple. In that 
case it will be found that if for every increase or decrease on R the 
same decrease or increase be made on R, the angle 6° and the 


length of the band B remain unchanged. E. E.S 
London, August 29th, 1870. 


A NEW METAL AND A NOVEL GUN. 

S1r,—I believe that you and your readers will be interested by 
the following statement of facts, which I wish to communicate to 
the world through your influential pages. 

For many years past I have been experimenting on the produc- 
tion of a metal which shal] be stronger than anything we now pos- 
sess. Ihave been aided in my labours by a gentleman who takes 
a remarkable interest in all that relates to gunnery. I confess at 
once that I have completely failed in attainj he object of my 
desires, and abandoned my ge long since. Not so my friend. 
Taking up my line of thought, enlarging upon it, and developing 
it, be has succeeded in producing the astonishing results which I 
am now about to detail to you as briefly as possible. 

The material produced is a steel of two inet qualities—one 
quality is called “‘ magenta metal,” the r *‘ mauve metal.” 
When highly heated they are both red, when still more highly 
heated they are both white. When quite cold neither one por the 
other is mauve or magenta, but simply steel colour, unless painted, 
when they are both of the same colour if the same paint is used, 
but of a different colour if different paints are employed ; why this 
should be I leave chemists to determine. 

The mode of manufacture is this :—A givenquantity of the best 
blister steel is melted in Hessian crucibles ip a furnace of peculiar 
construction, to which I shall refer prespd. When melted the 
metal is poured into ingot moulds, or into gun or other mould, 
according to what it is intended to produce, Phe great principle in- 
volved is tokeep all pressure off the metal while it is being cast, 
and to effect this object the casting is effected in vacuo. I can- 
not enter into details of the construction of the casting room ; it 
will suffice to say that it is of iron and ean be ically sealed. 
Supposing that six crucibles, each containing about 300 Ib. of steel, 
are ready for casting, each crucible is seized by a very strong 
man, as the weight is not trifling, and carried into the canting 
room. The doors are then all shut, and the chamber exhaus 
by a powerful air-pump. This exhaustion is effected go rapidly 
thet when first tried one or two men swelled and died owing to 
the expansion of the air contained in the tissues. This is now 
quite obviated by hooping the men with light iron hoops such as 
are used for cotton bales. As the men cannot breathe ina vacuum, 
each carries in a strong bag at his back sufficient air to sustain 
; for about five minutes. In the bottom of each mould is placed 
about one-tenth of the weight of metal to be poured of gunpowder. 
Nitro-glycerine has been tried, but does not answer, as it is too 
violent in its action. The gases rising from the powder on com- 
bustion remove all the impurities by oxidating and blowing them 
out. All the castings hitherto made in this way are pérfectly 
solid. For this fact I can vouch. 

Now, as tothe furnace. It is well known that by sending a 
magnetic current for some time through a rod of wire its tensile 
strength may be enormously inere: It is also known that the 
spots on the sun, due to solar cyclones, affect the magnetic needle 
considerably. My friend applies this fact in the following way :— 
The crucibles containing the steel are all putinto a circular cupola 
curaace, in the upper portion of which are apertures, each closed 

y a piece of talc, Immediately over these are fitted as 
many 3in. refracting telescopes as there are crugibles— 
and one hole is over each crucible. These Selepoupes are 
all directed on the sun, and focussed on the molten metal 


in the crucibles. en Pan the solar s ~ 
is thus br bear at once upon metal, Ww: 
voly ten d med to an extent you will 


an 
hardly believe. It is nevertheless true that I have seen a bar of 
lente? ts es cgunde Which phood a pigidn af onshudded 
and gixty-three tons without breaking. The mauve” metal is 
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softer, but a similar bar 12in. between supports, exposed to a strain 
of one hundred and two tons—I omit fractions—stretched to @ 
length of 3ft., and the experiment was terminated by the weight 
coming to a stop on the ground. The expansion began at sixty- 
two tons, at which point the limit of elasticity of the material was 
apparently overcome, and was quite regular with each subsequent 
increment of weight. 
My friend made two guns of “ mauve” metal inside and ‘‘ ma- 
-genta” out. The bore is 3in. on the average, hexagonal, rifled without 
gaining twist ; length of bore of metas 1, 63in. ; weight of gun, 
constructed of timber, about 
Ib., shell ; bursting charge, three 
drachms of rifle powder. oy fens believes, as you see, in light 
guns and —_ projectiles. en the gun is loaded the projectile 
sticks out of the muzzle some distance, and is supported and 
centered in the gun by the aid of a little carriage on wheels, which 
I shall not stop now to describe. 

Gun No, 2 is similar in every respect, except that it is heavier 
by about 4 1b., and better fini bein very nicely painted and 
varnished with the best copal, which is rather expensive. 

The following tabular statement shows the results obtained up 


54 1b. ; of carriage, very roughl 


6ewt. ; weight of yoneeti, 








to the present :— 
ae oa Gux No.1. oy 
3 El ; 
# |Charge. com H Deviation. Remarks. 
2 r 
Deg. | Yards. Yards. a 
1 | $ drm. 1 4 1 to the right Too little powder. 
2 | 16 Ib. 10 ? er Ty Too much powder. 

















This round brought the experiment to an abrupt conclusion. On 
our party leaving the bomb-proof shed in which we had taken 
shelter while the gun was fired by one of my friend’s men (we had 
no electrical apparatus, and the had to be fired with a red-hot 
coal held in a pair of tongs) we thought we had, confused by the 
report, made a mistake, as we could see nothing of either man or 
gun. We then went to the other side of the bomb-proof, but the 
gun was not there. It is quite certain that the gun must have 
been in its original position when it was fired, but it is equally cer- 
tain it has not been seen since. Besides, what became of the 
gunner? One of my friends suggested that he stole the gun while 
we were in the bomb-proof, but this is incredible because we heard 
the shot. 

The day was waning away, and as nothing more could be done 
with gun No. 1, No. 2 was produced. The following are the par- 
ticulars of its practice :— 

















| | | 
sigis) ¢ | 
2/8/32 a | Deviation. Remarks. 
eiojs| = | 
4 Gee 
| Ib. ldeg.! Yards, Yards. 
ee ee : 313 4tothe left [Recoil considerable; a hogshead 
| of beer placed at the breech as 
| an hydraulic buffer. 
2 | 2 | 3 |1956°369) 42 to the right|Recoil checked by buffer rather 
| | too much; some of the beer 
| drawn off and drunk by the 
| | * party. 
3 | 2] 3 {1947-269 Recoil better; more beer drawn 
| | | from hydraulic buffer and 
} runk. 
4/3)6} 490| 112 to the right 





The last round terminated the experiment. The deviation was 
so great that the projectile came right on to the top of the bomb- 
proof and alarmed usall very much. ‘The gun recoiled into the 
next field, which does not belong to my friend, and he must get 
permission before he can fetch it away. 

I think you will agree with me that these experiments promise 
great ultimate success. It is true that they have been failures 
hitherto, but I have heard that a new steel possessing very pecu- 
liar qualities has also been tried at yourShoeburyness, and although 
it has failed is called an entire success by competent authorities. 
I will take care to keep you posted up in all that my friend is 
doing. ONE WHO BELIEVES THAT THE COLOUR OF A METAL 

HAS MUCH TO DO WITH ITS MERITS. 

Cooé Cooé House, Tasmania, June 26th, 1870. 








DISPOSAL OF SEWAGE—TWO SIDES OF THE QUESTION. 

Sin,—The three River Pollution Commissioners, Messrs. Denison, 
Frankland, and Morton, having reported in favour of irrigation 
and against our process, many persons conclude that the matter 
is settled by a fallible trio. It ig not so ; and I will prove it if you 
kindly find room for this letter. In the first place I give the com- 
missioners’ “ conclusions” in their own words (first, noting they 
admit in their report that they have not inspected our Hastings 
works, where the A. B.C. is successfully carried on, although 
invited so to do): ‘‘(1) The process removes a large portion of the 
suspended impurities from sewage ; but on no occasion when we 


have seen it in operation has this removal been so complete as to 
render the effluent sewage admissible into running water. (2) The 
A. B. C. proeess removes a very small i e le 


of solu 
polluting matters from sewage. After ts ent i ces 
the effluent sewage is very little better eee tw i aine 
by allowing the raw sewage to settle in qubeicenee 
manure obtained by this process has a very low market value, 
cannot repay the cost of manufacture. (4) The manipulations re- 
quired for the extraction and dying of this manure are attended 
with a nauseous odour, especially in warm weather, and would 
occasion a serious nuisance if the works were situated in or near a 
town.” My reply to this is, briefly as possible, as follows :—‘‘ No. 1 
‘conclusion,’ as to effluent waters, is denied by authorities as 
high as the three Pollution Commissioners, viz., Dr. Letheby, T. 
Pye mae ¥aq., C.E., ond Py. Cressly. To No. 2 ‘ canclusion’ 
e same remark applies. No. 3 ‘ ion * i trary to pra 
tice, and at variance with the opelnes tell the native 
readily at £5 per ton (the cost of manufacture not ex ) 
No. 4 ‘conclusion’ is also at variance with experience and facts.” 
Our works at Hastings are situated on the beach of that town, and 
the authorities are satisfied as they cause no nuisance, but, on 
the contrary, are of conside benefit to this favourite watering 
place. I shall be happy. to furnish any information, by letter or 
otherwise, as to the A. B. C. process for utilising town sewage and 
preventing the pollution of F. Jongs. 
Native Guano Agency, 130, t-street, E.C. 


HYDRAULIC RAM. 


Sir,—Could you give an bscriber tical inf - 
tion about yates, rams, ps he euthorities 1 oi eB gong 


sulted give formule so very erent from each other that 
whole has a doubtful look? Jn such cases I have before A. 
found light yous Heel volumes, but after a search in 
these from ] ican ony letter bearing on rams in the 
first volume ing 868, which is a good letter in its way, but does 
not give what is wanted. - 


What are the pert proportions for eoeape valves, feed and dis- 

charge pipes, &c.? suppose @ case, let there be, say, thi 
allons of water per tinue of eampend, ata t ea 
istance of 1200ft. from where the ram be 

it is desired to deliver, say at fur } per 

a cistern 50ft. above, nnd 0 tayt fro . 

,_ If you could give me the dimensions for-this case or the formule 

(not ine’s) for the sizes of escape valve, diameter of pipes, 


und the length of pipe from tank to ram, &c., you would éonfer a 
great favour on your obedient servant. HypDRAULicus, 









COMPETITIVE EXAMINATIONS, 

S1z,—The requirements of higher scientific education generally, 
and of Indian telegraphs, woods and forests, and public works in 
particular, admit, I believe, of being satisfied by two distinct 
systems of organisation—a Government college, such as it appears 
is projected under the direction of the accomplished critic of 
the Waterloo campaign ; or permission to students to 
knowledge how and where they please, provided only they satisfy 
an authoritative board of examiners, as well in the theory as in 
the practice of their profession. Which of the two systems would 
prove the most efficient is a question which will, of course, receive 
different answers from different persons, but few will doubt that 
either of the two is preferable to that recommended in the letter 
of “‘A Teacher” in THE Esgrveer of Friday last, August 26th. 
In case the entrance to the college over which Colonel Chesney is 
to preside were made to depend on an abiturients examen, held by 
a Government i tor at the principal public school of 
each educational ict (to which, of course, the pupils of 
private schools within the same circumscription might be ad- 
mitted), then we should have a system resembling the continental, 
which has borne such excellent fruits in Germany, Switzerland, 
and France, that pupils educated in those countries, especially the 
two first named, are, I am told, almost monopolising the lower 
engineering appointments in this country and ‘in America. The 
alternative anon would resemble that pursued by the University 
of London with respect to its degrees in art, wan hy science, &c.; 
and it is difficult to perceive any valid reason why it might not be 
adapted to engineering also, though I incline to the opinion that 
it would be better in starting an educational improvement to copy 
a model which exhibits achieved success. The existing regulations, 
as to the election and subsequent education of Indian telegraph 
officers, constitute a system neither consistent in its details, one 
with the other, in unison with that adopted and found satisfactory 
in the Woods and Forests, and Indian Civil Service, specially so 
called, nor successful. The nomination by patronage is at vari- 
ance with the modeof entry into the above-named kindred branches 
of the public service; and the preliminary examination fails to 
serve its purpose, the exclusion of the incurably idle or incurably 
dull. By limiting the institutions at which nominees may pursue 
their subsequent studies, or conceding extraordinary privileges 
and Government recommendation to particular establishments, over 
which no supervision is exercised, free trade in education is as truly 
interfered with as it would be by the institution of a public 
college, whilst a very inferior educational result is obtained. 
And, finally, the final certificate of adequate practical knowledge, 
which should, above all others, depend on a bond tide examina- 
tion by a competent board of independent examiners, is made to 
depend, by the existing arrangements, on the award of a private 
individual, to whose instruction the students are consigned by 
Government order. In an exposure of the defects in the present 
organisation, and an accurate appreciation of them by the pro- 
fession, I believe lies the best chance of the adoption of a satis- 
factory organisation in the future for education in all branches 
of civil engineering. ANOTHER TEACHER. 

THE ROYAL AGRICULTURAL SOCIETY'S TESTS. 


Str,—Your correspondents, John Pinchbeck and ‘ Omega,” 
have opened up what might lead to a very interesting discussion, 
and I trust that some of the many practical engineers who were 
present at the late “trials” of steam engines at Oxford will be 
induced to give to your numerous readers their views of what is 
really a very important subject. I fully think, if such were well 
ventilated, much future good would arise ; anyhow, it is very 
certain the time is come when a radical change ought to take 
place both in the manner of conducting the trials of steam 
engines, as well as other machinery at these important annual 
gatherings. 

I agree with ‘‘Omega” in his deductions from facts asthey appear 
to exhibitors, but the public, for whose special benefit these 
trials are presumed to be conducted, don't, as a rule, know that 
the engines sent for competition are not ordinary commercial 
engines. Yet it is evident that the ‘* Society ” wishes the public, 
and the exhibitors too, to understand that such should be the 
case, as the following extract from the “‘ prize sheet” issued every 
year clearly shows :—‘‘ The specification must state the selling 
price of each article complete and in good working order ; and 
each exhibitor will be bound to execute all orders given to him 
in the showyard, at the price stated in this specification, on 
pain, in case of failure in such engagement, of not being again 
allowed to exhibit at meetings of the Society.” 

I think this is fact sufficiently strong to deter any osdinary 
exhibitor, haying an eye to profits, from exhibiting any other but 
a strictly commercial engine, one that he knew would pay him 
fairly, no matter how many orders he might book for such an 
article—as exhibited—on the show ground. 

With one or two exceptions I believe this was the case with 
the exhibitors of the 4-horse fixed engines at Oxford. 

Mentioning the 4-horse Ba. iy I cannot help saying I 
don’t think the prize was fairly distributed here—indeed, I am 
of opinion that the semi-portable engines were not, strictly 
speaking, at all eligible for competition. It isa fact, I believe, 
that when one of these engines was brought into the trial-yard upon 
travelling wheels, as any other ordi portable engine would 


uire their 





* the consulting engineer of the Society at first objected to it. 
e engine had axle vivetes to its fire-box, and bea all the 

travelling appliances of portable ese were 
smply remoyed and 9 gasting placed under bo th fire-box and 
smoke-box. Another similarly built and arranged, whilst 
the third had to be considered a 


; r “ fixture 2 e,” as 
r ¢ one os oun da 7% + 2 

ee. a in the Society's ‘ ration plat, ye weal % 
be regretted the specification in tuis class was not more definitely 
worded. Nevertheless, I quite believe that nive-tenths of the exhi- 
bitors fully thought that the intention of the Society was to have a 
trial of those vertical engines with boilers combined “in one sole 
plate,” very many of which have been exhibited for years past at 
meetings of every agricultural society in the kingdom, and for 
the reason that these little engines have gradually worked their 


way into the good graces of the agricult community, for hight 
in the gad Guthouses, where from thei Sengertren 
bility, they are infinitely - 

ii renrly ectaraeey 4 i tg «20 oe 


e. 
here was the use 'T vecting agen and boilers in every re- 
spect- wheels exoepted—construc the same as portable steam 
engines? They epuld have been tried when their turn came for 
such engines, a3 it is simply a quibble to call such engines fixed 
engines. They are mostly re of as ‘‘ gemi-fixed” ¢ i 
portable.” Indeed, one f \ 


senu- 

of exhibitors adyertise theirs ag 
scone ize for same ine at 
ing their idea of hope this 















having been a on 

Oxford R.A.S.B,” clearly sh 

subject will be taken up by r hands. I shall be content if I 

can see the s t fairly atgued out, as it may be the means of 

preventing o as well ag myself veing led astray another time. 
Tue INF OF THE War.—We published two weeks ago 

a 1 allusive to the terious effects of the war now 

raging in on the cotton trade, stating that at 

least two mills in the exte: ' ing town of § age 

had been clospa iu consequence af the « and 

were Fuaning time. ier factories eae bo has ‘orn 

augmen page e district, 

are likewise oe in the ons tal 

thar palais’ ved O'S Gores 


» sold have just been discharged for want of sufficient work, 
owing principally to the withdrawal of large orders for the con- 
struction of rai'way carriages and other rolling stock for the 
Germav and Belgian markets. 





BOW STATION, NORTH LONDON RAILWAY. 


Tue portion of the North London Railway commonly called 
the Bow Station is situate in a cutting, and the station platforms 
are used as junctions for the interch of 7 gers and general 
traffic between the North London Railway and the Tilbury and 
Gravesend lines on the one side and the Fenchurch-street branch 
of the Great Eastern line on the other. The front elevation, as 
shown on p. 152, faces the Bow-road; the architectural treatment 
of this facade in 9 simple round arched style, but withal having a 
tone of ¥ different indeed from some “‘alwond 
boar. piles buil ip London, and miscalled architecture. The 
Bow Station is costly erection by any means, brick being the 
material chiefly used, with stone dressings. The bricks used for 
facings are Shoebury stocks of yellow tint; Allen’s white Suffolk 
to the door and window openings, cornices, Ac. being in many 
cases also employed. 

d stone is used for the 





window gills, cornices, string 
corbels, caps, archivolts, Wintel, and other dressings, as also for 
the two staircases to the assembly and fooms, the span- 
dril s of which are bit. bin. in le pinned Gin. into 
the wall at one end, and supported by a wrought iron stringer at 
the other end. Into the treads of these steps Hawksley’s patent 
treads are let, and we can affirm that they are a vast 
improvement on the smeoth s' tread of the past, on which, or 


rather off which, one was so likely to slip when running ina hurry 
to catch a departing train. No doubt Mr. Hawksley, if he be not 
too high in his price, will find many proprietors of stone steps 
adopt his useful tread. 


e building, as we have said, is good outside, and inside it is, in 
our opinion, as good an example of what a railway station should 
be as any we have ever seen. The station proper is arranged with 
sets of waiting-rooms, communicating one with the other by 
means of the staircases before described, and a foot-bridge crossing 
the railway. On entering the station by the principal door you 
find yourself in a spacious hall, having a booking-office at the one 
side and a refreshment establishment on the other. Also a 
telegraph office is erected within the hall, thereby pro- 
viding accommodation for all the requisite departments. 
The floor over this, or rather the first floor of the building, 
has been designed so as to form perhaps the most unique as- 
sembly-rooms in the metropolis; and we are informed that the 
employés of the company propose forming the nucleus of a 
mechanics’ institute, the meetings of which will be held in the new 
room, to which easy access can be obtained from the reading-room 
and library, also formed within this builaing. The room or lecture 
hall, a plan and section of which we give on p. 156, is amply pro- 
vided with a commodious orchestra, platform, &c., approached from 
a retiring room at the back. The seats are so arranged that 1000 
persons can be seated with comfort to themselves, but we think 
1500 or 2000 persons could be accommodated by another arrange- 
ment ot the seats. However, we are not in a fault-finding mvod 
with the Bow Station, therefore we shall only offer the sug- 
gestion in all friendliness. The building throughout is of a very 
substantial character, the floors being tire-proof, upon ** Phillips’” 
plan—that is to say, with concrete and iron laths The roof of the 
lecvure hall is open, and the timbering stained and varn shed, and 
supported by wrought iron arched ribs of a semicircular form. 
The hall is lighted by sunlights, and heated, as is the building 
generally, by hot water. ; 

The whole of the works have been admirably carried out under 
the direction of Mr. T. Matthews, the company’s engineer, and 
Mr. E. H. Horne, architect, North London Railway. The con- 
tractor for these works, the late Mr. Hedges, builder, of Bow, died 
just as he finished the work. The clerk of the works was Mr. 
Tester. 


Captain LopGg has just recovered by means of divers the 
treasure lost in the ship Hamilla Mitchell, on the Leuconna Kocks, 
near Shanghai, in 1869, and lying at a depth of twenty-three 
fathoms. This is said to be the only instance of success in diving 
operations of the kind at so great a depth. 

Mai Contracts—INnpiaN Maiis.—The copy of a new contract 
between the Postmaster-General and the Peniusular and Oriental 
Steam Navigation Company, for the conveyance of the muils 
between the United Kingdom and India, China, and Japan  fore- 
shadows some important changes in the routes by which the 
eastern mails are to be conveyed, and in the terms and conditions 
subject to which they are to be carried. Hitherto for this service 
the P and O has had a subsidy of £400,000 per annum, subject to 
a stipulation that an additional £100,000 should be paid if the in- 
come of the company did not enable them to pay « dividend of 6 
percent. The oo Mia log on the other hand, to receive 
a fourth of the surplus in the event of the income enabling the 
company to pay a dividend exceeding 8 per cent. The last proviso 
has untortunately been inoperative, and the company has been en- 
titled to the full £500,000 a-year. The competition on the part of 
the French Steam Packet Company, possibly abated or diverted 
somewhat recently, and the opening of the Suez Canal, a signal 
failure as a financial ulation, A Bes it may be as an en- 
gineering sehierewent have prevented the P. and QO. from earning 
the higher dividend. 1¢ is now proposed that the company should 
receive a commuted ment of £450,000 per annum, with per- 
mission te embark isembark the heavy portion of the mails 
at Liverpool, instead of Southampton. The new route contem- 

ted is overland vid the Mont 1s Tunnel, on its completion, 

Brindisi, and the Peninsular and Oriental Company are tv es- 
tablish a service from Brindisi to Alexandria in lieu of the present 


service between Marseilles and Alexandria. The followingare the 
routes in ules appended to tract :— First schedule, 
existing routes: Once a week from Sou tom te Alexandria, 


calling at Gibraltar and Malta, and back, making tue same calls, 
distance 2951 miles, service once each way every week, time 295 
hours exclusive of stoppages. Marseilles to Alexaudria, cid 
Messina, and back, once each way every week, distance 1410 
miles, time 141 hours. Suez to Bombay and back, once each way 
every week, distance 2972 miles, 313 hours, excluaiye of stoppage 
at Aden. Suez . Caleutta and oo once in every two — 
calling at Aden, Poiut de Galle, and Madras, di ce 4757 miles, 
time hours, exclusive of stop Bombay to Hong Kong, 
and back, once in every twu weokn calling at Point de Gaile, 
Penang, and Singapore, distance 3942 miles, time 415 hours, ex- 
clusive of stop) Hung Kovg to 8 i and back, unce 
im every two Weeks, distance 870 miles, time 92 hours. Hong 


fans to ama and back, once in every two weeks, dis:ance 

162u wi e170 hours) Ninety-six hours extra ailowed on 

ie vane when the south-west and nurth-eass munsvons prevail. 

nd schedule, new route : Liverpool to Alexandra, and back, 

ence a week euch way, vallug at Gibra.tar and Malta, distance 

3100 miles, tame, exchusi ty stoppages, 310 hours. Third schedule 
: Brindisi to 






new serv Alexandria and back, o.ce a 
wr <a ta i $25 miles, time 74 buurs. The duration 
of the s to be, im all cases, fixed by the Postmaster- 
General. alterations proposed, it will be seen, are the subs i- 
tution of route Liverpool to alexandria, 3100 miles, for 
the exis route Ween Southampton aud Aleaandria, 2951 
miles, an substi on the i of the Mont Cenis 
Tunnel, Cute a Riceedaie, 825 miles, for 
that between Milozanaicin 1410 miles. The altera- 


tion ip 







wreciand ro! will be that, mstead of the mails being 
Ge er wards veh jValence, and Avignon, to Mar- 
Will be t : off at Macon, and be conveyed vid 


Awoene , wi valley of the Arc, to St. Michel, 
and M mJ a he el, and onwards vid Susa, Turin, 
i , M and along the shore of the 


na, 

to on heel” of the Italian boot. It can 
convey only a — conception of the vastness of the Peninsular 
and Oriental Company's undertaking to say that the routes passed 
over by their splendid vessels, for the greater part once in each 
direction every week, ag e 37.48 
m les 
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FOREICN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borvzav, Rue de la Banque. 
BERLIN.—Messrs. A. AsHER and Oo., 11, Untre den Linden, 


MADRID.—D. Joss ALcover, Editor 
-  Gaceta Industrial,” Preciados 49 y 51. 
NEW YORK.—Wiimer and Rocers, 47, Nassau-street. 








A letter addressed to Mr. T. Champion, 105, Lower Thrift-street, 
yt has been returned to us through the Dead Letter 
Office. shall be obliged by information as to Mr. Champion's 
present address. 








PUBLISHER'S NOTIOES, 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined, Of the influential , OF QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evi 
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THE PROGRESS OF THE 35-TON GUN. 

Our readers are beyond question aware that, after much 
delay and deliberation, it was decided that a gun weighing 
about 35 tons should be made as an experiment by 
some one; and that if this gun _— successful, other 
guns of similar dimensions should he constructed for the 
armament of our new ships of the Sultan class, Sir Joseph 
Whitworth and Colonel Campbell both offered to make such 
agun. The proposition of the former was, however, as we 
think, prudently, refused, and it was determined that 
Colonel Campbell’s offer should be accepted, and that a 
35-ton guu should be made at Woolwich Arsenal by Mr. 
Fraser on his system. We say that the Government did well 
to refuse Sir Joseph Whitworth’s offer—in the first place, be- 
cause he pro to make the gun of a so-called new metal 
about which nothing is known, except that small tubes of 
this material stood a higher charge without bursting than 
similar tubes made of the worst cast iron that could be 
got; and that of the only specimens of the material sub- 
mitted to the Government for trial—three projectiles—two 
failed utterly at Shoeburyness. The refusal was justified, 
in the second place, by the fact that the cost of the Whit- 
worth gun would have been at least £7000, while that 
proposed by Colonel Campbell will hardly cost more than 
£2500. The Woolwich department proposed to usea material 
well neers eat irou, and to adopt the Fraser system 
of construction ; that unique system, in a word, by which 
alone a thoroughly reliable heavy gun has yet been pro- 
duced. The definite order for the construction of a 35-ton 
gun was given some weeks ago, and the construction of the 
gun has been proceeded with ever since. 

On Wednesday morning we had the pleasure of witness- 
ing one of the most difficult of the many operations involved 
in its construction, successfully performed ; that is to say, 
the welding together of the breech coil or jacket; the trunnion 
ring, and what is termed. “the C-piece.” In order to make 
the nature of the operation clear we 
append a sketch. In this A is the 
jacket, B the trunnion ring, and C 
“the C-piece.” The jacket consists 
of two coils of bars slightly tapered 
in section, The first or inner coil 
is 176ft. long, the scantling of the 
bar being 6}in. by 5jin. by 4in. 
The second or outer coil consists of 
a bar 202ft. long, 7in. by 6}in. by 
4jin. The C-piece is also a coil, 
made from a bar 66ft. long, 8}in. by 
6in. by Sin. The total weight of 
these two, A and C, rough, was about 
R 20 tons. The trunnion-piece is made 

SSS oof, heavy slabs welded ther, and 
then swelled into a hoop by driving mandrils through 
the mass until the required size is obtained. Its 
——— was, in the rough, about 12}tons, All the surfaces 

by heavy lines in our sketch are rough turned, so are 
the trunnions, and,a good deal of superfluous metal has been 
slotted off the trunnion ring; owing to this the weight of the 
entire mass brought under the hammer on Wednesday last 
was about 28 tons, instead of 32 or 33 tons, the weight of 








the rough forgi The total length of bar iron in the 
coils was The height of the mass as it stood under 
tthe f saa vlaoed special fu ed b 

e forging was p ina ial furnace, contrived by 
Mr. Fraser, for ing masses of iron of this kind (and 
already illustrated in our pages),* at 2 a.m. on Tuesday. 
It was withdrawn at precisely 11.45 am. on Wednesday, 
having thus been nearly thirty-four hours in the furnace. 
The consumption of the fuel was approximately at the rate 
of 15cwt. per hour. There is no work connected with the 
manufacture of a heavy gun which requires more con- 
summate skill than heating these enormous masses of iron. 
They must be handled very tenderly; asharp draught anda 
cutting flame is ruinous. A quict,steady, ioakten heat, with a 
minimum of free oxygen in the furnace, is the first essential, 
and this heat must be increased with the utmost caution, 
and the furnace allowed to get forward with the greatest 
care until a welding heat is reached with the certainty that 
it penetrates to every portion of the mass. This condition 
must be obtained a couple of hours before the moment of 
forging. The furnace is then kept back in order that the 
temperature of the outer coil may be slightly reduced. It 
is thus caused to contract on the inner coil and hold it 
securely when the mass is withdrawn from the furnace. If 
this slight cooling were not allowed to take place, and the 
furnace was kept forward instead uf being kept back, the 
inner would probably fall out of the exterval coil as soon 
as the mass was lifted; a very awkward coniretemps, which 
has taken place once or twice. 

To handle a mass of iron raised to a glowing white 
heat, and weighing 28 tons is no trifle. We doubt if 
there is an establishment in the kingdom outside of Wool- 
wich where it can be done with the requisite facility. 
Even the Royal Gun Factory is scarcely prepared for such 
an operation, and it is certain that if the sixteen thirty- 
five-ton guns, the construction of which during the winter is 
contemplated, are to be made, some comparatively slight 
alterations in the existing plant will be required. The 
furnace used was the largest which could be built with the 
existing plates, but it was just a trifle too small for com- 
fort. The steam hammer was made by Nasmyth some 
years ago, and with its cranes is one of the finest pieces of 
machinery in the kingdom. The hammer stands in the 
centre of a square frame of box girders, at each corner 
of which is located a crane, coustructed to carry 
a load of 30 tons, and actuated by a pair of cylinders 
fixed at the back of the crane posts. These little engines 
rua at abont 700 revolutions per minute with ease and 
certainty so long as the load does not exceed 30 tons. The 
tongs used for taking the coils from the furnace on Wei- 
nesday weigh no less than fourteen tons/ the maiu bar being 
in fact a trussed girder, to which the second bar is brought 
up by screw tackle. It was a necessary part of the opera- 
tion that sometimes one and sometimes another of the 
cranes should sustain and lift the entire weight, not only 
of the coil, but of the tongs and of some ten or twenty 
men hanging on as balance weights to the outer end. The 
total load to be lifted was, therefore, about 43 tons. At 
one time not only the coil, tongs, and men, had to be lifted, 
but some five tonsof mandril which had been driven into the 
bore. The total load was, therefore, little short of 50 tons, 
or 20 tovs more than the cranes were designed for, and 
once or twice the engines were overcome for a moment and 
stuck on the centres, but by a little oiling and coaxing they 
were got into motion again, and so the work was done on 
the whele, without the least hitch which could be perceived 
by a non-professional eye. The hammer is nominally 
10 tons, but the weight of the tup has been increased since 
the hammer was put up, and it is not far short of- 14 tons 
now ; the hammer is, besides, double-acting. 

At 45 minutes past 11 am., as we have said, the 
furnace door was raised by chain tackle worked by a dozen 
men, a torrent of flame burst forth which cleared away in 
less than a minute, and showed to the practised eye, 
and to the practised eye only, the coil standing on 
end, a pillar of fire quivering with heat, within the 
furnace. Not two minutes were occupied in grasping 
it with the tongs. Then came the rattle and clank of the 
cranes, and the coil was raised, drawn out, swung round, 
and deposited under the hammer, a thing beautiful to look 
upon, an incarnation of the majesty of the most potent of 
physical powers—heat. Then a tap from the hammer, and 
another and another, just to level the mass on the anvil, and 
then three or four thundering, smashing blows, under 
which the coil shrunk, and collapsed, and settled together. 
Next the rattle of one of the cranes at the opposite side of 
the tongs ; a rush of men, the upheaving of a second pair 
of tongs, weighing nine tons, and holding in its jaws a 
mandril or punch, some 2ft. 6in. in diameter, roughly 
tapered. This is placed on top of the coils, the blunt part 
entering the circular opening; a tap from the hammer tu 
fixit. The tongsare withdrawn, and down comexthe hammer, 
thud, thud, driving in the mandril and swelling out and 
welding the iuner coil against the outer, until at last, when 
not more than 2in. or 3in of mandril are left in sight, 
the whole power of the great hammer is brought into play, 
and a couple of smashing blows are ¢elivered, which make 
the place ring again. The mandril has disappeared. Once 
more a rush of disciplined men; once more a clank of crane. 
Another pair of tongs—about three tons this time—seize a 
cast iron block and place it on the upper surface of the 
mandril now stuck in the rudimentary A few 
more thundering blows and this, too, has disappeared in 
the fiery envelope, driving the mandril before it, swelling 
and welding the inner to the outer coil as it More 
tongs, more men, more blocks, more blows. The mandril 
is fairly through, and rests on the anvil. Now to get it 

The whole coil must be upset. The 14-ton to 
again lay hold, and the entire mass—mandrils and ali, 
50 tons, is lifted, not without a sharp tussle, by the engines 
through a height of about a foot, three cast iron blocks are 

vero nah adhe ge on these the —_ is allowed to 
80 is supported only at one side. 

The tongs are slacked off, and down falls the glowing 
monster with a crash on his side. All the loose driving 
mandrils are withdrawn, none remain but the main man- 








* See Ewoureen for May Ist, 1968, page S13. 





dril. To get it out the whole mass must be turned upside 
down—a ticklish operation successfully accomplished, how- 
ever. Loose mandrils are again placed on th: main mandril, 
and a few heavy blows drive it back the road it has come. 
Then the coil is raised once more and propped on blocks, and 
the mandril is driven until it falls out on the anvil some six 
inches, glowing rosy red, although half an hour since it was 
cold. Nothing remains but to again throw the coil on its 
side, take out the mandril, and swing the coil out of the 
way to cool. It will be ready for one of Mr. Fraser's 
gigantic lathes in a week. Such was the operation con- 
ducted on Wednesday morning in the presence of ahout 
fifty nee ge spectators, It is difficult to meet with a 
finer example of the power which mind has obtained over 
matter. 

The gun when finished will have a bore of 11-48in., and 
will fire a 600 lb. projectile with 120 1b. of pellet powder. 
We shall speak of the details of the rifling, fr, a3 Soon as 
everything has been decided. The greatest possible credit 
is due, not only to Colonel Campbell and Mr. Fraser, but 
to the foremen of the department aud the employés 
generally, for the skill and talent which have been dis- 
played throughout in the manufacture of this, the heaviest 
gun ever made in modern years, and intinitely the ust 
powerful gun ever made. We have seen many hravy 
forgings turned out ; we never saw a more disciplined or 
competent body of meu at work. To this admirable disci- 
pline, no dout:t, much of the success of the operation was 
due ; there was no noise or shouting ; every man did what 
he ought to do at the right time. Colonel Campbell and 
Mr. Fraser have shown as much skill in dealing with men 
as with the forces of nature. 


NAVAL GUN CARRIAGES, 


A uiTTLe problem for mechanical engineers :—Given 
oue of the Peninsular and Oriental Company's steamers 
say 3000 tons burthen, also a heavy sea, also a tank loco- 
motive, weight 35 tons, mounted on the upper deck of said 
Peniusular and Orieutal Company’s steamer; locomotive 
to stand across the deck, with the smoke box tow.«rd the 
bulwark; required :—means for running said tank locomo- 
tive in and out through a distauce of 6ft., also means for 
training the after end of said engine through an arc of 80 
deg. without going balf an inch in advance of, or stopping 
half an inch bebind, 2 giveu point; also means for lifting 
said tank engine bodily through a height of about 2ft. ; 
also means for lifting first the rear, and atterwards the front 
end of said tank engine, so that a line passing through the 
centre of the boiler can be ranged through 16 deg. or 18 
deg. of arc—all to be dove, be it remembere:!, in a heavy 
sea, the ship pitching and rolling the while. We believe 
we shall not wrong the mewbers of our profession if we state 
that there is not a man among them who would not shrink 
from solving the prublem, if any could be fouud who would 
just at the first sight of the thing, admit that it could be 
solved at all. But there is no doubt whatever that the prob- 
lem can be solved. The working of a 35-ton gun, weighing 
with its carriage and slide at least forty-two tons, can be 
managed on board ship, and it is not less difficult to ma- 
neeuvre a 35-ton gun than it is to manceuvre a 35-ton loco- 
motive. In point of fact it is more difficult, inasmuch as 
the gun has to stand charges of 120 lb. powder and a shot 
weighing over 6 cwt.—three shot to the ton! and the 
enormous recoil due to the firing of this charge has to be 
taken up and disposed of within a moderate distance, say 
6ft. or 7ft., and the powder has to be put into the gun, and 
the shot lifted some 5ft., and put in after the powder, and 
the gun has to be raised or depressed, and trained round ; 
and all this must be done on a platfurm in violent motion, 
and at such a speed that two shots at least can be tired 
in every three minutes. This is the work the designers of 
modern naval gun carriages have to perform. The fact that 
they have performed it constitutes one of the most magni- 
ficent triumphs of mechauical engineering yet seen, if we 
take into account the limited space and limited power avail- 
able. 

The problem has not been solved by trained mechanical 
engineers ; on the contrary as far as the British navy is 
concerned, it has been sulved by a naval officer—Captain 
R. F. Scott. It is not to be supposed that mechanical en- 
gineers ing a thorough knowledge of all the condi- 
tions to be fulfilled are unable to contrive means of work- 
ing a heavy gun in a sea way; but as a matter of fact, 
mechanical engineers do not, from waut of opportunity or 
other causes, possess the requisite knowledge ; and as a 
result the problem has heen solved, we think we may say 
satisfactorily, by an officer who combines a rare knowledge 
of mechanical proprieties with a keen appreciation of what 
is and what is not wanted on board a ship. Certain it is that 
Chere is hardly a heavy gun in the navy which is no 
mounted, or about to be mounted, on a carriage embodying 
some one or more of Captaiu Scott's inveutious; while there 
is not a single gun in a British turret ship which is not 
mounted on a carriage designed throughout by Captain 
Scott. 

We have referred in another place to the process of 
welding together the priacipal coils of the 35-ton gun now 
being made at Woolwich, a gun which, all going well, as 
we have reason to believe will be the case, will be the most 
powerful piece of ordnance the world has ever seen. In 
the carriage department of the Arsenal may be seen in 
course of construction the carriages intended to carry this 
and three similar guns on board the Sultan. It would be 
very difficult to make the construction of these carriages 
clear without the drawings which we hope to be able one 

those days to place before our readers. It must suffice 
to state the nature of the work to be done, and of the 
means employed in doing it. First, the gun must possess 
the power of being oalead and depressed through varying 

Seondly, it must the power of being run 
in to be loaded, out to be fired. Thirdly, it must possess 
the power of being turned right and left through a large 
are. natesus in a —— se work Raed 
rotating the turret, but it is not indispensable t vy 
guns should be mounted 2 ee There yer of 
18-ton working on broadside 
San docks bat Gat ome twice the wane coal be so 
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worked if it were found expedient. Fourthly, means must 
be provided for taking up the violent recoil due to the ex- 
losion of great charges of powder. Fifthly, means must 

provided for lifting the whole gun bodily through a 
considerable height. Weshall consider these tive problems 
and their solution seriatim. 

First, then, as to means of raising and depressing the 
gun through different angles. The weapon is mounted on 
trunnions and has a certain preponderance at the breech end, 
by which it is supposed to be always kept on a heavy 
screw supporting the preponderance. It may appear a very 
simple matter to design a screw which will deal with this 
moderate load in a perfectly satisfactory way ; but in prac- 
tice it is not found easy. Between the rolling of the ship 
and the violence of the jerk dne to recoil these elevating 
screws have always been troublesome affairs to deal with. 
They either go so stiff that great power is required to run 
them up, or they go so easily that the instant a charge is 
ignited they run down and the gun must be depressed again 
before a shot can be fired witha chance of hitting the mark. 
This difficulty has been overcome, we shall not now stop to 
say how. It would be waste of space without drawings, 
which, as we have already stated, we hope ere long to be 
able to place before our readers. Next as to the means of 
running in and out. The gun is mounted on a carriage con- 
sisting of cast iron distance pieces tixed between two heavy 
wrought iron cheeks. This carriage rests on “the slide,” 
an oblong frame of iron which is anchored so to speak, bya 
Y piece to a strong pivot placed as close as possible to the 
porthole. This pivot acts as a centre, round which the 
slide traverses on small brass conical wheels or rollers 
running on “racers”—that is +o say, a curved per- 
manent way let into the deck. The slide is composed 
of a pair of very heavy wrought iron I girders, 
the spaces between the upper and lower flanges 
of which are filled in with teak. The gun carriage proper 
slides on the upper surface of these girders when recoiling, 
but when the gun has to be run outa lever is brought into 
play, which, acting on an eccentric, throws down rollers 
which take the weight of gun and carriage and permit both 
to be run out with great ease. As soon as the gun is out 
the eccentric lever is released and the gun carriage then 
slides or skids on the upper edges of the two sides of the 
“slide.” The gun comes in by the force of its recoil. Itis 
carried out by turning a winch handle, which actuates an 
endless chain of flat links—just like a gigantic watch- 
chain—kept taiit by a most ingenious arrangement of 
india-rubber springs. A clamp beneath the carriage can 
be caused to seize this chain at any time. The clamp is of 
course released when the gun is to be fired. The friction 
between the slide and the carriage is very great, but it is 
not alone sufficient to control the recoil. This is effected 
by the aid of two “bow compressers,” one being sufli- 
cient for all ordinary purposes, and the other being 
used only in emergency. We could not make the de- 
tails of this compresser clear without drawings. It will 
suffice to say that it resembles a boilermaker’s horse-shoe 
cramp on a large scale, and that being fixed to the carriage 
it compresses the teak beams, let in on either side of the 
slide beams, between two flat plates of iron, by which so 
much friction is brought to bear that the recoil of the gun 
is readily controlled. Hitherto gun carriages have been 
made very high and the slides very low; the result is that 
no free access can be had to the slides or the space 
beneath them, and that in washing decks, the water lies 
between the slides, and under the gun, rusting and rotting 
the machinery. In the second place the centre of impulse 
of the recoil being far above the centre of resistance of the 
compresser, the gun tends to kick off the slide, tipping up 
in front, or in other words, rotating round the centre of 
compression. Captain Scott gets over both difficulties by 
reducing the height of the gun carriage, and increasing its 
length, while he raises the slide to make up for the space lost. 
The centre of impulse and resistance are thus approximated, 
and the tendency to tip is got rid of. Fourthly, we have 
to consider the means by which the slide is caused to wheel 
round through the requisite are. This is effected by means of 
two wrought iron pinions, gearing into a large bevel wheel 
at the rear of the carriage, and actuating an inclined shaft, 
terminating near the middle of the length of the slide. 
On this end of the shaft is mounted a pinion, which 
gears into a rack “racer” fixed on the deck ; by this 
means the slide can be traversed right or left with 
the greatest ease. But it has not only to be traversed, 
but held in place; this last is effected by means of 
the most compact and ingenious break gear we ever saw. 
We do not exaggerate when we state that this brake com- 
plete does not weigh 201b., and could easily be put in an 
ordinary hat; yet it suffices to control an 18-ton gun ina 
heavy sea. Fifthly and lastly, we have to deal with the 
arrangements for lifting the gun bodily. This is rendered 
necessary in turret ships by the small size of the port ; 
when great depression is wanted the whole mass of the 
gun must be raised, when great elevation is required the 
gun must be depressed. It is, in fact, partial muzzle pivot- 
ing. The raising and lowering are effected by hydraulic 
presses, constructed, we believe, by Messrs. Tangye, of 
Clement-street, Birmingham. We reserve detailed descrip- 
tion. 

Now it is indisputable that all this beautiful mechanism 
—for it is, thanks to the skill of the Woolwich Carriage 
Department, thoroughly beautiful as regards workmanship, 
and, thanks to Captain Scott, not less beautiful in design 
as regards mechanical fitness for the discharge of its duties 
—has been introduced, worked out, and perfected by Captain 
Scott. We do not disparage the claims of other inventors ; 
we only deal now wileabeieie facts. Captain Scott has 
designed and superintended the manufacture of the only 
naval gun carriages found to answer in the British navy. It 
is not, indeed, too much to say that it is only because Vap- 
tain Scott has laboured hard we are able to work anything 
heavier than a 6-ton gun at sea. His work has extende 
over years, Both Admiralty and War Office are satisfied 
with the result, and yet he has never received the smallest 
recognition for his services fromthe Government. Is this as it 
should be? We think not. The Government is not slow 
to reward when it pleases, Major Palliser has received 





£15,000 for the introduction of chilled projectiles, How 
is it that an officer who, without drawing invidious com- 
parisons, has done much more than Major Palliser, goes 
not only without the smallest reward for his services, but 
(if we are not mistaken) without the repayment of a con- 
siderable sum out of pocket. We hope ere long to supply 
our readers with full details of the gun carriages in ovr 
most powerful ships; we trust we may be enabled to state 
at the same time, that the labours of the designer of these 
carriages has met with the substantial recognition which 
he really deserves. 


STEAM ROAD-ROLLING IN ENGLAND, 


Tue steam road-roller has now been more or less in use 
in Paris for the last ten years. In carrying ovt their 
six years’ contract with the Paris municipality, the engines 
of the contracting company there have already rolled down 
nearly half a million of cubic yards of road metalling. That 
the interests of the users of the roads, whether human or 
equine, are fully served, is evident to the most casual ob- 
server amongst the visitors to that beautiful city. Know- 
ing many European capitals, we feel free to say that the 
Paris roads are unequalled, whether for their regular and 
smooth surfaces, their precise contours, or their freedom 
from mud in winter and dust in summer. It has been 
officially estimated that the diminution in draught due to 
the steam rolled surface saves an enormous annual sum to 
Parisian owners of horses and vehicles. This is easily 
accounted for when we remember that the draught on 
loose metalling is five times more than where the stones 
have been “ run in” by the traffic; and that draught pro- 
gressively rises to this five-fold amount on patches in 
varying states of consolidation. Apart from equine and 
vehicular wear and tear caused by increased draught, it 
continually happens that horses are injured on the loose 
sharp stones by spraining the joints of their legs ; especially 
on stones of too large a size to be consolidated by the com- 
paratively narrow and light felloes of ordinary vehicles. 
During this very season we know that more than one 
wealthy carriage owner proposed to bring actions for 
damage done in this way to horses passing on the 
macadamised part of Piccadilly. Still, much as West-end 
people object to loose metalling, they prefer its occasional 
appearance to the dangerous slipperiness of stone setts. 
No rider with any care for his own neck or his horse’s 
knees will, if he can help it, ride over pavement. There 
are qualities in which a macadamised road must always excel 
paving. It is cheaper to lay down, it gives a better 
foothold, and it is free from the fearful noise of paved setts. 

At first sight it might be expected that such roads as in 
aris must be dearly paid for in maintenance. In Eng- 
land, at any rate, consolidating roads by rolling is looked 
upon as merely a luxury for parks and pleasure grounds ; 
as it is believed that common vehicles roll roads down at 
no cost to road maintainers. In all probability, road- 
rolling was thus regarded when first used in France and 
Prussia; or, at the most, it was hoped to prevent injuries 
to horses, vehicles, and harness. But the virtue here dis- 
played was found to be its own reward in the form of 
much saving in maintenance. It was in our own pages 
that attention was in England first markedly drawn by 
Mr. Paget to the waste of metalling on unrolled roads, and 
generally to the great economical advantages of the process. 
From seven estimates, formed at different times, under the 
most varying circumstances, by different engineers— 
amongst whom are Field-Marshal Sir John Burgoyne, the 
engineer of the Seine Department, and Mr. Holmes, the 
Sheftield borough engineer—an average of 40 per cent. 
saving in metalling can be proved to be produced by the 
imperfect process of horse-road rolling as against traflic 
rolling. Now the experience of the last ten years in Paris, 
as compared with the experience of the previous thirty 
years or thereabouts, since horse-rolling was adopted, has 
shown the French engineers that the steam-rolled roads 
last twice as long as horse-rolled roads; or, in other words, 
while the horse-roller diminishes road maintenance by 40 
per cent.; the remaining 60 per cent. of any total to be 
expended, when no rolling is used, is itself brought down 
by one-half where the steam rolier is applied. 

With such results, and placed, as they have been lately 
in a clear light before the public, it would be wonderful if 
the use of the steam roller—especially as a cheaper and 
more efficient form than that of the Paris company is 
obtainable—did not spread even with such conservative 
local authorities as our own. Liverpool, Sheffield, Leeds, 
Manchester, Birmingham, and Maidstone now actually 
possess and use steam rollers, while the Americans, always 
eager to take hold of mechanical improvements, are very 
rapidly extending their employment throughout the States. 

After this bare statement of facts there comes the ob- 
vious inquiry why the steam roller is not regularly used in 
Loment And this our question has, in fact, been very 
often asked of late. Intercourse between London and 
Paris, especially amongst the equestrian, and therefore, 
road-judging, classes is too frequent to allow such a 
capital improvement, in use for years, to escape notice. On 
the prodigious area of the twelve hundred miles of mac- 
adamised roads in the metropolitan district alone there 
must be a wide field for the steam roller, It has been esti- 
mated that there are some twenty-two millions of squaye 
yards of macadamised roadway, solely withiu the thirty- 
eight metropolitan parishes and districts. Taking the 
districts of Plumstead and Lewisham, which are the 
furthest from the centre of London, as giving an approxi- 
mate, if low, measure—in the ratio of the area of their 
roads to their total acreage—of the proportion of roads to 
area on the outskirts, it can be calculated that, within 
twelve miles from Charing Cross, there are more than 
forty millions of square yards of macadamised roads, 
Then, many miles of pew roads are being every year laid 
down on the ona of this mabrapolie— ihe largest in 
the world— which, according, to the estimate of the 
engineer of the City Commissioners of Sewers, doubles its 

pulation every forty years. In fact, there can be little 
doubt that at least fifty steam rollers could be profit- 
ably employed in London and its neighbourhood. 

e have now to ask why London should be so behind 


Paris, Bordeaux, Hanover, the main cities of the United 
States and our bd large Be Foe towns. te answer 
is to be found in the subdivision of metropolitan adminis- 
tration into districts mostly too small to purchase a steam 
roller, Even a larger vestry would have to pause before 
such an expenditure of capital, with its heavy depreciation 
for wear and tear; it would have to consider the facts 
that the single roller could not well be used at all seasons, 
while on the other hand, at some times, more than one 
could be profitably employed ; that a special staff for work- 
ing, applying, and repairing the roller would have to be 
ept up; with an attendant increase of responsible duties for 
the, in many instances, already over-worked surveyors. 
Within the last few months a good amount of steam 
road rolling has been done in London, in at least six dif- 
ferent districts, while several others are proposing to try 
it. Allured by the prospects of saving their heavy annual 
bills for granite metalling, these worthy vestrymen, each 
set forming a board perfectly ignorant of, and entirely 
ignoring, each other’s doings, expect that the very first 
passages will save in metalling. In this they go to the 
other extreme of confidence in steam rolling, as its full 
economical effects are only felt after at least a couple of 
years. Nevertheless, vestries naturally hesitate, for the 
reasons we have just given, actually to buy steam rollers. 
In fact, there simply remains the usual British remedy 
for British maladministration, decentralisation, andadminis- 
trative supineness—a joint stock company for steam rolling 
by contract the roads of London and of other places where 
a steam roller en permanence couid not be atforded. In 
this, even with a centralised administration, the French 
have been before us, finding it best to have the work done 
by a company, which, indeed, is yielding good profits to 
its shareholders. With these views, we are pleased to 
be able to state that a steam road rolling company 
is being formed with every prospect of success. We 
understand that the committee of the Royal Society 
for the Prevention of Cruelty to Animals, under the pre- 
sidency of the Earl of Harrowby, after making vain 
attempts, extending over years, to introduce steam road 
rolling, have, subsequent to an investigation resulting in 
an expression of warm approval of the objects of this com- 
any, rendered substantial aid in setting it on a sound 
asis. 





THE IRON AND STEEL INSTITUTE. 
THE following is the programme of the South Wales meeting, 
Merthyr Tydvil, September, 1870, under the presidency of his 
Grace the Duke of Devonshire, K.G., &c. &c. :— 


Tuesday, September 6th.—10.30 a.m. : Meeting in Temperance 
Hall for the election of members, and for the reading and discus- 
sion of papers. 1.30 p.m.: A train will leave the Vale of Neath 
station for the Plymouth Works. After visiting the Plymouth 
Works the party will proceed to the Cyfarthfa collieries, where a 
train will be in readiness to convey them to Cyfarthfa Ironworks. 
The Aberdare Works may be visited bythe ordinary trains leaving 
the Vale of Neath station at 1.30 p.m., and 2.20 p.m. 

Wednesday, September 7th.—10.30 a m. : Meeting in Temperance 
Hall for the reading and discussion of papers. 1.30 p.m.: A train 
will leave the Vale of Neath station for the Dowlais Works. 

Thursday, September 8th.—10 a.m.: A train will leave the Vale 
of Neath station for Swansea, where the members may inspect 
the Landore Siemens Steel Works, and the Swansea Copper 
Works. 4 p.m.: A train will leave Swansea fur Merthyr. 
6 p.m. : The Merthyr ironmasters will entertain the members of 
the Institute at a dinner in the Drill Hall (morning dress). 

Friday, September 9th.—The members will visit the Monmouth- 
shire Ironworks. The arrangements for doing so will be announced 
at the meeting. 

Papers.—‘**On the Geological Formation of the South Wales 
Basin,” by Mr. Wm. Adams, Cardiff ; ‘On Colliery Winding and 
Pumping Machinery,” by Mr. G. C. Pearce, Cyfarthfa Ironworks ; 
‘On the Pyrometer,” by Mr. C. W. Siemens, Swansea; ‘‘ On the 
Condition of Carbon and Silicon in Iron and Steel,” by Mr. G. J. 
Snelus, Dowlais ; ‘‘ A Contribution towards the History of the 
Puddling Process,” by Mr. David Joseph, Bristol; ‘On Certain 
Questions affecting the Durability of Steam Boilers,” by Mr. 
Jeremiah Head, Middlesbrough; ‘*On the Production of Alloys 
of Iron and Manganese, and on their Application to the Manu- 
facture of Steel,” by Mr. F. Kohn, London. The papers read by 
Messrs. C. M. Palmer and Thomas Gillott at the meeting in 
London, May, 1870, will be open for discussion. As many of the 
papers as possible will be printed and circulated amongst the 
members previous to the meeting. 

Reading and Writing Room.—A room will be appropriated for 
this purpose at the Castle Hotel, which will be supplied with 
newspapers, telegrams, post-office, telegraph office, &c. The 
council room will also be at the Castle Hotel. 

Lodgings.—Members are requested to inquire at the reading- 
room about lodgings, but for the convenience of those who wish 
to engage beds the following hotels are named, and members are 
requested to communicate with the managers direct :—Merthyr 
Tydvil—Castle, Bush, Angel; Aberdare—Boot, Black Lion ; 
Brecon—Castle, Wellington, Swan, Bear; Cardiff—Royal, Cardiff 
Arms, Queen’s, Angel. Aberdare, Brecon, and Cardiff are each 
within easy reach of Merthyr. 

Visitors’ Tickets.—Each member can obtain two visitors’ tickets, 
on application to the secretary. These will admit to the meetings 
for the reading and discussion of papers, but not to tle ex- 
cursions., 

A map of South Wales will be given to each member at the 
Temperance Hall, on Tuesday, September 6th. The secretary’s 
address will be Royal Exc’ e, Middlesbrough, up to Sept. 3rd ; 
after that date, Castle Hotel, Merthyr. For further particulars 
of the meeting, &c., apply to the undersigned. sals for 
membership received previous to the meeting will entitle to 
special members’ ticket, admitting to the whole proceedings. 
Gentlemen practically ted with the manufacture or appli- 
cation of iran and steel are eligible as members. tNfes lists of 

bers, of roposal fom may be obtained from the secretary, 
at the Royal Exchange, Middlesbrough. 














LauncH.—On the 29th inst. there was launched from the ship- 
building yard of Messrs. Jo der and Co., at Fai Govan, 
an iron screw steamship of tons b.m. and 
and of the cor ae dimensions:—Length between 
370ft.; breadth, 41ft.; depth moulded to spar deck, 
she left the ways she was gracefully christened the John Elder by 
Miss Just, daughter of Wm. rg +» Managing director Pacific 

team Navigation Company, of Liy 1. The John Elder hag 
n byitt to the order of the Pacific Steam Navigation Company 
and is intended for their fort service between Liverpool 
and Valparaiso vid Straits of . “The builders have five 
steamships on hand for the same owners, viz., the 
im sister ships to the John Elder, an 








yn a “4 ~ ton tuimbd steamships, of 1975 tons and 350-H.P. 
nominal, 


Ss 














Sepr. 2, 1870. 


THE ENGINEER. 


159 





THE ABOUCHOFF STEELWORKS. 

We will now proceed to describe the visit we paid to the 
works on the 11th of May. Leaving St. Petersburg we struck 
the high road to Alexandroftsky, skirting the left bank of the Neva, 
and on the immediate outskirts of the city, at the spot where 
the large canal forming the outer branch of water communica- 
tion to the metropolis takes its rise, we passed through the 
extensive granaries used as warehouses fcr the corn and flour 
brought down by water from the interior. The river even thus 
early in the season was already thronged with grain barges, lying 
many tiers deep along the wharves, transferring their cargoes to 
the sailing lighters which are used to carry them for shipment to 
Cronstadt. ‘The road led past Brandt’s cotton mills, Politikas’ 
rolling mills, locomotive, bridge and shipbuilding yard, Koyanko’s 
chemical works, Pahl’s calico printing works, the Nefski stearine 
works, the Pocrofski writing paper mills, two of Messrs. Hubbard’s 
cotton mills, Sparrow’sengineershopand foundry, the Moscow Rail- 
way Company’s repairing yr the Imperial porcelain factory, the 
Imperial card factory, and at last to the works we were'in search of. 
We were received in the most obliging manner by the director of 
the works, Captain Kolokoltzoff, of the Imperial Navy, a gentleman 
whose long residence in England had given him a considerable 
knowledge of manufactures, which added to the scientific acquire- 
ments appertaining to his profession, sound common sense, and 
quickness of observation, have made him a fit coadjutor of 
Admiral Krabbé in carrying out the difficult work of developing 
by native aid alone the resources of his country in labour and 
materials. We were conducted at once to the sheds where the 
manufacture of fire-bricks was being prosecuted. The clay is 
obtained from Borovichy, in the Government of Novgorod, on 
the banks of the river Msta, and is brought to St. Petersburg by 
the Ladoga Canal and the Neva. This clay produces bricks of 
a pale yellowcolour, scarcely to be distinguished from Stourbridge 
ware, either in appearance or power of endurance. Some fire 
blocks of large size for the Siemens reheating furnace, and 
blocks of irregular forms, were very excellent samples of what 
the clay is capable of. We next proceeded to the puddling 
forge, whichis under the immediate management of Mr. 
Alexeieff, an engineer of the Mine Corps. Here we found eight 
puddling furnaces heated by dry fir wood, which is found to be 
cheaper than coal; the waste heat of each furnace is taken under 
and round horizontal egg-ended boilers which generate 
sufficient steam for the hammers and rolling mill. ‘The charges 
vary between 3} cwt. and 4}cwt. of pig iron, chiefly from the 
Goverment mines of Zlatooust, and those of Jakofleff, both in 
the Oural Mountains, as well as from Finland, all smelted with 
wood charcoal, no English pig iron whatever being used. The 
puddled steel is drawn down under 24 t.ns double acting steam 
hammers into mill bars about 4in. square. These areimmediately 
broken in halves for the purpore of being sorted, they are then 
reheated and rolled into bars between jin. and lin. thick, accord- 
ing to the purpose they are intended for, in a small train of two 
pairs of rolls worked by a quick running direct-acting non- 
condensing horizontal engine. These bars are again broken by 
sledge hammers and sorted into numbers according to their 
toughness and appearance of fractured surface, the classification 
being verified, however, at each stage by chemical analysis. The 
bars are next cut up into lengths of about 1}in. by a double- 
acting shearing machine with independent engine attached, and 
mixed with certain proportions, according te requirements, of 
Russian bar iron of the ordinary merchant qualities, to which 
when placed in the crucibles is also added magnetic iron ore or 
spiegeleisen. We next visited the ironfoundry, which is com- 
paratively of small proportions, and is intended merely for the 
preparation of castings for the requirements of the works. There 
are, however, two cupolas capable of melting three tons per hour, 
an air furnace for melting large lumps and running heavy 
castings, and a small cupola for casting the naves of the Mansell 
wheels. The floor is commanded by a substantial ten-ton 
travelling crane running on cast iron beams supported on iron 
columns ranged along the walls, and there are two moulding 
machines for the wheel naves. The moulding sand comes chiefly 
from Gatchina, a pretty village about thirty miles from St. 
Petersburg along the Warsaw Railway, and from the banks of 
the Neva some distance above the works. The roof of the 
foundry is of iron, and the whole building is capable of extension 
by simply lengthening, without deranging the system on which 
the foundry is at present worked. The foreman and moulders 
are all Russians. 

The crucible manufactory is an interesting and important 
branch of the Abouchoif Works. The clay used is the same as 
that which we have already spoken of with reference to the fire- 
bricks. There are five pairs of edge runners used for crushing 
the clay in the dry state both for the brick and crucible factories, 
and for blending the clay with the plumbago in the damp state. 
Two revolving screens for sifting, and one revolving mixing 
machine, in which the clay and plumbago are thoroughly mixed 
before being wetted and put under the edge runners. The damp 
mass is pressed lightly into large blocks, and allowed to stand 
fourteen days, after which it is broken up and rubbed by hand 
through a wire sieve of about jin. mesh preparatory to being 
pressed into the moulds. There are four powerful screw presses 
worked by fly-levers ; each press contains two moulds working 
alternately, so that while the core of one crucible is being forced 
into the mould that of the other is being withdrawn. After 
pressing, the crucibles are ranged on iron gratings in a warm 
room, in which the temperature is gradually raised, so that the 
pots dry in about nine days. Each mould is capable of producing 
150 pots per working day, and as there are eight moulds the 
produce of this department may be taken as 1200 crucibles per 
day, besides covers, stoppers, and other small matters. The pots 
are generally used only once, but they have been known to 
stand as much as three charges, and in all cases the old pots are 
cleaned and ground up again to mix with the fresh material. 
From the crucible department we passed through a large pattern 
shop with fourteen benches of the German type—so strange to 
English eyes—where the work to be planed is held by claws 
set up by a wooden screw—a circular saw, large band saw, wheel 
pattern cutting machine, two lathes, and a grindstone. The 
patterns in progress were not quite what we are accustomed to 
see, but there were none of any pretensions, being mostly for 
repairs and extension of the work. The foreman aud operatives 
here, as elsewhere, were all Russians. 

The steel foundry, under the special management, as we have 
already stated, of Colonel Mousselius, who kindly explained its 
arrangement, consists of a spacious central haji, out of which 
radiate four wings, each wing containing twenty chimneys, each 
serving four fur each furnace containing fe 72 lb. cruci- 
bles; the entire building, therefore, contains 1280 crucibles 
capable of holding in the aggregate forty-one tons of steel. The 
floor of the;casting room is raised about 1 4ft. above the basement ; 
the cast iron i moulds are placed vertically in the basement 
in the middle of the centra] hall, and branched gutters proceed 
from their ends, so as to allow of a number of crucibles 
being + the same time, the men, numbering upwards of 
500, for large castings bringing the metal from the four wings. 





The empty pots are thrown down into chambers in the basement | 
through trap doors in the four angies of the hall. A forty-ton 
travelling crane for moving the large moulds, and two of three 
tons for the smaller ones, are in course of erection. 

A railway running along the basement through the centre of 
one pair of wings and the central hall connects the steel foundry 
with the forge. The crucibles are fired with coke, but it is in 
contemplation to apply Siemens gas furnaces at the earliest 
possible opportunity. The central hall is ornamented with 
bronze busts of Admiral Krabbé, Generals Greig and Terentieff, 
and Admiral Voivodsky, officers who have taken an active part in 
the development of the works, and to whom the Abouchoff Com- 
pany can only testify their gratitude by the memorials in ques- 
tion. The heaviest casting hitherto made has been twenty-five 
tons weight ; the ordinary run is fifteen tons for the Yin. and 
eleven and a-half tons for the 8in. guns, but we noticed some 
formidable-looking moulds in preparation for the ingots of the 
lin. guns which are about to be made. The forge, which we 
next visited, is a spacious building, ranging from 50ft. to 65ft. 
high, formed of light wrought iron lattice arches springing from 
the ground, connected by lattice ties and wood purlins, and 
sheeted with timber, which on its inclined outer surface is 
covered with sheet iron in the manner peculiar to Russia. The 
whole forms a very substantial-looking building, which we were 
assured proved also very economical in construction, and has the 


guns and cast steel shell: The main room is 816ft. long and 64ft. 
broad, one story high, covered by a roof in one span, the king 
posts, however, supported on a range of centre columns, which 
in their turn rest on twin columns of octagonal form cast in one 
piece. On the heads of the twin columns, and on offsets of the 
side walls, ar¢ laid timber craneways for thirty-ton cranes; while 
a lower level, resting on brackets cast on the sides of the 
columns, or fixed to the side walls, are lighter ways intended for 
three-ton cranes. Between the twin columns, near their upper 
extremities, shelves are cast to receive theplummer blocks of the 
main line of shafting, while lower down a pair of timbers bolted 
to the columns, and extending the entire length of the shop, 
receive the countershaft hangers of the several tools. Along 
each wall runs a supplementary line of shafting driven by belts 
from the main shaft. On each side of the shop, running on the 
higher ways already described, is a thirty-ton travelling crane of 
massive proportions, intended to work either vy hand or by an 
endless steel rope transmitting its power through a clip drum, 
while on the lower ways, one each side, are two three-tons cranes 
capable of running longitudinally either by hand or by means 
of the wire rope, and actnated for hoisting and cross traverses by 
endless chains from the ground. The thirty-ton and three-ton 
cranes are so contrived that the smaller ones can pass freely 
under the larger when the falling blocks of the latter are drawn 
up home. The steel ropes, jin. diameter, traverse the entire 
length of the shop on each side of the central range of columns 





great merit of being incapable of injury from the vioration 
caused by the steam hammer. This department is under the 
special charge of Mr. Chernoff, a pupil of the Polytechnic school, 
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at the rate of four miles an hour, starting from 5ft. clip drums 
actuated by belts running on fast and loose pulleys driven by the 
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PLAN OF STEEL WORKS.—{[For key see nex 
main lay shaft, and, first taking turns round the 4ft. clip 
drum on the thirty-ton cranes, pass round wrought iron grooved 
pulleys 8ft. in diameter at the opposite end of the shop, and 
thence, returning, take turns round the 4ft. plain grooved pulleys, 
giving the longitudinal motion wo the three-tun cranes, and thence 


a gentleman of sound theoretical as well as practical knowledge, 
and to whose able paper on the forging of cast steel, read at the 
Technological Institute of Russia, we shall have to draw atten- 
tion on a future occasion. 

The forge contains six steam hammers, one of thirty-five tons, 
being converted into a fifty-ton, one fifteen tons, two five tons 
one three tons, and one seven cwt. All the hammers are double 
acting, on the principle of a very large piston-rod unsupported 
by lateral guides. The thirty-five ton hammer had been taken 
to pieces in order to be raised 12ft., and to be converted into a 
fifty-ton hammer with an immense cast iron head working in 
guides, the original system on which it was constructed proving 
insufficient in strength. Huge castings chiefly from England lay 
about the forges, but we noticed two very fine bedplates weigh- 
ing thirty-five tons each that had been cast at the Government 
works in Cronstadt, and which, both in soundness and finish, 
were superior to any of the pieces lying about. A gigantic 
scaffold about 7vit. high had been erected round the hammer, 
and from it hung blocks and falls of colossal dimensions in 
readiness for putting the hammer together again. The anvil is 
in four parts, weighing in all 430 tons; it was cast in its place and 
seems fully competent to resist the impact of fifty tous falling 
12ft. The cylinder of this hammer is 78in. in diameter, 
and is supplied with steam by twelve horizontal _bvilers 
set in brickwork and fired independently of the reheating 
furnaces. These boilers also supply the fifteen-ton hammer, 
except when the fifty-ten is at work, when no steam can be 
spared for other purposes. Twelve reheating furnaces are dis- 
posed in a convenient manner about the hammer; some are pro- 
vided with vertical boilers, and all are fitted with excellent cranes. 
Near the fifty-ton hammeris a huge Siemens regenerative reheating 
furnace worked by four producers, and having a hearth arranged to 
draw out on wheels and capable of being run with its ingot right 
under the hammer cranes, by which means the heavy porter bars 
are done away with. This furnace will take in a block 4ft. 
square and 12ft. long, and can be worked either by coal or wood 
fuel, In this department is also placed the apparatus for dipping 
the guns in oil and the subsequent annealing, as well as the 
pumping machinery supplying the forge, tire mill, and new 
turnery with water. Under the fifteen-ton hammer we saw some 
Yin. shell being forged out of ingots 17in. diameter and about 
two tons weight. Eight shots are made out of each ingot, and 
finished in swages to very nearly the proper size. 

In the tire manufacture the ingots, which are cast separately 
for each tire, have a disc about Qin. diameter and lin. thick 
punched out of their centres, after which they are forged on the 
beak of an anvil to the size and form required for rolling. The 
tire mill, which we next visited, is provided with a five-ton steam 
hammer and four reheating furnaces, with vertical steam 
boilers ranged round it for preparing the ingots for the rolls ; a 
horizontal tire mill with two heads, hydraulic adjustment ; and 
70-horse power inverted cylinder direct-acting engine, and a 
reheating furnace. The was at work on wagon wheel tires, 
of which it can turn out forty to fifty per day with one furnace, 
and about 100 per day with two furnaces ; the work was of 
excellent quality, and the whole arrangement of cranes, &c., very 
complete. Here we noticed the operations were under the direc. 
tion of an English foreman, probably sent out by the makers of 
the machinery; but all the operatives here, as well as in the 
forge, and the foremen in the jatter, were Russians, under the 
immediate orders of M. Chernoff. 

We were next neon g se by handsome brick building form- 
ing the new turnery in for the manufacture of hooped 
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back to the driving drum. Light hand rods within reach of the 
attendants on the thirty-ton cranes run close under the ceiling of 
theshop, and being connected with the belt levers enable therope 
to be stopped from any part of the turnery when the cranes do 
not happen to be required, by which means the rope will be 
saved unnecessary wear in running light. 

The whole of the machinery is driven by a pair of vertical 
direct-acting condensing expansive engines of 50-horse power 
placed in an engine-house at one eud of the turnery, steam 
being supplied from an adjoining bciler-house containing five two- 
flue Cornish multitubular boilers of 45-horse power each. Two 
only of these are intended for the steam engine, the remainder 
for other purposes. The riggers driving the tovls are all cast in 
halves, and clamped on to the shafting without keys ; andin the 
whole arrangement of shafting, riggers, columns, cranes, and 
driving power, we easily recognised the system first introduced 
by Messrs. Eastons, Amos, and Anderson at their Erith Works, 
and since adopted by our own Government at Portsmouth and 
Chatham. We hope at some future date to be able to give a 
more detailed account of the travelling cranes, which we think 
deserving of more exteaded notjce than it is possible to afford 
them in this general account of the works. 

The tools are ranged along the side walls, and two or more 
deep on each side of the central range of columns, and comprise 
the shell turning and boring tackle, and the tools necessary for 
the manufacture of the hoops of large guns. The machinery 


for the manufacture of shell is very ingenious. First 
came the centering by means of conical cutters, mak- 
ing a male centre at the pvint; then a slot drill, 


making an oblong driving female centre at the base; then 
lathes which gave the correct shape to the outside by means of a 
template slide rest; then the vertical boring machines, taking out 
the first straight hole of the powder chamber; then a lathe with a 
capstau-headed template slide restand series of hook tools, by means 
of which the chamfer is gradually enlarged to the desired size. 
Complicated as these operations appear to be, we made out that 
the labour upon a Qin. shell did not cost more than 24s., the 
work being let to a skilled workman with several boys of about 
fourteen years of age under him. Uur obliging conductor could 
not resist showing us the sample shell that had been sent over 
from England, with tie machinery for making it, and which, 
when sawn down its middle, showed flaws gaping jin. wide and 
Gin. long in the steel, defects, we were assured, which never occur 
in the Abouchoff manufacture, and which we certainly could not 
see a trace of in any of the pieces of steel in process of conver- 
sion. From the new turnery we were conducted to a clean and 
comfortable warehouse, in which the guns are examined and 
accurately measured by Government officers before being re- 
ceived from the makers. A twenty-five-ton crane commands 
the floor, and lifts the gun on toa suitable stand, on which it 
is laid on rollers, and caused to turn at pleasure by means of 
tangent gear, while the usual delicate gauges ape applied to 
every part, the actual measurements being carefully noted for 
future reference. In the same warehouse is the pit for shrink- 
ing on the hoops. The gun is placed vertically on its breech 
end in a stand at the bottom of the pit, a water-pipe is connected 
to this, and a similar pipe attached to the muzzle after the hoop 
has been put on, so as to establish a complete current of water 
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to keep the tube of the gun cool. The hoops are heated to the 
desired temperature in a lead bath, whence, by a conveniently 
arranged crane, they are lifted out and slipped on to their places, 
the gun being returned to the turnery as often as it is necessary 
to turn up the edges or surfaces to receive fresh hoops. In this 
room are also the pots for coating shell with lead. The steel 
is turned quite smooth, tinned, and then coated in the usual 
manner. 

The old turnery is nearly as large as the new one, and has a 
large collection of heavy lathes, boring and rifling machiues. It 
is commanded by a twenty-ton and a six-ton travelling crane, 
and his fitters’ benches ranged along the walls. It is driven by 
a high-pressure engine placed in a room at one end, but the 
shafting runs so slowly that its diameter and the size of the 
riggers gives the shop a heavy and clumsy appearance. The 
large boring lathe here was in charge of an English workman, 
all the rest of the hands and the foremen were Russians. 

The shop for the manufacture of the “ Mansell’ wood 
carriage wheels was next visited. This department had only 
recently been got to work, and presented a very complete ar- 
rangement of all the special tools necessary for the business. 
The timber used was for the most part the odd lengths and 
sizes of teak from the navy yard; the tires and axles were of 
course of cast steel. The plant is sufficient for turning out four 
pairs of wheels and axles complete in twenty-four hours. We 
were informed, however, that it was found impossible to bring 
the Abouchoff cast steel into competition with Bessemer metal, 
so much used in Western Europe ; the company therefore were 
in course of erecting the buildings and machinery necessary for 
the manufacture of Bessemer steel; indeed we noticed many 
pieces of the apparatus lying about the works, so that before 
very long the cheaper and inferior quality of steel would be 
manufactured here also. The last, but by no means the least, 
interesting department visited was the testing house. The manu- 
facture of cast steel guns and other articles requiring absolute 
certainty in the quality of metal is carried on in a very syste- 
matic fashion, for not only is the steel sorted in the manner 
already mentioned in the description of the puddling forse, and | 
tested chemically, {but samples are cut wherever practicable 
during the process of finishing and submitted to tests 
by direct tension. Thus the guns are bored out by 
hollow cutters taking out cores of 8in. diameter in a 
6in. gun; these cores are cut into lengths and tested. The 
hoops are forged deeper than necessary, rings are cut off in the 
turning lathes, and samples taken out along the lines of the 
chords at right angles to each other and tested ; the breech piece 
is in a similar way cut out by a hollow bit and the core tested, 
while crank shafts have holes drilled up their axes expressly to 
ascertain the soundness and permit of the material being tried. 
The proof house is a large and comfortably-arranged room, in 
which is fixed one of Kirkaldy’s testing machines. It is under 
the charge of a special officer, whose duty it is to test the 





samples sent in and record the results. Each piece of steel, as 


we have already indicated, has to stand a minimum load within 
the elastic limits, and yield a certain minimum rate of extension, 
or else the piece from which the sample is taken is rejected. The 
limit of elasticity is arrived at by plotting the extensions 
equal increments of load on ruled paper, as stantial te outiont 
article; these are nearly equal within the elastic limits, 
but as soon as these are passed the extensions become much 
greater, so that the form of the curve readily tells where 
the limit exists. We have already in the tables in our first 
article, given examples of what the Abouchoff steel is 
capable of carrying; we examined dozens of proof-sheets, and 
found throughout the same excellence; while out of the large 
collection of specimens, duly numbered and registered, we picked 
out at random two, the particulars of which are given in the 
annexed table, and which the officer in charge was kind enough 
to allow us to transcribe. We were accompanied in our progress 
through the works by the chief engineer, M. Geereieff, a pupil of 
the Polytechnic School, and a gentleman who has shown his 
ability as a mechanic by the way in which he has arranged and 
fixed the large quantity of foreign machinery under his charge ; 
for we ascertained that in very few cases did the foreign tool 
makers send out men to put their machinery together—the com- 
pany, to save the heavy expense of bringing over foreign work- 
men, imposed on M, Geereiefft the difficult task of fixing and 
starting machinery of which, for the most part, he had had no 
— knowledge. We found him singularly enlightened in 

is views, and perfectly ready to answer our questions relating 
to the most minute details of the vast amount of tools we had 
seen. A glance at the block plan of the works will show that 
there has not been much system in the arrangement of the 
shops; it must be remembered, however, that when the works 
were first projected the promoters had very little idea of what 
they would ultimately come tv, and they therefore, prudently, 
we think, selectel a very large plot of ground, and 
placed their buildings wide enough apart to allow of any 
alterations or additions that might prove necessary, connecting 
them, however, by substantial lines of railway. In conclusion, 
we must again make our acknowledgments to Captain Kolokolzoff 
and his staff for their readiness to give any information we asked 
for, and express our warmest good wishes for the success of the 
Abouchoff cast steel works. 

Key to the Block Plan.—A, brick building, containing three 
boilers, 30-H.P. engine, repairing shops, wheel factory, crucible 
factory, pattern shop, and drawing office; B, puddling forge ; 
C, brick building, containing refinery for pig iron and fire 
brigade ; D, foundry; D:, shears with steam winch for breaking 
scrap iron ; E, steel foundry ; F, forge; G, old turnery ; G1, new 
turnery ; H, shop for shrinking on gun hoops; K, new boiler 
house ; L, tire mill ; M, Mi, Mu, firewood drying stoves ; N, pro- 
ducers, Siemens furnace; O, smithy; P, P:, jetty ; 1, 2—20, ware- 
houses for coal, coke, iron, and various stores ; Q, brickmaking ; 
R, gasworks, fourteen retorts; S, brick building, containing 
offices, officers’ quarters, and stores. 





Maximum | 
Original dimensions. , haps wee Particulars connected with the description Elongations. 


in atmosphere. 


of the specimens 








4 a Difference. a 
«12/82. ¢ 128] 618, Is 5 4 
os ail . So so 
28} 8§ |S23| & £4 = | 83 igs al ¢ | 828 q § 
be | #2 (tes| = 26 g se (8328) § | see] $s 
gf | 22 |s5| 3 | se] 2 | gf SEs] 5 | REZ) = | 8 
‘i a <3 & . S igo 2] & eS 

2 és ~ on & 

Experiment No, 241, in. in. in. in. 


Made January 10th, 1870, on sample cut 
out of hoop No. 5, ingot No, 67, tem- : 
pered in oil, 6in. gun.. 4... es oe | O'4b | 1125 | 0°9940 | 5564 
EXPERIMENT No. 280. 
Made February 9th, 1870, on sample cut 
out of hoop No. 44, ingot No. 34, tem- 
pered in oil, din. gun.. .. «2 «. «. | 9°515 | 1°13 1°0029 | £497 














*17| 5613-99 | 0°90 | 0°6862 | 0°3578 | 35°99 | 8745°94| 2°210 | 23°485 

















06 | 5613°99 | 0°915 | 0°6575 | 0°3454 | 34°44 | 8360°55| 1°930 | 20°28 














NOTES FROM PARIS. 
(From our own Correspondent.) 


THE panic caused by the announcement that the Prince Royal of 
Prussia was on his way to Paris, and certainly increased by the 
very alarming manner in which it was spoken of by the Minister 
of the Interior in the Corps Legislatif, has subsided in a great 
degree, The preparations made for the defence of the capital 
have given confidence to all but the most timid of the population. 
The necessary works have been executed with great vigour, the 
roads into Paris are now all protected, some of the smaller gates 
have been closed entirely, with strong masonry pierced with 
meurtriéres, small embrasures, or loop-holes, for riflemen 
to fire through. At others, small protected openings have 
been left for ingress and egress, while the guincigdl gates 
are provided with bridges over the fosse, and the entrance way 
narrowed and strengthened by defensive masonry. In addition 
to all this those main gates are protected by earthworks outside, 
one beyond the other, and the whole line of fortifications, new and 
old, as well as the forts, are bristling with cannon and swarming 
with men, amongst whom are a large number of marine artillery- 
men and infantry, whose presence is one of the best guarantees 
that the city could have received. There is no want apparently 


The report that the Bois de Boulogne was to be destroyed 
caused a considerable sensation, but the alarm was a false one ; it 
is commanded by Mont Valerieu, the strongest of the forts 
around Paris, and for which I have had recently a very great re- 
spect, for it towers up over our quarter, as if looking at its un- 
armed neighbour Montmartre, over the way, rather a long way, 
and as to sweep off any enemy that should dare to establish 
itself on the famous historic mount, or to force his way by the 
Porte d’ Asniéres, which might, as its name perhaps denotes, be- 
come the pons assinorum of an invader. Skirting the Bois, also, 
is the Seine, the banks of which, as well as the islands, are or wi 
bristling with guns, while a flotilla of small iron gunboats will guard 
the stream ; all that seems to be intended is to clear away the 
trees and underwood in the immediate vicinity of the fortifications. 
Supposing matters to come to the worst, the plantations could be 
cut down in a few days or burnt in a few hours; one individual 
with a ferociously ingenious mind, suggests that the Bois had 
better be = intact, as, should the Prussians occupy it, a few 
tons of petroleum might be pumped over the trees, which would 
then make a glorious bonfire to grill Messieurs les Enémis / 

The watergates of the city are also being prea by movable 
dams and pontoons, leaving just room enough for the exit and en- 
trance of barges. The method adopted is an excellent one. The 





either of men orarms now. I may mention, as an inst. of the 
«devotion and patriotism that events have elicited, that M. Gambetta 
of the stentorian voice, the republican advocate and deputy, has in 
conjunction with a colleague, whose name has escaped me. 
solicited and obtained permission to man the fort of Bicétre, an 
has already enrolled several thousand volunteers under his banner, 
The zone lying immediately around the fortifications is being 
cleared of its inhabitants, who had only forty-eight hours’ notice 
of removal. Their goods and furniture have been coming into 
Paris in continued streams at all the main gates; fifty carts and 
wes at least came in yesterday by the Porte d’Asniéres alone, 
and the houses which they inhabited, and every building within 
that zone, including many hundreds of manufacturing establish- 
mon all kinds and extent will, if necessary, be razed to the 
ground, 

These preparations, as I have already said, give confidence to 
the population of Paris, and the feeling now is that the city is 
armed against everything but great siege guns, and that nothing 
but a succession of unlooked-for disasters on the part of the 
French armies, neither the Crown Prince nor any other hostile 
leader will appear with such weapons before the walls of Paris. 
It is said that some portions of the country on the road are laid 
under water, and if this be not true sg it soon might be. The 
Marne is only retained within its bed by immense embankments. 
and every two or three years bursts through them and carries al. 
before it. Ihave witnessed the havoc done by it ; seen the water 
out for miles and miles rising half-way at the doors of houses and 
factories, and carrying on its muddy and turbulent waves the whole of 
the hay and other stocks of unhoused produce, The whole of the 
valleysofthe Marne and Seine areliable tosuch visitations like that 
of the Soire. Add to these facts that the high road to the capital is 
crossed by more than a hundred bri and that preparations are 
made for sending them flying into the air by means of sparks from 


f consists of pontoons composed of iron plate, and pierced 
with loopholes for riflemen. These pontoon dams are moored 
safely to anchors in the bed of the river ; similar defences are 
being placed under the arches of the bridges. 

Guns and other materiél of war continue to arrive in a constant 
stream, and the street and sewer men are employed during a cer- 
tain number of hours in the day in conveying them to Vincennes and 
other places with the aid of the horses otherwise used for watering and 
rolling the streets and boulevards, The Plateau de Gravelle is a 
scene of extraordinary activity. On the south side are 23,000 of the 
Garde Mobile going through their exercises in battalions, while on 
the northern are batteries of artillery, wagon trains, and cavalry, 
also going through their evolutions ; the crowd of men, horses, and 
guns is enormous, and the whole of the ground around the plateau 
to the glacis of the fort is covered with tents. At St. Maur also 
there is an immense encampment of the Mobile being drilled and 
sent to join the army as rapidly as possible. 

It is said that a new and formidable engine of destruction is now 
being constructed at MM. Cail and Co,’s works in Paris for 
the special protection of the city; it is described as a kind of 
colossal locomotive mitrailleuse, to run on rails, and capable of 
sending forth a perfect storm of iron. It is not stated whether 
steam is used as the projectile as well as the moving power. 

A few trophies are beginning to be shown in Paris, and some 
of the arms and accoutrements of the Prussian or other German 
regiments are regarded as peculiarly well designed and effective ; 
amongst these is a helmet formed of leather plated with thin 
sheet steel, considerably lighter than those of the French cuiras- 
siers, and which, from the number of marks upon it, has evident! 
been in the midst of fierce fire without being materially rr sae 
A cavalry sword also has excited much wees it is more than 
43in. long, the length of the blade being 3/4in., and its greatest 
width nearly l4in.; it is remarked here that it would require 





electric batteries, and you will understand what chance there is of 
the Germans laying actual siege to Paris, 


some muscle to make good use of such a weapon, but I think any 
of our Household Cavalry would not find it beyond their powers. 





Those who have ever seen an army in the field, or have been in 
a beleaguered to h 


ae nS Saat, on Co caiae d for in 
provisioning a capital containing nearly 2,000,000 of inhabitants. 
A large number of civil engineers and others have been called in 
to the aid of the military, and the work has been pushed forward 
with great energy. 

The Government issued a second notice to agriculturists and 
proprietors of the departments around Paris, stating that in addi- 
tion to the storehouses belonging to the directors of  enige depots, 
who have been authorised to receive such wheat, flour, and dry 
vegetables as may be sent into Paris, the municipal authorities 
have made the followi: mts :—In the 5th Arrondisse- 
ment a part of the barracks of the Rue Mouffetard, with an area 
of 500 square metres, is appropriated to horsesand cattle ; in the 
llth Arrondissement a s of ground measuring 10,000 square 
metres, and surrounded by walls, is devoted to stacks of cereals 
and ~ - ; in the 12th Arrondissement a property partly built 
upon partly open, of 7000 square metres, is devoted to cattle 
and fo ; in the 15th Arrondissement, enclosed ground, to the 
extent of 34,000 metres, for corn and forage, and another piece of 
enclosed ground of 7360 metres for the same purpose. In the 16th 
Arrondissement the long series of arches which form the viaduct 
that carries the railway along the centre of the fine bridge that 
spans the Seine, and connects the latter with the town of Auteuil, 
have been boarded in, and form an immense storehouse, and exten- 
sive waste lands around have been enclosed and appropriated to 
the same Purpose 3 lastly, in the 19th Arrondissement, the old 
market of La Chapelle, with a superfices of 10,000 metres and a 
warehouse of 750, are open for cattle and forage. 

Large quantities of wheat are arriving at Marseilles and Havre 
from the United States and other countries, and are being brought 
to the capital as rapidly as possible. As to cattle and sheep, the 
roads around Paris have been encumbered with them for days; 
many thousands are now in the Bois de Boulogne and 
Vincennes; the new cattle market at La Villette is full of them, 
and all the places mentioned before are filling rapidly; a few days 
more and there will be little live meat for the Prunions to pick 
up around Paris. The railway stations are filled with corn, hay, 
straw, potatoes, and all kinds of food and provender, which hun- 
dreds of carts and wagons are carrying away to the storehouses, 
Long ladder carts, laden with from a dozen to twenty pieces of 
wine each, are to be seen in every street ; the quay at Bercy, the 
entrepét, and other bonded establishments are almost choked with 
wine and spirits. 

There are 1250 bakers in Paris, and everyone has stored as much 
flour as he could possibly find room for. It is said that the 
grenier d'abondance contains 300,000 quintals of flour, and the tem- 
porary storehouses at leastas muchagain. Whatever may happen, 
therefore, we can scarcely be starved out in six months. 

The sixth, seventh, and eighth ambulance companies have left 
Paris, the last under the charge of Dr. Tardieu, and a company of 
the Netherlands society, under Dr. Van Oer Horst. The Tuileries 
and all the other palaces are entirely or partially given up to the 
wounded, and offers have been made of many grand mansions and 
private houses of all classes, in addition to which an immense 
number of private persons have offered to receive one or more men, 
or offer places for beds. The press have raised a subscription, and 
fitted out an ambulance party at a cost of more than twelve 
thousand pounds ; but this money has been returned to the com- 
mittee, who are now busy establishing four ambulances for Paris 
itself ; one of these is to be placed in the buildings of the Con- 
servatoire des Arts et Metiers, where a —- more than 150ft. 
long by 40ft. wide, two other large, and several smaller rooms, 
with a garden of about 6000 metres in extent. Madame Heine 
has also placed at the disposal of the committee a large house 
that has been used as a school with garden. 

The following are amongst Oy eg which are likely to be 
carried into effect :—The establishment at Montmartre of an old- 
fashioned semaphore telegraph, so arranged that it can be 
brought to face any of the forts around the one, 
and provided with electrical apparatus by which it wi 
be enabled to work during the night ; a captive balloon, or 
balloons, from which the position of the enemy may be observed, 
with wires communicating with the ground below ; electric lights 
which shall enable a watch to be kept on the enemy’s movements 
at night, and a cannonade to be di against them when neces- 
sary ; a close watch to be kept at the entrances of the sewers, and 
arrangements for stifling any daring invaders who may make an 
attempt on the city in that direction. 





AMERICAN SHIPPING.—One result of the war must be to block 
up all foreign vessels except those carrying neutral flags, and out- 
side of the English mercantile marine these are very few indeed, 
ships sailing from French and most of the Baltic Ports being out 
of the trade forthe time. The enterprising go-ahead Americans 
are in a sad state, and the men who would have turned a penny 
cleverly as ocean carriers during the present crisis are terribly 
vexed that American legislation should have so yer ese 
stranded them. They have not merchant vessels equal to the tas 
of carrying on their own trade. During the American war their 
ships were transferred to foreign flags, and have never been re- 
transferred, The shipbuilding trade of America is for the present 
at a standstill, those concerned in it complaining that they are 
unable to compete with England and Scotland, because of the 
heavy import duties on shipbuilding materials. The iron interests 
of Pennsylvania, it would seem, have tobe protected. There 
is not now, we believe, a si American ocean steamer on the 
seas, but there are above a hundred foreign ucean st , many 
of them above 3000, many of them above 2000, and many more 
over 1000 tons, which conduct the passenger and other traffic of 
the United States with other countries. eir total tonnage is 
254,259, whereas there are of American steamers none. The 
number of vessels in the foreign trade entered and cleared at New 
York in 1869 was 7734 American vessels entered, and 7640 cl 
Foreign vessels entered 15,320, and 15,222 cleared. From 1849 to 
1858 there were 3623 ships built in American yards, and from 
1859 to 1868 only 1382. e American —_ as a whole may 
admire and advocate protection to native industry, but the shipping 
interest is exasperated on account of their inability to go in for a 
share—the biggest—of the world’s ocean carrying trade at the 
present juncture. They are hammering at the doors of Congress 
and clamouring for a repeal of the import duties upon the mate- 
rials used in building iron ships. eir demand is reasonable 
enough, but to be consistent they should join with their demand 
another that the customs’ duties should be repealed or greatly 
abated, that make the working man and other men pay nearly 
double what they should need to do for their clothing and various 
necessaries of life. The shipbuilding trade of the States is, it 
would appear, in miserably low condition. Boston has twenty- 
five or yards, but not a single keel down, and the New 
York papers are mourning their “last chance fora mercantile 
marine” as being lost. It is strange that this great 
people, with universal suffrage and all the most improved political 
** notions” and tus in operation, should have permitted or 
so long suffered 
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2296. Wituiam Fiera, Rose Villa, se oan Midlothian, 


Pr 
Bondy, Paris, ‘‘ I in conheneliing: ta 
connected tharow!ih.” mind duu 1870. — 


4 initting machines.” lane ie 


Eiccy Abal, Lowell, Misenbusetta, UA. catrd dugene tore 





Patents on which the Stamp Duty of £50 has been Paid. 


=, Hewry Tighten 2 900k duos Eetenoens, Bow, Middlesex, ‘‘ Cigar 
a) nom ALLIBoN and Epwarpv Wi1son, Worcester, “ Gearing for 

>> ships.” —24th August, 1867. 

2513. Hissar Carter and Grorce Hewry Epwarps, eng 
Stepney, London, “‘ Breech- fire-arms.”—5th September, 1867. 

2436. ye SonstTapt, Isle of Man, ‘“‘ Sea-weed.”—26th 
August, I 

2439. Wri ay = Pentonville-road, hy “ Stitching or ornament- 
ing and uniting fabrics.”—27th August, 1867. 

2473. we Dixon, —; he “Submerged propeller for navigable 
vessels.” —30th August, 1 

2468. ArrsuR McNutr Weir and Marsnatt Axvuor Wer, Elm Lodge, 
Newton-road, Bayswater, London, “Signalling and indicating appa- 
ratus.”—29th "August, 1807. 


Patents on which the Stamp Duty of £100 has been Paia. 


2151. ALFRED Vincent Newton, Chancery-lane, London, “Sewing 
machinery.”—3lst August, 1863. 

2113. Davip Buiake, Manchester, “Shaping and punching metallic 
articles.”—26th Augusi, 1863. 

2138. Davip Speirs, ALEXANDER Boyp, and James Kirxwoop, Paisley, 
Renfrewshire, N.B., * Looms for weaving.” —29th August, 1863. 








Notices of Intention to Proceed with Patents. 


824. Jane Weepox, King-street, Soho, London, “ Knife-cleaning ma- 
ch "—19th March, 1870. 

1118. ANDREW Lixmere Dowie, Glasgow, ‘Copper, zinc, tin, &c.”—16th 
April, 1 

_ Bina Hi Hiovze, Bradford, ‘‘ Manipulating gold leaf for ornamenting 

etteri: 
ae MeLcion NoLpDEN, Frankfort-on- the-Main, Prussia, ‘‘Curing or 
and grainy stuffs, &c.” 

ne 4m WDEN and Revupen Catvert Stepwexson, Bradford, 
** Bo , drilling, and turning wood or metal.”—19th April, 1870. 

1153. Ropert SINCLAIR, Glasgow, “Locomotive steam boilers.”—A com- 
munication from William Blane Mack. ei 
1159. Georce WittiaM Lev, St. John’s-road, Croydon, Surrey, “ Imitating 

carving in wood, ivory, &c.”—20th April, 1870. 
1160. Romain Francois Bicot, Paris, ‘A bung and self-acting vent 


peg. 

1161. Witt1am ARUNDELL Oatey, Wadebridge, ‘‘ Reaping and mowing 
machines.” 

1162. James Micron, Glasgow, ‘‘ Yarn holders.” 

1166, James Toomas SHePPaRD, Northampton, “‘ Cutting leather.” 

1167. Tuomas Beit, Walker Ironworks, Northumberland, “Treating 
calcined pyrites.”—2lst April, 1870. 

1169. Joun Gray, Uddingston, “‘ Ploughs.”—22nd April, 1870. 

1182. ae Bernparvt, Radcliffe, ‘Spinning and doubling fibrous 

mate: 

1188. Moses Bayuiss, Cannon-street, London, “‘Spikes.”--23rd April, 

1870. 


1194. Epwarp LAWLEY Parker, Birmingham, ‘‘ Buckles or fastenings for 
braces, belts, &c. 
1198. LEONARD Wray, Ramsgate, ‘“ Crushing ores, &c.”—25th April, 


1870. 

1234. Hesry Epwarp CURTIS, ‘<~ -'omee near Corwen, “ Cutting 
slate, marble, &c.”—29th April, 187 

1240. VicroR BaBLow, Rue du Roi = Sicile, Paris, *‘ Regulating gas.”— 
30th April, 1870. 

1261. Perer JoeL Livsey, Manchester, Whey mony — spools used for 
holding thread, &c.”"—A communication from Ira ock.—Srd May, 


1870, 

1395. Henry Avoustus BIERTUMPFEL, Albany-street, London, and 
Wittiam James Lovepay, Kennington-road, Surrey, ‘‘ Shaping wood, 
&c.”—15th May, 1870. 

1413. Martin Benson, South ‘buildi London, “‘ Pumping or 
blowing engines. Pond ee from James Riley Maxwell and 
Ezra Cope.—17th May, 1870. 

1456. ALEXANDER MELVILLE CLARK, | Chancery-lane, London, ‘‘ Gases for 
lighting and heating wee »_A communication from Xavier 

ussard.—19th May, 1 

1485. Martin Benson, South ton-buildi London, “Supplying 
lamps or lanterns with atmospheric air for supporting their i —_ 
nating flames.”—A communication from John Henry Irwin. —23r 
May, 1870. 

1500. Wiutiam Epwarp Newton, Chan -lane, London, ‘‘ Earth closets 
water-closets, and privies. ”_A communication from’ Charles Austin 
Wakefield. 

1506. Witt1am Rosert Lake, South ton-buildi London, “‘ Support- 
ing the rollers of spinning frames. ”_A communication from “ere 
Augustin Steverlynck-Delecroix, Edmond Steverlynck, and Léon 
Steverlynck. art May, 1870. 

1526. Jonn BuLioven, Accrington, “‘ Tape-dressing or sizing machines.” 

1531. Jonn Eastwoop, sen., Bradford, and Hexry Watton WH'TeseaD, 

Leeds, “ Combing "wool, cotton, flax, &c.”—26th May, 1570. 

1566 ALEXANDER MELVILLE Ciark, Chancery- -lane, London, ‘‘Corrugati 
and moulding shect metal.”—A ‘communicatiun from Asa Johnson an 
William Thornton Still.—28th May, 1870. 

1600. Jonn PriestmaN and Tuomas Priestman, Preston Brook, “‘ Dress- 
ing or fininshing leather. "—2nd June, 1870. 

1647. JoserH SrTorer, iddl “ Fountains.”—7th 
June, 1870. 

1726. Witu1am Epwarp Newton, ,Chancery-lane, London, ‘‘Paint brushes.” 
16th June, 1870. 

1821. Wittiam Epwarp Newton, Chancery-lane, London, ‘Glucose 
syrup and sugar.”—A communication from’ Jean J acqucs Grosheinz. — 
27th June, 1870. 

1858. CHARLES Tornam, Coleman-street, St. Luke’s, London, “‘ Washing 
and peeling potatoes.” —30th June, 1870. 

1874. BERT McHarpy, Edinburgh, “Harnessing horses to carriages, 
&c.”—2nd July, 1870. 

2042. Witu1am Haccetr, West Camel, “ Ventilating houses and buildings, 
&c.”—29th July, 1870. 

2190. Gustave DemaiLty, Argenteuil, France, ‘‘Manufacturing paper.”— 
6th August, 1870. 

2212. Jony Hewry JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Extracting 
juice from sugar-cane.”—A communication from Jean Francois Cail — 
9th August, 1870. 

2234. Jonn Storey Davies and Water Epwarbd Yates, Manchester, 
“ Looms for weaving.”—I1th August, 1870. 

2286. Witiiam Ropert Lake, buildi London, “‘ Metallic 
cartridges for fire-arms. "A communication from Francis Draper.— 
18th August, 1870. 

2294. Witt1am Rosert Lake, South iton-buildi London, “ Effecting 
the lubrication of and pot of dust from axle journals, &c.”"- -A 
communication from Ernest Von Jeinsen and James Monroe McDonald. 
—19th August, 1870. 

2296. Wi.uiam Firtu, Rose Villa, Viewforth, “Traction wheels for 
carriages, &c. "20th August, 1870. 
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List of Specifications published during the Week ending 

27th August, 1870. 
8705, Sa. 10d.; erst, ls. 2d.; 3741, 8d.; 3759, 1s. 4d.; 3766, 
ines Srer, a Ive. 6, 81.; 10, is. 8d.; 29, 8d; 25, 8d; 34, Is. 6d; 39, 
28 +} 47, 5 ; 3 +5 
6d.; 139, 6d.; 143, 4d.; 148, 44.; 150, 4d; 155, 4d.; 162, 4d.; 163, 4d ; 164, 
4d.; 164, 4d.; 167, 4d.: 168, 4d.; 172, 4d; 175, 4d; 174, 4.; 176, 44.; 177, 
4d; 179, 4.; 180, 44.; 185, 41.; 190. 64.; 192, 4d.; 200, 4d.; 201, 44.; 202, 
4c.; 2 8, 4d.3 205, 4d.; 200, 4d.; 208, 4d; 214, 4d.; 216, 4d.; 217, 4d; 234, 
4d; 376, 4d. 
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Holl to Mr. Bennet Woodcroft, Majesty's Patent-office, Sou 
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ABSTRACTS OF BP, SEBCLPICA TIONS. fo 
"ipe Broan, atthe eer of her Mapeiy' Gommiaionrs of Pant 4 
Class 1.—PRIME RIME MOVERS. 
ai Fized Steam and other i Horse, Wind, and 

eae i Mills, Gearing, Boilers, Fitti dc, 
387. J. M. tesa Atkins, Shefield, “ Fireplaces.”—Dated 9th 
The inventors use the front part of the boiler tube or tubes for the fire- 


but in lieu of the bars introduce the bottom 
of a dg ny py toy a mataltuboce outes, lorated 
at the top and sides as may be required. Bhis tube may be of a 





circular, elli one. or any other suitable shape in section according to the 
size or form of of fireplace, and may be either in one or more pieces. 
406. A. + Baeem, Woolwich, ‘‘ Moving heavy objects.”—Dated 11th Febru- 
ary, L 
whic te oad a mapped ad whch sleigh, or slide 
which the load is supported, and which ee on its under- 
ide with two or more grvoved longitud bowen, selling upon metal 
or shot, either solid or hollow, nGhested in gutters or grooved 
tramways, termed “ Ferbruns,” let into skidding or otherwise, placed 
upon ” ground in positions nding with such longitudinal 
bearers, so that in moving the sleigh along upon the spheres or slot, 
these roll freely in the gutters ur grooved tramways, or Ferbruns, be- 
tween these and the grooved bearers. 
411. J. Smart, Stratford, ** Slide valves.”—Dated 11th February, 1870. 

The slide valve is made hollow, the steam passing from one side of the 
valve the same, and then through the ports on the cylinder face, 
which stand the ordinary way. The steam admission side of the valve 
works steam-tight against a correspunding face, and has two parts corre- 
sponding with, and communicating each with its port at the cylinder 
face. The opposite side of the valve also works steam-tight against a face, 
and has one or more portlike openings—but without corresponding ports 
in the face it works against communicating with the steam inside the 
slide valve, the << of the openings being to relieve the pressure or 


friction against the 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

72. R. C. Curtinc and A. Mason, Boston, U.S., “‘ Compasses.”—Dated 9th 

February, 1870. 

This consists in placing three or more magnets horizontally or nearly 
so around or partially around the compass, and near thereto, and either 
above, below, or on a level with the compass, and in combination, con- 
nexion, or proximity with an equal number of other magnets, placed 

arallel with the first mentioned magnets, each of the said other magnets 

ing placed with its north pole pointing in the opposite direction to the 
north pole of the magnet with which it is placed el, and being 
placed either in contact with or parted from the magnet with which it is 
placed parallel, but preferably in the same vertical plane and in contact. 

P Not proceeded with. 

379. R. am, Newcastle-upon-Tyne, *‘ Ships’ davits.”—Dated 9th Febru 

ary, 1870. 

This consists in constructing davits and connecting ships’ boats thereto 
when hauled upon deck in the following manner, that is to say, instead 
of lashing the boat tu secure it as commonly practised, the inventor pro- 
poses to fix around the upright part of each davit two rings, placed one 
above the other on the duvit at a suitable distance asunder. these rings 
may either be fixed to the davit or be capable of moving horizontal! 
thereon ; each of these ~ bas an upright hook affixed theretw for coe 
ing the ship’s boat steady by its ends, for which purpose two eye bults 
are screwed or otherwise fixed into the stem and stern, or each end of the 
boat respectively.- Not proceeded with. 

381. F. Prixce, Plumstead, “ Signal apparatus.”"—Dated 9th February, 

1870. 


This consists in causing one of the front wheels of a locomotive en 
running on a line of railway to depress a lever, connected with whic 

large bell or gong, fixed near to each signal post or signal station on the 
line of railway, as there may be a bell or gung fixed on the locomotive 
engine or tender, which, as the wheel of the engine depresses the lever 
above mentioned, causes the bell on the engine to be struck or suunded, 
— Not proceeded with. 





Class 3.—FABRICS, 
Including Mi ~ y and Mechanical 
Preparing, ‘anufacturing, Dyei 
Fabrics, &c. ‘ ” 


ions connected with 
nting, and Dressing 





298. Dr. Ropertson, Alloa, N.B., “ Carding engines.”—Dated lst February, 
1870. 


This consists, First, of the —y constructions and arrangements of 
adjustable bearings and regulators for regulating driving chains, belts, 

straps, or bands for carding engines and other similar machinery. 

Second, in making bearings adjustable by means of double eye-bults, 
nuts, and studs, whereby can be adjusted in a nicer manner any 
bearing hy giving it a positive motion, and te perform the same iu much 
less time, and more correctly, than has been done hitherto. Third, 
in double eye-bolts as discs or flanges, with or without handles, and with 
teeth formed thereon, which gear into each other 

$90. W. Hoventon and T. Bassiy, Leeds, “‘ Dressing warps.”—Dated 10th 

February, 1870. 

This ists in a bination and ar t of the several parts re- 
quired to effect this object in such manner er that the several yarns, threads, 
or strands, are so separated from each other in their passage from the 
sizing apparatus, and maintained separate until dyed, that they are pre- 
vented from adhering together. For this pu the inventors have two 
or more sete of sizing troughs with the us immersion or conducting 
rollers arranged at different elevations, or une above another, according to 
the number of ends or threads required to form the warp. These several 
ends or threads are supplied from bobbins inthe usual manner, and passed 
through the troughs, and thence through separate holes in plates, or 
through reeds separately, and thence by other conducting rollers over a 
series of steam pipes arran over or upon the top of a chamber in which 
is one or more revolving fans.—Nol proceeded with. 

395. N. Wueever, Bridgeport, ‘‘ Producing fringe.”—Dated 10th February 
1870. 


The inventor converts into fringe the parts adjacent to the edges of 
strips of woven goods, the apparatus acting to 7 the collocation or 
assemblage of the threads produced by weavin, raw out the warp 
and weft threads in lines perpendicular, or near: y a to the line of the 
edge of the strip. This operation is commonly known as frizzling. 

401. J A. Russet and J. R. Norrowk, Salem, U.S.A., “‘ Looms.”—Dated 
10th February, 1870. 
oul consists in carrying the shuttle across the lay of the loom between the 
by means ofa shuttle below the warp, communicating motion 
to ti the shuttle from the carriage, by means of rollers arranged on the upper 
side of the carriage and the aoe side of the shuttle, the motion of the 
rollers in the shuttle carriage bein dee meg by contact of therollers with 
the under side of the race-plate ; the rollers being actuated in the shuttle 
the warp is thus rolled between the carriage and the shuttle. It also con- 
sists in actuating the shuttle-carriage by means of wheels which have a 
continuous rotary motion, communicating a reciprocating movement by 
the alternate movement of cords upon their periphery. 
402. A. Turner, Leicester, ‘‘ Carpets.”"—Dated 10th February, 1870. 

This consists in preparing the weft with size, glue, or some other anala- 
gous preparation, which will give additional strength to the thread by 
causing the fibres to adhere together, and form a stiff, strong yarn, suit- 
able to be used as weft. In carrying out this invention the inventur can 
use jute, or other cheap fibrous material, and having spun the fabrics into 
a yarn of suitable thickness be soaks the yarn, while in the skein or 
hank, in the gummy, oa or gelatinous paeparation. When it is 
removed from the gumm tion, and itis nearly dry, the yarn is 
wound on to bobbins, ani fair terwards removed on to other bobbins suit- 
able for placingin the improved carpet looms, and while being sore-wound 
it is passed through a gas flame, where all the loose fibres, which do not 
add to the stre: of the oy are singed off. It is then ready for use 
in the loom.—Not proceeded with. 


405. » DALOLISH, Glasgow, “* Looms. Bey my 11th February 1870. 

First, of impro in the construction, arrangement, 
and working of the pattern mechanism for making the necessary changes 
of the do triple, and other number of compound shuttle boxes, of 
power looms, for weaving striped, checked, and other ornamental fabrics, 
so as to reverse the pattern chain barrel and chain of pattern cards when 
—— or any main part of it, has a “‘ centre,” or will reverse in the 

ard direction, or be a repeat or eo of the said forward and 
mf whole or part of the pattern, by making the pattern chain of 
the few cards, forming the said repeat or multiple part or parts of the 
pattern cards, with ove extra card for the change or reversing action, all 
connected as a short endless pattern chain.—Not proceeded with, 
410, E. Storr, A. Oapen, and W. C. StarrornD, Ashton-nnder-Lyne, “Cotton 
clearers.”——Dated 11th February, 1870. 
This relates to machines in which cotton, linen, woollen, or other fibrous 
materials, are worked or drawn by means of ep underneath the rollers 
ly what are called 
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between them, for which purpose the inventor weights them through the 
medium of an elastic appuratus which will yield to undue pressure. 
417. 8. T. Vittain, Paris, “ Polishing yarns.”—Dated 12th February, 1870. 
This relates to a machine for polishing yarns or threads of cotton, 
or other fibrous substances, of whatever colour, and whether coarse or fine, 
and consists in the employment of rubbers or polishers in such a manner 
as to support the yarns or threads, and give them the uired friction, 
eheveby increasing the work produced by the machine with less expendi- 
ture of driving power. The yarns or threads, when polished, are delivered 
on to a frame wlth steps and a vertical drum which completes the polish- 
ing machine. 
420. J. Brown, Gildersome, “‘ Utilising flax waste.”—Dated 11th February, 
1870. 


The inventor first dries the wet waste by any suitable and ordinary dry- 
ing process when this waste is formed to be matted, entangled, and 
hard, oras it is termed in the trade ‘“‘ hard waste.” This hurd waste he 
next softens by beating, or by rolling, or by pressure using for the pur- 
pose, by preference, a machine similar to that known in the cotton trade 
as the opening or blowing machine. 

423, M. Brown, Kendal, ‘‘ Carpets,”—Dated 12th February, 1870. 

This consists in the fabrication of a double sided carpet cloth, with 
double warp threads, and shoots of coloured wool. The loom consists of 
standards and fraiaing supporting a jac ;uard apparatus, in which onl 
half the ordinary quantity of harness is used, but differently, tied up an 
going through one plane only, instead of the four planes, thus leaving merely 
one plane to lift one warp. The warps are made of cotton or wool, as 
desired ; one is a thick warp which does not lift so as to work the figure 
which does not show on the face of the fabric.—Not proceeded with. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
369. R. Epwarnps, Ashford, “ Steam cultivation."—Dated 8th February, 
1 


The inventor provides a self-propelling steam engine, suitable for 
traversing the land to be tilled, and carrying with it a double-action 
plough or other tilling instrument, which may be made to operate upon 
the land without the necessity for turning at the land’s end.—Not pro- 
ceeded with. 

374. J. Fenwick, Grantham, “ Holding reaping machine singers.” —Dated 9th 
February, 1870. 

The finger is made in the ordinary way except that the inventor makes 
a mortice on each side of the finger where the knife works. Into each of 
these mortices he inserts a piece of hardened steel to form the cutting 
edge of the finger, against which the knife works, and he makes the 
— of steel and the mortices upon each side of the finger in such a 

orm they keep themselves perfectly tight without the aid of any screw, 
bolt, nut, or any foreign substance whatever. The pieces of steel can be 
removed, sharpened, or renewed at any time without in the slightest 
devree damaging the body of the finger. In the bottom side of the slot, 
in the finger where the knife works, the inventor forms a recess or 
hollow to prevent the friction caused by the knife passing and repassing 
through the slot. 
894, J. C. Witson, Gracechurch-street, “ Shearing sheep.” —Dated 10th Febru- 

ary, 1870. 

The shearing or cutting apparatus, which is held in the hands of the 
shearer, consists of a series of cutting blades, similar to those of a mow- 
ing machine, that is to say, there are two serrated plates placed one above 
the other, the one being stationary and the other movable, the latter 
operating transversely across the other with a scissor-like action. The 
stationary plate is provided with a guard placed underneath it which pro- 
tects the animal being sheared from injury from the points of the teeth. 
The movable plate derives its motion from a small revolving or rotary 
engine affixed to the stationary plate. This small engine is worked by 
means of air or other fluid obtained either directly from a large engine 
which I call a motor engine, or from a reservoir supplied by an engine or 
where water is used from a natural head. 

416. L. 8. H. Loron, Paris, “ Sifting flour.”— Dated 11th February 1870. 
This consists of a quadrangular wooden framing enclosing a py id 
shaped hopper, the upper part of which is covered or provided witha 
fixed frame forming a sieve or riddle with transverse parallel bars, while 
the lower part is connected by the flooring with the scuttle or channel, 
by which the products first obtai are conducted into a sack or other 
receptacle below. Above the fixed riddle or framing there is another 
frame of the same shape, the bottom of which is form of a skin which is 
ierced all over with small holes, through which the products of the bolt- 
ng operation passed through the fixed riddle into the hopper. These 
products are obtained by the separation of the different elements or 
a of the substances which are fed regularly on to the sifting 

table. 
419. B. Looker, Kingston-on-Thames, “ Horticultural structures.”—Dated 
llth February, 1870. 

The inventor constructs chairs or slabs of earthenware material, the 
lower part of each thereof should have a broad part or footing so as to 
take a firm position on the ground or on a wall, and the upper part be 

d for the reception of the lower edge or edges of a plate or plates, 
sheet or sheets of glass, as hereinafter described. He also uses ridge- 
tiles or pieces, with the lower edges of each recessed for the reception of 
the upper edges of the plates or sheets of glass above mentioned, or when 
the roofing is to be a single incline, each ridge-tile or piece should be re- 
cessed as above mentioned, so that tie edge of the glass may fit into the 
one recess and the buck of the case into the other. These chairs or slabs 
are to be placed in lines to form the walls of the structure or inclosed 
space, ond upon the slabs so placed the sheets or plates of glass are to be 
oces soas to form a double inclined roof, the apex whereof is formed 
by the ridge-tiles above mentioned. 
426. O. C. Evans, Bermondsey, “‘ Digging machinery.”"—Dated 12th Febiu- 

ary, 1870. 

A series of drum or broad-faced wheels is arranged to revolve side by 
side and in parallel planes within a suitable iron or wood framework, 
over which drum wheels, and over two corresponding series of rollers 
placed at different levels, the one before and the other behind, a scries of 
endless chains carrying teeth or digging forks pass. The operation of 
these parts is such that as the implement is drawn over the ground, each 
tooth is driven into the ground gradually and in successive order, so as 
come by the weight of the a oar ater to be forced into the ground 
without breaking it in the first instance, but breaking and upheaving 
bees soil at the same time the teeth leave the ground.—Not proceeded 
wi 
427. J. Hear, Gayton, ‘‘ Clipping horses.”—Dated 14th February, 1870. 

This consists principally of two steel or other suitable metal combs, 
each being of a semicircular shape round the outside edge, and which 
have teeth or cutting blades formed in each of them. The combs are 
made at the heel in the same manner as the heel of an ordinary pair of 
clipping scissors or shears, and they work round a single rivet or stud 
(held by a thumb screw) as a centre. The combs are hollowed out or 
shaped such a manner that contact exists between them only at the heel 
and at the cutting points or blades, in which places they are both made 
perfectly flat and smooth, thereby greatly diminishing the friction and 
allowing the apparatus to be worked very easily. 











Class 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &e. 


868. A. A. Common, Regent’s Park, “‘ Regulating water supply.”—Dated 8th 
February, 1870. 

The inventor proposes to regulate the action of the lever working the 
valve or cock of a supply to a water-closet by attaching the said lever to 
the head of a hollow piston rod, working within a closed cylindrical or 
other shaped vessel fixed at the bottom. At the lower of the said 
hollow piston rod is a piston with a valve, to give Bory. to the liquid 

tained in the cyli (glycerine, mercury, or other liquid of a similar 
nature) in the aseent of the piston, which m is also pierced with 
a centre hole, to give passage to a regulated flow in its descent, this flow 
being lated by means of a solid rod working within the hollow 
rod, the lever end of the said solid piston rod being tapered, to fit into 
the central hole of the piston, while ita upper end within the head of the 
hollow piston rod is provided with a screw, by turning which it may be 
raised or lowered at pleasure, thereby passing more or less into the 
central hole of the piston, and thus regulating the flow of liquid.—Not 
proceeded with. 
898. J. and W. Tuomson, Peckham, “‘ Ventilating chimneys.”—Dated 10th 
Pebruary, 1870. 

This consists of a piece of sheet iron or zinc, about Sin. deep, made to 
fit the chimney-breast, to which is attached by the two ends and top, at 
the distance of lin., a triangular tube having one of its sides at the right 
angle perforated, forming a blower, which is connected to a tube passing 
through the cheek of the fireplace down through the floor of the room to 
au aperture in the outer wall.—Not proceeded with. 

408. J, Thompson, Bradford, * Door-handle spindle.”—Dated 11th February, 
1870. 

This. consists of two or more pieces ph ip haken oy 

longitudinally, so as to form the spindle of the requisite 








tugether 
In one of 


the pieces or parts there is a slot at one end, and a tapped hole at the 
other end. also a tapped 

end of the spindle to 
they are capable of 


The other piece or part hole at the contrary 
the slot. When the pieces or purts are put together 
moved or slided endwise, to adjust themselves 
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to the thickness of the door reason of the slot, and the handles are 
then fixed and held in position by means of a set screw through 
each handle and into the tapped the screw at the slot end nipping 
the onic be apne while the screw at other end forces them asunder, 
and the parts against the sides of the handle, 

Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, . Shells, , Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 


380. J. T. GREENFIELD, Dover, “ Side cleaning arm.”—Dated 9th February, 
870 


1870. 

This consists of a brush made of coir or bass, let into a drum of wood 
similar to that of the present sponge-head. The bristles are set helically 
around the said drvm, so that they have a lay or incline all in one direc- 
tion horizontally. It is also proposed to form the hinder part of the 
brush head smaller in diameter than the fore part thereof, and have the 
bristles longer than those that are in front, for the purpose of enabling 
the longer bristles to sweep well into the deep grooving of rifled guns. 


882, a BaLiaeD, Bombay, India, ‘ Torpedoes.”—Dated 9th February, 


The inventor proposes to apply electricity to the purpose of manceuvring 
vessels, but more especially to torpedo boats or rams from a distance, 
so that the operator may be able to bring such vessels into the proximity 
of an enemy, but not himself be injured by the explosion or concussion. 
The torpedo boats would be movable by steam, compressed air, or similar 
methods. The inventor proposes that the person guiding the vessel 
should send electric currents to it either through a telegraph submarine 
cable or suspended wires, and that these currents should, in the way 
hereafter described, magnetise the cores of el ets on board; and 
he proposes to apply the power obtained by alternately magnetising and 
demagnetising the cores of the magnets to the purpose of opening and 
shutting steam valves, and of putting machinery into and out of gearing, 
and generally of closing such work as is necessary for guiding and manc- 
vring the vessel. 


Class 7,-FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornamenis, Musical Instiu 
ments, Lamps, Manufacture of Dress, &c. 
360. J. Pinney, Bedford, ‘‘ Organs.” —Dated 8th February, 1870. 

This consists in the substitution for the ordinary valve or pullet of an 
equilibrium valve, the pressure of air on which in the wind-chest has 
little or no effect on the keys, so that the “‘touch” is lightened and 
rendered uniform throughout the whole range of keys, and is not neces- 
sarily heavier for the hag valves required for admitting the greater 
quantities of wind for the lower or base notes.—Not proceeded with. 

299. C. Vero, Atherstone, ‘‘ Manufacture of hats.”"—Dated lst February, 
1870, 


Such forcings or kemps are now only used as manure. Also when 
cutting the fur from the skins, what is known as fur dust is made; it is 
extremely short or flock-like fur, and is of little value. The object of the 
first 5 of this invention is to utilise these materials in the manufacture 
of felt hats or coverings for the head, and for this pu the inventor 
mixes them with wool, and employs such mixture in the manufacture of 
felt hats or other coverings for the head. A small proportion of the 
sorted fur might if desired be combined wlth the mixture of coarse hair 
and wool, and the appearance of the hat will in this way be in some 
degree improved, but the cost being greater the inventor does not gene- 
rally employ sorted fur in combination with the forcings, kemps, or fur 
dust. In the case of the forcings and remps the inventor mixes in suit- 
able proportions, by preference from 15 to 25 per cent., with wool, or with 
a mixture of wool and fur on a carding engine, and the sliver produced 
he manufactures into hats or coverings for the head in the ordinary way; 
and to render smooth the surface of such hats or coverings he pounces 
or shaves them, as is usual, to grind down the surface, until it is ren- 
dered even ; in this operation somewhat more labour is required than 
with hats made with sortedfur. In the case of fur dust he applies it by 
means of a sifter or dredger, or otherwise, on to the surface of a sliver 
of wool, or mixture of wool and fur, as it is being wound on to a cone or 
shape to form a body from which a hat or covering for the head is to be 
formed ; the fur dust is thus wound UP and so incorporated with the 
sliver; the bo ly is then hardencd and lied in the o mary way. The 
fur dust may be powdered on to the sliver by hand from a dredger, whilst 
the sliver is wound on the form in the way, so that the dust may 
become lapped in between the numerous convolutions of the sliver. The 
inventor in this way works in about 25 per cent. of fur dust; he does not 
apply the fur dust uniformly through the winding, but the greater part 
of it he winds near the beginning and the end of the accumulatory pro- 
cess, so that it may appear on the surface. 

400. F. T. Fercuson, Boston, U.S., ‘‘ Jug.”—Dated 10th February, 1870. 

The inventor forms the lip, spout, or beak of the jug or pitcher with a 
cover or top in such a manner that an aperture or open’ is left of suffi- 
cient size to allow the free passage of the water or other liquid at the end 
of the spout, while the cover or top prevents the escape of floating pieces 
of ice or other solid substances. The cover if desi; may be extended 
nearly over the whole of the opening of the jug or pitcher. 


407. J. L. Waippie, Detroit, U.S., *‘ Spring seats."—Dated llth February, 
1870. 


This consists in the use of single or double helical springs arranged 
upon rods at the sides and ends of the frame, or on either the sides or 
ends, in such a mauner that their bales or ends —_ upward and inward 
where they are connected together by means of straps, cords, webbing, 
wires, or their equivalents interlaced; or by wooden slats or spring-bars 
secured to the said bales by slots, grooves, hooks, or otherwise, the whole 
forming an elastic and easy seat or bed bottom of economical construc- 
oe, Smee in wear, and which affords no facilities for harbouring 

sects. 

413. J. Nascn and C. Ginmae, Berlin, “‘ Sewing machines.”— Dated 11th 
February, 1870. 

The basis of this invention is a common shuttle-sewing machine in 
which the motion of the needle is altered, while the shuttle uperates in 
the usual manner. The motion of th: needle is such that while the stuff 
is being equally moved by the feed-bar alternate motion is imparted to 
the needle, so that each time it reaches the end of the oscillating motion, 
either to the right or left, it makes one stitch, that is to say, it passes one 
through the stuff, and the second time close beside it, but each time the 
— passes through the loop formed by the needle.—Not proceeded 
with, 

418. J. H. P. Corson, Bristol, “ Billiard frame.”—Dated lth February, 


1870. 

The object of the invention is to provide an improved portable frame 
with suitable apparatus to enable the game of billiards to be played upon 
an ordinary table, and so that the said frame may be rapidly fitted thereto 
and removed therefrom. The improved frame or apparatus rests on the 
extreme otgee of the table or bed in the same relative position, and has 
tho same relative drop for the balls as an ordinary billiard table, enablin 
the various games usually played on a billiard table to be completely au 
efficiently played. - 


Class 8,-CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
sieving, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

365. pF aaa Portobello, ‘‘ Re-utilising soda lye.”—Dated 8th February, 

‘ 


After the soluble matters are extracted from the esparto-grass and 
other fibrous substances the hot lye is discharged from the boiling appa- 
ratus into a cistern or other vessel, or into another boiling apparatus, 
wherein it is preferred to heat it with the addition of lime or other similar 
substance, after which, for re-utilisation, it is genyet or discharged into 
ae A al wherein esparto-grass, tags, or other fibrous substances are to be 

ied. 
375, C. Crosstey, R. Wuirr, and T. Crosstty, Rochdale, ‘* Manufacture 
of size.”—Dated 9th February, 1870. 

The inventors dissolve the tungstate of soda in water, the strength of 
the solution depending upon the nature or quality of the yarns or fabrics 
to be sized. The solti on of tungutate of eda may be a alone, and ap- 
plied to the yarn ur fabric in the same manner as other size, or it may be 
mixed in the desired proportion with farinaceous or other size, such as is 
now employed in sizing cotton, woollen, and other yarns or fabries. The 
improvements in the application of a certaifi tia for conditionin, 
cotton and other fibrous substances consists in supplying a solution 
tungstate of soda to the cotton or other fibrous substances when in an 
unmanufactured or ufactured state. The strength of the solution of 
tungstate of soda vary according to the nature and quality of the 
fibrous substances to be operated upon. 

876. C. Barvy, Paris, “ Preparing colouring mutter.”—Dated 9th February, 
1870. 


The new colouring matters which the inventor obtains have for their 
tains tte eubehanee ty feocting. apn, d enamine, rts mat ‘ither 

ns su ce wu en. or 5 er 
with methylic aleohol or with Re meres this alcohol with diffe- 
rent substances which afford substitution products. This reacti 








hydrate of iodine 
sina, gids thonew bane. 





action succeeds very well without pressure, but in that case the vapours 
must be made to flow off. The hydrochlorate of diphenylamine, on the 
contrary, only reacts under —— upon methylic alcohol at a tempera- 
ture of from 482 deg. to 572 deg. Fah. The product is treated, as before, 
with a caustic 

415. A. Hersst, Moscow, “ Drying sugar.”—Dated 11th February, 1870. 

This consists of 4 cylinder provided with tubes, and heated by means 
of waste steam. The air asit passes through the tubes has its temperature 
taised to any required degree. The temperature is regulated by the aid 
of u thermometer arranged at the point where the air leaves the heating 
apparatus to euter the tube. The air before it enters the heating appa- 
ratus may be over a ldyer of chloride of calcium to dry it ; but 
this is not eras a , ag the sugar may be dried in twenty-four 
hours when the air is not conducted above chloride of calcium. As soon 
as the air thus warmed passes into the moulds it is divided into many 
currents and diffused through the crystals of the sugar, absorbing the 
moisture and passing away at the bottom of the loaves. 

424. A. J, AMBLER, Washinoton, U.S., “ Generating gas from petrolewm.”— 
Dated 12th February, 1870. 

The first part of the invention relates to the production of gas or vapour 
from petroleum and other oleaginous substances for heating purposes by 
means of the ordinary steam in use for general purposes introduced into 
a suitable vessel containing a certain quantity of petroleum or other oil, 
which may be perfectly cold, and leaving in the vessel a certain space or 
room for steam vapour and gas. Heated oil is not necessary by this pro- 
cess other than the heat incident to the steam admitted therein—that is 
to say, no auxiliary heating surface in the oil or about the same whatever 
is needed or required. Suitable conducting pipes, having suitable valves, 
convey the gus or vapour to a perforated tube or pipes in the fire box for 
use.—Not proceeded with. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
and H. Foxey, Salisbury, “ Photographic pictures.” —Dated 9th 





383. A. 
February, 1870. 

The inventors take a piece of even grained veneer, suitable to the 
article they desire to ornament, and plane both sides of the same with a 
toothed iron plane until it is of a uniform thickness. One side they 
leave in this rough state, so as to be ready for treatment with glue or 
other adhesive solution. The other side they scrape and rub with glass 
paper, so as to remove all the marks of the plane, leaving a perfectly 
smooth surface, which they damp with water or some other suitable 
liquid, in order to cause the grain of the wood to rise. They then allow 
the wood to gradually dry, and again they rub with very fine glass paper. 
They again repeat the damping and rubbing until the wood grain ceases 
to rise. The inventors now apply to the surface with a sponge, brush, or 
blotting pad, a solution of chloride of sodium or chloride of barium (the 
former bypreference), and gradually dry the same when it is ready to be 
sensitised with a solution of nitrate of silver. They desire this silver 
solution not only to come in contact with the surface of the wood (as is 
the case with photographs printed on wood for engraving purposes), but 
to penetrate to some extent into it. They now place the photographic 
negative on the sensitised wood, and the printing is then performed in 
precisely the same mantier as photographs on paper. 

409. J. Story, Paris, U.S., ‘‘ Submarme cables.”—Dated 11th February, 
1870. 


The central portion of the cable is a flat chain of any desired width or 
thickness, so constructed as to have on both flat sides small teeth or short 
sharp points, the said chain being covered with a web, made of the strongest 
hemp cord, the warp or shreads lengthwise of the web to be about double 
the size of those of the filling. This web is intented to give strength to 
the cable, and to be held firmly to its place by the teeth or points on the 
chain when properly folded around it.—Not proceeded with. 





Class 10.-MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
291. C. W. Fuiier, Gracechurch-street, ‘‘ Stoppering bottles.”—-Dated 1st 
February, 1870. 

The inventor proposes to form an outlet from the side of the neck of the 
bottle, as well as the ordinary outlet at the top thereof, and employs the 
aforesaid side outlet for discharging the contents of the bottle by fitting 
it with a stopper of the following construction, the stopper being self-act- 


ing as regards that part of the stopper that is inside of the bottle, for pre- 
venting the escape of liquid contained therein during and after the filling 
of the bottle therewith, the liquid being discharged therefrom. 


300. F. R. W. Hepces, Bow, ‘‘ Mortising machines.”—Dated lst February, 

1870. 

The frame of the machine at its lower part carries an adjustable table, on 
which the work is clamped, as is usual, and over the table the tool, bar, or 
slide is mounted vertically in its guide. The driving axis with belt 
pulleys upon it is mounted horizontally on the upper part of the frame 
behind the tool, bar, or slide. It has at its end a crank, which, bya 
connecting rod, gives a to-and-fro motion to one end of a curved and 
slotted lever. Tho other end of the lever is supported from the driving 
axis by a radius bar. 

302. W. Hartey, Bradford, “ Paper bags.”—Dated 2nd February, 1870. 

This consists of a block of the size and form of the bag to be produced. 
One end of the block is fixed to suitable framework, and a series of 
movable lappers, and one or more holders are so atranged and operated 
that paper when cut to proper size and pasted, can be fed or placed 
between the said lappers and the block, and wrapped around the block to 
form the bag. The lappers are moved by a series of cams or tappets fixed 
on a series of rotary shafts acting at suitable times.—Not proceeded 
with. 

310. A. W. T. Baker, Birminghai, ‘‘ Nails for cofins.”—Dated 2nd Febru- 
ary, 1870. 

The inventor dispenses with the ordinary stems or cranks, and makes 
the nail in the form of an ornamental head or shell, and fastens the head 
or shell to the article by means of a series of ro or ears at the base or 
edge of the head or shell. In making a nail having a head or shell of a 
hemispherical or other similar form he takes a circular blank of sheet 
metal, cut out at a press, the said blank being provided at its edge with 
two, three, or more V-shaped ears. By means of tools worked in a press 
the inventor raises the blank into a hollow head or shell having a 
hemispherical, conical, or other ornamental form, and turn the V-shaped 
ears aforesaid into a vertical plane, so that they shall constitute a series 
of V-sbaped or projecting points parallel to the axis of the nail, the said 
points forming 4 continuation of the hollow shell or head. 

314, J. Roeurine, Paris “ Fans.”—Dated 3rd February, 18704 ; 

The fan proper, which may be formed of any suitable shape or material, 
is held at its base by a thimble or ring which is capable of moving to and 
fro in a tube, so us to open or close the fan when desired. fach side of 
the fan is connected to a cord or other suitable connecting, each of which 
passes through a hole formed in the tube near the handle, and thence 
passes up the interior of the tube to the thimble or ring to which the fan 
is connected, thus forming, as it were, two endless chains or bands.—Not 
proceeded with. 
$15. H. Giroup, Paris, “ Gas regulators.” —Dated 8rd February, 1870. . 

As adapted for a gas regulator, for example, this apparatus consists 

tially of two com icating chambers separated by @ movable bell, 
in the crown of which is an aperture of a given size, forming the com- 
munication between the two chambers. _ pane io of ore dimen- 
sions that it will supply the volume of gas consumed at a pressure 
equal to that which balances the weight of the bell. This bell carries the 
valve which controls the inlet of gas into the regulator. The burner is 
fitted on to the top of the outer one of the two chambers, and the 
regulator is screwed on to the end of the pipe where the burner is 
usually applied. 

316. J. Davenport, Pittenweein, ‘ Riddle.”—Dated 3rd February, 1870. 

This consists of a square or other rectangular box or chamber supported 
on legs or standards, on the top of which box a riddle or sieve is placed, 
which riddle or sieve is capable of being moved in a forward and back- 
ward direction over the box by means of grooved or flanged wheels or 
rollers attached to it which run on rods or rails fixed at the top or upper 

i the box: tetoes to be el d and assorted are p in 
the riddle or siéve, which is then actuated as above set forth We Arc attend- 
ant; the earth adb t to the potatoes being thereby detached, falls 
dowti through the box ot chamber on to the ground, at the same time 
the small or unmarketable bry fall down through the meshes of the 
riddle or sieve to an inclined plane or grating inside the box or chamber, 
thence through an y sow Fee the side éf the box or chamber into a basket 
or other receptacle receive them. 

319. F. A. Pratr one 8. Corr, Hartford, U.8., “ Friction élutch.”—Dated 
3rd February, 1870. 

@ inside rim surface of the periphery is inclined, wedge-shaped, or 
bevelled. A rim wheel is fitted closely arid travels ed upon the shaft 
or upon the hub of the wheel or pulley. e the hub of this 
rim wheel may be fitted to and travel upon the hub of the ge, thus 
allowing this pulley to have a longer hub and bearing upon the shaft. 
322. M. Ga.y, Rochester, “‘ Printing presses.” —Daled 3rd February, 1870. 











The type bed or the vibratin; ten may either be used as the bed or 

laten, is to say, Pegs } acnsy 4 up on the type bed, the plate 

[used for the reception af the 4 ‘ce versa, instead of swinging 

the upon a pivot, as in other presses. The inventor sup- 

ports the same upon the curved rocker or rockers which rests upon the 
or seats, Thus ted the plate may be perfectly 

adj the rocker seat or respect to the centre of gravity 
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of the plate without the use of a coi nterweight.. The soasie for making 
the impression may be of the following 8 ; One arm 

pivoted in a horizontal position by means of a Stop dt its pivoted ex- 
tremity ; another arm is allowed to below the arm after the impres- 
sion, and as the plate moves backward the arm slides by the arm. The 
inking rollers are carried over the type by the action of a pulley and bell 
or chain. The pulley is moved, and also allowed an interval of rest by 
means of the partial gear holding the inking rollers up against the distri- 
buting cylinder during the impression, after which they are allowed to 
roll down, and are then immediately drawn up to their former position. 
325. pS © param Paris, “ Manufacture of boxes, dc.” —Dated 4th February, 

) 


This consists in closing the lid of a box and also in keeping it open by 
means of a spring power, resulting entirely from the shape given to the 
lid, and the construction of the body of the box. This result is obtained 
in the following manner, The side of the box is detached from the body 
in such a way that a pressure given in a particular directioti causes it to 
yield entirely, and the pressure being removed, the flexibility of the 
metal brings it back to its original position. This power is made to con- 
tribute to the closing of the lid.—Not proceeded with. 

331. W. WureLpon, Westminster, “‘ Kneading and mizing machines.”—5th 
February, 1870. 

The inventor forms the invention in two parts—an upper and a lower 
part. .The shaft and machinery for work it are mounted on the upper 

art of the vessel, and this part is jointed at one side to the other part by 

inges, and fixed by a bolt or screw at the other side. When it is desired 
to remove the contents or to get access to the vessel the bolt or screw is 
slacked, and the upper part of the vessel, with the knives and 
mechanism, is folded back, so as te leave the bottom part of the vessel 
open and clear for access. Otherwise, instead of connecting the two 
= of the vessel, the inventor fixes the upper part of the vessel to the 
raming of the machine, and he mounts the under part Loy a slide, 
or which it can be moved away from the upper part.—Not proceeded 
with. 
338. W. T. Saaw, Munchester, “‘ Preparing lard.”—5th February, 1870. 

This consists in the application to vats or pans used in the preparation 
of lard of revolving arms in conjunction with stationary arms, whereby 
the material is stirred or agitated, and the whole blended into a compa- 
ratively uniform mass. With another arrangement the inventor uses two 
sets of revolving arms moving in opposite directions or at different 
speeds. For the purpose of cooling the lard the inventor proposes to form 
Stationary or movable arms, hollow, and tosupply them with water or air 
which flows or is forced through them. [If it Be desired to heat the lard 
the cooling fluid may be withdrawn, and steam or hot air substituted. 
The arms may be disposed vertically or horizontally.—Not proceeded with. 
240. H. Wirrort, Copenhagen, ‘‘Gas-burners.”—Dated 5th February, 1870. 

This consists in an inside regulating valve in the shape a screw, by 
preference with a cone point and a square head. This valve is screwed 
in from below into the bottom of the upper hollow brass part of the 
burner. The more it is screwed in the more will the point or end close 
one or more holes in the side of the said upper brass plate, which is 
screwed into a corresponding brass socket, which again is screwed into 
the gas pipe, and has one or more holes at the bottom for the admission 
of the gas to the interior of the burner.—Not proceeded with. 

346. W. B. Woopsury, Fulham, “‘ Photographic surfaces.”—Dated 7th 
February, 1870. 

This consists in the combination of a gelatine relief, produced photo- 
graphically by well-known means, from a negative of a sketch, design, 
or drawing, in black and white, and the obtaining therefrom a reverse in 
any soft metal by hydraulic, screw, or other pressure, to be afterwards 
used as an engraved plate for printing from in fatty opaque inks, as in 
the present method of engraving; if necessary, an eleetrotype may after- 
wards be made from the soft metal plate.—Not proceeded with. 

347. J. Ramsnorrom, Leeds, “‘ Registering billiard games.”—Dated 7th Febru- 
ary, 1870. 

The inventor employs an ofdinaty marking board, on which are two or 
more lines of figures recorditig to ten or more. As the game proceeds, 
the marker or attendant moves 4 pointer ae to the last or 
highest figure, and then retiitns the pointer k to 0 or figure 1. Now 
the object of this invention i8, first, to score on adial or dials, then tens 
or multiples of the lines of figures by mechanism actuated by the pointer 
on being returned to its original position, and also to record by duplicate 
indicating gear the number of games played since last examination of 
the indices. The apparattis employed is constructed as follows: Imme- 
diately behind the marking , and nbar the two lines of figures re- 
ferred to, the inventor affixes to 4 stall plate attached to the pointer, 
and moving with it, through or along a slot cut in the board, a spring 
catch ; and also behind the board and near the lines of figures are two 
discs upon a shaft, and rachet wheel and worm. 


350. 8. Bremner, Farringdon-street, ‘‘ Printing machines."—Dated 7th 
February, 1870. 

The invention relates to the employment of vacuum or suction, as 
about to be described. At each side of the impression cylinder is fitted 
in suitable bearings a hollow shaft, on which a drum divided into sections 
is mounted. Several of these suctions are loose on the shaft, and receive 
the margin tapes which carry off the sheets, while the other sections, one 
or more on each shaft, are fixed to the shaft, so as to turn with it. 
Through each hollow shaft is carried a pipe, which is in communication 
with an exhausting apparatus, and between the pipe and the periphery 
of each fixed section a T-pipe or other suitable pipe is fitted, the outer 
end of the latter pipe being formed with one or more slots or apertures. 
Above the drums are mounted “dividing fingers ” and “lay marks,” or 
stops.—Not proceeded with. 


351. H. WepEeKInD, Great Tower-street, “‘ Straightening and stamping out 
copper.” —Dated 7th February, 1870. 

This consists, by preference—though a steam cylinder could also be 
used—of a hydraulic press, with the ordinary well-known construction of 
cylinder and ram. This press stands vertical, and rests on a framing 
carrying vertical columns. The colunins at their bottom cids serve as 
guides to cross pieces fixed to the top of the ram, and also t other cross 
pieces at their upper ends. These upper cross pieces are adj istable at a 
greater or less distance from the plunger by means of nuts on | he screwed 
ends of the columns, so that the stroke of the press plunger ‘ in be casily 
and rapidly adapted to any of the operations above meniivned. The 
hydraulic pressure is obtained in the usual well-known way by pumps 
driven by any prime mover. By preference, the well-know n hydraulic 
apparatus, known under the name of ‘‘accumulation,” is erec ed between 
the pumps and the press, so that the load can be varied as required. The 
valves can be arranged in such wise that they can work alone or with an 
accumulation. 


356. B. Wacker and J. F. A. Priavum, Leeds, “‘ Clutches.”— Dated 7th 
February, 1870. 

In order to hold and press together the two parts of a friction clutch 
the inventors employ tlie direct pressure of steam. They cause the steam 
to act upon a piston or equivalent instrument connected with a plunger 
or piston in a barrel c ntaining water or liquid. A pipe connects the 
barrel with a passage formed in the axis having the clutch upon it, and 
the water or liquid mm this pipe serves to convey the pressure of the steam 
onjthe piston to the frictional parts which are to be forced into contact. 


363. A. Fretp and EB. Baporr, Kingsdown, “‘ Velocipedes.” Dated 8th 
February, 1870. 

In place of fixing both steering handles to the vertical spindle of the 
steering wheel the inventors provide a fixed tube or support secured to 
the frame of the velocipede, through which tube the spindle of the steer- 
ing wheel ses. The otie handle is fixed to the said tube, while the 
other handle is fixed to the spindle of the steering wheel, and by the 
latter alone the steering of the velocipede is e! . This handle is con- 
nected to the fixed tube, or to the fixed handle, or to arms projecting 
therefrom, by means of india-rubber or metal springs so arranged as to 
tend to keep the steering handle in a line with the fixed handle, whereb 
also the steering wheel is held in Ty coe for running straight forward. 
For turning or running in a curve the steering haridle is moved to or from 
the operator, a8 the case may be, who rests with his other hand upon the 
fixed handle as a support. On releasing the steering handle the steering 
wheel is at once drawn by the into i 
straight forward, and thus little or no exertion is req) ie Op 
to keep the steering wheel in this position.—Not proceeded with. 


367. A. Luz, Milan, “ Rendering fabrics waterproaf.”—Dated 8th February, 


0. 
Phe invehtor dissolves m arabic in water, to which spitits of wine or 
added. fic then takes 





rand ocuee erent alt af eee aie ibaet 
o! umina an or 
pulverised it, he mixes therewith about 15 grammes acétate of , also 
reduees ©. 707 fine powder. Upee Lag ag aT ig in amall 
quantities at a time the gummy tion, above described, until all the 
mixture is completely moistened, This done, the whole is 
kneaded like dough, until 4 homogeneous compoutid is uced. 
compound is then made up into by hand, or pe teat moulded or 
shaped.—Not proceeded with, 


300. F. R. W. Hévars; Bow, “ Mortising thachines."—Dated at February, 


1870. 
The frame of the machine at its lower carries an be mp wig table 
om mie the. tre is clamped 4s is and over the the tool bar 
or Py vertics rion aly {he drowing with belt 
u moun on the upper part frame 
Bekele foot ke ue aie 't has at its end a crank, whieh, 
fod, ives & to-atia tro totion to one ond of a “irs dokted 
rid of the lever is supported from the driving axis by a 


lever. The 
radius bar, 





871. A. B. Cuitns, Mark-lane, “‘ Decorticating grain.” —Dated 9th February, 


1870. 
This tiachitie is of aninner and outer cylinder, or conical 
cylinders, or a seties cylinders, or conical cylitiders made in pairs, 
is, one made to fit over and around the other of each pair. The 
cleaning or working surfaces of the cylinders are furnished with grooves 
around their circumferences and made to fit and work in each other with 
sufficient space left between the grooved surfaces of the cylinders for the 
passage of the grain for cleaning and other purposes. The cylinders are 
tmnade of cast iron in segiments or sections, and bolted together, or of other 
metals if desired, or they may be mude of perforated sheet metal or wire 
cloth in part or entirely by attaching the cloth to a suitable skeleton of 
metal framework made to form the outlines of the cylinders. 
373. T. A, WarrinoTon, Carlton-road, “ Copying presses.” —Dated 9th Febru- 
ary, 1870. 
This consists in a combination of plates, collar screws, or rivets, springs, 
and inclined planes, which are actuated by a double handled or other 


“lever for the purpose of forming a press for copying letters and docu- 


ments, and which may also be used for other purposes.—Not proceeded 

with. 

377. R. Peacock, Goole, and E. Witso0n, Peckham, “ Crushing miil.”—Dated 
9th February, 1870. 

The inventors enclose within a cylinder ordrum a rapidly rotating disc 
or plate, on one or both faces of which disc are formed projecting pieces 
or akers. The sides of the drum are also provided with projections or 
breakers, so arranged that those on the disc will pass between them on 
either side as the said disc rotates, and the internal periphery of the 
drum is serrated or formed with teeth or notches. The disc divides the 
drum into two compartments, and the edge of the disc fits very closely to 
the side of the toothed portion of the first compartment. The material 
to be broken, ground, or disintegrated, is fed into the first compereness 
of the drum through a suitable hopper, and as it falls down it is caught 
by the projections on the rotary disc, and, by the rapid action thercof, is 
dashed or thrown against the projections and notches of the drum. This 
action is continued until the particles are ground fine or smal! enough to 
pass between the edge of the disc and the surface of the drum into the 
other compartment of the dritm ; they are then subjected to a further 
beating or reducing action, and pass away through the discharge aper- 
ture. 
$78. J. Hatey, Battersea, “ Rotary advertising apparatus.”—Dated 9th 

February, 1870. 
On drums, screens, or draperies, a transparent, semi-transparent, or 


other suitable material, the inventor paints, or otherwise produces, or | 


places in the manner of transparencies, or otherwise, announcements or 
advertisements, whether by words, signs, figures, or otherwise, as may 
be required. Within these drums, screens, or draperies, he uses gas or 
other burners, from between which for each drum, screen, or drapery, a 
stem is raised (pointed at top) whereupon a guide or socket is poised, 


such socket being secured to a plate of thin light metal (brass for instance), | 


or other sufficiently light and non-inflammable material surrounded by a 
number of vanes connected thereto, the outer circle of these vanes being 
formed by a circular frame of wire or light metal, or non combustible 
material also connected to the vanes, to which outer circle the drum or 
a attached, or placed, in connection so as to be movable there- 
with. 


385. C. Bayus, Poultry, “ Preventing personation.”—Dated 9th February, 
1870. 
The inventor proposes to make the photograph of the real owner of the 


document an integral part of such documents as railway season tickets, | 


which will show on the portrait being compared with the presentor of 
the ticket whether any fraud by impersonation is being attempted or not. 
In carrying out the invention it is proposed to make the paper which 
forms the face of the ticket or pass sensitive to light, so that a photo- 
graphic image may be obtained directly thereon.—Not proceeded with. 








THE CLEVELAND DISTRICT. 
From our own Correspondent.) 
THE CLEVELAND IRON TRADE—IRON SHIPBUILDING —ENGINEERING 
—COAL AND COKE IN THE NORTH—THE IRON MINES. 

At Middlesbrough on ’Change during the past week the pros- 
pects of trade have improved. I have noticed that there is not 
so much fear of the serious consequences of the war as there was at 
first. It is certain that it will affect trade next year, but there is 
a general impression that Cleveland will not feel it as much as 
other districts. Confidence in the future prospects is being 
restored, and, consequently, the market is improving. Since my 
last notice pig iron No. 3 has been sold at 48s. perton. Within 
the past fortnight, however, thousands of tons of iron have been 
sold at very low rates, and orders for next year’s delivery have 
been accepted at low figures. The make in the north of England 
is enormous, and many makers and brokers have naturally been 
nervous since the commencement of the war. Makers’ stocks are 
increasing a little. In the course of afew days the returns for 
the month will probably be issued, and then it will be seen in 
what position the district is. Shipments are going on regularly. 
There is nothing further to report with regard to the new works 
on Teesside, 

Iron shipbuilding is again improving. On the Tyne and Wear 
there is a good deal of work, and on the Tees there are now several 
fresh orders for vessels of various sizes. 

Throughout the north there is great activity in engineering> In 
addition to the firms I alluded to last week as being very busy, I 
now learn that the smaller shops in all the towns on the northern 
rivers are fully engaged in general work. 

The coal and coke trades are in a most satisfactory condition. 
Owing to the great activity in the iron trade the demand for coal 
and coke is exceedingly large, and continually the mineral traffic 
on the Darlington section of the North-Eastern Railway Company 
is as much as that huge company can manage. 

The ironstone miners are working steadily, and the yield is 
larger than ever. At Eston, Upleatham, Brotton, Skelton, and 
Guisbro’ taere is a steady and very heavy output. 

During the past week two or three public companies in the 
north of England have had their half-yearly meetings, and each 
of them have declared a dividend of 5 per cent. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—STATE OF THE IRON TRADE— 
SHIPPING RETURNS—THE MALLEABLE IRONWORKS—THE COAL 
TRADE—SHIPBUILDING—TRIAL OF NAIRN’S STEAM OMNIBUS, 

THERE is little or no change to record as regards the Glasgow pi 

iron trade since last report. The market has been quiet and 

steady at from 51s, 8d. to 52s. No. 1, g.m.b. 52s. to 52s. 6d. ; No. 3, 

51s. 6d. to 51s, 9d. 

The increased demand, which was expected to result from the 
war oh the Continent, has not yet taken place ; on the contrary, 
many orders given by France and Germany previous to the out- 
break of hostilities have been colahbetendinden, and thus a large 
quantity of crude iron destined for the Continent has been thrown 
on the market. This, in the first place, had a lowering tendency. 
but now the market may be said to have assumed a more settled 
aspect, movemerits being dependent on the news from the 
Continent. Stocks of course are accumulating, there being up- 
— of 100,000 tons more in stock than there was at this period 

year. 

The shipments of pig iron are compdratively steady, though 

much below the qroreae of last year. The returns for the: last 

week are: Foreign, tons; coastwWise, 6631 tons; total 

12,528 tons, as against 15,179 tons at the corresponding period of 

1869. The total exports since 25th December, 1869, to date are 

412,503 tons ; the correspon period last year showed 437,928 

tons, which is a decrease of 25,425 tons. The returns, however, 

have shown a little improvement of late, and as there is stilla 
large local consumption, there is no reason to expect a much 
further reduction o' fy 

Notwithstanding the cancelling of certain continental orders, 
there is ho perceptible diminution of activity at the malleable 
ironworks. ey are all fully engaged, and a quiet working 
spirit prevails among the ironworkers ut present, although they are 
somewhat scarce, owing to the exodus which ct ee to some 


extent during the strike. When the extensions of iron- 
works now in coursé of erection are leted hgh be room 
for a large increase of pudilers. Thé “Dotapeng 


have recently made 


additions to their works as Will énable | 


them to peotas an additional 1200 to 1500 tons of wrought iron 
per week. The new furnaces are to be worked on Siemens’ 
patent principle, in which the heating power is gas instead of coal. 
This is expect d to relieve the puddlers of a very laborious part of 
| their duties, as there will be no firing or cleaning of fire-bars. 
| The duties of the puddler will be still further lightened owing to 
the application of hydraulic pressure to the chargiug and drawing 
of the furnaces. The new part of the works isvery well advanced, 
and it is expected that a portion of it will be in working condition 
in the course of a month, and the remainder before the end of 
| next month. 

It is anticipated that large demands for rails will be experienced 
from America, Japan, Russia, and India, so that when the war 
terminates trade will be very good. The home demands being 
still very large, the bar iron trade is altogether in a very pros- 
perous condition. Sheets, angles, strips, and plates are in fair 
} request at prices which range generally about 10s. per ton under 
| the nominal list prices. 
| Thecoal trade still continues dull, and a large number of the 
| miners are persisting in holding out against the masters, notwith- 
standing that they have in many cases been ejected from their 
| dwellings. The stoppage of the coal traffic with Leith and Ham- 
| burg has caused some firms to diminish their output ; but there 
| being a brisk demand on the Clyde, the East has began to com- 
pete slightly with the West. This has tended only to lower the 
price. In these circumstances the masters will not feel themselves 
disposed to make any concessions in the matter of wages. The 
stagnation at present existing in the mineral oil trade has also 
closed many of the shale pits, and thus a large number of miners 
are unemployed. 

There is still great activity in the shipbuilding yards on the 
Clyde, with the exception perhaps of those at Port Glasgow and 
Greenock. At Dundee Messrs. Stephens and Sons are very busy 
with a number of whaling ships, and at Aberdeen there is a fair 
prospect of a revival of iron shipbuilding. 

A graceful tribute was paid by the Pacific Steam Navigation 
Company to the memory of an eminent Clyde engineer, recently 
deceased, by naming their new iron steamer launched on Monday 
the John Elder, This screw steamer is of 3200 tons burden and 
of 500-horse power nominal, and is intended for the fortnightly 
service of the above company between Liverpool and Valparaiso 
vid Straits of Magellan. ‘The figurehead is a portrait of Mr. 
Elder, and is treated classically. It is a fine work of art, and is 
admittedly an excellent likeness. 
| _ There was a number of other important launches on the Clyde 
| during the past week, the most notable being the Pollux, a screw 
| steamer of 1800 tons, built and engined by Messrs. A. and J. 
| Inglis. She isa sister vessel to the Castor, lately built by the 
| same firm, and is the property of the Royal Netherland Steam- 

ship Company, of Amsterdam. 

A trial was made on Tuesday of Mr. Nairn’s steam omnibus, 
| of which a description and illustration has already been given 
| in Tue Encrveer. It started from Leith with about forty 
passengers, including the Provost and other members of the cor- 
poration of Leith, and made the journey to Cramond Bridge, 
which is equal to about eight miles, in fifty minutes, includi 
various stoppages, and burnt 14 cwt. of coke and coal. A’ 
went well until, on the return journey, as the "bus was running 
at about twelve miles per hour, and as it was approaching Dean 
Park toll-bar, the axle snapped and the vehicle came to a stand- 
still. Onan inspection being made a serious flaw was found in 
the axle, the defect, which was quite palpable, extending nearly 
lin. inwards, and describing nearly a semicircle. As the work- 
ing of the "bus was in nearly all other respects satisfactory and 
| successful, it was much regretted that the trip should terminate 
so unfortunately. 








| 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


WorRK AT THE IRON MILLS—THE PUDDLERS “SHACKLING :” 
Effect upon the trade—THEIR MOVEMENT FOR HIGHER WAGES—THE 
FINISHED IRON IN DEMAND—THE MARKETS—PIG IRON—NEW 
SAMPLES OF IRON ORE--CoAL—OUR FOREIGN TRADE IN IRON— 
THE NEXT MEETING OF THE IRON AND Street Instrrure--Tue 
ARBITRATION QUESTION—BIRMINGHAM AND THE ‘‘ DESTRUCTIVE 
INDUSTRIES ” — ENGINEERING, IRONFOUNDING, EDGE TOOL, 
JAPANNING, BUILDERS’ IRONMONGERY, AND TIN-PLATE TRADES 
—LOcAL FAILURES. 

THE iron mills keep in steady occupation in most of the depart- 
ments. More might be done in nearly every case, if the workmen 
were less indisposed to labour. That is being seen now which 
almost invariably attends the beginning of a movement for a rise 
of wages—as little work is done by the operatives as will enable 
them to earn sufficient to keep their families from want. The 
“‘ shackling” relates tothe puddlers. These are the men who are 
asking an advance. To increase their prospects of success they 
keep down the stocks of puddled bars in the hands of their 
masters, by attending the local wakes and races, and such-like 
merry-makings, and defend themselves from the legal consequences 
by pleading **the custom of the country.” Up to three weeks 
ago these men for quite two months were unable to work with 
regularity because of the hot weather; but now they have no 
valid excuse for their partial toils. 

The effect of their manceuvring upon the trade is to prevent 
masters from, in a few cases, completing orders as rapidly as cus- 
tomers desire, at the same time that the stocks of puddled iron 
arekept bare, and the mills have to *‘ wait upon” the forges with 
more punctuality than is compatible with vigorous management. 

Good plates keep in fair request ; and thin sheets are putting 
machinery inté motion that, some time ago, had for several weeks 
been standing. Sheets of the thicker gauges are here and there in 
more request. Houses that have a name for good bars are getting 
more specifications for that kind of iron. Certain descriptions of 
heavy merchant iron are in demand ; and angles and most sorts of 
girder iron are generally in request. 

Some fair shipments continue to be made to the United States, 
to Canada, and to India ; but only few new orders are coming for- 
ward on export account. The home markets afford most of the 
fresh specifications. 

Engineering and boiler-yards, alike in the north and in the 
district, are the best firms direct who are increasing their pig- 
making capabilities. 

Here the pig trade keeps quiet. The sales are hardly more 
—— nil, Still shipments continue to arrive on account of old 
orders. 

A considerable quantity of ore is likewise being imported. 
The rich hematites sell freely, and are still in price. Not 
a little activity is being shown in introducing new quali- 
ties of stone. Samples are being shown here and in Wol- 
verhampton. that have just been got in Ireland and in 

. Both are being tested alike in the north and at the 

blast furnaces in South Staffordshire and Hast Worcestershire. 
* Millions of tons” are spoken of as being easily accessible in the 
little Welsh island named, It is a black ore, and yields 38 per 
cent. of metallic iron. The protoxide of iron stands at 48°08, and 
it has magnesia and ig: The clay bands of this district 
yield about 34 per cent. of metallic iron. it is offered to be 
delivered im South Staffordshire at 13s. a ton in its raw state. If 
it finds a market here it will compete more with 

of North Staffordshire than with the clay bands 

that county, Ironmasters wh» have tested it recommend that it 

should be offered calcined. In that condition it would be quoted 
peetaer per ton, Mr, Saunders; metal broker, of Wolver- 

pton, is showing this article. Ooal for the purpose could be 
obtained from Mostyn or Mold. Now that this district is depen- 
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dent very greatly upon foreign mixtures, in competing with some 
of the samples of iron produced elsewhere, the question of new 
supplies of ore is of moment. 

A tolerably active trade is being done in coals at firm prices. 

The Board of Trade returns for the month of July and the first 
seven months of this year, which were issued on Tuesday last 
show on the whole favourably in respect of iron. In pig and 
puddled there is, as compared with last year, a decrease for the 
month, but an increase on the seven months; and in castings and 
hoops there is also a decline. In pig iron the decrease can only be 
stated under the indefinite term “other countries.” The returns 
as to the places to whic’ railroad iron was sent show considerable 
variations. The month’s increase is £62,346, and that for the 
seven months £1,308,645. The decline in castings has been with 
Russia and Australia. In hoops and sheets the falling-off is with 
India and Australia, the trade with those countries having 
declined about on--half. 

The wages movement is making no progress. As was to have 
been expected, the men as a body express no dissatisfaction with 
their rate of payment. The agitation is confined to one lozality. 
At a meeting of the-e people last Monday they complained that no 
reply had been received to their application made to the chairman 
of the Ironmasters’ Association. hat gentleman (Mr. F. Smith) 
made it public on Wednesday that he had received no application 
from the men. In doing so Mr. Smith confirms my statement of 
last week. 

Interest is reasonably taken here in the meeting next week in 
South Wales of the Iron and Steel Institute. The association is 
looked upon as one likely to contribute much to the increase of the 
knowledge already possessed of the chemistry of ironmaking, at the 
same time that it affords a favourable opportunity for the inter- 
change of civilities amongst the ironmakers themselves, 

Another gathering is likewise a subject of comment. The pro- 
cee:lings of Section B in the Economy and Trade Department of 
the Social Science Congress, which opens on the 21st inst., at New- 
castle-upon-Tyne, will embrace the question : ‘‘ How far is it desir- 
able and practicable to establish courts of conciliation or arbitration 
between employers and employed?” Over this section Mr. Rupert 
Kettle, of Wolverhampton, will preside. The selection of chair- 
man has been most fitting, because of Mr. Kettle’s thorough know- 
ledge of the subject. I may state that Mr. Kettle has consented 
to read a paper in his section ; and that papers have likewise been 

romised by Mr. John Jones, the secretary for the masters, and 

Mr. Kane, the secretary for the men in the iron trade arbitra- 
tions which Mr. Kettle inaugurated in the north of England. It 
may well be desired that, for the furtherance of the movement in 
other ironmaking centres, the two secretaries will each dwell more 
upon what as been done, and the manner in which it has been 
done, than upon their own views, though these latter should not 
be omitted, for they will be noteworthy. 

The “‘ destructive industries” are very active so far as it relates 
to the Birmingham Small Arms Company. Very wild reports are 
being circulated as to what Birmingham is doing in supplying 
arms to France. Correctly ithas been remarked that the people who 
tellus that “‘ hundreds of thousands” of Chassepots are being 
made in Birmingham are obviously ignorant of the gun trade. If, 
it is shown, all the Government factories in the kingdom were to 
set to work, the Government factory at Enfield included, it would 
take months to turn out even one hundred thousand military rifles, 
and forthe production of Chassepots in large quantities, special 
machinery, which does not exist in this country, would have to be 

rovided. The orders upon which the Small Arms Company are 
a are partly those from our own Government, and partly old 
contracts made with foreign governments long before the war 
broke out, For the French Government they have no orders, nor 
are Chassepots or cartridges being made for France by any other 
house in Birmingham. 

In the miscellaneous trades there is no great room for complaint, 
taking Birmingham and the surrounding townshipasawhole, The 
engineering and the heavy foundry firms are in steady employment, 
and some of them are busy; though the prices which are being 
accepted by certain of the latter, in recent transactions, must leave 
a very narrow fringe of profit. E'ge tools are selling well, chiefly 
for export; and there is no slackness at the japanning works, 
where competing prices are accepted. Builders’ ironmongers are 
very dull, al'ke for home and foreign. Tin plates keep active as 
compared with a few months ayo. Recently the consignments of 
tin plates to America have been heavy, but they are now slacking. 
The value of those sent out in July this year was within £4 of 
£226,000, an increase upon the corresponding month last year of 
£49,000. 

A circular has been issued announcing the failure of Mrs. 
Sarah Whitehouse, of the Ridgacre Ironworks, West Bromwich. 
The liabilities are set down at £6425, and the assets at £2379. 
Mrs. Whitehouse attributes her insolvency to depressed trade and 
want of sufficient capital. It is proposed to offer a composition of 
7s. 6d. in the pound, ae 1atber more than the dividend shown 
by the estimates, payable by three instalments of 2s. 6d. each, at 
four, eight, and twelve months, to be satisfactorily guaranteed. 
There is a large amount of liabilities on current Ville. In the 
estimate these have all been treated as good, and it is stated that 
probably none willeventually rank against the estate; but shoul: th's 
expectatiun be disappointed, the dividend would be materially 
affected. The two largest creditors are for £940 16s. 6d. and 
£684 18s. 5d., the former residing near York and the latter at 
Newcastle-on-Tyne. 

Mr. C. Onions, ironmaster, of Deepfields, has gone for a 
small amount. 

The creditors of Messrs. Kynoch and Co., percussion cap and 
cartridge makers of Birmingham, have pted a position of 
10s, in the pound, payable in three, six, and nine months. The cause 
assigned of the failure was the one originally given—the complete 
falling away of Russian consignments. The liabilities were 
officially declared at £61,351, and the assets £41,363. 














WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE IRON TRADE: Effects of the Franco-Prussian War more 
app rent: Probability of more serious results : rom the 
establishments continue to show a scarcity of fresh business: Falling 
off in the demand : Indisposition of American buyers to purchase, 
and probable causes: Negotiations expected to be inconsiderable 
while the war lasts: The ironworks engaged on old contracts : 
Prospects for the winter : Absence of continental inquiries—TueE 
WATER SUPPLIES—THE HOME TRADE: The local demand continues 
slow—THE MEETING OF THE IRON AND STEEL INSTITUTE AT 
MERTHYR—THE TIN-PLATE TRADE—THE STEAM AND HOUSE COAL 
TRADES—THE GADLEY'S IRONWORKS—RaTING OF MINES: The 
Messrs. Vivian's appeals. 

THE effects of the Franco-Prussian war on the iron trade generally 

are becoming more and more apparent, and unless it comes to a 

speedy termination the results consequent upon the great conflict 

will in all probability be yet more serious than was generally ex- 
pected. From most of the establishments of the district reports 
continue to show a scarcity of fresh business. A falling-off is even 
discernible in the demand from the principal sources, America and 
Russia, To the United States it was sanguinely believed that the 
revisions made in the import duties on iron would tend to increase 
and facilitate transactions, but advices — rather strongly lat- 
terly to a growing indisposition among American buyers to enter 
into fresh purchases, and the cause to which this change is attri- 
buted is the rg ee effect which the war has produced on 
the money markets. There is also evidently one other reason at 
least why the present pause occurs in the The reverses of 

the pee yet been, according to all <a ae ved a 

great an ruggle is now daily expected, and as the opinion 

that peace must ere long be restored buyers on all accounts become 
more and more anxious and inclined to wait until the final issue is 





known. It must, therefore, be expected now more than ever that 
while the war lasts only present actual necessities will be attended 
to, and negotiations consequently be inconsiderable. 

Nearly all the ironworks are now e in old contracts, and 
the rail orders unexecuted are still sufficiently large to — > 
mills actively employed. Not much less animation ig? probably 
be evinced for the next month or two, but there is, it must be 
admitted, some reason to apprehend, under the present state of 
things at least, a scarcity of business for the winter. Some im- 
, name pee has hitherto been looked forward to in the Russian 

emand at this period, but doubt is now expressed whether there 
will be any increase in inquiries before the close of the season. 
There is still an almost entire absence of inquiries for any descrip- 
tion of iron from the Continent, especially as far as France and 
the whole of Germany are concerned. 

I have before stated that much delay has been caused in the 
execution of orders owing to the scarcity of water, and it does not 
now seem probable that this will prove to be altogether unfortu- 
nate. It will at least have the effect of extending employment at 
the works over a longer space than the hands could otherwise 
have expected; and should the war last longer than is anticipated 
the establishments may be kept in fuller operation until orders 
begin again to flowin. The rains which fell during the latter part 
of last week have adiled to some extent to the water supplies, but 
the reservoirs are still very inadequately filled to meet the require- 
ments of the works. Further showers will, however, it is 
expected, continue to fall, and the most difficult part of the season 
is in all probability passed. 

No movement is yet to be reported in the home trade. The 
purchases made are only for immediate requirements, and as in 
other districts the local demand for pigs continues slow, and there 
is scarcely any sign of improvement, stocks are therefore not 
decreasing. Plates and other descriptions of iron are in slightly 
better request. A large number of the principal ironmasters of 
the kingdom are expected to meet at Merthyr next week, in con- 
nection with the Iron and Steel Institute, when visits will be 
made to all the most important iron-making establishments of the 
counties of Glamorgan and Monmouth. Considerable interest is 
felt in the event, and every preparation is being made. 

The tin-plate trade continues in much the same position. 
Makers, however, complain of the recent advance in the price of 
tin as not justified by the condition of the trade. There is no 
—, in quotations for tin-plates. 

A fair amount of business is now being done in the steam coal 
trade, although the improvement is not to the extent which was 
by many expected. Inquiries from various parts of the world are 
increasing. House coal continues quiet, and proprietors are now 
preparing for the winter purchases. 

e Gadleys Ironworks at Aberdare have recently become an 
addition to the rail-making establishments in the district, a large 
cargo of rails, the first manufactured by the company, having been 
shipped at Cardiff last week. These works, which were established 
about forty-four years ago, have, until recently, been engaged 
chiefly in the production of cold blast iron and tin-plate bars. 
Some important extensions have been made at the works to adapt 
to rail-making, and it is estimated that they have now a capacity 
to turn out from 500 tons to 600 tons of rails per week. 

The Messrs, Vivian’s appeals against the successive rating of 
their mines in the neighbourhood of Swansea have produced satis- 
factory results. After the appellants’ case was closed, the Assess- 
ment Committee agreed to make a reduction of £1400 in the rate- 
able value of the whole of the works. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

RIVER PURIFICATION : Meeting at Leeds—LIVERPOOL NEW RAIL- 
WAY STATION— MERSEY ST&EL AND IRON ComMPANY (LIMITED) 
—TxeE MorpetH Dock at BIRKENHEAD—NoRTH SUNDERLAND 
HaRBoUR MARYPORT AND CARLISLE RAILWAY : Steel radls— 
BRINGE BUILDING AT DARLINGTON—GREAT VIADUCT FOR AN 
INDIAN RAILWAY—SovTH YORKSHIRE IRON TRADE—NORTH- 
EasTERN RaILwAY—NEW BRIDGE AT MAaLToON—STATE OF 
TRADE AT SHEFFIELD—SHIPBUILDING AT MIDDLESBROUGH — 
—PROPOSED NEW RAILWAY BETWEEN NEWCASTLE AND 
SHIELDS. 

AT a meeting of deputations of the various West Riding towns, 
held at Leeds, on Tuesday, for the purpose of enforcing the purifica- 
tion ofthe rivers Aire and Calder, the desirability of entering into 
a combination to obtain a bill fur the general conservancy of rivers 
was considered. It was the = of the meeting that such a 
combination would be preferable to waiting for the action of Go- 
vernment or of private individuals, and a resolution was carried to 
the effect that it was desirable to introduce a bill in the ensuing 
session to deal with the whole question of the purification of rivers, 
due regard being had to the manufacturing and other important 
interests concerned. A committee was appointed to carry out the 
resolution. 

Although but a short period has elapsed since the ag me! re- 

uired by the Manchester, Sheffield, and Lincolnshire, the Great 

Northern, and Midland Railway Companies for their new station 

in Ranelagh-street, Liverpool, was brought to the hammer, great 

progress has been made in the demolition of the erections, and in 

a few weeks the large space upon which the station is to be raised 

will be completely cleared. 

At a special meeting of the Mersey Steel and Iron Company held 
at Liverpool on Tuesday, Mr. G. H. Horsfall in the chair, resolu- 
tions were unanimously agreed to for reducing the capital of the 
company to £240,000, of which £40,000 has yet to be called up. 
The original capital of the undertaking was ,000. 

In the working of the Morpeth Dock at Birkenhead it has been 
found necessary to attach sluice valves to the inner ebb gates for 
the purpose of effectually scouring and keeping clear the bottom 
of the 85ft. lock, which is laid at the level of 16ft. below the old 
dock still, and convequently had a great tendency to silt up. 

The trustees of Lord Crewe’s charity propose to expend a por- 
tion of their surplus funds in the improvement of the harbour of 
North Sunderland, which belongs to the estate. The entire in- 
come from the trust now exceeds £10,000 per annum ; and the 
fishermen, fishcurers, and feuars of the town have asked that a 
portion of the unappropriated funds should be applied to the ‘im- 
provement of the harbour. The exact extent of the improve- 
ments to be made has not yet been decided, but the trustees have 
had the harbour examined, and if the estimated cost is within 
certain limits, it is proposed to erect a sea-wall along the front of 
the harbour, to excavate the rocks in the basin, and to erect a pier 
on the south-east side of the channel. 

The directors of the Maryport and Carlisle Railway propose to 
re-lay the line by degrees with steel rails. For the current half-year 
= tons .~ bag — sie 

essrs. Pease, Hutchinson, an ose eis upon a swing 
bridge, to cross the Ouse between York and Sahai, for the 

North-Eastern Railway ha age They have also another bridge 

on hand for the same company, for its Team Valley Extension. 

Messrs. Pease, Hutchinson, and Co., have likewise been 
testing a portion of a monster viaduct which they are building for 
the Great Indian Peninsula Railway. This viaduct, which is to 
cross the river Kistna, will, when completed, be about three- 
Soortens of » nile © Sen . Itis made of wrought iron, and has 

tee og each of 103ft. About 4500 tons of material will 
be required for this viaduct, which represents the first order of 
the kind given out by the Great Indian Peninsula Rail 


pany on Teesside. 
South Yorkshire iron trade continues well’ employed. At 
Elsecar, where a number of puddling furnaces are being put down 


way Com- 


on principle, there are some considerable orders on hand 
for rails and plates. At Thorncliffe there is a good deal in 
gas and other pipes, The Bessemer steel 


works continue ve, 





and are likely to be so for some time. A large quantity of coal 
and coke continues to be sent into Lincolnshire ; from Hull and 
Grimsby considerable exports of steam and other coal have also 
been made, but the demand for engine fuel for Lancashire is 
scarcely so active. 

The North-Eastern Railway Compour hes commenced the demo- 
lition of an old wooden bridge at ton ; a handsome iron bridge 
is to be thrown across the local river in the place of the old 
structure. 

A good general demand is experienced for steel at Sheffield. 
Messrs. John Brown and Co. (Limited), and Messrs, O. Oammell 
and Co. (Limited), are actively engaged in the manufacture of 
armour plates, shields for fortifications, gun blocks, and other war 
matériel, and upon the whole the heavy branches of Sheffield 
trade have rarely been more active than they are at present. The 
demand for railway matériel is pretty on home account, but 
the influence of the war has made i adversely felt as regards 
the foreign demand. : 

It is understood that Mr. W. Harkess, of Middlesbrough, is 
about to apply himself to iron shipbuilding. ms 

A scheme has been mooted for the formation of a new line of 
7 between Newcastle and Shields, vid Walker, Wallsend, 

owdon. 
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Essay ON SEWAGE IRRIGATION.—For the best ‘‘ Essay on Irri- 
gation, with especial reference to the Utilisation of Sewage,” the 
**Gardener’s Magazine” has offered a prize of twenty guineas, 
The original intention of the proprietors of that journal was to 
have limited the scope of the communication to the irrigation of 
gardens, and the prize to ten guineas. But a reconsideration of 
the whole subject induced them to enlarge both of these features 
of the competition. Three an have been selected as adju- 
dicators. They are Mr. William Haywood, engineer to the Com- 
missioners of Sewers of the city of London, Mr. Alexander 
M‘Kenzie, landsca; ener, director of ening to 
the Metropolitan of Works, and Mr. Shirley Hib- 
berd, editor of the ‘‘Gardener’s Magazine.” The follow- 
ing are the conditions of competition:—‘‘The essays may be 
of any length, and may be written on one or both sides of 
any sized paper, but the adjudicators will give preference to the 
one which deals with the subject most comprehensively, prac- 
tically, and briefly, the object being to obtain useful information 
on the sources of water supply for farm and garden purposes, and 
the best means of storing, lifting, and distributing, with a view to 
economical cultural results. The manuscripts are not in any case 
to have the names of the writers attached tothem, but each must 
be marked with a mon or motto, and accompanied 
with a sealed envelope, ‘bearing & corresponding monogram or 
motto, and enclosing the real name and address of the writer. 


man’ returned to their 
owners. The essay to which the prize is awarded is to be the pro- 
of the editor of - 's ” The Ist of 


ber will be the latest date on which competing ys 
received.” There ought to be no lack of competitors with such an 
ad dum inducement as that offered for the prize, and the 
adjudicators will-have some difficulty in making their award to 
satisfaction. It may be reasonably supposed that the se- 
of these gentlemen ensures that proper regard will be 
to the engineering, the practical utility, and the style of the 

essays. 
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GUNPOWDER—ITS NATURE AND ACTION AS 
EXEMPLIFIED BY RECENT RESEARCHES. 
THE discovery of gunpowder is lost in the traditions of 
extreme antiquity. Popularly this great invention is 
attributed to either Bacon or Schwartzt—he former an 
Englishman, who lived between the years 1214 and 1292, 
the latter a German, who flourished about a century later. 


- It is, however, generally admitted by those who have 


made the archeology of explosives a study that the pro- 

rties of gunpowder were known in the far East long 
tcaes the birth of Bacon ; the latter, indeed, admits as 
much by his writings. As Mr. Robert Mallet says: “The 
impression given by Bacon’s account is not that of a man 
divulging a most surprising and new discovery of his owa, 
but of one referring to a discovery already made by others 
and known to him, though not, indeed, commonly known.” 
In fact, all earlier treatises on this subject refer to some- 
thing already known although only partially in use. Why 
this great power, however, was not more universally em- 
ployed, and how the knowledge of it filtered into Europe, 
are questions that belong more to the antiquary than to 
the modern utilitarian ; and, interesting as the subject un- 
doubtedly is, our space will not permit us to follow it. 
Our present theme concerns the so of to-day, not 
the firework composition used in the “ Serpentines” and 
“Bombards” of the fourteenth and fifteenth centuries. 
Gunpowder is the chief explosive agent employed in pro- 
pelling projectiles from fire-arms, whether it is the 600 Ib. 
Palliser shell, which, driven by a 70 lb. charge, is launched 
from the twenty-five ton guns of the Monarch and 
Captain, or the ounce and a-quarter of No. 6, that 
knocks over the grouse-cock with three drachms of best 
“Hounslow.” In either case the substance is the same 
in all essential particulars. Our readers are doubtless 
aware that gunpowder is an intimate mechanical mixture of 
three chemical substances, namely, sulphur, saltpetre, and 








charcoal ; it ignites at atemperature of about 600 deg. Fah., 
when its ingredients undergo chemical decomposition, the | 
result being the generation of a highly elastic gas whose | 
force is muchaugmented by theintense heat produced by the 
chemical action. Thus the explosive force of gunpowder | 
may be said to be mainly due to the sudden evolution of | 
two highly heated gases (carbonic acid and nitrogen), the | 
intensity of the force depending upon the rapidity with | 
which the gases are developed. Gunpowder was selected | 
as an explosive agent for fire-arms in consequence of its, 
comparatively speaking, gradual decomposition. The ex- 
plosion of other substances, known as fulminates, is so in- 
stantaneous that no metal could stand the enormous strain 
thus thrown suddenly upon it, as the cohesive force which | 
binds the molecules of iron or steel together would be de- 
stroyed before the inertia of the projectile was overcome. 
In other words the gun weuld burst before the shot 
started. With gunpowder, on the contrary, the develop- 
ment of the gases is comparatively gradual, and the shot 
is set in motion before the maximum tension of the gas 
is arrived at. This action can be easily illustrated by a | 
simple chemical experiment. Place a small charge of gun- | 
powder in a thin glass tube and an equal charge of ful- 
minate in a similar tube, closing the ends with a cork ; 
upon the application of sufficient heat by a spirit lamp to 
fire the mixtures it will be found that the glass tube con- 
taining the fulminate will be shattered to pieces, whereas 
the gunpowder will in most cases only blow out the cork. 
Since the introduction of gunpowder immense improve- 
mentshave been made in its manufacture ; these, however, 
have chiefly been directed to increasing the strength or 
propellent force of the explosive substance without regard 
to its initial action on the gun. Now, the imflammability 
of powder is greatly influenced by its physical character. 
The velocity of combustion, and consequently the intensity 
of the initial action, depends mainly upon the size of the 
particles or grains of gunpowder, upon the density or 
specific gravity of the chemical mixture, and upon the 
particular nature of charcoal used. The quickness 
of combustion is facilitated by a small grain and a light 

wder, while the rapidity of ignition is promoted by a 
arge grain, which by its interstices affords an easy passage 
through the cartridge to the inflamed gas developed on 
first firing the charge. So long as artillery consisted of 
comparatively light pieces and small calibres the initial 
action or the strain thrown by the gunpowder on the gun 
at its first explosion was a matter of secondary considera- 
tion as compared with the velocity communicated to the 
shot at the muzzle ; but as guns, projectiles, and charges 
increased, it became a matter of paramount importance to 
reduce, if possible, the enormous strain exe by large 
— of powder. No fixed rules, the result of trust- 
worthy experiments, have ever been laid down as to the 
absolute force of exploded gunpowder within the bores of 
guns having different calibres, although for many years 
it has been recognised that the strain or pressure produced 
by exploded gunpowder, when in large charges, consider- 
ably exceeds that of small charges. Thus the maximum 
strain thrown on an Enfield rifle by the explosion of its 
charge of two and a-half drachms is probably undertwotons 
on the square inch, whereas a charge of the same relative 
proportion to the projectile would, in an 8in. gun, exert a 
pressure of over twenty tons on the inch. 

We can see, therefore, that as guns became larger and 
larger the difficulties of manufacture increased in propor- 
tion to the c of powder employed, until at length it 
became not only desirable but absolutely necessary to 
devise some means of reducing the enormous pressure of 
the exploding gas. The problem was to procure a powder 
that would materially reduce the pressure on the breech of 
the gun, without in any important degree sacrificing the 
initial or muzzle velocity of the projectile. Theoretically 
this might be accomplished either (1) by altering the 
howto composition of the gunpowder ; (2) by some mo- 
dification in dos snochenical structure of the grains; or (3) 
by a combination of both the first and second methods. 

e composition of gunpowder has been fixed by many 
careful experiments, and, although a change in one or more 
of its constituents might result in producing a less violently 

ing mixture, such a result would unquestionably be 





exploding 
attended with loss of power, lead to imperfect decompo- 


sition, and probably increase the fouling or residue left 


after discharge. The first method has, therefore, gene- 
rally speaking, been discarded by all who have been en- 
gaged in working out this difficult problem, and an almost 
universal preference has been given to the second, or 
mechanical method. This method consists in simply modi- 
fying the size of grain and density of the powder. 

As we have already pointed out, the more or less rapid 
inflammation of a charge of gunpowder is greatly in- 
fluenced by the size of the grains or particles of gunpowder 
composing it. By increasing the size of the grain we 
decrease the total surface exposed, and so reduce the rate 
or velocity of combustion, while at the same time we 
facilitate the velocity of ignition throughout the whole 
charge. The effect of this must be evident. At the 
moment of ignition a comparatively smaller volume of gas 
will be liberated, although ultimately the total volume 
may be greater. A charge made up of a number of large 
grains will liberate less gas at first, as each grain takes 
longer to burn, and the total surface is less ; but the com- 
paratively large interstices between the grains enables the 
gas first developed readily to penetrate and ignite the rest 
of the cartridge. Thus, while the velocity of combustion, 
or sudden explosive power of the powder is reduced, the 
rate of inflammation, upon which the muzzle velocity of 
the projectile mainly depends, is increased. It follows 
that a larger grained powder should, theoretically, exert a 
less maximum pressure, although giving the same average 
pressure, and, consequently, the same muzzle velocity as 
that given by a comparatively small grained powder. An 
increase in the density of the powder operates in the same 
way as au increase in the size of the grain. The velocity 
of combustion of a dense powder is less than that of a 
lighter powder, bulk for bulk, principally from the fact 
that the texture of the powder is closer, and the gas has 
less facility in permeating the pores of the substance. 

This, then, is the theory of the matter ; but in these 
practical days cavillers are numerous, scepticism rampant, 
and nothing passes current unless substantiated by the 
clearest evidence of fact. Indeed, in some cases, fact does 
not appear to be by any means conclusive evidence. Cer- 
tain mental organisations are quite ready to doubt the 
evidence of the senses—it is so difficult to believe where 
we cannot understand. 

Before, however, we enter upon a discussion of more 
modern experiments, it will be necessary briefly to review 
what has already been done to establish the theory of 
exploding gunpowder. Thereare three methods by which, 
the explosive force of gunpowder may be arrived at. (1) 
Tt may be deduced by estimating the amount of gas which 
according to chemical theory, would be produced from a 
given amount of gunpowder, by combining this with ex- 
periments as to the actual quantity of permanent gas 
generated by the explosion of a small quantity of powder, 
the heat evolved, and the amount of expansion, at various 
temperatures, &c. This method, however, which at one 
time was adopted by Robins, canuot be expected to afford 
other than a very approximate and unsatisfactory result. 
(2) It may be deduced by observing the velocity communi- 
cated by a given charge to a projectile or a body of a given 
weight. (3) It may be measured directly. The last 
method was adopted by Count Rumford in 1792, and the 
following extract from Major-General Boxer’s treatise on 
artillery will give our readers some idea of the method 
pursued by this philosopher :— 

“A barrel of the best wrought iron was made of great 
strength, its length being 2?in., and diameter the same, but 
the size of the bore only jin. in diameter; the thickness of 
the metal was, therefore, liin., or five times the diameter 
of the bore. At the bottom of the barrel was a small pro- 
jection in which the vent was made. This barrel, being 
charged with one-tenth of a cubic inch of powder, was 
placed upon a very firm base constructed for the purpose, 
and a 24-pounder gun, weighing 8081 lb., was placed 
upright on the top, for the purpose of confining the 
generated gas. The powder was fired by means of a red- 
hot ball placed against the vent, and when the explosion 
took place the barrel was completely burst asunder, and 
the two halves thrown upon the ground in opposite direc- 
tions. Experiments were made with a portion of the 
barrel that had burst to determine the cohesive strength of 
the metal by tearing asunder a piece having a certain sec- 
tional area, and he ewe that the weight per square inch 
of section required to tear asunder a bar of this iron was 
63,173lb. Estimating the sectional area of the barrel 
burst by the gunpowder, and taking the pressure of the 
atmosphere as 15lb. upon the square inch, he reasons that 
the force exerted to rend the barrel must have been 54,750 
atmospheres, and that the force of the elastic gas when 
first produced was probably more than this, as he conceived 
that it was not wholly expended in bursting the barrel, 
and also that it had expanded considerably before the 
bursting. The following experiments were afterwards 
made under his dowtions ter Mr. Reichenbach. The gun- 
powder was fired in a machine of a similar construction, 
and instead of filling the bore it was put in in such quan- 
tities as to have a certain ratio to the whole space. These 
experiments were made for the purpose of determining 
the correctness of Robins’ hypothesis with regard to the 
ratio which existed between the elastic force of the fluid 
and its density, this force being measured by the raising 
of a weight. Count Rumford attempted therefrom to 
prove tha’. the elastic force of the fluid was not as the den- 
sity, but that the elasticity increased more rapidly; and 
further, that when first generated, it was greater than the 
amount at which he had previously assumed it, being 
upwards of 100,000 atmospheres. He finishes his remarks 
upon the subject by endeavouring to show that this 
enormous force was principally due to the expansion of the 
watery vapour or steam contained in the gunpowder.” 

It is scarcely necessary to say that this method, however 
ingenious, would be totally inapplicable to the explosion of 
large charges of powder, and any inductive reasoning from 
the results obtained with one-tenth of a cubic inch of 
powder would be valueless if applied to estimate the 
effects produced by the bolster-like which are now 
consumed in many of our heavy guns. It is unnecessary, 
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therefore, for us further to consider Count Rumford’s 


method, beyond remarking that he founded his conclusions 
on what - yd to be erroneous principles. We have no 
evidence of any further attempts to measure directly the 
force of gunpowder until the year 1851, when Captain 
(now General) Rodman, of the U.S. Ordnance Corps, 
invented his celebrated pressure gauge, which may be 
briefly described as follows. We quote General Rodman 
as far as possible. There are two forms of Rodman 
gauges for determining the pressure of exploding gun- 
powder, namely, the internal and the external gauge. 
The internal pressure gauge (Fig. A) consists of an outer 
cylinder A, a screw plug B, for closing the mouth of the 
outer cylinder, copper gasket 
SECTION G, to form aiate vointe, 
specimen of copper to be 
indented C, indenting tool I, 
indenting piston p, gas 
check g. 
This apparatus is placed 
J wholly within the bore of 
SY the gun, being inserted in 
the bottom of the cartridge 
bag, and having the charge 
filled in over it, so that no 
powder should get under it 
and come between it and 
the bottom of the bore when 
rammed home in the gun. 
In using this instrument, 
all its parts, except the ex- 
terior of the outer cylinder, 
are carefully cleaned before 
each round, and the threads 
of the screw plug and the 
indenting piston carefully 
oiled ; the copper specimen 
is then placed in the bottom 
of the cylinder, the indent- 
ing piston inserted into the 
screw plug; and, with the 
outer cylinder horizontal, the 
plag is screwed home, beiag 
afterwards tightly set in with 
a wrench, while the cylinder 
is held ina vice. The cyliu- 
der is then carefully set 
down upon its closed end, 
and the indenting piston 
gently pushed down till the 
point of the indenting tool 
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1ests upon the copper'specimen; a small gas check is 
then inserted, mouth outwards, till it rests upon the end 
of the indenting piston. It gives additional security 


against the passage of gas to place a small wad of cotton 
or tow over the gas check, pressing it in firmly, without 
driving. 

The instrument is then inserted into the gun, with the 
screw plug towards the muzzle, and is generally found in 
the bore of the gun after its discharge, when the screw 
plug is withdrawn, and the specimen removed, having an 


indentation in its surface, due to the pressure that has 
been exerted upon the outer end of the indenting piston. 
The indications of pressure are found to be, generally 


speaking, something less for equal charges by this instru- 
ment than by the external gauge. 

The external gauge was that generally used by Rodman 
during his experiments, and is shown in Fig. B. At any 
point in the gun where it is 
desired to ascertain the pressure 
exerted by the exploding charge 
a hole is drilled, and the tube A 
is screwed into the gun, its open 
end being flush with the bore. 
The other end is closed with a 
fitting piston B, the joint being 
rendered tight by means of the 
gas check C. The piston moves 
a knife D, and upon the knife 
rests a piece of copper E, which 
is screwed tightly against it by 
the screw F. When the gun is 
fired the gaseous pressure on the 
base of the piston forces the 
knife into the copper, aud the 
indent produced isa measure of 
the pressure which has acted 
upon the base of the piston. 

The indenting tool should have 
a snug working fit in the upper 
part of the hole communicating 
with the interior of the bore. 
The hole in the body of the 
instrument, just below A, and 
the recess round the stem of the 
indenting tool which it enters, 
are for the purpose of letting out 
any gas that might pass the 
piston, and thus prevent its acting 
against the shoulder of the in- 
denting tool. 

As we have already said, the 
pressure exerted upon the inner 
end of the indenting piston forces 
the point of the indenting tool 
or knife into the copper disc 
when the gun is fired. is disc S 
is then removed to an ordinary HALF SIZE 
testing machine, and the pres- P : ’ 
sure required to produce an equal indendation with the 
same tool in the same disc, or in one taken from the same 
bar of copper, is accurately ascertained; then, knowing the 
area of the cross section of the indenting piston, the pres- 
sure per square inch is cal . : 

* Rodman’s i been largely employed in America, 
Russia, Prussia, ce, Belgium, &c. &c.; and the results 
obtained by its use, although sometimes satisfactory, have 
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shown an extreme variability. The chief objections to this 
method may be stated as follows :—The Committee on 
Explosives consider that—(1) “‘ The shape and size of the 
Rodman knives and coppers render it imperative to place 
them at the upper extremity of the plug, and conse- 
quently on the exterior of the gun; the gas has therefore 
a cousiderable space to travel through between the powder 


chamber and the instrument ; thus before reaching the | 


latter it has attained a high vis viva, especially in quick 
burning powders. This is transferred to the knife, and 
the recorded pressures are always much higher than should 
be the case.” (2) The cut in the copper specimen does not 
appear capable of being measured with great precision. 
(3) There must be considerable difficulty in securing uni- 
formity in copper plates of the size used. 

Lastly, we have the “crusher” gauge, a description of 
which will be given when we consider the proceedings of 
our own Special Committee on Explosives. 

Among the numerous experiments carried out by General 
Rodman with his pressure gauge was one to determine 


whether the pressure exerted by fired gunpowder partakes | 


more of the nature of a blow, or of a rapidly increasing 
pressure, in its effect upon the gun. 

A slowly-applied pressure, of a given intensity, will pro- 
duce a certain indentation in the copper specimen, and may 
be repeated almost indefinitely without perceptibly increas- 
ing that indentation so long as the maximum pressure re- 
mains the same. When, however, the impressed force 
is of the nature of a blow, every succeeding blow will 
deepen the first indentation. General Rodman found that 
with the powder he used there was no perceptible enlarge- 
ment in the cut produced in the copper when the same 
specimen was used again and again. We understand that 
this result has been verified both in Russia with the Rod- 
man gauge, and subsequently in this country with the 
“crusher” apparatus. It is said, indeed, that in some cases, 
with very quick powders, a slight change was noticed iu the 
specimen after each discharge, while with slowly-igniting 
powders there was absolutely no variation whatever. 

These experiments seem to indicate that, except in the 
case of very violently explodiug gunpowders, such, for 
instance, as our poudre brutale, or R.L.G., although the 
pressure exerted by exploded gunpowder is developed with 
very great rapidity, yet it does not in its effect upon the 
gun partake of the nature of a blow. The methods which 
come under the second head, or velocity trials, have been 
very numerous. Robins, and subsequently Hutton, at- 
tempted to arrive at an expression representing the absolute 
velocity and expansion of exploded gunpowder by observ- 
ing the initial velocity of a projectile of known weight, 
and then speculating on what force must have been exerted 
to cause the observed effect. The conclusions, however, 
arrived at by these philosophers were exceedingly conflict- 
ing, a result which is not surprising when we reflect tha 
the means at their disposal were extremely inadequate, and 
that the theoretical determinations of their constants was 
founded upon purely hypothetical data of very doubtful 
accuracy. It is unnecessary for us to enter into a considera- 
tion of the many theories advanced to account for the ob- 
served effects of gumpowder. The subject possessed a great 
interest for the speculative philosopher, and was from time 
to time treated of by Bernouilli, Euler, Lagrange, Piobert, 
&ec., all mathematicians of the highest order. The first 
purely practical attempt to ascertain the approximate pres- 
sure of fired gunpowder in cannon was made by Dahlgren. 
This United States naval officer caused a number of holes 
to be bored at certain intervals along a gun, so that a com- 
munication was established between the outside and the 
inside of the gun. Pistol barrels were screwed into these 
holes, and the length of each barrel so arranged that all the 
bores were of equal length. This was attained by using 
short barrels at the breech end of the gun, and longer ones 
towards the muzzle. 

The gun thus fitted was loaded with its service charge 
and projectile, each of the pistol barrels being charged at 
the same time with a spherical leaden bullet. A baulk of 
wood was arranged so as to intercept the fire from the 
pistol barrels. The gun was now fired, and the pistol 
bullets each received an impetus proportional to the pres- 
sure of the gas at the particular pvint at which the corre- 
sponding barrel was inserted, Thus the penetration of the 
bullets into the wooden baulk became a sort of rude 
measure of the pressure of the powder, and led Dahlgren 
to construct his guns accordingly. The Belgians have 
recently made some attempts to improve upon this method, 
by observing the velocity of each bullet a short distance in 
front of the barrel as well as the velocity of the gun pro- 
jectile close tothe muzzle. The following was the method 
pursued :—Having selected a certain guu for the experi- 
ments, holes were bored at various distances, say a calibre 
apart, comnielicing from the end of the powder chamber. 
These holes are along the side of the gun and perpendicular 
to the axis of the bore. The holes are tapped with’ a 
screw so as to receive either a plug to close them, ora 
hollow tube or gun barrel, from which cylinders are fired. 
This gun barrel is provided with an exterior screw and 
shoulder, so that when screwed home in its corresponding 
hole the extremity is flush with the interior of the bore of 
the gun. Each hole is provided with a corresponding 
barrel, and all the barrels are constructed alike, of exactly 
the same lefigth and diameter. The cylinders are of ‘stéel, 
hemispheri¢al headed, and of equal weight and diameter, 
the latter béing something smaller than the calibre of the 
barrels, so that the cylinders may be inserted with’ very 
little windage. ? ? 

‘The éxpériments are made in the following manner ;— 
One of the screw plugs—suppose that just in’ front of the 
trunnions—is withdrawn; a cylinder is placed in the 
corresponding barrel, the end of the cylinder being flush 
with the bottom of the bore of the barrel. The gun is 
then loaded with its charge of powder and a projectile, 
The barrel is screwed home into its hole. The gun is 
directed so that the shot will pass through the two wire 
screens of an electro-ballistic apparatus, and that the 
cylinder when blown out by whe explosion will pass 
through a second pair of wire screens, communicating 
with another electro-ballistic apparatus, Thus the velocity 





of both the shot and the cylinder are observed at a short 
distance from the gun. These velocities are then cor- 
rected for the loss due to the resistance of the air during 
this short interval, and we thus obtain the initial velocity. 
The results thus obtained afford data for a very intricate 
and laborious calculation, by which the pressure is arrived 
at. 

Another method of ascertaining the velocity of the pro- 
jectile at different parts of the bore, and thus inferring the 
pressure, may be described as follows :—A gun is selected, 
say, of twenty calibres length of bore. A certain number 
of projectiles are procured of exactly the same weight and 
diameter. For this purpose common shells are the most 
suitable, as they can be always brought to the required 
weight by being filled with sand, &. The charges are de- 
termined on, say, one-fifth and one-tenth the weight of 
the projectile, and a certain quantity of powder of the 
same date of manufacture is procured, in order that all 
the experiments may be made under identical circum- 
stances. The velocity of five or more rounds with each 
charge is then observed, after which one or two calibres in 
length are cut off the gun and the velocity again observed. 
In this way the gun is cut down by degrees, the velocity being 
observed after each operation. The results give a series of 
velocities corresponding to different lengths of bore, but 
as these velocities were necessarily observed on several 
days, and thus under different circumstances which may 
affect their accuracy, it will be necessary to lay them down 
on a curve, the velocities as ordinates, the lengths of bore 
as abscissee, and make the necessary corrections by inter- 
polation and differencing. The result will be a curve 
representing the velocity of the projectile at different 
distances in the bore. The mean pressure per square 
inch can then be calculated in the following manner :—The 
total amount of work necessary to produce a velocity, V, 
with a pressure, py, and in a time, ¢, during which the 
projectile moves over a space, s, will be given by the 
equation 

.= WV 
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and the total mean pressure, p, will be 
_Wv: 
emery 77) 

Thus, let us suppose we have a gun of 10ft. length of 
bore, firing a cylindrical rifled projectile of 9in, diameter 
and 250lb. weight, with a charge whose length is 12in., 
the initial velocity being 1200ft., the mean pressure per 
square inch will be given by the equation 

ae WwW v: 

~~ 4480 g x r? (J — a)’ 
in which P = the required pressure per square inch in 
tons. 





W = weight of shot in Ibs. 

V = initial velocity in feet. 

# = semidiameter of shot in inches. 

1 = length of bore in feet. 

a = length of cartridge and wad in feet. 
Substituting the above values we have— 

250 x 1200? 

P= 4480 x 32°191 x 3°1416 x 45% x (10 — 1) 


In this manner it is possible to determine the approximate 
mean relative pressure of the gas in the bore. This 
method has, however, been objected to for the following 
reasons :—(1) When the gun is reduced in length as far as 
the shot chamber there will be considerable difficulty in 
measuring the initial velocity of the projectile. (2) As 
the bore becomes very short the projectile will receive a 
certain increment of velocity from the onward force of the 
powder outside the gun, and there is no direct means of 
measuring this extra velocity. (3) In consequence of the 
labour entailed in cutting down the gun, the experiments 
must necessarily be spread over a considerable time. 
(4) This method entails the destruction of the gun. 

If not the first, one of the first, instruments intended to 
measure the successive increments of velocity impressed 
by the expansive force of the ignited charge upon 
the shot from the time it leaves its seat in the gun 
until it reaches the muzzle was Rodman’s velocimeter. 

The principle of this instrument depended on the me- 
chanical law that no connected system of bodies has the 
power of changing the position of its centre of gravity ; 
and that the same force will impress upon different bodies 
equal quantities of motion in equal times, irrespective of 
their masses, The velocimeter consisted of (1) a cylinder, 
mounted in a frame, and capable of receiving a uniform 
motion of rotation about its axis; (2) a movable slide 
carrying a marking point so placed as to move parallel with 
the axis of the cylinder. ‘The instrument, as used by 
Rodman, was only applicable to smooth-bore guns of a 
size that could without difficulty be slung in the gun 
pendulum. The cylinder was firmly fixed with its axis 
parallel to that of the gun, and at such a distance in its 
réar as to be below the arc of recoil. 

Our space will not admit of a detailed description ; 
briefly, therefore, the cylinder was set in motion, and the 
gun on being fired moved the marker in its recoil, thereby 
describing a curved line or helix on the surface of the 
cylinder. The ordinates and abscisse of this curve gave 
a reiation between time and space from which the velocity 
of the shot was determined. ' ' 

In 1858 Sir Joseph Whitworth designed an apparatus 
intended to measure the explosive force of gunpowder ‘by 
registering the ‘recoil of a gun. The instrument, we be- 
lievé, consisted of a metal disc about oné foot in dianieter, 
to which a rotation of about thirty revolutions a sécond 
was given. The disc was faced with paper upon which a 
marker or pencil travelled under the guidance of thé 
long arm of ‘a lever, the short arm of which was moved by 
the gun in its recoil. By this means it was expected that 
a’ time curve would be traced on the’ disc. Various 
arrangements, based’ on Rodman’s velocimeter, have, wé 
believe, been pro from time to time, but hitherto the 
difficulties of reducing theory to practice have been insur- 
mountable. Theoretically it’ is quite possible to attach a 
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| projectile at any instant. 


rod or wire to the shot in such a manner that, on motion 


being communicated to the projectile, a curve might be 
graphically described on a cylinder revolving at a known 
rate. It is evident that the ordinates and abscisse of this 
curve would enable us to compute the velocity of the 
Very great practical difficulties 
would, however, attend this method. If attached from 
the rear the rod or wire must pass through a vent 
in the gun, through the cartridge, and be firmly secured 
to the shot. It would be liable to stretch, break, bend, 
burn, or otherwise become unserviceable. It would appear 
more feasible to attach the wire, in the shape of a stout 
iron rod, to the front part of the shot, and so cause it to 
mark on a revolving cylinder near the muzzle. 

The blast of the discharge might, however, interfere with 
this arrangement, added to which great difficulty would be 
experienced in causing a cylinder of the necessary size to 
revolve with sufficient rapidity. Provided, however, the 
practical difficulties were overcome, this method would 
give us a true relation between time and space. Thus, let 
us now suppose a pencil to be attached to a shot in sucha 
manner that on the motion of the projectile the pencil 
should move along the surface of a paper-covered cylinder 
arranged with its axis parallel to, or in prolongation of, the 
axis of the gun. 

It is evident that the line drawn by the pencil would be 
straight provided the cylinder were at rest, and that it 
would be curved if the cylinder were revolving. 

Let us assume that the cylinder be made to revolve, that 
its rate, V, is known exactly, and that the pencil describe 
acurve, A B, so. 
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The velocity v of the shot at any point of the curve, P, 
for instance, will be found by drawing a taugent and per- 
peudicular from P to Q and R. 
Then 


+= 


Similarly if the curve A B represent the whole time, T, 
of the shot in passing through the bore, the time, ¢,, of pass- 
ing from A to P will be 

_m.AR 
t=T LG’ 

By this means we can ascertain the velocity with which 
the shot is moving at any instant, or, which is the same 
thing, the times of passing over successive spaces. 

Let us now assume the bore of the gun to be divided 
into a number of equal small spaces, say the tenth part of 
a foot, and the pressure to be uniform over these exceed- 
ingly short intervals, Calling 7 the length of the bore 
from the base of the shot to the muzzle, n, the number of 
equal parts, v,,¥,,V;. . . .« vn, the velocities of the 
shot at the end of each interval, P,, P,, P;. . . . 
Pn, the corresponding pressures ; we shall have 
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P,= 298 (v?,) 
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P,= 298 (v?, —v*,) 
WwW 
P= 29 = (v?, —v*,) 
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where 
v = velocity in feet per second. 
g = accelerating force of gravity in feet =32:2ft. 
W = weight of the shot in pounds. 
= length of the bore in feet. 
P= total pressure in pounds. 
If we desire to reduce this to pressure in tons per square 
inch, or p, 


—_— P _ 
P=" r® 2240 
where 
p = pressure in tons per square inch. 
w= 31416. 


r = radius of shot in inches. 
P = total pressure in pounds. 
2240 = number of pounds in a ton. 

It appears from the aoove, that to estimate pressure by 
this means, it is necessary to know the length of bore of 
the gun, the weight and diameter of the projectile, aud the 
velocity with which it may be moving at any instant dur- 
ing its passage through the bore. In our next impression 
we shall speak of the labours of the Special Committee on 
Gunpowder. 








New WoRKS IN CAMPBELTOWN HaRRouR.—For two years 
works fortheimprovementof thecentre quay in Campbeltown Har- 
bour have béen in course of erection, on Thursday last this 
busy town ‘was the scené of ‘& in ic di on on the occa- 
sion of laying a memorial stone to conimemdrate' the completion 
of the work. The old pier had not been propertly founded, and a 
piece of it fell into the bay. A temporary extension of the south 
pier was first made to accommodate the steamers, and a fine new 
wall, ‘some distance in front of the old work, was begun at the 
damaged pier. ‘The owen | is carried down to low wales, and is 
built upon a foundation formed by’ rows of greenhéart sheet 
piling, filled in between and up’to the level with hydraulic con- 
crete. This part of the work proved to be very troublesome, owing 
to the soft nature of the and some of the had to be 





h ii 
carried down near] t. below low water before if, it a good hold 
of the nde Ging’ A badabeae Goods thof'e fa conte af Getae 
tioti; being Messrs, Storey Smith, of Glasgow. 



































Sept. 9, 1870. 


THE ENGINEE 


167 








Y 





RAILWAY MATTERS. 


THE Belgian Government has not ratified an adjudication which 
took place in July at Brussels, and which comprised inter alia 
contracts for about 5000 tons of Bessemer steel rails for the 
Belgian State lines. 

A SECOND line of Liverpool street railway was publicly used for 
the first time on Friday. It passes from the Exchange to Stanley 
. Park through Scotland-road, one of the largest and most crowded 
thoroughfares of the town. 

WE understand that the contract for the whole of the ironwork 
for the Liverpool] Central Railway station, about to be constructed 
conjointly by the wid and, Gredt Northern, and Manchester, 
Sheffield, end Lincolnshire Railway Companies, has been taken by 
a Middlesbrough firm. _— 

THE Compagnie des Chantiers et Ateliers de l’Océan has esta- 
blished at Havre a special workshop for the manufacture’ of 
locomotives and tenders, Besides having various orders on foreign 
account, the company is now engaged on a number of locomotives 
for the Western of France. Axles of great — are being 
introduced into “thesé' engines on a principle patented’ by the 
Western of France. y ; 

THE traffic receipts on the Eastern of France Railway, which 
runs from Paris $0 ¢he poll of war, are now seriously affected by 
the hostilities Prévdiling. ‘The last weekly traffic retutm shows a 
decline of £17,858 tipon the old concéssions, and a further decline 
of ,156 upon the new Concessions, as compared with the corre- 
sponding week of last year. Thi total loss of revenue for the 
week atounted to £38,514. sat 

THE Russian Government has approved plans prepared py the 
Moscow and Jaroslaw ad forthe construction of sharon Baie 
line ‘between Jaroslaw and Vologdi. ‘Ttis hoped and expected that 
the extehsioh'will proye a feederto’ ‘the existing lind ‘between 
Moscow And Jaroslaw. © The Charkow and Krementchug, ‘dnottier 
of the ‘Rissian ‘guatainteet! lines, Was opened for'traffie between 
Poltava ‘and Kretienitchug on Aug. 1]. A linefrom Terespol'to Kis- 
chinéw is expected to be brought into working at the beginning of 
the year. , 

Ir will interest many to know that a movement, inaugurated by 
Mr. R. H.'Ellis, is on foot in Dewsbury for securing an extension 
of the Ossett branch of the Great Northern Railway to'that town. 
A deal of business is done in Dewsbury with the Great Northern 

tailway Company, and all merchandise has at present to be carted 
to and from Batley. Ifa station were opened at Déwsbury there 
would, it is believed, be a great increase of business. ' Memarials 
to the directors of the Great Northern Company, ‘in favour of the 
scheme, are being signed. ' . 

THE line between the Hammersmith Junction and the West- 
bourne Junction is being considerably’ widened in order to keep 
the main line traffic distinct from that‘of the Hammersmith and 
City traffic. A station, to be called’ thé Harrow-road Station, is 
contemplated in the garden of Mr. 'F.'G. Saunders, the secretary 
of the company. The ualteratioti of the ‘gauge from the broad to 
the narrow has just been effectitafly ‘completed’ on the Wycombe 
branch, and the local service of that Tine will noWw'be carried over 
the narrow gauge to and from London. 

THE direct railway line from Ayr to Mauchline was opened on 
1st September for passenger traffic. The new line is about eleven 
miles in length, and will be a great corivéniénce to thosé living in 
the neighbourhood of the route. Mauchline by the road is only 
about ten miles distant from Ayr, and ‘sonit idea of the value of 
such a line as the one now openetl will be formed when we state 
that under the old railway system alf the traffic between the ¢wo 
places had to be conducted over nearly thirty miles of railway. 

Tue half-yearly meeting of the Dartmouth and Torbay Com- 
pany was held at Dartmouth on Friday ; little or no progress has 
been made in thié ‘negotiations for the amalgamation of the ¢om- 
pany with that of the South Devon ‘Railway, but it is hoped that 
Sir Roundell Palmer will consent to'act as arbitrator, and that 
the question will bée brought forward at the élose of the long vaca- 
tion. Resolutions were passed authorising the raising of further 
capital by the ‘creation of new shares, and for attaching to such 
new shares a preferential dividend ; also for authorising the direc- 
tors to borrow sums not exceeding £13,280. 

THE state of the French railways is very alarming. The Lyons 
and Mediterranean line, all thé railways south ‘of the Loire, the 
Orleans, Western and Ceinture railways are safe yet, but the em- 
ployés are overwhelmed by the work. ‘The staff is reduced to the 
nutber strictly necessary for the safe working of the lines, all the 
rest are called toarms. The Northern Réseau is intercepted in 
the Ardennes district. The Est Réseau comprises three trunk 
and several branch lines, all of which are more or less intercepted 
and mutilated. The line from Strasburg to Basle is in the hands 
of the Prussians. The Paris-Strasbourg Railway is open only to 
Chiteau-Thierry ; the Mulhouse line to Troyes. The Eastern 
Railway Company is in such a disturbed state that the time- 
tables of last May have not been altered yet. 

THE Glasgow Union Railway was opened on 1st of September 
in a formal manner by Mr. Johnstone, Mr. Wainwright, and Mr. 
Gilmore, of the South-Western Railway, with Mr. Mason and Mr. 
Maclaren of the North British Railway ; and these gentlemen, 
with the engineer and secretary of the Union Company, passed 
over the whole line from Pollokshields to near the cattle-market, 
with a locomotive and several carriages attached, and en route 
passed in and out of the central station at Dunlop-street. It is 
now contemplated to have the Glasgow City Cnion Railway 
opened throughout for traffic simultaneously with the opening of 
the North British Coatbridge Extension Railway for passenger 
service, which, it should be stated, is already so far complete as to 
be available for public trains conveying goods and minerals from 
Coatbridge to the station at Camlachie. 

THe Garstang and Knott End Railway, from the junction with 
the London and North-Western Railway to Pilling, is ready for 
traffic, and has been examined by Capt. Tyler, the Government 
aps pre The line has been tested by two heavy goods engities, 
and all the works have been proved satisfactory, and the arrange- 

ments for working the goods and passenger traffic are all but com- 
plete. The erigineer, Mr. Tolme, in his report, states that the 
works in the first seven miles of th? railway were so far finished 
as to have enabled him to give notice to the Board of Trade of 
their intention to open the first section for public traffic, and he 
was daily waiting for the inspector to again examine the line. 
Most of the stations have been commenced, and will be com- 
— as early as possible. The sidings are not quite completed ; 

ut arrangements have been made of the completion of the re- 
mainder of the line to Knott End, which will be as important a 
length for the development of the line and traffic as any part of 
the undertaking. 

AN important decision has been given which has hitherto 
seriously affected the coal traffic to London. Sir John Karslake, 
who was the arbitrator appointed by the Midland and Great 
Northern Railway Companies to decide as to whether the latter 
could be allowed to alter an agreement entered into by them with 
regard to the rates to be charged for the conveyance of coal by the 
two lines to London, has just made his award. It appears that 
in January, 1863, an agreement was entered into between the 
companies by which it was stipulated that the e rate for 
coal.to London should be fixed on certain principles. This agree- 
ment has worked most unfavourably for the Great Northern, the 
Manchester, Sheffield, and Lincolnshire Company, which is the 
peiecinel feeder for the former, and also for the coal owners in 

mth Yorkshire. Sir John Karslake has, however, decided in 

‘favour of the Midland Company, so that the agreement is binding, 
and cannot be altered. The South Yorkshire coal owners, in con- 
sequence of this decision, intend taking steps to have the coal from 
thes ar ig Lay a by other means bang the Come Northern, which 
is Is. m more on e 
Dectrhien Sm mete te dondon then by’ 











NOTES AND MEMORANDA. 


AN alloy of 50 parts of lead, 36 of tin, and 225 of cadulum, is 
recommended for stereotyping purposes as more fusible, and at the 
same time harder, than that Pa made with bismuth. 

AccorpDINnG to Morren, the diamond heated to bright redness in 
acurrent of illuminatitig gas becomes covered with a deposit of 
graphitic carbon, which can be partially rubbed off, and can be 
entire'y removed by polishing; if it be afterwards cautiously 
heated to redness on platinum foil, it recovers its original lustre 
and weight. 

THE composite roller now in use by printers was the chance dis- 
covery of one Edward Dyas, prititer and ‘parish clerk of Madeley, 
in Shropshire, England. His glue-pot Having been upset, and 
Dyas not having ‘a pelt-bali ready at hand, he took up a piecé of 
the glue in a soft stite, and inkel a ‘form with it so satisfactorily 
that he continued its ns¥ He afterwards added tréacle to keep 
the glue ‘soft: :  e eo om 

Dr. STOLzEL gives what he considers an excellent, cheap, and 
durable substitwté for the copper cylinder in Daniell’s battery. 
piece of Well polished sheet tin is immersed in a very dilute solu- 
tion of a copper salf and put in connection with a weak galvanic 
current. ane the lapse of from fifteen to eighteen hours a layer 
of Heal -a@hering copper is deposited upon the plate, which ‘Mdy 
now be t nt into the required forth: 

M. Manrx has taken, in France, a patent for the application of 
fluosilicic acid for the purifying of beetroot, and other saccharine 

uices. The satchdrine fluids are first diluted with a sufficient 
entity of water’ ts take away the viscosity of these fluids, 
sufficient fluosilicic acid is then added to precipitate all the potas: 
Sim salts présent, and next chalk is added to saturate any 
éxcess of the acid. “The fluid is then filtered in order to obtaif a 
tlear liquid, atid this afterwarils tréated‘in the usual manner. 

THE report of the french Telegraphic Administration for 1869 
shows it to be’ probably’ the ‘Most complete and Well organised 
system in the world. The peste official figure’ will give sotne 
idea of its extent’:—Number’of miles of line (exclusive railway 
lines), 25,441 ; wire, 70,635; Sabmarine cabies, 360; whole number 
of Stations) ' 31425" emploés, “4989 ; number of instruments :— 
Morse, 2951; dial, 1797 ; Hngtles (printing), 342; Caselli (auto- 
graphic), 13; Neyer, 10; Yotal; 5113.‘ MWhole’ number of wWes- 
sages of all kinds transmitted; 6)309, 305 

In a recent number of Les Mondes Dr. A. Roué calls attention 
to the fact that a great mahy scientific publications of the northern 
and easterly parts of‘ Etirope’remain almost uiknown, except in 
the countries where thé langaages (Swedish, Danish. Finnish, 
Lithuanian, Russian, Czech, Selvonic, Magyar, Polish, Neo-Greek, 
and Roumanian, and even Dutch) in which'they are publislied are 
spoken. Thé author suggests'that it would be an advantage if, 
for each of these publications, either a full translation or an ab- 
stract of the papers’ were simultaneously published in French, 
English, or German. 


< 


One of Dr. Richardson’s last course of lectures on experimental 
medicine was remarkable for an experiment, which appears to show 
that there is a direct and almost immediate passage of ‘substances 
in the gaseous form through ‘all the tissues of the body, and espe- 
cially through thé coats of ‘veins. He introduced’ finé tube 
through the nostril of a rabbit into the cranial cavity. Air, or 
carbonic acid gas, pumped tlirough this tube, instantly made its 
appearance in the right cavities of the heart. The carbonic acid 
darkened the blood ‘and stopped the systolic action. Atmospheric 
air rendered the blood of the right side arterial, and restored the 
systole. 

Rosstn’s method for the preparation of oxygen gas without the 
aid of heat has been modified by Bottger, and is represented as 
affording a puré gas as readily as hydrogen can be made from zinc 
and dilute sulphuric acid. He takes e(jual weights of peroxide of 
lead and binoxide of barium, in a tubulated retort or flask, pro- 
vided with a safety tube dnd pours on'weak nitric acid, the evulu- 
tion of oxygen takes place regularly, and the reaction is explained 
as follows :—Binoxide of hydrogen ’is ‘first formed, and this is at 
once decomposed by the peroxide of Teal, and pure oxygen is liber- 
ated. The mixturé of the dry lead and barium salt will keep in a 
well-stoppered bottle, and thus the necessary reagents for the evo- 
lution of oxygen can be always on hand. 

ProressoR WAGNER, in his reports, says that the manufacture 
of iodine from Chili saltpetre already amounts to 30,000 lb. per 
annum. ‘The method invented by Thiercelin for its reclamation 
from the crude material is as foJlows:—The mother liquors re- 
sulting from the manufacture of saltpetre are treated with a mix- 
ture of sulphurous acid and sulphite of soda, in proper proportion, 
and the iodine will be precipitated as a black powder. The preci- 
pitated iodine is put into earthern jars, on the bottom of which are 

ayers of quartz sand, fine at the top and coarse at the bottom; 
from this it is removed by earthern spoons into boxes lined with 
gypsum, and a greater part of the water thus removed. It is 
sometimes sold in this impure state, or further purified by subli- 
mation. 

From Cosmos we obtain the information that M. Bittger has 
produced a new test paper which is highly sensitive towards the 
alkalies and alkaline earths. The reagent is a magnificent colour- 
ing matter, obtained from the leaves of an exotic plant (Coleus 
verschaffelti), upon digestion for twenty-four hours with absolute 
alcohol, to whieh a few drops of sulphuric acid have been added. 
The paper is prepared for use by the usual process. The colour is 
a splendid ol, which passes more or less rapidly into a finé shade 
of green by the action of the alkalies or the alkaline earths. It is 
far more sensitive than turmeric ; it is unaffected by carbonic acid, 
and will indicate the presence of the least traces of the carbonates 
of the alkaline earths in water. A moistened strip of the paper, 
when held at the opening of a gas jet, immediately assumes a green 
colour if ammonia & present. 


LARGE factories for the manufacture of grape sugar from corn 
have recently been established in New Orleans, Buffalo, and 
Brooklyn. The corn is steeped in weak soda lye, for the purpose 
of softening the husk and gluten, and is then ground wet, and run 
through revolving sieves to separate impurities ; afterwards it is 
made to flow through ways or troughs, in which the starch 
gradually settles as a white powder. The wash water is run into 
a large cistern, and allowed to ferment and produce a weak vinegar 
The starch from the troughs is put wet into the mash tub, and 
treated with water containing one per cent. of sulphuric acid 
for eight hours, The acid is neutralised with chalk or carbonate 
of lime, and the liquid evaporated to get rid of the gypsum, and 
afterwards further evaporated in vacuum pans, and run into 
barrels ready for crystallisation. 


THE amount of stimulants and narcotics used in the world is 
almost beyond belief. The taste for them is so general that 
those who argue in favour of their moderate use on the ground 
that nature has implanted a desire for them, are certainly not 
without plausibility. A competent German authority, Von Bibra, 
in his preface to “‘Die Narkotischen Genuss-Mittel und der 
Mensch.” (man and the use of narcotics) assumes the following : 
** Coffeee leaves, in the form of infusions, are taken by 2,000,000 
of human beings ; Paraguay tea is consumed by 10,000,000; cocoa 
by as ‘many ; betel is chewed by 100,! 004 ; chickory, either 

re or mixed with coffee, by 40,000.000; cocoa either as choco- 
ate, or in ‘some other form, by 50,000,000; 300,000,000 eat or 
smoke hashish ; 400,000,000 use opium ; Chinese tea is drunk Sy 
500,000,000 ; coffee by 100,000,000. All known people of the earth 
are addicted to the use of tobaco, chiefly in the form of smoking ; 
otherwise by snuffirig or chewing.” It will be noticed that, al- 
though this includes several articles usually classed as stimulants, 
it makes tio mention of the’ people who consume alcoldlic drinks 
in some form: "These, it may be safely assumed, constitute a larger 
} number than any avliened above. . 
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MISCELLANEA. 

GENERAL GEorGE B. M’Ciettay has been appointed Chief 

Engineer of the Department of Docks of New York city. 

It is stated that the retirement of Admiral Sir Robert Spencer 
| Robinson, K.C.B., Controller of the Navy, ts définifely’ arranged 
| to take place in October, at the completion of his’ ten years’ ser- 
| Vice. 
| ANOTHER meeting of the creditors of Messrs. Kynoch and Co., 
of Birthingham, has been held, and ‘the resolution Of a former 
meeting agreeing to accept 10s. in tlie pound guaranteed, con- 
firmed. "" . ’ 

Very reasonable complaints are being made that no openings 
are as yet formed leading from the side streets on to the Thames 
Embankment, which is at present cbtnparatively useless in con- 
sequence. : . ’ 

THE manufacturers of Erie, Pennsylyania, are boring gas wells to 
the deptli $b 300ft., the product OF Which ik tse for the 

roduction of steam, and ‘the supply is stipposed to be inex- 
austible. 

THE office of Government Astronomer at Sydney, New South 
Wales} is vacant by the death of Mt. George K. Smalley, B.A., 
F.R.AS. It is'of'the’ annual value ‘of £600, and is in the gift of 
the Premier of the colony: 

THE following appointments have been made during the week : 
William Datk; chief engineer, to the Dee; Samuel T. Singer, 
chief enginéér, to the Pembroke, for service m ‘the Scout; W. D. 
Beaton, chief engineer, to the’ Cos8ack. 

Tue tenders of the four following ‘firms for the building of the 


; four irontlads ordered bythe Admiralty have been accepted, viz., 


Messrs. J. Elder and Co., Messrs: Caird and Co:; Messrs. Palmer 
and Co., ‘and Messrs. Dudgeon and Co. —_ 

THE report of the Pembroke and Tenby Railway, presented to the 
meeting, stated that thebill submitted to Parliament for the ex- 
tension of the line inté her hauldate's dockyard ‘hid’ received the 
royal assent, and the works would be commenced ithmediately. 

THE works in connection with the A. B. C. process of purifying 
and utilising the Sewage have been commenced’ by the Leeds cor- 
poration near the ‘sewage outfall on the river Aire. It is ex- 
pected that they ‘will betompleted in about tlifee of four months. 

Tris with regret ypak ye have to announce the death of Mr. 
W. It. Fabian, first-class dbsistant-enginéer, R-'N-, whio died while 
on his passage to Aden to “Jhin H.M 8. Cossack, to Which ship he 
had been appointed by the Admiralty. Mr. Fabian oiily left Sheer- 
éss at the end of July. . . 

At a meeting of the South 
ciation, held at the King’s 





ead Hotel, Barhsléy, on Tuesday, 
it'was resolved to advatiée tilé price of steam Yoda] 6d. per ton, 
to commence on and after ¢h@'12th of September.’ It was stated 
that the prospects of thé trifle were good, several] vessels were 
taking in cargoes at Hull)’ whilst it was Uxpécted that the 
steatiiers-to Prussian ports’ would shortly resimé rimning. 

THE new iron’ pier ‘at the Royal Ar-enal, Woolwich, is being 
enlarged. “Ihe head of the pier is td be iftreased to the extent of 
175ft:, making ‘its length, When finished, "900ft’’ Two 13-ton 
hydraulic cranes are being éréeted'at the head; in addition to 
the 30-ton steam crane’ already cémpleted ; the two new ones will 
be placed one"’Gn' each side When finished ‘this pier will be a 
great acquisition. “The depth of water at the head at low tide is 
i8ft., and at high water 36ft.; the largest ships can therefore be 
brought alongete at arly time. 

THE value ‘of the castings and cast iron exported from the 
United Kingdom in June was £81,816, as compared with £103,072 
in June, 1869, and £61,539 in June, 18683 and for the six months 
ending June 30 this year, £405,543, as compared with £398,406 
in the corresponding’period of 1869, and £328,270 in the corre- 
sponding period of ¥ The quantity of castings and cast iron 
exported In Juné was’ 10,681 tons, against 13,252 tons in June, 
1869, and 7740 tons'if’ June, 1868; and for the six months ending 
June 30, this yer, 50,585 tons, against 48,046 tons in the corre- 
spondiag period Of 1869, and 42,007 tonsin the corresponding 
period of 1868. In this year’s total, Russia figured for 2887 tons, 
Brazil for 2046 tons, British India for 5432 tons, and Australia for 
4322 tons. 

In accordance with an intimation given in the House of Com- 
mons by Mr. Brucs, the Home Secretary, the various cal 
authorities in the country have been invited to co-operate with 
the inspectors of factories in the collection of statistics relating to 
the employment of tke people in factories and workshops. 
Hitherto these statistics have been obtained only from the lead- 

g textile manufacturers, but now they will be songht from every 
trade and handicraft in the kingdom. If prepared with care and 
accuracy these returns will contain an amount of information 
which will be most valuable ; and 48 we understand it is the inten- 
tion of the Home Secretary to publish them in future at stated 
intervals, they will without doubt prove an efficient register of 
the industrial progress of the nation. 

NOTWITHSTANDING, says Nature, the announcement which was 
made to the contrary, the International Metric Commission met in 
Paris from the 8th to the 13th ef August, for the purpose of some 
preliminary business, and then adjourned to a more favourable 
opportunity. Of the twenty-five foreign states which accepted the 
invitation of France, twenty were represented, viz., Austria, Chile, 
Colombia, Spain, the Roman States, the United States of North 
America, Ecuador, Great Britain, Greece, Italy, Nicaragua, Peru, 
Portugal, Russia, San Salvador, Norway, Sweden, Switzerland, and 
Turkey. The bureau was constituted as follows :—President, M. 
Mathieu, of the Institute of France ; vice-presidents, M. Struve, 
ot the Academy of Sciences of St. Petersburg ; Prof. W. H. 
Miller, of the Royal Society of London ; Prof. Henry, Secretary 
of the Smithsonian Institute of Washington ; M. Herr, Prof. of 
Geodesy and Astronomy in the Polytechnic School of Vienna ; and 
General Morin, of the Institute of France, secretaries; M. Tresca, 
sub-director of the Conservatoire des Arts et Métiers ; and M. 
Hirsch, director of the Observatory at Neufchatel. The commis- 
sion decided that the question to be proposed at a future time 
should be of two kinds, the first relating to the metre itself, the 
second to the kilogramme. A committee was appointed to carry 
out the needful arrangement in the interval before the next meet- 
ing, consisting of Prof. Airy, assisted by Mr. Chisholm, Baron 
Wrede, and MM. Wild, Hirsch, Ibanez, Steinheil, Forster, Lang, 
and Hilgard. 

AN important invention has just been patented by Mr. Hunt- 
ress, colliery manager, Mr. Swinborne, engineer, and Mr. Wilson, 
colliery manager, all of Werfield, near Barnsley, for improvements 
in the means of supplying mines and other places with gas. The 
invention has just been tested at the Werfield Main Colliery, in 
the presence of a number of niining and other engineers. The 
object of the invention is to supply mines and other works situ- 
ated on a much lower level than the gasholder with lighting gas 
in a cheap and convenient manner. For that Puce there is em- 
sloyed and adapted the system of an incline current, produced 
y a steam jet for drawing the gas into and forcing it down’a pipe 
leading to a mine. When the combined current of gas and steam 
has arrived at its destination, or at or near to the bottom of ‘a pit, 
it is led intoa receiving vessel of convenient size and shape. The 
receiver serves to separate and condense the steam which collects 
as water at the bottom, and flows off by a syphon pipe. The gas 
goes off by a pipe from the top of the receiver, and is distributed 
to the burners in whatever direction required. Although the 
Werlield Main Colliery is one of the deepest in South Yorkshire, 
and the piping had to be taken down 935 yards from tlie surface, 
and the gas distributed in three districts the extént of 100 
yards in each, the entire cost ‘of the plant including gasometer, 
retorts, &c., was rather less then £400, whilst the same object by 
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the ordinary mode would not, it is stated, be obtained at a cost of 
less than £1000. : 
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ON PUMPING AND WINDING MACHINERY AT 
A PIT BELONGING TO MR. R. T. CRAWSHAY, 
NAMED THE CASTLE PIT.* 


Fic. 1 is an elevation of the pumping engine, where it will be 
seen that the piston is connected with the pump rod so as to work 
direct. The beam is placed below the cylinder, and the motion is 
regulated by means of a crank and fly-wheel. The pump rods are 
raised by the piston, but they perform the down stroke by their 
own weight, which is considerably more than the water load, the 
excess of weight being balanced as much as necessary by making 
the crank end of the beam much heavier than the pump end, and 
by using a heavy connecting rod. The stroke at the pump end 
is 8ft., but at the crank the stroke is 13ft. 4in., which gives the 
crank end considerable leverage and helps to balance. The pit was 
sunk in a stone a pe” and it was necessary to raise the top of it 
up to the level of a railway by building masonry, so the beam was 
placed below the cylinder to make this masonry also form the en- 
gine house. The nozzle is furnished with a steam valve and dis- 
charge valve opening into and out of the bottom of the cylinder. 
They are worked by two separate eccentrics, so that the steam 
valve can be made to cut off the steam at any part of the stroke 
required. The nozzle is arranged to admit the waste steam to the 
top of the cylinder during the down stroke to keep it hot. There 

are two valves in addition to the working valves, moved by screw 
handles, to shut off the supply of steam and to regulate the dis- 
charge. All these valves are ‘double beats.” The diameter of 
the piston is 68in., and the pressure of steam in the boilers is 
40 lb. per square inch. The rim of the fly-wheel is 26ft. diameter 
over all, and weighs thirty-seven tons. The pit is 333 yards deep to 
the bottom of the sump, but the pumps only raise the water 279 
yards, where there is an adit. There are four lifts, and all the 

umps are forcers with plungers 15in. diameter, but the lower 
‘orcer has an extra valve box and working barrel 14in. diameter 
fixed upon it, so that in case of accident a bucket can be put to 
work in the lower column, thus turning it into a temporary lifting 
pump. The valves used in these pumps are common lifting 
valves, made of gun metal. The pump rods are wrought iron 
bolts 18ft. long, each rod having a socket at the end to receive the 
next rod below it, and they are fastened together by cotters pass- 
ing through them in the usual way. The diameter of the rod at 
the top is 6fin., but the section is lessened as the tension decreases 
till the bottom rod is only 44in. As it is necessary to place the 
plungers close to the main pump rod to make the set-off as short 
as possible, there is no room for cisterns, so the water is delivered 
from one pump to the next by means of lodge rooms formed in the 
side of the pit, as shown in Fig. 2. The shape of the pit is oval, 
22ft. 8in. long, by 12ft. wide, with a brattice dividing the winding 
— from the pumps. A space is left vacant between the 

rattice and pumps large enough to repair or change any part of 
the pump-work without interfering with the winding. The 
guides used for the cages are rails in 18ft. lengths, fastened by 
means of chairs to oak stumples every 9ft. The winding engine, 
shown in Figs. 3 and 4, has cylinders 36in, diameter, 4ft. 6in. stroke, 
worked by steam at 45lb. per square inch. The piston rods are 
guided by parallel motions, and the valves are worked by slot 





links, the valves being ‘‘double beats.” There are safety valves 
fixed on the cylinders to ae overstraining, and the drums are 
furnished with a steam brake. The drums are 12ft. diameter at 
the centre piece, and 16ft. 6in. over the rim, and flat ropes are 
used. The cages are made double to lift two trams at once, each 
tram of coal weighing 31 cwt. long weight. The writer has not had 
time to go into minute details ; however, if any member wishes 
for further particulars, he will be happy to furnish them. 





SELF-STOPPING BEAMING MACHINE. 
Stnce the self-stopping beaming machine, by Howard and 
Bullough, Globe Works, Accrington, illustrated in THE ENGINEER 
three years ago, was brought before the public in our pages, over 
3000 have been made, a fact which abundantly testifies to the 
value set upon it by the trade. Yet it had certain defects, which 
detracted in some degree from the advantage in its favour, and 














= 
7 a od 
‘ 
" 
eli 
a Se 
\ 
O 1 
/ 
4 
eee 














these defects have been overcome by Mr. Singleton as will 
be evident to all conversant with the machine by the 
following description of the machine as made by Messrs. 
Howard and Bullock: — A is the pin-holder and B are 
the pins in the form of staples; C D are two rollers 
working in contact, placed several inches below the pins. Whena 
pin falls, —— the breakage of the thread which supported it, 
it is ted by the inclined sides E E of the pin-holder into the 








* Paper read before the Iron and Steel Institute, on Tuesday, by Mr. 
George Cope Pearce, Cyfarthfa lronworks, Merthyr Tydvil. 





nip of the two rollers C D ; these revolving inwardly, in close con- 
tact, draw the pin down between them ; the roller C, being in a 





SCALE OF Fic.2 
12 3 ¢ $ ¢ 7 grr. 





SCALE OF FICS.3 &4 
#23 4 SFT, 








movable bearing F, yields to the pressure of the pin, and com- 
municating its motion to the arm G presses the spring handle out 
of its resting-place and stops the machine. The pin, after falling 
between the rollers, falls in a trough H and is no more thought of 
for the moment. The warper pieces up the broken thread, sets 
the machine on, and drops another pin on the thread while the 
machine is inmotion. The trough H is from time to time emptied 
of its pins, which are used over and over again. It will be seen 
by this description that the following advantages flow naturally 
from this principle of a machine:—(1) The threads running in 
contact with the surface of the pin-holder, sweep away the fibres as 
they fall, and allow no accumulation of ‘‘ floss” to interfere with 
the dropping of the pins. (2) The nip of the rollers 
being so far below the pins, there is no liability for the machine to 
stop on account of slack ends. The pin cannot fall so low unless 
its thread is absolutely broken. (3) All the pins remaining in 
their ordinary working position above the rollers when the ma- 
chine stops, with the exception of the one which has fallen, and 
for the moment gone out of use, the warper may, after piecing the 
broken thread, set the machine on without hesitation, knowing 
that there is no fear of some of the pins remaining down to ob- 
struct the starting of the machine. (4) The machine being set 
on again, the warper drops a pin on the thread last broken, to 
replace the one that has p between the two rollers, and thus 
little time is lost in getting to work again after a stoppage, and 
the present practice of drawing the thread through an eyelet by 
means of a reed hook is rendered unnecessary, and the time of 
doingsosaved. (5) There being nothing but the tworollersand their 
direct connection to the —— in place of the oscillating 
bar, the trigger-lever, the hook catch, the cam and cam lever, of 
the present machine, the improved machine is considerably 
simpler, there being fewer parts to adjust, and it is less tedious 
to manage. 





InpIAN Rariways.—The following remarks occur in a private 
fetter from a certain observant and well informed man at a 
distance. They refer to an important subject, in which the pub- 
lic have a deep interest, but which, urgent and practical though 
it be, has been managed far too much behind the purdah :—‘‘I do 
not think the State Railways are making much progress. There 
is too much red tape, which involves much expenditure in office, 
and staff, and paper, before real progress begins—and I, for one, 
should not be surprised if the Government returned to the con- 
tract system of construction after all. I am quite satisfied in my 
own mind that this will be the best, the cheapest, and the most 
expeditious mode of carrying out the works. e Government 
have only to be careful on one hand, to avoid big contractors like 
Wythes and Brassey, who won’t come to India themselves, and 
who require exorbitant prices for the use of their capital ; and, 
on the other, the very small contractors would go in for very low 
rates in order to get a contract, and who then either fail or double 
over the job. During the fourteen years I have been in India I 
have seen the evils of both classes, as well as the evils and cost of 
departmental work, where all the officers are not up to the mark. 
I am glad to see old Cotton fighting away for his old favourite 
canals and railways. There is much truth and some error in what 
he writes and says; but practical minds can steer with safety 
and advantage a middle course.”—TZimes of India, __ ceed 
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SIXTY-HORSE BOILER AT THE CONE PAPER MILLS, LYDNEY. 
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THE annexed engraving represents a 60-horse steam boiler at the 
Cone Paper Mills, near Lydney, belonging to the Gloucestershire 
Paper Company. The boiler has been working regularly for about 
three years without giving the slightest trouble for repairs to the 
pipes. Steam is raised by causing water, highly heated in small 
pipes, to circulate through the main boiler. 

The same principle is also carried out throughout the mills with 
the fibre boilers and evaporators. There are two steam boilers 
driving the mills ; the one illustrated in the annexed engraving is 
30ft. by 6ft. Gin., and the other, a Cornish boiler, 30ft. by 6ft.; 
the latter was originally fitted up on the high-pressure tube 
principle eighteen months before that shown, but was fired from 
the end and not the side, and, in consequence of the length of the 
flow and return being the whole length of the boiler, when firing 
hard the pipes frequently burst; they were therefore removed and 
replaced by a 3ft. tube. 


TRANSVERSE SECTION VIEW AT BACK END. 


FILL f PIPE. 








To obviate this in the one shown Mr. Lee put in the pipes 
transversely, not longitudinally, and the advantage is that there is 
a quicker circulation, and never any pressure indicated on the 
pressure gauge beyond 300 lb., which is necessary for proper work- 
ing, and the water in the pipes is carried through the fire and boiler 
much faster, and, of course, at a higher temperature, thereby 
generating steam much quicker. As it will be seen, there are 
two — “circulations” (twenty pipes in each), together 
about . of fin. pipe ljin. outside diameter; and 
each set of “circulations” has two fires, the waste heat 

assing right and left under and along the sides of the 
bolle r, and the pipes being close together in the fire shield the 
boiler from the Sivect action of the flame, of which the pipes get 
the full benefit. The arrangement of the two fires to each set of 
“circulations” is that of Mr. William J. Palmer, of Reading 
and answers admirably, both as regards extra generating power 
and smoke consumption, as the top fire consists of an i 
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furnace with fire-bars and a fire-brick arch turned over about 18in. | always a bright fire and heat, free from smoke, coming in contact 
above, in which the green coal is put ; the heat of the fire-brick | with the pipes. The top part of the circulating pipe inside the 
arch cokes the coal, and as the gas, &c., from the same passes over | boiler is about 7in. under the working level of the water. This, 
the lower fire, whose bars consist of the pipes, itis consumed, and | with the other portion of machinery in the mills, was manu- 
when the lower fire grate requires a fresh supply, the fuel already | factured and designed by Mr. James A. Lee, of the Severn En: 
coked is pushed over the end of the top grate, where there is ' gineering Works, adjoining the Cone Mills. 
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ON THE EFFICIENCY AND DURABILITY OF 
PLAIN CYLINDRICAL BOILERS,* 
By Mr. JEREMIAH HEAD, Middlesbrough. 

THE object of the paper I have the honour to bring under your 
notice is to call attention to certain advantages and certain disad- 
vantages attending the use of boilers belonging to the class known 
as plain cylindrical or egg-ended ; to investigate the cause and ex- 
tent of their defects, and, if possible, to point out satisfactory 
remedies. 

Anticipating an objection likely to be advanced by some, viz., that 
the plain cylindrical type is an antiquated one, and ought to be su- 
perseded entirely, I would urge that it is still adhered to in prefe- 
rence to others in new unde ings under the direction of engineers 
of the highest standing. But were this not the case the large number 
of these boilers in actual operation gives importance to any plan 
whereby greater efficiency and durability can be secured. In order 
that no doubt may remain on this point the records of the various 
steam boiler insurance companies have been consulted. It is as- 
sumed that the en peer of plain cylindrical to other boilers on 
their books is a fair criterion of the general proportion throughout 
the country. 

Here follows the result, which has only been arrived at through 
the kind and courteous co-operation of the chief engineers of the 
various companies :—The Boiler Insurance and Steam Power 
Company, whose head-quarters are at 67, King-street, Manchester, 
have 16 per cent. of all their boilers belonging to the plain cylin- 
drical type. 

The Manchester Steam Users’ ‘Association have 12} per cent. of 
the same. 

The Midland Steam Boiler Inspection and Assurance Company 
show that in their Midland district 66 per cent., and in their 
Northern district 69 per cent. of the boilers upon their books are 
of the class under consideration. 

The total number of boilers insured in these associations is 
17,825, and the total number of plain cylindrical ones 4052. These 
numbers will be found to give 22°7 per cent. as the general average 
= of plain cylindrical to the total number of boilers in- 
8 . 
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+ Two conclusions may here be drawn :—First, that the number 


* Paper prepared for discussion by the Iron and Steel Institute at their - - ; > ; ; - 
meeting in South Wales, September oth, 1870. of plain cylindrical boilers now in use is sufficient to entitle them 
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to special consideration ; secondly, that the favour with which 
they are regarded differs materially in different localities, | _ 

Let us now investigate the usefulness in proportion to the cost 
of these boilers, in order to understand accurately our position 
before judging of their general value. Having regard to the diver- 
sity which is certain to exist in the dimensions and other circum- 
stances of various examples, we shall find it answer our purpose 
best to confine ourselves to the consideration of one particular 
case. From such, results as we may arrive at deductions may 
afterwards be made, subject to modilication, according to varying 


circumstancea, ki fei al eskee ‘ 
The plain, cylindrigal bo, ed (Fig. 1.) is an ordinary 
one, as used in the coak; ite ts of the north of England. 
ig (For the ultilisation of the 
on. of the waste gases from blast 







aa 


It is 45ft, long., and 4ft: 
heat peeled by the com 

furnaces, boilers ag longas GOEE,, or, even S0ft., by 4ft. Gin, dia- 
meter, are frequent.) th Pp ateh are 3in, thick throughout. It 
weighs, exclusive of wou ting exgept guch as are riveted to the 
boiler, about Pi tons, It is ad By Back rack: ag shown, (Fig. 2.), 
one ‘‘flash” fue extending from end to end, and embracing one- 
half of the, entixe, surface of the boiler, It is hung upon, three 
cast iron, beaters by means of nine suspension rods, secured to T 

to th n 


irons riveted to the boiler,, The suspension rods have double eyes 
at their lower), and mala pened the earers at 
their upper ends ih his, way, the heating surface.1 hob antettared 
with by te AUP® 8, and a labs 8 PEs rye, rgm contact 
with high heats. The Retin consi T the. stte ing), viz,,;—Glas 
water gauge, Hout gauge, two safety yalves, Hci valve, fee 


valve, and sludge cock. The steam, feed, and, sludge yalves are 
directly connected withthe same transverse mains as the similar 
fittings of other boilers in the same range. The sludge cock is 
fixed to the end of the boiler farthest from the grate, and a, down- 
ward inclination in that direction assists in securiug the complete 
removal of water and mud when required. 

Such a boiler is obviously as simple as could possibly be con- 
structed. No great bending or flanging tests are applied to the 


plates, and therefore an ordinary quality and ordinary workinan- | 


ship are alone necessary. 

The diameter being moderate, a high pressure may safely be 
maintained without the use of thick plates, and without the ex- 
pense of double riveting and drilled holes. The brickwork is 
simple and easily maintained, and the boiler is readily examined 
for cleaning or repairs, both inside and out. 

Should the water be impure this latter advantage becomes very 
prominent. Again, the risk of overheating for lack of water is 
much less than with internally-fired boilers. The great quantity 
of water contained undisplaced by internal flues or tubes is a 
security against rapid change of fevehi, even should aah 
change take place, it wish ammount to Fata itu very considerable 
before any, portion of the heating, s Hace th the locality of exces- 
sive heat would be laid bare, Indeed),it, would ,not be easy to 
cause a plain cylindrical boiler to explode merely for lack of 
water. 

So much for simplicity of construction and ease.of examination. 
Next as regards cost. This, again yaries with the locality. 
Taking the prices at present ruling,in the Cleyeland district (July, 
1870), plain cylindyical boilers, including such mountings only as 
are riveted to the boiler, of best, material and workmanship for 
the purpose, cost. £15 10s, per ton delivered. This, multiplied 
by 5} tons, gives £97 2s. 6d. as the price of the boiler. 

Next, as.to power of evaporation. 

The total grate surface is 24 square feet ; gross heating surface 
283 square feet. , The boiler consumes 420 lb, of coal per hour, anc 
evaporates 50 cubic feet from 162 deg., equal to 7°7 lb. of boiling 
water per pound of good South Durham coal, This result has 
been obtained by a, carefully conducted experiment made by the 
writer, and lasting 130 hours, The evaporation was arrived at by 
inserting a Siemens water gauge in the Feed pipe, and allowing for 
the difference of temperature between 162 deg. and 212 deg. 

Let us compare this duty with that of internally-tired boilers as 
now made, having two flues and cross tubes. ‘I'o evaporate the 
same quantity of boiling water per hour from a single boiler 
dimensions would be necessary as follows, viz,; length, 25ft. ; 
diameter, 6ft. Gin, ; two flues, each 2ft, 6in, diameter ; thickness 
of shell plates, 4in., and of flue plates Zin. ; grate surface, 25 
square feet ; grass heating surface outside and inside, 500 square 
feet ; weight, 11 tons; cost, excluding fittings not, riveted to 
boiler—at £27 10s. per ton £290. This price per ton is actually 
being paid for first-class boiler work of the kind described, 
delivered in Middlesbrough, and more is sometimes quoted. 
Such a boiler is an example of the best arrangement for the pur- 
pose of the internally-fired class, 

With regard to economic power, let us take the average of four 
experiments made by the Government upon such a boiler, with 
Welsh, Newcastle, Scotch, and Lancashire coal. 

The result is 8°41b. of boiling water evaporated per hour per 
pound of coal, The experiments are taken from Box’s ** Practical 
Treatise on Heat,” page 40. It is not stated whether, in the 
Government experiments, the flues were furnished with cross 
tubes, but whether or no, is considered jintiaterial, There is no 
doubt the boilers would have ex uit flues, and the experiments 
made in 1868, at Wigan, by Dr. Richardson and Mi. L. E 
Fletcher, proved conclusively that internally-fired boilers, with 
external flues, did not raise more steam by the addition of cross 


tubes. The latter seemed to act where there is abundant heating | 


surface, merely in the .way of abstracting the heat at an earlier 


stage, and leaving less to be afterwards absorbed by the external ] 


shell. 

To summarise briefly : Supposing we had determined to obtain 
our evaporation of 50 cub, ft. per hour, by means of aninternally- 
fired boiler instead of one as illustrated. 

The first cost would be £290, instead of £97 2s. 6d., or nearly 
threefold. 

The saving in fuel to compensate for this extra expenditure 
would be as the difference between 7°7 and 8'4 is to the latter 
number, or aboyt rcent, 

The extra cost of interest, maintenance, and depreciation would 
surely balance this advantage in economy. — How is it, then, that 
many are prepared to substitute the more complex, and, apparently 
so far as we have gone, the more dangerous appliance, at nearly 
three times the outla , unless there is some reason for such pre- 
ference not yet considered by us? 

We will now investigate the principal defect of plain cylindrical 
boilers, a defect, which, it is believed, lies at the root of most of 
the feeling which is, perhaps properly, entertained against them 
in some localities. it may be expressed in Lomely languige in 
very few words i gi 4 are liable to break their backs. 

Fig. 1 has been Selected as a type illustrating be 
laid off for repairs by reson of fractures, and tor th 
wighin six years. 04 4: 

t is to be observed that the fractures dre all in a transverse 
direction at the bottom side, and extending upwards towards the 
top of the, boiler, They all pass through the line of rivet holes of 
either an inside or outside lap. They are not found at that part 
of the boiler exposed to the fiercest heat. Although by means of 

: ‘ ul . . 
a peep hole in t eroein flue beyond the damper, the flames were 
observed to extend the full length of the boiler immediately after 
firing, they usta pear 


iler recently 
e second time 


only as illustra A minute ex- 
amination of the bottom, alter the boiler, wag Jail off and turned 
up to the light, showed that the fins of the rivets, the marks of 
the caulking tools, and the edges of the plates, were, except in the 
region of constant flame, as sharp and fresh as ever. he feed 
being introduced at nearly boiling temperature, and in a direction 
parallel with the bottom, could hardly be supposed to have had 
any influence, especially when the relative magnitude and position 
of the cracks in regard to it is considered. 
There did not appear to be any great difference in quality 
between the top and bottom plates. Small pieces were cut from 
each locality and broken cold, but the quality revealed was fully 





equal to the average tised for the p 2. 





Sept. 9, 1870. 
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they_be always at t r 
not the action of fe tensile strains indicated, strains which 
could not exist if the weight of the boiler, and:the water inside, 
were properly ‘distributed over the’several bearers? Is it possible 


throwing the weight they ought to bear upon thé others? Let us 
see. 
Passing over the tops of a range of boilers when at work, the 
writer has often observed ri : he nuts of the suspension, rods at 
Bh: 
us! 


one end of the boilers were slack, a ¢ night be tu rt the hang 
This led to the refl eon t a ‘tha Py of ps boile hi 1st be 
resting on the middle bearer alone. tenn to fatps Ai other 
end would result, and so, a te 1¢ whole weight,, say, including 
water, sixteen tons, would fall to he are of one. bearer, ). 

When a boiler ceased work, and the water within. cooled, the 

nuts of the end suspension, rods , became fast, aud. could no, longer 
be moved, by hand, while the nuts of the tnidile bearer exhibited 
signs of lifting, 
,, The boiler thus appeared to, have been at one time supported 
from a single point, with, 223ft, of length, and eight tons weight 
either way; and at another time to have been,stretched between 
two supports 38ft. apart, and having, say, fourteen tons interven- 
ing. ,Such.an operation, especially if often repeated, would ob- 
viously suffice to destroy structures of the nature we have under 
consideration.. ‘ 

_The alternate rising and sinking of the ends of a boiler, accord; 
ng as it is under steam or not, is produced by, the expansion an 
contraction of the boiler shell. _It is obyious that, the upper part 
must always be,, taking the mean temperature 0 the plates, 
cooler than the steam within; otherwise the steam would not 
give. up its heat to the iron, nor the iron to the air, or whatever 
substance was in contact with it, We know that however well a 

boiler is protected, some heat is lost through the coyering. 

Again, the under, surface must. when at ratte ways be, still 
tiling, the mean temperature of the plates, hotter than the steam 
and water within, e@therwise no heat would fase into the water, 
| and no steam, would be generated. Hence, assuming the steam 
and water, to be 310 deg, Fah., corresponding to a pressure of 50 1b. 


per square inch, jt follows that the top plates must be cooler, arid 
i ‘ 1a] i Haw Ba Y p plates 
t 








| the bottom plates botter,than 310 deg, the. 
| are cooler must depend on the efliciency and, thickness of the 
covering. How much the bottom plates are hatter than, the water 
within is not,very easy to determine. Tat let, us endeavour to 
estimate it. ‘The temperature of the flame in the furnace is at 
times suilicient to melt grey cast iron. which, according to Professor 
Roscoe, is 2192 deg. Fah. The average temperature of the gases 
at the damper, as ascertained by, experiment, was 750 deg. 
,, The mean, of these two, viz., 147) deg, gives. the Syarage iem- 
perature of the gases in contact with the outar skin of the, hottom 
plates. The plates then being in contact with gases at 1470 deg. 
on their outer suriace, and a liquid at 310 deg. withia, might be 
supposed to occupy an average temperature equal to the mean 
between these two, which is 890 deg. ‘This.is about 80 deg. lower 
than the lowest temperature visibly red in the dark. 

Supposing the tap plates were well protected and maintained at 
an average, of 300 deg,, oz 10 deg. cooler than the steam, a differ- 
ence of 590 deg. would thenexist between the top and bottom plates, 
The, expansion due to this difference is 1jin. in a length, equal to 
the boiler illustrated. In other words, if our reasogings are.cor- 
rect, the bottom of the boiler when at work: tries to elongate itself 
nearly 2in, in excess of the =. This corresponds, to a rise at the 
end bearers of 3in. above the level, A, liffing.to this extent does 
not, however, in practice take place in flit Jength shown. , The 
boiler meets with no small resistance in its attempts to, assume a 
new form, partly from the weight, of the, ends and the water 
within, and partly from its own rigidity of stkugture. , But it does 
rise visibly and tangibly, and the condition of the bottom plates 
when hot must be one of constant severe compression. 

Let us now inquire into the state of matters at, the end of the 
week, when the fire is withdrawn, and the steam blown off. The 
bottom plates are then evidently in contact with water at 212 deg., 
and mast at once assume that temperature also.. Do the eads of 
the boiler then return to their original seats? Have they taken 
a permanent upward set? Or does the bottom of the boiler, now 
clear of flame, and in contact with boiling water only, endeavour 
to contract to a length less than its original one, drawing together 
the ends with a downward curve, so as to bear hard upon the end 
supports, and cause the top plates to arch up clear of the middle 
support ? 

There being considerable doubt as to the behaviour of iron under 

tnese circumstances, it was thought desirable by the writer to 
make an experiment. A gauge was made of in, boiler plate, 
having an opening between two projections, this opening being 
exactly 1ft. in length. Five strips of similar boiler plate were 
accurately fitted to the gauge, so that they would just pass be- 
tween the projections, if assisted by slight pressure, but would 
not fall through by their own weight., The strips of iron were 
then carefully heated one by one, by placing them within a red 
hot tithe of iton, As moon as they, began, to, burn blue} and some- 
what, before tliey were likely to become visibly red, they were 
withdrawn and slacked. in boiling water. This was ititended to 
show the action of the bottom of o fe ler when at work, and say 
at 890 deg., and then, by the withdrawal of the fire and blowing 
off of the steam, quickly reduced by contact with the water down 
* to,212 deg. ; 
It was desired to ascertain whether tHe iron would permanently 
| extend, contract, or remain unaltered in length. One of the 
| pieces described was subjected to the process twenty times, a 
second forty, a third sixty, a fourth eighty, and a fifth 100 times, 
The pieces and the original gauge will be produced for inspection 
at the discussion. None of the pieces were heated suffitiently to 
become in the slightest degree sealed or oxydised. The effect of 
the alternate heating and slacking was not at, first perceptible ; 
but after several repetitions it became evident that a slight per- 
manent contraction was taking place each time, So far as the ex- 
periment was carried, viz., up to 100 heatings and coolings, the 
contraction appeared to be constant and regular, _ After, the 
hundredth operation, representing the condition of the bottom of 
a boiler after being cooled down,weekly for two years, the total 
permanent contraction was, No. lh Birmingham, wire gauge, 
or one-fourteenth of. an inch, ‘he difference in length of 
the bottom of a 45ft. boiler at this rate amounts to3}in. It seems, 
then, that after a lapse of. time as mentioned the bottom of a 
boiler would, when not at work, exert, itself to. become 3}in. 
shorter than the top. This would subject all the bottom plates 
and joints to severe tension, 

‘aking this into consideration in connection with the expansive 
action previously described, it appears that a new boiler would 
lift at the ends when at work a maximum ajnount. That gradually 
as it becomes older and passed through successive aa, the 
bottom contracting a little each time, it would come to lift the 
ends less and less, until at last they would not lift at all; but 
the bottom when at work would at most expand to its original 
length. But it is evident that, under such circumstances, 
the ~ contraction at the end of each week would become 
stronger and stronger, until at last it must either arch. the 
boiler clear of its middle support, or the latter must break its 
back through the weakest seam. Occasionally relief may be 
afforded by a simultaneous loosening of several of the bottom 
seams, followed by a telescopic action and leakage. 

But are plain, cylindrical the only boilers which eee their 
backs and lift at the ends? Certainly not. All externally-fired 
boilers, whether also internally-fired or not, exhibit the.same ten- 
lencies. Buti h as it,is the custom to make plain cylin- 
drical boilers longer, in érder to obtain ample heating surface, and 
smaller in diameter than other kinds, the defects common to all 
become more glaring and destructive in their case. 

But is it not possible to prevent this great evil, and so obtain 
the advantages of the plain cylindrical boiler without its defects? 











that some of these supports are occasionally not acting, and so, 


How then shall we account for these fractures? Why should ; Happily it is possible, and by a method which is extremely 
bottom and )in.a transverse direction? Is. 






























art 


simple. 
with complete sticcess, applied to a boiler repaired after breaking 

It consists in so arranging the supports of the boiler that they 
followit through each change of form without materially increasing 
also the suspension rods, but the latter are lengthened ; and the 
nuts upon them, instead of resting upon the bearers, rest each 
upon, the bearer. rJUustrated, rests upon nine volute 
ied os £ i tt > With a, compression of lzin. The 
bole 1s. € AY jal , J port, and can assume any new 
form. possible; i gut bein sabi 1 to more than a very slight 

eHiPe ‘ ns parts. 
ing supports, ib ae mpensie t ap rt long structures 
sanient, £6 Ney alternations of hea’ fathow ultimate damage. 
Qaly, two ditticulties pisses | carrying out this plan in practice. 
with the mains, Inasmuch as the boiler was now free to, rise and 
i and change. its form acco to circumstances, the 
s 
might be expected to. sn: ; this ite ity was, met, by 
pectttt a shuts Pahelty 
to any requ mount may, Begured,. tice ie bd bone 
he P| diffic Us, Lt Baby lads that if 1 tons each 
yan, upward force, to hat extent. But at the end of the 
wéek} when the water constituting two-thirds of the whole weight 
80 lightened out of its position to a proportionate extent. The 
boiler Jif od; say two-thirds of lin., or about 1jin., the brick- 
this danger was overcome by inserting between each bearer and 
the, top of the boiler, and fixed to the latter, two adjustable 
tain rise, and then come in contact with the bearer, stopping 
further lifting by the spring. The end gags should be adjusted 
empty. If under these circumstances they are set just clear of 
the bearers they will not prevent the necessary changes of form 
brickwork from loss of water. The boiler (Figs. 1 and 2), which 
has been hung upon springs, and has been in operation at Middles- 
in the middle when at work, and just the reverse when the fire is 
withdrawn and the steam blown off. The mean variation in 
h 
The nuts of the suspension rods are, af course, always tight. No 
ghar ment, of brick work i ate ig and 4 boiler does its 
wor 
involved by the alteration of the boiler under consideration is 
evidently insignificant, and the method is just as applicable to ex- 
necessary it becomes ; indeed, much longer boilers than hitherto 
‘he alteration becomes of especial importance where the heat is 
derived from the combustion of a continuous stream of gas, as in 
pression of the spring to be directly proportionate to the load upon 
it, then every sixteenth of an inch variation would correspond to 
that with the deflection described, and supposing each spring to 
carry an equal share of the weight, the middle springs would have 
would have as much deducted from them, This makes the varia- 
tion of the duty, of each spring only 10 per cent. above or below 
tion of the boiler shell would be proportionately insignificaut. 

The number and arrangement of the bearers and suspension 
are all matters of importance, whether springs are used or not. 

The object to be aimed at is the perfect distribution of the 
boiler taken near one of the bridges (see Fig. 2), it is obvious that 
the x ey rods exert an upward force upon the upper part of 
lower half of the shell exert a downward force upon that half, 
acting in a perpendicular line drawn through the centre of the 
into an elliptical form, the ellipticity varying with the intensity 
of the forces. To avoid this destructive action it is advisable tu 
under each bearer. This strut, acting in concert with the 
arched T-iron outside, forms a rigid girder convenient for the 
departure from the circular form. 

Next, as to the distribution of the bearers. There should be 
4ft. Gin. diameter. The boiler should be divided equally into as 
many imaginary sections as bridges are required, and the bridges 
being hung, if the boiler were,really cut into these sections, each 
one should remain undisturbed and independent of support from 

The bearers of boilers Figs., 1 iy 4 are not so distributed, and 
are, in so far, ge ective, If the distribution recommended be 
the wei ‘ Taye would be proper for an 

} tons, 
that the evil, for which, has beet tendered, does not 
exist, or has been exaggera’ i fet i fracel to its proper 
ild remain, notwithstanding all,precautions, it has 
) sirable i ek ths bina os 


t-has been already in practical operation six months, and, 
its back. 
or relaxing their hold. The cast iron bearers are retained as before, 
upon a vo Cae encil @, suspension rod, and seated 
M 
alte ation, " the atral Except upon 
Yel r 
0! 
first was, how to prevent br e of the yarious connections 
feed and sludge branches grange with theip respective main 
simply adopting circuitous instend F 
te (hi us 
Ny my 
Ware Fate Mbow the volute springs, each one mist, be exerting 
constay| 
was allowed to runoff, the springs would certainly lift the boiler 
y ork, would be loosened, and leaky flues would be the result. But 
set bolts, which we will call gags (Fig. 3.) These permit a cer- 
when the boiler is at work, and the middle one when cold, but not 
from expansion and contraction, but only any ill effects to the 
brough since the beginning of March, rises at the ends and sinks 
ight at the end bearers, as compared with the middle, is gin. 
well in every respect. e cost of extra material and fitting 
isting boilers as to new ones. The longer the boiler the more 
ade might bevaavely used, provided they were hung upon springs. 
the case of boilers attached to blast furnaces. Assuming the com- 
a variation of load equal to one-sixteenth of a ton, or 1} cwt. So 
garry, ; Ba . 
32 cwh. added to their load of 35 cwt. each, and the end springs 
the original load. The strains produced by expansion or contrac- 
rods, and the way in which the latter are secured to the boiler, 
weight under all circumstances. Looking at a cross section of a 
the shell. It is equally obvious that the water and weight of- the 
boiler. These two opposing forces tend to draw the circular shell 
add a T-iron strut across the boiler and within it immediately 
attachment of the suspension rods, and rendering impossible any 
one for every 15ft. if the boiler be 4ft., and one for every 12ft. if 
should be placed each in the middle of a section. So that after 
its neighbours. 
adhered to, and es paepealcn rods be used to each bearer, then 
: fo the share e e 
ordinary volute spring, yiz., about ; 
As there is a possibi ity that so e nay still have an impression 
which 4 rem 
cause, or W remain nd 
ong of several well-known 


been thought 3 r th ) 
authorities who have been, consulted. by tp writer whilst this 
paper was in course of prep hus, Mr. R. B. Longridge, 
nsurance ; ower Company, writes :— 

D eral ¢ racture such as those to which 

you refer, They hp ¢ in, aseg become apparent while steam 
was being raised jor the first time after the boiler had been laid 
off for cleaning. In my own opinion the evil results from unequal 
expansion, owing to the practice of blowing off the water before 
the brickwork has had time to cool. I believe the length of the 
boiler, and to some extent the setting, exert an influence. In 
some instances much expense has been incurred, but after an ex- 
planation of the cause of the difficulty was given, and more time 
was allowed for cooling before releasing the water, no further 
trouble was experienced. An exception must, however, be made 
with respect to certain cases where the fractures were attributable 
to overheating, owing to the presence of carbonate of lime in large 
quantities, I have known several explosions due to the extension 
of such — round the entire circumference. Boilers have 
thus been ivided into two parts without being affected anywhere 


Mr. L..E. Fletcher, of the Manchester Steam Users’. Associa- 
tion, writes thus :—‘: We, understand the inguiry—‘ Have you 
found plain cylindrical boilers to break their. backs ?—to refer to 
failure at the ring seams--and our reply is, ‘Yes, often.’ As to 
the period of the. week at. which this pens, it is frequently 
immediately on starting after repairs... The greater the length of 
the boiler the greater the risk. We alsv think the plan of setting 
boilers with a flash flue tends to in thé danger. Explosions 
- very frequent - the ane f —a oe boilers at 

@ ring seams, and the expense uble is, of course, v 
odnaidarable.” - rm 

In Mr. Fletcher's report for November, 1867, the following 
passages occur :—‘‘ Externally-fired boilers are very prone to these 
tréacherous fractures at the ring seams of rivets, and they may 











' happen at any moment without warning. Hence one of the great 
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objections to these boilers : sometimes merely opening the furnace 
doors, and admitting a rush of cold air is sufficient to rend them 
at the ring seam of rivets, near the fire-bridge. I cannot conclude 
the report without urgently repeating the appeal to colliery 
owners, so frequently made on previous occasions, that they would 
give up the use of these treacherous and uncontrollable plain cylin- 
drical, externally-fired boilers, and adopt the internally-tired 
double furnace boiler instead.” 

Mr. E. B. Marten, of the Midland Steam Boiler Inspection and 
Assurance Company, writing from Stourbridge, says :—‘‘ The 


-plain cylindrical boilers about here are too short ever to break 


their backs; at least, I know of no case like those I remember in 
Cleveland. We did suppose it was only in frosty weather, but 
lately we have had cases traceable to sudden changes of tempera- 
ture by irregular working. We think them due to the difference 
of expansion between the hot bottom and the cold top; and that 
the muschief is developed at the sides, midway between: seam 
rips appear there which soon become dangerous, I think extreme 
length is the cause, and that the remedy is to divide the boiler 
into two or three, joined perhaps by narrow necks.” 

Mr. Waller, engineer for the northern district of the Midland 
Company, gives his opinion thus :—‘‘I am at present occupied in 
Pas areport upon the seam rips of plain cylindrical long 

ilers, and their habit of lifting at the ends. This habit is not, 
however, peculiar to them, but is also found with one and two 
tubed internally-fired boilers. Seam rips proper, and seam rips 
from fire, should be kept distinct. I do not now remember any 
explosion from the former, but several from the latter cause, and 
also from rips caused by repairs and drifting. I should like you 
to try the springs with a pointer, at a place where a boiler 7Uft. 
long has occasioned much trouble by lifting jin. at the front end 
and }in. at the back. Some only 40ft. long are also lifting.” 

Mr. Gjers, of Middlesbrough, who always adopts these boilers, 
thus answered the queries put to him :—“‘I have, fortunately, 
not been myself much troubled by reason of boilers breaking their 
backs, I have under my care plain cylindrical ones from 75ft. to 
80ft. long, but I never had a very bad case. I never knew a boiler 
explode from that cause; but some ten years since one in the 
Cleveland district was lifted out of its seat. It did not, however, 
fall into two pieces. The reason is clearly continuous expansion 
and contraction, which in course of time produces straining of the 
seams, and ultimately failure. The larger the boiler the more it 
will be affected. Workmen are sometimes so stupid as to screw 
up the nuts of the end supports when they find them slack, and 
the result is to throw the whole weight upon the ends so soon as 
the boiler cools. With boilers 60ft. long we are not, as a rule, 
much troubled by slackening of the nuts of the end supports, but 
if this does take place we never touch them. Blowing off the 
water while the fiues are still hot is also a fruitful source of 
danger to boilers, and especially if, when the bottom is thus extra 
heated and expanded, an ignorant attendant tightens up the end 
nuts as just explained. I think these evils are to a great extent 
avoidable with due care, and that plain cylindrical boilers are not 
intrinsically objectionable. The difficulties increase if the water 
is unpure, but even then they are not insuperable.” 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE ENGINE TRIALS AT OXFORD. 

Sir,—Your correspondent ‘‘ Omega,” not having succeeded in 
clearing up Mr. Pinchbeck’s mystification, will you allow me to 
endeavour todoso? If the latter will turn to the tabulated result 
of the engine trials, at p. 53 of your present volume, and will 
multiply the brake-speed of every engitie in Ciass 2 by its load, 
he will find that (allowance being made for the omission of 
fractions of ounces) the products are equal ; i.¢., each engine, 
whatever be the diameter of cylinder or length of stroke, had to 
do the same amount of work per minute. It is clear, therefore, 
that the time during which an, engine can continue to perform 
this work may be taken as a fair criterion of its value. Mr. 
Piuchbeck seems to overlook the fact that the judges also took 
the simplicity of construction, probable wear, and price of the 
engines into account in making their awards. I should have 
wished to have avoided the question of money in this letter, but 
it is obvious that the judges could not do so, since that would still 
further discourage the entry of ordinary commercial engines. 
The prices of the engines obtaiging the first prize were not the 
same, as is inferred by Mr. Pinclibeck, but £240 and. respec- 
tively. He, moreover, lays dowh the broad assertion that every 
10-horse power engine has a 10in. cylinder, and that an engine 
with a cylinder of 8Zin. diameter cannot be a 10 horse power 
nominal, whatever be its speed. Engineers may differ as to the 
propriety of dividing the first prize in this instance, or as to the 
best method of conducting the trials, but they must all agree, that 
these statements are absurd. Ww. 

London, September 6th, 1870. 





RAPID BORING. 
Sir,—For the information of those interested in mining property 
I venture to ask you to give publicity to the following accomplished 
fact :—The Machine Tunnelling Company are sinking a deep shaft 
through hard rock néar Portmadoc tor the Croesor United Slate 
Company by means of ,Messrs, Beaumont and Appleby’s diamond 
boring apparatus. At a depth of 211 yards the slate vein had 
not been reached, and it was a matter of importance that its anti- 
cipated position should, if possible, be proved before the general 
meeting of the shareholders. The Machine Tunnelling Company 
undertook to drive one of their drills from the bottom of the shaft 
in advance of the sinking. They explained, however, tha as thei 
tackle for exploring purposes was as yet experimental, they cotlld 
only guarantee to do their best to put the hoie down as deep as 
possible, They accordingly commenced sinking the trial hdle with 
one of the ordinary driils of their tunnel boring machitie at five 
o'clock p.m., and at seven a.m, the secund day, or i itty-siz 
hours gross time, they had sunk S4ft, and gone 6ft. ink Tard 
“‘chert,” or Hint band which oyerlies the slate vein, b ging up 
core specimens of the rock, This unprecedented result was ob- 
tained in time for the meeting, and was of great dim ince in 
proving the correctness of the estimated depth, and enabling the 
directors to realise their exact position. The Machine wo 
0} 







Company are. preparing to undertake prospect: rk of 
character, and their engineers are of opinion thet r ) 
tackle they will be able to prove ground at, the rate Of 5Dft. 
for a very considerable depth. From what they have done 
no reason to,doubt that this view will turn out to be 
present result, 84ft. actually done in thirty-six hours, 
accomplished with no special apparatus, and ordina 
piping was used for. lengthening = drill bar, If suc 
can be maintained I think it will be of the greatest importance to 
mining interests. 

The above having been actually obtained, I ask you to give it 
publicity, as I consider itis the forerunner -of a change in the 
syatem of boring, the importance of which it may be difficult to 


estimate, / i i 4 
(Signed) .. 1. H.N, MoKug, 0.E. 
Manager to the Croesor United Slate Company, Limited. 
MACHINERY FOR qexpracrrnie TRUE FLOU 
Stm,—Haviiig read the description of the engravings which. re- 
resent Mr. bucholiz’s patent syste o aking flour, in THE 
GINEER of the 19th of last month, I i ‘our petatlation, 
e some remarks upon it. In doing 80 I think yisable to allude 
them according to the different stages in, the manufacture of 
jour. Now, according to Mr. Bucholtz’s plan af deddrtioatitig 
wheat, it is necessary for real utility that the inner membranes 


y 


da: 


(which I sup ignifies emb membrane of the in) should 
be cnt fo gt ye much + possible of these Cr eared 
to the extent of at least 7 per cent. or more. While in 
reality the germ, hulls, skins, and cymbro membrane combined, 
do not generally amount to more than about 8 per cent. of the 
entire weight of the grain, consequently, the interior mass of the 
kernel must be quite free, even of the embryo membrane, except 
that part in the fold which amounts to about one-eighth, and 
cannot be removed. However, a little further on, ‘‘ the huller is 
not inteaded.to remove the whole of the interior membranes of 
the corn.” Then what is to be cut away to the extent of at least 
7 per cent. or more?’ The embryo membrane, being the most 
nutritious part of the grain, ought to be carefully preserved, 
instead of being cut away as much as possible, as will be seen by 
the following explanation. If we examine a grain of wheat we 
shall observe at one end the beard, and at the extreme o ite 
the germ; and, further, a number of hulls and skins enveloping 
the interior mass. The first of these, or outer hull, appears rough 
and wrinkled; the second hull smooth and one the grain 
loosely ; but the third and fourth hulls show of a yellow 
colour, are very smooth, and adhere to the more closel 
than the first two; and the combined weight of these hu 
amounts to about 3 per cent. of the entire weight of the grain. 
Then follow the skins, the first of which has a cellular structure, 
and is more or less of an orange yellow colour in the different 
kinds of wheat, and is succeeded by another very thin and colour- 
less skin, also closely united to each other and to that which 
follows it. The skins are followed by another, the last, or embryo 
membrane. 

This embryo membrane is quite colourless, has a cellular tex- 
ture, contains a very high percentage of gluten, and assists greatly 
in the digestion of the starchy matter of the grain, and is not only 
rich in nitrogeneous substances, but in some kinds of wheat con- 
tains more than twelve times as much phosphoric acid as is found 
in the central part of the kernel. And this valuable portion has 
to be cut into, and as much as possible removed; and for its 
operation about three-horse power are required to decorticate one- 
quarter per hour—nearly as much as that required for grinding the 
grain into flour; and that, we are told, is saved in the subsequent 
grinding process. Further, according to Mr. Bucholtz, the 
interior of the grain consists of a kernel of glittering glo- 
bules, surrounded by layers or envelopes of very different degrees, 
of hardness and called white and brown sharps, While the 
differences in neither the consistency, nor the colour are very 
great, although there is a perceptible increase of whitenegs 
towards the centre, and at the same time a decrease in the quality 
and hardness, the first layer of the farinaceous matter which 
comes into immediate contact with the embryo membrane being 
the most nutritious, as the albuminous granules grow very scarce 
towards the centre of the kernel, And many men in this country 
endeavour to find means for separating the embryo membrane with 
one or two layers of the farinaceous matter for the most nutri- 
tious meal. But Mr. Bucholtz informs us that “ however finely 


layer of the farinaceous matter) yet it will bake brown—as it is, 
in point of fact, the worst flour the grain contains.” ‘‘The 
object of the new process and the new machines is to pro- 
duce what may be named, true flour.” Now this new process has 
been known for more than thirty years, and in most of these 
roller mills the rollers have been abandoned and replaced by stones, 
since we have such ample means of obtaining true surfaces, as 
well as a perfect balancing of the stones, and there can be no dis- 
pute that the same quality and quantity of semolina can be 


Hungarian steam flour mills ; while the expenditure for keeping 
the rollers in good working order is very large compared with that 
of the stones, Further, the imperfect dressing out of the latter 
portion of the farinaceous matter, and the comparatively slow 
work, is anything but satisfactory, and particularly in their opera- 
tions on tender wheat, as the grain, after being ripped open in the 
first operation, appears round like a coin. It is not to be wondered 
at that they are called a:nongst the millers in some parts of the 
Continent Sulzberger Kreuzer Maschinen (i.e., Sulzberger coining 
machines). A. Z. GLas. 
London, August 31st, 1870. 





THE EDUCATION OF ENGINEERS, 

Srr,—I have just read your able article and your correspondent’s 
letter upon the utter failure of the competitive examination of 
candidates for the Public Works Department of India. I say 
utter failure, for I think it deserves to be called so, as only thirteen 
candidates passed out of seventy-six who presented themselves, 
there being forty appointments vacant. This reminds me of the 
late excitement on the want of technical education in this country, 
which, by the bye, has considerably cooled down, There ig either 
a great want of a proper system of training or else,A want at pautie- 
men with a little more than ordinary abilities, I incline to think 
the former. I should have thought the existing colleges would 
have been found sufficient to impart the necessary technical know- 
ledge, a certificate of proficiency from them being made obliga- 
tory on all candidates. Should an engineering college be esta- 
blished as proposed, there should, I think, be some kind of degrees 
instituted, the obtaining of which being a sine qud non of admission 
as candidates for these appointments, in addition to the usual ap- 
prenticeship to an erigineer, the first grade of the degree being 
taken before being articled, and the full degree within the last year 
of apprenticeship, thus proving that the candidate has to some 
extent kept up his technical knowledge whilst practically engaged. 
No pains should be spared in making the arrangements of this pro- 
goons college publicly known. Moreattention might then be given 
i purely engineering subjects in the final examination for appoint- 


he way in which many of us are taught during our apprentice- 
ship is not calculated to supply even the practical information 

Ssary toa canilidate in these examinations. A father not 
kno wing ahy etigineer personally advertises his wants,andis answered 
ainiong others by somie agent who knows a gentleman in the pro- 
fession who has an extensive practice, and whom he thinks might 
take a Pupil. The introduction takes place, and things ate settled, 
in so much as the young man enters the ,o ce of the efigineer on 





probation for ohé month, when a great show is made of supposed 
works, plans are endorsed, drawers labelled, &c., with the most out- 
landish fia of railways, waterworks, sewage hemes in all parts 
the wo tracings are made and sent off wit at dispatch 
® Gountry, thie engineer who is taking a bolt. but sup- 
itratiging the works; the intending pupil is duly im- 
bed Wi 6 og of the woiks under his, eyes, he tells 

hér, his father is delighted at his success in getting him 
nto such an office, his articles are signed, and the premium paid 
with pleasure, and the young man his stands fellow labourers a 
dinner in commemoration. The work soon a except tracing 
or copying another engineer’s work, intended for some. proposed 
publication, The pupil is disgusted, and amuses himself when his 
teacher is absent, which is not seldom, by playing at cricket, using 
the T squares and pallets in place of the usual implements, 
taking his holidays, and playing at billiards, &c. term ends, 
the engineer cannot employ hitn, and knows no one to recommend 
him to who can. He crams for about three mhoiitlis with some ad- 
vertised coach, presents himself fot exatiindtion fora post in the 
Indian service, is plucked, returns home to his father, who has 
probably paid about £800 to ediicate his soti for an engineer, and 
to do which he has had to curtail the allowances to his other 
children, at hich y-are offended in a like proportion, the only 
return being that of his son in no better position to assist himself 












than he was three or four years before. .Many engineers seem .to 
think the rivilege of the run of their offices is ample return for 


' the 400 or 500 guineas received as premium. 


this flour is dressed (meaning the embryo membrane and the first | 


obtained by the high grinding system with less labour and expen- | : z : ee 
diture rte has Chinen — the case with the roller nn |} ment was commenced. It was soon evident from the progress 


which has been ascertained beyond a doubt in some of the largest | 





I believe three-fourths of the income of one-half the engineers in 
London is made up of the premiums from gentlemen wishing to 
learn the profession, which they do so efficiently as to be obliged, 
after three or four years’ trial, to enter a merchant’s or banker's 
office. A few engineers refuse to take pupils at all, declining to 
countenance such behaviour on the part of many of their brethren. 
It is to be hoped the present dearth of work may tend to alter 
such a state of things. A. J. C. 


ENGINEERING IN INDIA. 

Tue following remarkable communication has been ad- 
dressed to the editor of the Times of India, and its publi- 
cation in that pe is our guarantee of the good faith 
and position of the writer. The letter constitutes an in- 
structive comment on the policy long pursued by the 
Indian Government in its dealings with engineers, 

(To the Editor of the ** Times of India.”) 

Sir,—Permit me to direct Government and public attention 
through the medium of your columns to the unpleasant rumours 
which are going about regarding the dangerous condition of a large 
embankment at present under construction by the Irrigation 
Department a few miles above Dhoolia. Some gloomy people 
anticipate a second Sheffield catastrophe, and say that the 14,000 
inhabitants of the village and cantonment are in momentary and 
imminent danger of being swept down the river Panjur. I there- 
fore send you the following notes, which I have been at some 
trouble to collect, and which will, I believe, be found correct, 
although from official secrecy, v.hich is quite natural in such a 
case, there is peculiar difficulty in getting to the bottom of such a 
matter. My object is, however, to direct public attention to it, in 
the hopes that Government may be induced to institute inquiry 
regarding the true condition of the embankment and safety of the 
inhabitants. 

Owing to the failure of the monsoon of 1868 relief works were 
undertaken by Government throughout Khandeish for the purpose 
of affording relief to the Bheels and other poor who had famine 
staring them in the face. Amongst many others was the Mookti 
Nulla Reservoir, a few miles above Dhoolia, the original plans of 
which were prepared by Mr. Palles, who was one of the civil 
engineers specially selected and sent out by the Secretary of State, 
and who, I am informed, was a man of very considerable experience 
in such works. The embankment was commenced and carried on 
by him for some months, when he was sucldenly transferred to 
Dh.rwar, where he was appointed Executive Engineer for Irriga- 
tion, the works at Dhoolia being lett in charge of a young and 
inexp:rienced assistant, and finally under a gentleman who, what- 
ever his qualifications were, had never constructed a reservoir 
embankment. 

Last November Colonel Fife, R.E., Chief Engineer for Irriga- 


| tion, during the annual visit to Khandeish, saw for the first time 
| the works which up to this time had been carried on, on the system 








inaugurated by Mr. Palles previous to his departure. In an un- 
fortunate moment the Colonel injudiciously directed the embank- 
ment to be commenced across the Nulla, a point which Mr. Palles 
had carefully avoided, and which no engineer with the smallest 
experience would have attempted, inasmuch as the tunnel which 
was to be the future outlet of the water was in a very backward 
condition, and could not possibly be completed before the 
monsoon. 

There being no one with the weight of previous experience to 
remonstrate on this dangerous and imprudent step, the embank- 


made that it could not be completed to the full and necessary 
height within the limited time available. So again orders were 
issued that the puddle wall which forms the core of all earthen 
embankments, aud is indispensably necessary to insure stability 
and water-tightness, should be dispensed with, and that men 
should be employed night and day to raise the bank and avert by 
this means the dreadful catastrophe of the water topping the 
bank and carrying it away. As the embankment now stands it is 
composed of light sandy material lousely heaped together, uncon- 
solidated, and without a puddle wall, and in hourly danger of 
having to bear the enormous pressure of 90ft, of water. It is not 
protected from the waves by stone work, and, as the water soaks 
througli, is subsiding. 

The tunnel and shafts are also stopped, the latter being full of 
water from rain and percolation from the tank, and they are in 
the happy predicament of not being able to complete it until the 
reservoir is emptied, which there is no means of doing but by cut- 
ting the embankment. A more discreditable and dangerous 
dilemma it is scarcely possible to imagine. As the Irrigation 
Department have other dams and embankments un/ler construc- 
tion, it is due to the public that the lives of the inhabitants 
should not be endangered, but that the expenditure of such large 
sums of money should be judiciously expended, and not under the 
supervision of persons who are totally ignorant of such woiks. 
If the dam is secure Uolonel Fife has nothing to fear from a full 
and impartial inquiry ; if, on the contrary, it is condemned as 
insecure, the sooner steps are taken to lessen or avert the danger 
the better. I would, therefore, suggest that a committee of civil 
engineers be appointed (R.E.s will not do), say, Mr. Ormiston and 
Mr. Russel Aitkin, of Bombay, to inquire into the history and 
condition of this embankment. It is due to Colonel Fife, who, 
in case of an accident, would be greatly compromised, as also to 
Mr. Palles, who designed the works, that a full and impartial 
investigation should be held, and that it should be shown 
that experienced and compétetit men were placed in charge of 
it. 

Report says, I know not with what truth, that the civil engi- 
neers sent out by Government have been so snubbed by Colonel 
Fife, and their positions made so uncomfortable, in consequence 
of their obstinacy to conceal errors of. the R.E.s, that it 1s not 
probable they will remain in the D, P. W. longer than their three 
years’ contract. Ifthis be true there is evidently something 
wrong. A TRAVELLER. 

Ir is proposed during the next ten years to construct 4 system 
of railways in the north and south islands of New Zealand. The 
Government wiil assist with money, guarantees, subsidies or lands, 

A PLUMBER, on the Lake Shore and Michigan Railroad, has 
invented a machine for supplying locomotives with water. In ad- 
dition to its use for the purpose named, it can alsy be availed of 
for watering hogs in cars by means of a revolving joint attached to 
the tank. The cars can be flooded as they pass, and the animals 
thofoughly cooled. In a humane sense, it is a very valuable 
inve: tion. 

GLYCERINE AND Rep Leab, Cement, &c.—Mixtures of litharge 
and glycerine are being used and strongly recommended in Paris; 
the lead is mixed with more or less of the ordinary glycerine of 
commerce, according to the purpose to which it is to be applied, 
whether as a lute cement or dressing, These cements are applicable 
to all the metals, and to apparatus and wachinery of all kinds; resist 
water and more than 500 deg. of heat, When required for luting 
the litharge and glycerine should be intimately blended either by 
the muller or palette knife, the glycerine being added gradually 
until the requisite consistency is obtained. The joints or other 
parts to which the cement or lute is to be applied must be care- 
fally cleaned and afterwards dressed with a little glycerine alone; 
the cement must be applied as soon as made. These compositions 
are said to resist not only the action of steam, Water, and concen- 
trated,or other acids, but also alkalines, ethers, alcohol, sulphite 
of carbon, benzoline, and all the hydrocarbons, and it is proposed 
to apply them to the, surfaces of casks, vats, reservoirs, &c., for 
containing oils, petroleum, #nd other liquids; for this purpose the 
mixture must be made of the consistency of ordinary paint, and 
applied in the same manner, The trial of the wixture is so easy 


| that everyone may make the experiment for himself, 
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CHATHAM DOCKYAKD EXTENSION WORKS. 
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WE are indebted to Colonel Clarke, R.E., C.B., Admiralty Di- | move the main arm round the distance of one crack to each re-| the congeay'De retain all the material and sm ve | raised, It 
rector of Works, for the plans and sections of the graving docks | volution of the eccentric. From the planfabove described it will | was at first proposed to employ nitro-glycerine for blasting pur- 
and sections of the basin and river walls given above. For | be seen that the machine not being, as is the case with most ses, and the manufacture of this explosive agent was begun at 
further details we have to refer to the account given in THE | others,.dependent on the face of the ‘stone being true for it dy Hook. Subsequently, it being found that the glycerine 
ENGINEER of July 15th of the visit to the works of the president | working properly, but the diamond"being‘carried by the main arm, | lost its explosive power when submerged in water of a certain de- 
and members of the Institution of Civil gree of temperature, and very satisfactory ex- 
Engineers. periments being made with fine blasting powder, 

Convict labour at Chatham may almost be prepared in the form of torpedoes, the use of 
said to be a fixed quantity, and restricted abso- nitro-glycerine was discontinued and the powder 
lutely by the exigencies of prison discipline. was substituted. It had previously been the 
The Admiralty have determined to hasten as opinion of scientific engineers and submarine 
much as possible the completion of the first por- operators that powder would lack the power 
tion of the Dock Extension Works, which have necessary to rend asunder large beams or plates 
been already described in THE ENGINEER, in- of iron, while nitro-glycerine, being quicker and 
cluding the two graving docks, and the repairing more violent in its effect, would cut like a sharp 
and factory basins. Both basins, it is desired, instrument. Experience proved the fallacy of 
should be ready for occupation early in next this opinion, Powder, when placed upon the 
year, affording as they do accommodation and surface of submerged objects and securely con- 
facilities for the fitting and repair of ships of fined, has a force ten times greater than under 
the royal navy not possessed by any of the other the usual conditions. Soon after commencing 
royal dockyards. ith this view large numbers operations the company purchased the powerful 
of extra workmen have recently been employed, steam propelled derrick William T. xton, 
and orders have been issued for the prosecution and the work was pushed with the utmost 
of the works by night as well as day. We have vigour whenever the sea was not too rough. It 
little doubt that under the energetic direction of was continued amid many difficulties until last 
Colonels Clarke and Pasley, Messrs. Bernays and month, when, after a most minute and rigorous 
Neville, and others in charge, rapid and satis- examination, the Government engineers pro- 
factory progress will be e with these great nounced it finished, a minimum depth of 22}ft. 
works. Nothing can be more desirable at this at mean low water being found over the whole 
er ata _ the a of _— under- wreck, In the | oes of this eo 

aking which can promote the naval supremacy a ninety blasts o' wder, of m. \ 
of Great Britain,» We are pleased to find these DIAMOND MILLSTONE DRESSING MACHINE. 500 1b. each, eg snore fred by the galvanic 
works progressing. which is firmly secured true by the set screws a a a, the stones are | battery, and some 1500 tons have been raised. e iron 
kept straight. The machine can be worked 7 hand if preferred, | monster, which for years lay midway in the channel, a terror 
HUGGINS AND HORSNAILL’S DIAMOND MILL-| 4 4ft. stone is dressed by it in an hour and a quarter or less, | to seamen, having caused the destruction of many valuable 
STONE DRESSING MACHINE. thus saving both time and labour, and if worked by the mill one | vessels and more valuable lives, is at last out of harm’s way. 

The machine is very simple in construction. It consists of a dail — ak & Mi Fs Sean ie, anes 2 Sour KensINcToN MusEuM.—Visitors during the week ending 
bridging box and mandril A, fixed firmly to the face of the stone. y c Sept. 3rd, 1870. On Monday, Tuesday, and Saturday, free, from 
A main arm ©, fitted and turning freely on the mandril, and 10 a.m. to 10 p.m. : Museum, 17,934; ick and other galleries, 
which is trailed true with the face of the stone by the set screws REMOVAL OF WRECK FROM NEw York Harsour.—The Nep- | 3667. On Wednesday, Thursday, and Frida; (admission 6d.), 
after nearly two years of labour, have | from 10 a.m. till 6 p.m., Museum, 2132; Meyrick and other 

i of corresponding week in 
from the opening of the Museum 























aa, The tool arm F, carrying the diamond tool h, and having a | tune Submarine Company 
reciprocating motion given by the eccentric J, lays the dress or | concluded the di ¢ and perilous feat of removing the wreck of 296. Total, — —- 
cracks in the face of the stone in curved lines, somewhat closer | the ‘iron steamship Scotland, They contracted with the United | former _— 14,885. ‘otal 

at the breast than at the skirt, A click, click wheel, and worm, | States Engineer Department toremove the wreck for 63,300 dols., ' 9,754,185, 









































Sept. 9, 1870. 


THE ENGINEER. 


173 








FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 
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PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
ee ee ae 








TO OORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,.* In order to avoid trouble and confusion, we find tt necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. B. M.—No notice of such a machine has appeared in Tar ENGINEER. 

Inquiner,— We regret that we are unable to say. Write a note to the 
secretary of the company. 

J. 8. (Saxton-street).— We shall be pleased to see one of the tools, and per- 
haps we may then illustrate them. 

A Civit EnGIneerR.—Unless you have friends abroad we should advise you 
to remain at home for the present. 

Cuina.—There is a fine work by Rennie which may suit your purpose, and 
numerous papers. Write for a list to Messrs. Spon or Lockwood. 

A.—1) Yes. (2) Two hundred yards. (2) Scarcely any. (4) Possibly £5. 
Inquire in High Holborn. (5) Answered already. 

Hope.— Your only chance will be to make friends with some engineering firm 
engaged in the manufacture and repair of engines, who could possibly get 
you a berth as a supernumerary. 

AN ANxIoUS APPRENTICE.—The term “ foot-pound” is used to express the 
work done in raising one pound weight one foot high. To raise 33,000 ld. 
a foot high, Jor example, requires the expenditure of 33,000 foot-pounds of 
energy. If the work is done in an hour it is equivalent to one-horse 


power. 

A. Z. (Oldhall-street).—7Zhe Abbey Mills Pumping Station, Metropolitan 
main drainage works, was fully described and illustrated in THE ENGINEER 
Sor August 30th, 1869, and September 6th, 20th, and 27th. These numbers 
are all out of print, but we have no doubt that youcan see them in the 
library of your city. 

F. M. (Lombard Exchange).—Apply to some of the large engineering 
Jirms making marine engines, locomotives, or agricultural machinery. If 
you will state what branch of the profession you have selected, and what 
— you are prepared to pay, we shall be in a better position to give 

mu advice, 

T. T.—“* Dummy” engines, as they are called in the United States, have 
ween used to work tramroads with some success. It is easy to get rid of 
wise by blowing the waste steam into a receiver, where it is superheated 
oud escapes in an invisible form into the air. We fancy an Act of Parlia- 
tent, or, more strictly speaking, a clause in_the original Act, will be 





neessary. 

T. (—The velocity of the rim of acast iron wheel should not exceed 100ft. 
pr second. You propose to run at 150ft. per second, which is too much for 
sdety. The wheel will be worse if cast as a whole than if made with arms, 
beause of unequal contraction. We should advise you to use a wrought 
ira wheel, which will be quite safe at even a higher velocity than you 


prose. 

8. D.—The capstan shaft should in no place be less than Tin. in. diameter, of 
wreught iron. The breaking strength of such a bar Qft. long is about 
68°5 tons distributed load, giving a coefficient of safety of about eight to 
Oe, which is little enough. The shaft for drawing the men should in no 
pace be less than din. diameter, of good wrought iron. We believe this 
a@swers your questions, though it is possible that you also want to know 
abut the torsional strength of the shafts, but we can say nothing on this 
Pont unless we know the velocity at which the shafts will rotate. 

J. G (Lydney).— We have not the smallest doubt but that you are wrong 
Sram beginning to end, and you are, above all, wrong in the system of pro- 

pusion shown in Fig. 2 of your drawings. It is impossible to see how a 
screo con be applied at a greater disadvantage. There is no analogy 
whitever between the working of the propeller in your original model and 
its working as in Fig. 2, But even as regards the original model it is 
obvous that the lines of the model, the stroke of the propeller, &c., would 
matrially affect the result; which means that although the stated result 
was obtained with the given model, it would not necessarily be obtained 
with other models. The investigations of men like Froude and Rankine 
haw proved to demonstration that you are all wrong in principle. How can 
yoube right in practice ? 

Corretions.—Tur Bavarian Rirte.—We are requested by Herr Werder 
to stite that the rifle illustrated in our number of August 26th is not his, 
but ‘hat it belongs to the Krnka system. We shall shortly illustrate Herr 
Wender’s method of breech-loading.—In Messrs. Brown and May’s adver- 
tisenent for September 2nd it was stated that the second prize was awarded 
Ser “‘ same” portable engine at Oxford. The publisher wishes to announce 
a: should have been “‘ semi” portable engine. 


‘ 





Tur EnGineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 158, 9d. 
Yearly (including two double numbers) .. .. .. £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpsnce per annum 
will be made. Tue ENGINEER is registered for transmission a 

Advertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in 

Letters relating to advertisements and publishing department of the paper are 
to ressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tat ENGINEER, 163, Strand. 
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BRITAIN’S STRENGTH. 


Waite “all day long the noise of battle rolls” around 
*, it is impossible to divert our thoughts from the mighty 
onflict waged by the two greatest militarypowers of modern 
tmes. The yearsof tranquillity whichfollowed Waterloo and 

veceded the International Exhibition of 1851 lulled civi- 

ied minds, and led men to believe that the approximate 
péce of forty years could not be disturbed by pas- 
sigs, the operation of national jealousies, the desire for 
gley—save the mark!—or a manifested and active de- 
sirifor national as The dream—’twas but a 
m—was readily dis; , is it necessary to say how? 
Wht of the “ pve Ho in hundred?” What of Cuungers 
andLucknow? Swiftly and surely on the epoch of calm 
follved the period of storm ; poor human nature asserted 
itseli as it will till time is no more, and slaughter and de- 
vasttion, and the havoc of the dogs of war, sli once 
agait racked and distracted Britain. What is the picture 





before us now? Two little months war on a great 
scale appeared to be impossible, Since July the civi- 
lised world has been carried back ; yesterday is a Phar- 
salia, to-morrow may be an incourt, the day after a 
Balaclava. In this matter of fighting the world has made 
no progress since the _ when a great teacher told us of 
the strong man who keeps his house till a stronger 
than he comes and re from him all that he 
has. It is madness—worse, sheer downright idiocy —to be- 
lieve for a moment that if we would be comfortable, if we 
would be nationally happy, if we would lie down in our 
beds in peace, we can be so and do so without being pre- 
pared for war. It is an old saying, that “it takes two to 
make a fight;” just so. But Britain is only one. If France 
or Prussia had chosen to fall foul of us instead of a nearer 
neighbour, where would England’s strength, riches, glory, 
or power be now? If we would be at peace we must be 
prepared for war. The speculations of the ce society, 
the doctrines of men who preach a universal millenium, 
vanish like chaff before the wind in moments like these. If 
we would be safe we must be strong. In what shall our 
strength consist ? 

All our contemporaries have made up their minds on 
this point. They can see nothing but great armies in 
the field and able commanders of soldiers. The power with 
the greatest army and the ablest commanders wins. “ Let 
us,” they sapiently cry, “ have great armies and great com- 
manders. o the want of those things lies our national 
weakness.” Nothing is heard of but our weakness; we are 
feeble in every joint and muscle. This is a miserable 
wretch of a country, a ready prey for the spoiler; so, at 
least, the daily press tells us diurnally, and it suggests the 
remedy—more soldiers, more soldiers. Now, we have not 
the slightest hesitation in stating that journalists who in- 
culcate such notions as these completely fail to understand 
in what our weakness and strength really consist. Instead 
of looking at principles they handle circumstances, coinci- 
dences, analogies, imaginations. ‘Their susceptibilities carry 
them away ; their pens are guided by the emotions of the 
heart, not by the sound reasoning of the head. Because 
this war is a war of armies nothing is spoken of but armies. 
We would adventure large monies on a wager that if this 
had been a war between naval powers—a war of ships— 
not a word would have been said about increasing our 
army. Every possible pressure would have been brought 
on the Government to augment our naval forces. Nay 
more, although not a word is to be found in the columns of 
our daily contemporariesabout strengthening our navy now, 
we are absolutely certain that a single naval engagement 
between France and Prussia of moderate dimensions would 
induce such a run on the navy as English journalism has 
never seen. Standing just a little way off from our con- 
temporaries, and possessed of information which they are 
not expected to possess, let us consider for a moment in 
what, not Britaiu’s weakness, but Britain’s strength really 
consists. 

The strength of Britain lies in four things—her insular 
position, her wealth, her navy, and the indomitable fighting 
obstinacy of her people. Of her wealth we shall not speak; 
of the stubborn courage of her sons we need not tell the 
story. To the influence exerted by her geographical posi- 
tion and her navy we shall confine our attention. 

England, to be safe, must be able to do two things— 
keep off invaders, and protect her colonies and her com- 
merce. No standing army, no militia, no volunteer force, 
which a small country like this could possibly sustain save 
at a ruinous cost, worse than war itself, could possibly 
prevent invasion and national destruction. The foot of an 
invader must never be planted on English soil. To secure 
this end it is absolutely essential that we should possess 
an overwhelming naval force. Six hundred men in a 
powerful ironclad will do more for the defence of this 
country than six regimeuts of the line at their full strength. 
We must set a limit ou the number of men told off for 
defence. Every second man in London cannot be a police- 
man; every man cannot be a soldier. As, then, our forces 
are numerically small, and must always be small, put them 
into ships, where the power of each individual is multiplied 
by ten. There are but two nations now existing likely to 
give us trouble, America and Prussia; it will be years 
before France contemplates invasion. What must 
that fleet be which can carry 100,000 men across even 
twenty miles of water and land them on a hostile shore in 
the face of even a small army? The only chance of 
success would lie in a plan like this :—The enemy’s 
transports would lie, say, in Cherbourg, Havre, and 
one or two other towns on the French coast. The troups 
would be quietly put on board. Meanwhile, a fleet of iron- 
clads would sweep the Channel clear of English ships, and 
then guard the Straits of Dover on the one hand and the 
chops of the Channel on the other, so that no other fleet 
could enter. At the proper moment the transports would 
steam across and prepare to land troops on two or three 
unprotected places on the coast, while the ironclads would 
close up on either side tocover the landing ; under such cir- 
cumstances we believe a landing wall be effected do 
what we could. If the Prussians attacked us their policy 
would be much the same. The German Ocean would be 

retty well scoured by ironclads, and our ships driven off. 

he transports would then throw their troops ashore under 
fire of heavy guns. All this is plain a looks very 
nice on paper; but even on paper it is obvious that the 
whole success of the invading army absolutely depends on 
the absence of English ironclads at the time of invasion. 
Being present, the transports would be sunk, buried, and 
destroyed in an hour if they were u If ironclads 
were used, it would be impossible for them at the same 
time to engage the shore, our ironclads, and land troops in 
boats. The most helpless and unmanageable creature in 
existence is a soldier, especially a foreign soldier, in a boat. 
Probably sea-sick, certainly wretched after the passage 
the invading army would be comparatively helpless. 
Pounded by light artillery and riflemen from the shore, 
without the power of firing a shot in return, troops so 
landed would simply be thrown away. But how 
would the case stand if our Sie tet igemeet 


or kept engaged by a more powerful force? The enemy's 





= would ay silence any batteries wecould bring to 
, just as the Confederates were silenced by the monitors 
at Fort Fisher, and the troops would be landed, and fed, 
and refreshed beforethey marched inland. It is all very well 
to talk about our fortifications, but no enemy would be 
fool enough to go near a fortification ; he would pick 
out quiet spots, such as Sandgate or Herne Bay, Margate, 
Bournemouth, or Folkestone. Nothing we could do would 
prevent invasion if our ships were beaten. No invasion is 
possible so long as we have information enough of the 
enemy’s movements, and ships and men enough to baffle and 
defeat the aims of these movements. It is to the augmen” 
tation of our fleet and their crews that we must look for 
national safety; for the avoidance of such a disaster as 
that which has befallen France. In England's fleet lies 
Britain's strength, and we are happy in the kuowledge that 
no other nation in the waib—aenin we say with all 
honesty, to Mr, Reed—has a tleet so powerful, or—thanks 
to Woolwich—has so mighty an armament. But we have 
neither ships, men, nor guns enough to protect at once 
every portion of our coast and our commerce. On this 
point we may state that we believe it to be an entire fallacy 
to believe in any case that if we have ships enough to 
cover every probable point of attack on our own sbores we 
have all we want. Nothing of the kind ; oar policy must 
be not to watch our own shores but the enemy’s ; we must 
do as Nelson did—never let a hostile fleet out of port with- 
out the certainty of a naval engagement. Our commerce 
cannot be injured, our colonies cannot be attacked by any 
European Power—except Russia marching on India—so 
long as we allow no hostile ships to get out. We ought to 
have ships enough not only to patrol the seas and pick up 
stragglers, but to watch every port of a foe where it is pos- 
sible he could fit out a fleet. The mischief must be nipped 
in the bud or not at all. 

We believe that this is comparatively a novel aspect in 
which to put our national position, but it is the only true 
statement of that position. Let us hope that we shall find 
sensible men, as soon as the first flush of the novelty of the 
present war has worn off, raising their voices and using 
means to induce Government to strengthen our navy. It 
is right and proper that our army should be augmented. It 
is essential that our volunteers should be supplied with 
breech-loaders. There is not a coastguard station in the 
country where a battery should not be erected, and one or 
two guus mounted, We have thousands of cvst iron guns 
lying at Woolwich which are useless against ironclads, 
but properly handled, and used with grape or cauister, 
would tell fearfully on the crews of boats attempting a 
landing. These little batteries disposed at close intervals 
would serve to train up a body of first-class gunners 
among us if they did nothing else. Remember that 
they are not wanted to operate against ships but against 
boats packed as full as they could hold with troops. 
But neither a standing army, coast batteries, nor volunteer 
riflemen, can give us security. That for England lies in 
her great navy, and in that alone. 


THE SAINT GOTHARD RAILWAY. 

THE seven great passes of the Alps, considered with 
regard to the capabilities and exigences of locomotive 
transit, are those of Mont Cenis, the Simplon, Semmering, 
Brenner, Luckmanier, Splugen, and St. Gothard. For 
fourteen years this last route has been urged upon capi- 
talists as one likely to atford a remunerative return for 
capital invested; and but for the opposition of the German 
States, both north and south, the idea would long ago have 
been practically realised. The bringing into direct com- 
munication the Baltic and the Mediterranean, which would 
be effected by this line, could not fail to exercise a very 
material influence upon the commerce and trade of the 
towns situated along its course. The intercourse between 
France and Italy is already secured vid Mont Cenis and 
the Simplon, but the St Gothard pass would open up 
a northern outlet. In addition, the value becomes 
enhanced when it is borne in mind what a future develop- 
ment awaits the ports of Trieste and Brindisi in conse- 
quence of the opening of the Suez Canal. If not both of 
them, one at least must eventually become the emporium of 
most of the Oriental traffic that tinds its way to European 
shores, and there is no imagination in predicting that its 
future may yet rival the palmiest days of Venetian 
splendour. ‘There is one cloud in the distance, one 
shadow that arises to forbid that Italy should reap the full 
benefits of so magnificent a prospect. But fortunately for 
her the shadow may remain a shadow for many years, as 
the substance is in the hands of a people who place their 
faith in passive destiny instead of active and energetic 
volition. If the Ottomans could be roused to exertion, and 
made to see the vital necessity for constructing the Turkish 
system of railways, it might be then somewhat difficult for 

rieste and Brindisi to compete with the superior advan- 
tages by the Golden Horn. Judging from the 
past, the establishment of a railway to Constantinople is a 
contingency that is ible but remote, and until it is 
accomplished Brindisi may be regarded as certain to attain 
to a considerable maritime importance. Once in possession 
of the traffic, it would constitute the key of the Mediter- 
ranean, and would pour into northern Europe the rich pro- 
ductions of the East, through the passes of Mont Cenis, the 
Simplon, and St. Gothard. These different mountain 
routes are not necessarily competing or rival lines. That 
of Mont Cenis satisfies everything that can be required by 
the traffic of the midland provinces, as well as those 
situated south-east of the Loire. It forms, in fact, the junc- 
tion between the ocean coasts and the transalpine districts, 
So far as France is concerned, the St. Gothard route will 

rovide access to Alsace, Lorraine, and the North, and will 
the link necessary to perfect the direct communication 
from Dunkirk to Brindisi. 

It is worth while to glance at the engineering 
features of the proposed undertaking. According to the 
original plan the summit level was reached at an altitude 
above the sea level of 4577ft., but after resurveying the 
line it was reduced to 3776ft., and the difficulties attending 
the higher level with res to snow and avalanches 
appreciably diminished. great work is, of course, the 
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tunnel, which is eight and a-half miles.in length, for the 
construction of which £3,400,000 are allotted. As may be 
imagined, there is scarcely a bit of “level”: or “straight” 
on the whole line, which, excluding the tunnel, is 400 miles 
long, aii for which the sum of £4,000,000 is allowed. These 
figures give a result a little over the usual cost per mile of 
railways in Switzerland., Of the total sum necessary to 
construct the work, £3,120,000 have been already sub- 
scribed for by the various Swiss cantons, and the remainder 
is distributed among financiers and capitalists. It is esti- 
mated that the, tunnel, the two termini of which are 
Goescherien and Ariolo, will occupy nine years in exca- 
vating, basing the calculation upon the similar work now 
approaching termination «t Mont Cenis. The line will be 
in direct communication with the Swiss system of railroads, 
and the fares will be per league, for first-class passengers, 
fourpence halfpenny; for second-class, threepence ; and for 
third, twopence farthing. There is rather a singular 
addition made to the fares, where the gradients become 
very steep, of 50 per cent. above the minimum charge. For 
goods by fast train the tariff will be sixpence three-farthings 
per ton per mile, and, by slow, three-farthings for same 
weight and distance, with an extra charge, as in the case of 
passengers, along the heavily inclined parts of the road. 
Iu point of actual distance from Brindisi to Paris, the 
Simplon line has the advantage of the others, the length 
being 1150 miles, while the Mont .Cenis route measures 
1175, and the St. Gothard 1167 miles. Notwithstanding, 
however, the shorter length of the Simplon road, the time 
occupied is longer than that taken up by the Mont Cenis 
route, owing to the greater number of steep gradients and 
sharp curves. Were the St. Gothard line once constructed 
the total distance from Dunkirk to Brindisi would be 
reduced to 1244 miles. But, while calculated to benetit 
the more northern traffic of France, the efiect of this 
shortening of the present highway between these two ports 
is certainly not likely to be to the advantage of the com- 
merce of Marseilles, the continental Liverpool. This has 
not been lost sight of by our neighbours, and, in order to 
preserve that monopoly of tratlic which their southern 
emporium has so long enjoyed, several very extensive 
works have been carried on for some years. These include 
the improvement of the navigation of the Rhone and 
the Saone, and the completion of the canal joining the 
former river with the Rhine. It is doubtful whether the 
execution of these works, important as they are, will 
fulfil the anticipated object, but in any case they will 
afford the Mediterranean a better chance than it now has 
of competing with the Adriatic. 


WHY THE ROADWAY OF THE VICTORIA EMBANKMENT WAS 
NOT STEAM-ROLLED. 

Iv is not many weeks since the Victoria Embank- 
ment was, with much attendant ceremony, opened to the 
public. Nevertheless, within that short time, its roadway 
has shown itself as, without exception, the most rotten 
macadam in London, Made at the onset with a sort of 
soit brown sugar surface, its crust, although as yet sub- 
jected to very slight tratiic, is already worn into holes, 
Puddles show themselves after the slightest shower. 
Already—disgraceful to say about such a road—its mise- 
rably rotten couting has in many places been picked up, 
in order to be meuded with fresh metalling. A few days 
ago we saw quite a legion of labourers engaged in this 
patching business. 

And yet there is probably no other broken stone road in 
the world on which so much pretentious labour has been 
lavished. On its asphalt bottoming, a layer of concrete, 
twelve inches thick—anything but what an engineering 
journal has termed a “thin crust”—was laid in order to 
receive a Gin. coating of Guernsey granite. Upon this 
again was spread a large, an unduly large, quantity of hog- 
ging, or sand, the whole being then hurriedly rolled down 
with light horse rollers. 

Now why should this important road, intended to bleed 
the plethorised tratlic of the Strand and Fileet-street, 
afford such a slight resistance, and already require 
so much patching? Why is it, in fact, now a miserably 
rotten road, and likely to be, if possible, much worse when 
the winter sets in? There are two reasons. In the first 
place, an undue amount of binding material was spread 
over the surface in order to obtain 1 factitious softness, 
and a mass easily giving way to three-ton horse rollers, 
but quite incapable of resisting wheel traflic and the dis- 
integeating influence of rain. The lavish amount of hog- 
ging was an expedient for accelerating the work of the 
light rollers. With 15-ton steam roUers, or even with 
10-ton horse rollers, little or no binding, and still less 





time would have been required, as the steam roller can | 


roll down from one to two thousand square yards per ten 


hours. A surface as smooth as a billiard table, and almost as | 


resisting as pavement, would have been given to a road in- 
tended to compete with the Strand and Fleet-street, of 
necessity kept paved since the fifteenth century. 

The unimpassioned observer will naturally inquire why 
this road was not steam-rolled. It was constructed by the 
Metropolitan Board of Works, who, without legal power 
for coercion, are, yet coutinually urging upon the thirty- 
eight vestries and district boards of works of London the de- 
sirability, for the comfort of the public, of steam-rolling 
broken stone roads, At one time, as we know, that same 
board, or at least its chairman, the late Sir Johu Thwaites, 
even contemplated expressly keeping up a stock of steam 
road-rollers. Last May, too, they actually issued a work re- 
commending rolling on economical grounds, in thousands of 
copies, to those same vestries.* It was, in fact, universally 
reported that to at least. show these vestries a good ex- 
ample, the steam road-roller would be employed. At the 
request of the principal authorities of the board an estimate 
for the hire of one or more steam rollers was sent in by the 
Steam Road-rolling- Company... Then why, at the Jast 
nioment, and with the knowledge that the steam roller 
could at least more rapidly finish the road for th 
public opening than the feeble horse, .rollers, shoul 
the board draw back? e answer that they were 
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Steam Road-rolling, é&c,, by Frederick A. Paget, C.E. Spon, 


tenance and Horse-draught through. 





actually afraid of any load above ten tons, and even; 
we believe, of one less than .ten tons; passing over those 
narrow portions of the road covering “a certain subter- 
ranean structure known as the Metropolitan Railway.” 

Now, if this be a true statement of the case, it is, we need 
hardly say, a serious matter. Goodbye to a great portion of 
the utility of the Embankment, if a light traction engine, 
or, still less, a heavy wagon conveying, say, an ordinary 
stationary boiler, is liable to break down into the Metro- 
politan Railway, and possibly cause a disastrous accident. 
It is true that only here and there daes the Metropolitan 
Railway pass hie the Embankment, but it traverses 
under it sufficiently often to prevent a steam roller gaining 
any access to the road,..except by. beiug hoisted up from.a 
boat on the Thames. Why the Metropolitan Board should 
show so little trust in their most boasted work we cannot 
pretend to be able to state with certainty. The facts are 
these :—Anxious to recommend steam-rolling to others, 
they, after long deliberation, were afraid to use it them- 
selves. That they are afraid of fracturing the girders 
carrying the roof of the railway tunnel by a load of 
only fifteen tons, distributed over 6ft. by 10in., which is 
the case of the 15-ton rollers of Messrs. Aveling and 
Porter offered to the board, we do not for a moment be- 
lieve. As little, or still less, creditable would be the sup- 
position that they were afraid of cracking the 12in. bed of 
concrete, unless the brickwork between the girders should 
give way. This is the theory of a contemporary, evidently 
writing from what—using a verbal analogy, interesting to 
readersacquainted with proper names—may be termeda bird- 
catcher pointof view. In any case, it seems atleast strange to 
suppose that if “this concrete might have broken under 
heavy pressure,” “danger” could ensue. There can be no 
“dauger” as long as the roof of the railway stands firm ; 
and assuredly the concrete above it does not secure it. 
But we utterly deny that there was any probability of this 
concrete getting broken under the 15-ton roller, and we 
can easily prove this by facts and tigures. Some of these 
figures shall be given us by Mr. John Grant, one of the 
principal engineers of the Metropolitan Board of Works, 
who has condueted and published in the “ Proceedings” of 
the Great George-street Institution the most elaborate 
series of experiments ever made on the strength of cement. 
In this classical work we find that cement bricks (Yin. 
by 4:20in. by 2°75in.) made only three months, and ex- 
posed to pressure ou one of the 9in. by 4:25in. sides, or on 
38°25 square inches, bore 64°81 tons when of neat Portland 
cement, 42°53 tons with one proportion of pit sand, and so 
ov, down to 16°37 tons with five parts of pit sand. Other 
blocks of Portland cement were only crushed in by loads 
varying from 1928 lb, to as much as 6725 |b, per square 
inch. In another table we find that even when mixed 
with as much as eight parts of Thames ballast, a strength 
of 1098 lb., and 12941b, per square inch was shown by 
lft. cubes of cement ; while a block of one-half cement, 
and one-half sand, 12in. by 12in. by 103in., gave a resist- 
ance of 1478lb. per square inch. Now, in the 15-ton 
engines of Messrs. Aveling and Porter, the load is dis- 
tributed nearly uniformly over all the 5ft. rollers, and as a 
5ft. wheel presses with about an inch of its periphery on 
a road, this gives a load of only 468 1b. per square inch. 
Supposing, therefore, that anything better than lime and 
sand were used below the elastic 6in, of metalling, there 
would have been little “ danger” on the score of the con- 
crete. And even if there were only a bed of common 
mortar, as long as the girders and arches did not yield, 
even such a truly weak crust would not give way. 

The case of the jack arches between the cast iron girders, 
and of the brickwork at the ends of the girders, is, how- 
ever, very different. Let us suppose—we only, be it well- 
understood, suppose—that this work was badly and cheaply 
done, in a way work is sometimes when—let us suppose 
again—it is paid for in paper, then the prudence exer- 
cised by the authorities at Spring Gardens was amply jus- 
tified. 1f either jack arches or side walls should give way, 
“danger” would indeed ensue, and in a very different 
measure to that from the cracking of the cement. 

In any,case, there is the road, if it deserves the name 
of a road, for everyone to see ; and the fact remains that, 
as a sample of macadamised road engineering, the road 
surface of the Victoria Embankment is, mildly speaking, 
a warning, and certainly not, as fondly intended, an ex- 
amplar to the thirty-seven metropolitan vestry boards, with 
their seven thousand and odd officials, 





THE RIVERS PoLLUTION ComMissIoN are shortly to inspect the 
rivers and firths on the east coast of Scotland, including the Tay 
and the Dee. Amongst other objects of inquiry the Commission 
are instructed to ascertain how far, by new arrangements, the 
sewage of towns and populous places, and the refuse arising from 
industrial processes, can be kept out of the rivers and streams, or 
rendered harmless before cheiiee them, or otherwise got rid of, 
without risk to the public health or serious injury to such pro- 
cesses and manufactures. The anticipated visit could scarcely 
be more opportune. 


THE BIRMINGHAM GuN TRADE.—The stocks of Sniders and 
Chassepots which remained on the hands of a few makers have 
been disposed of, and at the present time there are no military 
breech-loading guns to be obtained in the town, The small arms 
factory is well employed. Inquiries are constantly being made of 
local firms by dealers and agents in London and elsewhere, as to 
the prices of weapons and the capability of executing contracts, 


| but these may be considered simply as inquiries, instituted by 


agents themselves in anticipation of ademand. Groundless re- 
ports, still continue to be spread that Birmingham is busily en- 
gaged in executing orders for arms for foreign Governments, and 
that large purchases of arms have already been made, Beyond 
the comparatively small stock of breech-loaders referred to above 
no arms have been disposed of, while to provide an adequate stati 
of arms would be .a matter of nearly twelve months’ work. No 
one conversant with the trade would,for a moment suppose that 
any Makers wo Foo oR hand. a large stock of axgis, peeing t 
the probability of sale is most uncertain, while the possibility of an 
improved weapon entirely superseding an dlready accepted pattern 
is almost a matter of ce: ty. That the gun trade of Bitinmgham 
will Yee d by the war is —eee - = thé 
con is. prolonged, by, unforeseen, events, it. w after, m 
during the war. yom, , outside the Bipmiagham Chamber « 
aoe San to, follow suit with the Liverpoo 
Cliamber, and mém vérnment. to’ maké the exp 

of aris and ammunition’ just ‘néw ‘illegal to either Germany of 
France. , The Wolverbanipton Chamber of Commerce | 

mined upon such a memorial, 


LITERATURE. 


The Quarterly Weather Report of the Meteorological Office ; with 
Pressure and Temperature Tables for 1808, Part ‘ast 
THERE are seven observatories in the British Islands now 
systematically at work in the collection of assured data— 
to lay the foundations of a future meteorology—ubder 
control of the Meteorological Committee of the Royal 
Society, and uhder the immediate control of their respec- 
tive observers at each station, who all report telegraphically 
to the central office at Victoria-street, Westminster, to Mr. 
R. H. Scott, F.R.S., under whose directions the observations 
are classified, discussed, and tabulated, and by whom this 
volume of results is edited. Its contents, which we regret 
we cannot afford space even to recapitulate, afford ample 
— that this department, since the demise of the late 
ead of it, has passed into able hands, and that misty specu- 
lation has given place to severe and rigid recording of mere 
facts, to be hereafter colligated aud discussed as the future 
state of science may admit. A new system, and a very im- 
proved one, has been decided upon, and is now employed. 

The observations—or first results, for we can scarcely 
call the results of photographically self-recording instru- 
ments observations—are registered, and by meaus of a 
train of very beautiful automatic, machines, some of 
which were shown at a late president’s soirée at the Royal 
Society, these photographic curves are reduced in scale, 
and are engraved at the same time on the copper plate by 
these machines (which are specially adapted pentagraphs), 
and to such a scale that five days’ observations from each 
station go upon a quarto page. 

An uniform system of notation of terms, for future 
publication, has been fixed upon, and henceforth these 
volumes are intended to appear regularly at quarterly 
periods, Valuable as they are at preseut—and as is the 
system of telegraphic coast warnings which they enable to 
be conducted—the future value of these volumes, as hewn 
stones for the building of the temple of meteorological 
science, is far greater. 





Minutes of Proceedings of the Institution of Civil Engineers, 
with Abstracts of the Discussions. Vol. xxix. ; Session 1869-70. 
Part I. Edited by James Forxest, Assoc. Inst. C.E., Sec- 
retary. London. 

[First Noricz.] 
As the history of a nation is to be fourd in its archives, 
and its progress and advancement, or its retrogression and 
decadence traced in its recorded annals, so is the history, 
prestige, and development of an iustitution or society 
clearly displayed in its written Transactions. The nature 
of the papers read, and the tone and character of the dis- 
cussions arising therefrom at the periodical meetings, ari 
sure and certain indications of the status, the attainment, 
and the integrity of its members. Standing, as the Inst- 
stution of Civil Engineers does, at the head of the profe- 
sion, it is ouly to be expected that the contents of tue 
volume before us will fully bear out for that particulir 

body the statement we have advanced as applicable to ill. 

The selection, by those appointed to the office, of the paprs 

to be read before a scientttic institution is not the easy tisk 

it might at first appear. We are not now alluding tothe 
absolute merit of the communication in a professsiona or 
scientific point of view, but to its general character, its 

scope, and the peculiar bias it may possess. It is not m 

uncommon event for papers to be read solely with the viw 

of ventilating an idea or puffing an invention which caniot 
benefit science at large, and may possibly redound to she 
advantage of the inventor only in his own imaginaton. 

The difficulty is to draw the line between descriptonus 

of really practical and useful inventions and tlose 

of merely personal interest and ephemeral utility, his 
line of demarcation has always been most judiciasly 
defined and rigidly maintained by the Council of the In- 
stitution ; but there are some other scientific socrties 
who would do well to adopt the same regulation. In the 
review of a volume containing over five hundred piges, 
much of which includes a large amount of complicatedaud 
abstruse mathematical matter, it will be indispensabk to 
make a selection, as the briefest notice of all that is valu- 
able and interesting in.the contents would be incompatible 
with the space at our disposal. Passing over the energetic 
personal remonstrauce made by the president and council 
of the Institution to the Secretary of State for India, 
respecting the libellous notification aah gy in India, 
and omitting the “ Description of the Low Water 

Basin at Birkenhead,” we come to the discussion ou 

the paper, by M. Jules Gaudard “ On the present 

State of Knowledge as to the Strength and Resistance 

of Materials.” In addition to the intrinsic merit of this 

communication it possesses further interest as emanating 
from a French engineer, arid being originally written in 

French. The task of translating it was ably performed 

by Mr, Pole, F.R.S., M.LC.E. 

That the present state of our information on the strength 
of those materials, engineers are daily in the habit of 
havihg to do with, is incomplete, no one will question who 
is either theoretically or practically acquainted with the 
subject. M. Gaudard has endeavoured to supply in some 
degree the theoretical want ; but without prejudice to his 
valuable paper, we consider the stipplementing of ow 
practical knowledge equally, if not more important. 1 
will be seen, as we proceed, that this opinion was share 
by many of those who —— in the discussion,in which a 
important point was raised respecting the ratio of, tense 
and compressive strains,which has an immediate bearig 
upon the employment of steel asa constructive materil. 

ithin the limits of elasticity the ratio of the. tensileto 
the compressive, resistance of wrought iron is as 1 to Lor 
nearly so, but M..Gdudard theoretically puts it dowyas 
lto4. In. some experiments maie by Sir W. Fairbirn 
ou, steel, he sta the ratio for t material was 
as 1,to 2; but Mr: Barlow, Gaptain Galton, and Mr. 

Berkley, in, their,experinients, came.to the unanimouson- 

clusion that.in this respect the .resistance of steel in-orh- 

pression, hore the. same, proportion to the resistan® of 
tension, within the limits. of elasticity, as wroughtiron. 





have deter-: 


Consequently. in, steel ginde ts the ratio of the uppe and 
ower tule should be as 1 tol and notas1to4 For 
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the sake of purely theoretical investigations, the assump- 
tion that a solid beam is com of a number of separate 
detaghed layers of tibres, exerting no lateral cohesion upon 
one another, may be conceded ; but it can scarcely be said 
to hold in practice, nor are dediictions made from such an 
assumption likely to find practical corroboration. Expe- 
rience has certainly demonstrated that small bars and small 
plates are proportionally stronger than larger ones ; but 
it has not yet been shown that a number of smali ones artifi- 
cially fastened together are stronger, or as strong, as the 
same amount of solid sectional area, At the same time the 
hypothesis may be sufficient for its purpose, for as it is 
well put in the reply to the discussion, “ if the extension of 
a prism, the deflection of a beam, or the angular motion of 
a twisted prism under the action of given loads, as observed 
experimentally within the prescribed limits, agree with that 
ea by the theory, then surely the sufficiency of the 
1ypothesis assumed in the theory must be admitted.” 
Granting that a correct conclusion may be deduced from 
false premisses or from a false hypothesis, it is nevertheless 
no reason why it should not be deduced from a true one if 
possible. It is always better to, reason truthfully and 
lucidly than to conceal, as it were, the real argument under 
a mass of hypotheses and abstrusé mathematical assump- 
tions. The early writers on the strength of materials 
were exceedingly prone to this kind of mathematical 
sophistry. The great Euler, who was one of the most pro- 
found algebraists of his time, delighted in this pastime, 
and, as is well-known, cared far more for the display of his 
brilliant scientific talents than for the cause of truth. 
The consequence is that experience has shown the fallacy 
of his deductions, and several of his theories have alto- 
gether exploded. It may be observed, also, that whether 
the hypothesis be true or false, the coincidence between 
the practical results and the indications of theory is not al- 
ways to be implicitly relied upon. Take the case of test- 
ing a girder, and suppose its observed deflection to coincide 
as nearly as can be expected with that calculated, it is in- 
ferred that it is sufficiently ‘secure for its purpose. But 
girders have been tested in this manner and vielded subse- 
quently, without affording any assignable cause for so 
doing. Upon the subject of continuous girders it must be 
admitted that English engineers, at least, are not all of the 
same opinion. There can be no doubt, theoretically speak- 
ing, of their advantage and superior economy iti material, 
but there are so many practical considerations to be taken 
into account, that, as a rule, very, little, if any, saving in 
cost results from their employment. There are. no two 
opinions regarding their unsuitability for bridges of -small 
spans. The only situations in which they may be eniployed 
advantageously are those in which the spans are large, the 
rolling load light in comparison to the weight of the struc- 
ture, and the foundations firmand secure. It is not neces- 
sary to have recourse to the exceedingly complicated for- 
mulze and equations affected by French engineers in order 
to design a continuous bridge in a correct and economical 
manner. There is nothing gained by such minute mathe- 
matical investigations, except, perhaps, the chance of error. 
It is not often that the reading of a paper before the In- 
stitution gives rise to so able and scientific a discussion; and 
the amount of theoretical knowledge and ability displayed 
proves that, however the English engineers may lean, in 
general, towards practice, they are equally prepared to 
discuss matters secundum artem with their French brethren. 

The “ Memoir on the Public Works of the Province of 
Canterbury, New Zealand,” by Edward Dobson, Assoc, 
LC.E., which is the succeeding paper, gives a suc- 
cinct account of the state and progress of the work in 
that colony, and is accompanied by several well executed 
lithographs, During the discussion, which was somewhat 
restricted, the subject of small gauge railways was intro- 
duced, and there is no doubt that it is a serious mistake to 
construct a railway in a new colony like that of Canter- 
bury upon the Irish gauge. It is in fact more—it is a 
great blunder—and it is almost incredible that, after wit- 
nessing the disastrous results that have attended the 
overdoing of the standard gauge at home, the same un- 
pardonable error should be perpetuated abroad. One 
would imagine that by this time it was universally recog- 
nised as a professional dictum, that all lines in young 
colonies and foreign countries where, difficulties of an 
engineering character are expected, should, be made of a 
small gauge, varying from 3ft. to 3ft. Gin. A larger gauge 
is not required, a smaller is deficient in accommodation for 
passengers during long journeys. tebe. 

Those who are desirous of making themselves thoroughly 
acquainted with the “Statistics of Railway Income and 
Expenditure,” should not. merely read, but.carefully study 
Mr. Harrison’s paper. The diagrams are especially well 
adapted to illustrate the subject—a subject which no one is 
better fitted than the author to treat upon. During the 
discussion, which was very animated and well sustained 
more particularly when it is borne in mind that statistical 
papers are rather dry matters to discuss; it was suggested 
that the contents of the comniunication did not strictly 
come under the category of engineering questions. It is 
very difficult indeed to decide exactly where this professional 
limit. begins and terminates. Certainly the. title “ Rail- 
way Income and Expenditure” does smack rather of finance 
than engineering ; but whén latge works are concerned, the 
former is so intimately connected with the latter, that it is 
no easy matter to separate them. ~ The question of ‘fitidiice 
may not perhaps actually fall within the direct province of 
an engineer, but woe to him if he eithér ignotes or neglects 
it. On the whole, there is no doubt-that Mr. Harrison. is 
right when he remarks—“ It was importaiit, therefore, for 
engineers to consider the question of finite as Well as 
other matters, because they were interested, not only in ex- 
ecuting a railway efficiently, but also in its being a.com- 
mercial success” The genetal-leaning of engineers 
towards a lighter system of tailway was dembnsttated 
during the discussion, tidt décessatily of a gale different 
from the standard one, but of, a Tighter type, bot 
of. permanent way, rolling stock, and engines.. The 
president, in summing up, deéfended the engineers as 
not liable to the charge of having contributed by the 
mahner ili Which they Idid our great tiain lines to thie 
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enormous np of capital. He adduced an example 
in support, of his argument which clearly shows that the 
blame rests with our railway legislation. He observed 
that, “ when he first laid out the Eastern Counties Rail- 
way the sum of £150,000 was paid to one nobleman for 
permission to go through his estate, which was doubled in 
value by the making of the railway. Was it a wonder that 
the Great Eastern Railway Company was in its present posi- 
tion when it began operations in that way ?” Taking the ave- 


rage of the working expenses of all the lines in the world, | 


it amounts to about 50 per cent. of the receipts—a very 
useful fact to commit to memory. It is a very common 
circumstance in estimating the amount of capital expended 
on a line, to put down under the head of engineering ex- 
penses a vast number of items which have really nothing 
to do with professional work. Thus it is that the engi- 
neer is made to be responsible for an expenditure with 
which he is not in any manner concerned, and over which 
he has not the slightest control. Any unwatrantable excess 
in the purchase of land, or in the arrangement of accom- 
modation works, is frequently laid to his charge as the 


easiest way of escaping from the necessity of satisfying in- | 
| chemists and the political econuimists will be most removed in 


quisitive shareholders. ‘ The head “ engineering expenses” 
is of so comprehensive a nature that it can readily include 
a whole host of minor charges and items of expendi- 
ture, which would be unpleasantly prominent did they 
appear in their own nakedness. The truth is, as 
remarked by Mr. Vignoles, that if the expenditure 
belonging strictly to, the engineering works of actual 
construction on a railway be carefully examined, it will 
be found that they bear. a very moderate proportion to the 
total outlay incurred. We have referred to the excellent 
diagrams attached to Mr. Harrison’s paper as worthy of 
all commendation. But they must, nevertheless, be used 
cautiously. ‘They are like to a formula which is mathe- 
matically accurate in its results, provided all the conditions 
assumed in theory be, obtainable in practice. If a false 
value be given to one of its quantities, or one different from 
that assumed in its formation, the result will be vitiated. It 
would be wrong in this event, to lay the blame upon tie 
author of it, in the same manner as it would be wrong 
to impute to Mr. Harrison the fault that his dia- 


grams will not work out in every particular instauce., | 


it is impossible, especially in so abstruse a subject as 
statistics, to frame a universal rule that shall apply 
to every case, but it is not a difficult task for one who 
thoroughly understands the principle, to make such trifling 
modifications and changes as shall bring each particular 
case: within the scope of the general rule. There will 
always be some refractory examples, which cannot be re- 
duced to any rule; but these will form the exceptions. 
The remainder of the “ Minutes” includes some papers 
which relate to the theory and construction of bridges and 
viaducts, and to which we shall return in a future notice. 
One of these, “ Studies of Iron Girder Bridges, by Calcott 
Reilly, M. Inst. C.E.,” is published as an appendix, as its 
analytical character does not render it a suitable communi- 
cation for reading and discussion. If we do not mistake, a 
similar plan was followed in the case of a paper read by 
Mr. ee some years ago, and it is one to be fully 
approved. It permits students and those who are anxious 


| Various halls. 


THE BRITISH ASSOCIATION AT LIVERPOOL. 
(From our own Correspondent.) 
Liverroot, Wepnespay NIGHT. 

ALL the preparations for the reception of the British Associa- 
tion here are very nearly completed, and in a town like Liverpool 
of course the accommodation isample. Most of the places of 
meeting of the sections, but not all, will be in the immediate 
neighbourhood of the Lime-strset station of the London and 
North-Western Railway. Section A, Mathematical and Physical 
Science, president Professor J. Clerk Maxwell, M.A., F.K.S., will 
meet in the Crown Court, St. George’s Hall; Section E, 
Geography, president Sir Roderick Murchison, Bart., will meet 
in the Small Concert Room, St. George's Hall; and Sectien G, 
Mechanical Science, president Mr. Charles Viguoles, C.L., F.ILS., 
will meet in the Civil Court, St. Ge 3s Halil. Section D, 
Biology, president Profeggor G. Rolleston, M.A., M.D., wiil meet 
in the Lecture Room of the Free Library. The 
is also in the Free Library and Museum building. Ali 
ceding places of meeting are close to each other and to the 
Lime-street railway station. Section C, Geology, presideut Sir 
P. Egerton, Bart., M.P., will meetin the Concert, Hall, Lord 
Nelson-street, not very far from the other sections. The 
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the pre- 


point of distance frum the general scene of Oj erations. Section 
F, Economic Science and Statistics, president Professor Jevons, 
M.A., will meet in the Council Chamber, the Town Hall ; 
aud Section B, Chemical, Science, president Professor H. b. 
Roscoe, F.R.S., will meet in the Royal Institution 
street. The latter is an old-fashioved red brick building, where 
all the learned societies in Liverpvol hold their meetings ; the 
lectuire, room is fitted up with raised benches as at the Royal 
Institution, in Albemarle-street, and there is a laboratory con- 
nected with the building, under the charge of Mr. Davies, F.C.5., 
so that the speakers in this section have every facility for illus- 
trating their remarks by practical experiments, I have visited 
the different places of meeting, and find the general preliminary 
symptoms of a visit of the British Association vi: 
where, in the shape of the cleaning and redecoration of the 
The Museum has been closed fur some time, to 


Coly lit- 









2 every- 


| permit the process, of interior renovation to go on, aud in the 


to gain a profound knowledge of the subjects to study | 


them at their leisure, and preserves to the Institution 
valuable communications which otherwise would be lost. 





Tabulated Weights of Angle, T, Bulb, Beam, Round, Square, and 
Flat Iron, for the use of Naval Architects and Shipbuilders. 
By Caas. H. Jorpan, M.LN.A. London: E. and F, N. 
Spon, 48, Charing Cross. 1870. 

One of the most useful little books that an engineer can 

possibly have in his office is “ Penn’s tables.” But Penn, 

unfortunately, goes no farther than bars and plates. He 
does not touch upon angle, T, channel, H, or any other sec- 
tion of irou that is peculiarly well adapted for the resis- 
tance of strains of compression, Mr. Jordan endeavours 
in the half dozen pages composing his publication to 
supply the information not to be found in the tables of 
Penn. The manner in which he has chosen to accomplish 
his task is scarcely so happy as it might have been. Every 
draughtsman who has had to make an estimate of an iron 
bridge, roof, or other structure of that material, in which 
angle iron is certain to enter as one of the principal 
forms, knows how to caléulate the weight of that form of 
section. Briefly, the angle iron is treated as a plain bar. 
The sum of the sides, minus the thickness, reduces the 
angle iron at.once ta a bar equal to that breadth, and of 
the same thickness. This is nearly the course followed 
by Mr. Jordan ; whereas, for the tables to have been of 
real utility in the office, tle dimensions of the different 
sections should have been given. In fact, Mr. Jordan’s 
tables do not give us the weight of any angle iron, but the 
weight of a bar equivalent to it in sectional area. This is 


-not what is wanted. For example, take an angle iron 


34in. by 3in. by 4in. ; this is equivalent to a bar 6in. by 
jin., which weiglis 101lb. The sum of the sides is equal 
to Glin... Consequently, if we turn to Mr. Jordan’s tables 
we shall find that the breadth of flanges 6$in. by jin. 
also weighs 101b. But the real labour to be saved is the 
adding together of the flanges, and as these half dozen 
pages do not save that labour, they have done little or 
nothing towards facilitating the calculation of the weights 
of different sections of iron, Tables that pretend to give 
the .weights of angle irons-should enter them with the 
proper dimensions, that #8, with the breadth of each flan 

pardte columih, © An ‘angle iron 3in. by 4in. should 
read in the tables 3in. bY gis and not 7iu. If this were 
done. in a revised edition ,the little book would be of much 
value. The labour would be nothing, as this presetit calcu- 
lated- weights would all stand as they are. At present; 


Penn's tables stipply all that Jordan’s profess to do. 









CbEtagR Abctbest.—4 si Oeewrrenee took place at the New 
So Putiyn it P ‘- yrhin, on Saturday last, The 
colliery belongs to i Pecos Tron Company ; and while three 
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body of St. George’s Hall the workmen are very busy. In the 
Town Hall a new and enlarged council chamber has veen made 
by removing several small offices adjoining the original chamber, 
and it will be some days yet before the new room is fit for use. 

So much for the sections. As regards the evening business of 
the Association, Professor Huxley will deiiver his opening ad- 
dress on Wednesday evening next, at eight o'clock, in the Phil- 
harmonic Hall. On Thursday evening there will be a soerce in 
the Derby Museum, and on Friday evening Professor Tyndall will 
deliver a lecture in the Philharmonic Hall, on “ The Scientific 
Use of the Imagination.” On Monday evening, September 19th, 
Professor Rankine will deliver a lecture in the Philharmonic 
Hall on “Stream Lines and Waves in Connection with Naval 
Architecture,” and on Tuesday evening there will be a soiree 
in St. George’s Hall, whereat Mr. W. T. Best will perform on the 
great organ. The lecture to working men will be delivered on 
Saturday evening by Sir John Lubbock, Bart, F.R.S. Next 
Thursday evening Mr. Joseph Hubback, mayor of Liverpool, 
will hold a reception at the Town Hall, and he will hold another 
on Friday, September 1th, at the same place. A splendid col- 
lection of pictures, lent by gentlemen in Liverpool and the 
neighbourhood, will be on view in the large ball-room, Town- 
Hall, on Saturday, September 17th, and on the following Monday, 
Tuesday, and Wednesday. 

The list of excursions is not yet published. They will all 
come off on Thursday, September 22nd, and include many to 
the coast of North Wales. The excursion most interesting to 
engineers is one to Crewe Works, at which place a luncheon will 
be provided by the London and North-Western Railway Com- 
pany ; the number of guests is limited to one hundred. Another 
excursion party will be received by Mrs. Williams Wynue, at 
Cefn Halli, St. Asaph. There will also be excursions to Chester, 
Llandudno, Liangullen, Widnes, and Wigan, as well as an ex- 
cursion up and down the river, 

The preparations for the reception of the Association call for 
no special comment, and are going on steadily under the super- 
vision of Mr. George Griffith, M.A., the assistant secretary to the 
British Associ ation, and the local secretarie 8, the Rev. W. Banis- 
ter, B.A., Mr. Reginald Harrison, F.R.C.S., the Rev. Henry H. 
Higgins, M.A., and the Rev. A. Hume, D.C.L., F.S.A. The 
local treasurer is Mr. H. Duckworth, F.R.G.S. Letters on the 
business of the Association to any of these gentlemen should be 
addressed to them at the Municipal-buildings, Liverpool, until 
the end of this week, and afterwards, the British Association 
Reception Room, the Museum, Liverpool. 

One of the Liverpool papers, the Porcupine, has begun report- 
ing the meetings of the sections in advance. Here is what it 
has to say about the discoveries of Professor Dozer, president of 
Se -tion E., Hobbiology:— 

Any scientific theory to be of the slightest value 
opposed to and totally different from any popul 
obsolete opinion that has ever been expressed upun the sul 
precisely what the merit of Professor Dozer’s theory con 
enlightened times the intellect was supersti 
the stomach and the heart. More modern opiuions differ s 
this ; a pseudo-scientific body calling themselves phrenologists, having 
asserted that the intellect is situated in the upper region of the forehead. 
Professor Dozer casts aside all these vulgar notions, and declares that 
**all evidence so far goes to prove that the intellect resides in the 
posterior, and not in the anterior lobe of the brain.” He illustrates this 
view by showing how unconsciously people are cognisant of the fact, 
although unwilling to admit it. Ladies, for instance, involuntarily try 
to give the forehead a receding appearance by drawing the hair down 
over it; and on the other hand, enlarge the buck of the head with 
enormous chignons. This they do thinking to render themselves mvre 
attractive to the male sex, who, they are well aware, court the society of 
females because of their intellectual attainments. The same unconscious 
habits are traceable amongst the male sex. ! 



























Artists, authors, professional 
gentlemen, and men of high intellectual attainments, allow their bair to 
grow long and bushy behini; whereas navvies, hostlers, betting-imen, 
and thieves, none of whom can be said to exercise their inteliccts, ¢ 
the hair short behind, thus giving to the back of the h 1 
diminished appearance. Another familiar illustration is that of 4 ship. 
The guiding or controling power is not in the centre or the forward part, 
but in the stern, or back part of the vessel. 





ead a small 





SMOKING IN Rattway Carriaces. — A correspondent, in a 
recent, nuinber of the Railway News directs attention to the 
dirty habits of many smokers in railway carriages, who throw 
about their tobacco ashes and their saliva in the most promiscuous 
fashion, One would imagine that the smokers, for whose conve- 
nience the carriages have been set apart, would for their own sakes 
endeavour to keep the compartment cleanly and decent. It is 
suggested that the railway companies should provide spittoons, 
and boxes for tobacoo ashes. The North British Company has, we 
are informed, provided the former in its carriages, and on some of 
the German lines the ash-box is fitted.to the smoking carriages, 
The cost would not be very serious, and the introduction of these 
articles would mf only tend to secure decency, but they would 
soon repay their ,cost in the item of labour for cleaning out the 
carriages. 
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REVERSING LEVER, NICHOLAS RAILWAY, RUSSIA. 


THE WORCESTER ENGINE COMPANY, WORCESTER, ENGINEERS. 
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THE value of screw reversing gear for locomotives is daily more 
appreciated. In goods and shunting engines especially it saves a 
driver a great deal of labour. But the great difficulty hitherto | 
encountered in its use lies in the fact that in cases of emergency | 
it is impossible to reverse with promptitude. We have already | 
illustrated one arrangement, exhibited in 1867, by which prompti- 
tude and ease were combined. In the annexed engraving we show | 
avery superior arrangement, invented and patented by Mr. A. 
Alexander, of the Worcester Engine Works Company, and fitted 
with the greatest success to a large number of locomotives built 
by the company for the Nicholas Railway, Russia. 

This reversing lever differs from others hitherto introduced for 
working both by hand and screw, in havinga straight cylindrical 
screw of the ordinary form, and rigidly fixed in bearings at each 
end, The screw, when the lever is moved by hand, acts in place 
of the common notched quadrant. 





The motion of the detent in the lever is kept parallel to the 
axis of the screw by the application of a radius link A. An end 
of this link is fastened to the frame B, which carries a straight 
double-thread screw, and the other end is attached to the lever. 
By means of this parallel motion the teeth of the detent C, when 
drawn up, move when the lever is worked backward and forward 
nearly in a straight line parallel with the axis of the screw. 

Owing to the form of the detent C, about three teeth are always 
in gear with the screw in every position. In the engine frame is a 
stud carrying a block D, and on this the lower end of the reversing 
lever, which has an oblong slot, moves up and down as the lever is 
moved, either by hand or screw. 

It should be observed that the first design of lever on this 
system had an ordinary single detent falling between the threads 
of the screw. The present form of detent block keeping several 
teeth in gear was ee by Mr. Thow, of the Worcester 
Engine Works, It is a decided improvement. 








THOMSON’S CUSHIONED SPIRAL SPRINGS FOR 





RAILWAY BUFFERS AND CARRIAGE BEARINGS. 


OF all mechanical structures which demand powerful and yet 
perfectly elastic springs, surely carriages and wagons of all kinds 


for running on railways occupy the most pre-eminent position. One | 





of the principal items of expenditure on railways is the mainte- 
nance of way and rolling stock ; and as the wear and tear of 
both permanent way and carriages, and indeed danger to life and 
limb, are greater in proportion as the road and le are rigid 


and inapt to yield to each other’s irregularities, it becomes a ques- 


tion of very great importance to ascertain how much elasticity, 
consistently with strength, can be imparted to both. Apart alto- 
gether from the question of comfort and safety to travellers, it is 
clear that in proportion as the shocks arising from the blows between 
wheel and rail are absorbed by elasticity, in the same ratio will the 
cost of maintenance be diminished. It is not our at pre- 
sent to deal with the question 
of elasticity of permanent way. 
Since the prevailing system of 
construction on wooden sleepers 
came into vogue that has been 
pretty satisfactorily accom- 
plished. Elasticity of rolling 
— as ss ~ bearings 
ween wheel and carriages 
Es ny Si the buffer connec- 
ions between i is the 
subject to wh oo ee briefi 
i our attention Of ail 
metallic springs which have yet 
been inven it will be ad- 
mitted that the steel spiral 
approximates most nearly to the 
ideal of a perfect spring. Its 
range, elasticity, and uniformity 
of action, its great strength and 
durability, render it a most 
desirable appliance in all con- 
structions where springs are 
requisite. Not withstanding 
these qualities, any attempts to 
use it in railway rolling stock 
have, until very recently, been 
attended with but little succes, 
The ——o hitherto may 
have been the necessity for 
support which the spiral spri 
requires, If that was the chief 
obstacle, it seems now to have 
overcome most success- 
fully, and in a manner that 
— at first somewhat incredi- 
trange asit may ay a 
core of wool, firmly peahed into 
the centre o' — imparts 
an immense additional —- 
to this form of spring ; and thi 
tense of cach eputiagtaiadion tae ee ane 
experience of su i way ers Buffers 
fitted with these wosbguaied spirals havebeen sabjoctel 
3 —— concussions by a pe amg = . 
of two railway collisions, than w there co no better test, 
and not a te he has tochon, 


We all know that wool is a material of great natural 
elasticity, but we should have been to find it em- 
ployed in combination with in buffers and We 

the other day, at Messrs. 


the pleasure, however, of wit 8 
Th and Company’s works, Glasgow, the manufacture of their 
patent spiral springs for buffers and other p’ . Wealso saw 
these wool-packed springs, as adapted for ing springs and 
buffers, tested in a machine specially constructed for that Purpose, 
and their merits com with the ordinary volute and elliptic 
springs ; and the results of these tests were so extraordinary, and 
demonstrated so manifestly the superiority of these » irals for 
rolling stock, that we think it well to give our readers a brief ac- 
count of their peculiarities and merits. a 

Firstly, as to the process of manufacture, we may explain that 
_ee machine tools have been devised and patented by the 

essrs, Thomson for the purpose of attaining accuracy, expedi- 
—_ - re in Jeng centage or ‘ 8 2° fine — 
of steel, pre; ‘or this purpose, of about gin. diameter, are cu 
to their proper lengths, pod the ends are subjected to the action of 
a machine which quickly rounds off the barbed corners. The rods 
are then heated in a furnace of peculiar construction, which im- 
parts a uniform temperature without the chance of overheating, 
which would be fatal to the steel. They are drawn out ata cherry- 
red heat, and run into a machine which immediately converts 
them into spirals of + uniformity asregards pitch and diameter. 
It may be somata tans that this machine can produce 1000 
spirals per day. These spirals are again heated in a similar fur- 
nace, and are subjected to a process of tempering which produces 
a spring of great elasticity and uniformity. They are now ready 
for the testing machine. The uniform i. quality of steel, and 
mode of manufacture and tempering these springs, scarcely 
allow of the possibility of any flaw; the spirals are, nevertheless, 
submitted to an extreme compressive test. The testing machine 
is a beautifully constructed apparatus, somewhat resembling a 
press, the lower table of which is constantly moving upwards and 
downwards at about fifty or 4 strokes per minute. The tester 
places the spiral on this table when at the lower portion of the 
stroke ; the spring is then somewhat suddenly compressed till its 
coils touch each other ; he gives the screw above a slight adjust- 
ment until the es | is sufficient to lift the long arm of the 
weighted lever. e noted that each spiral tested raised a weight 
equal to 70001b., without either breaking or taking any “‘ set,” the 
spring measuring exactly the same length after the compressive 
test as before it. 

As yet we have simply directed our attention to the making of 
a spiral spring of fine quality, but still a common spiral 
spring. The iar feature of Messrs. kere noara or ga remains 
to be pointed out. Each spring after testing is filled, as we have 
already said, with a core of wool. There are a number of machines 
constantly employed in this wool packing process. The quantity 
of wool for each spring is accurately a then compressed 
into the ae powerful machinery, packing the interior of the 
—_ witha core of wool of great density and smoothness. By 
this peculiar packing and the coils of the spirals a harmony is at- 
tained which causes them to act together, each aiding the other. 
It may be called a column of wool within a yielding cylinder. The 
quick action of the spiral is modified by the wool, at the same time 
that the resisting power is more than doubled. The wool thus 
packed does not cut or chafe in use. As a crucial test of this, one 
of these spirals has been placed in a machine, and brought dead 
home 400,000 times in quick succession, without the slightest dete- 
rioration of the wool. The springs when thus finished are ready 
for being put into a buffer or bearing case, and that is done in the 
simplest and easiest manner. We observed a buffer case being 
tilled with three wool-packed spirals. Into the plunger a metal 
recess plate was first laid, having seats to suit the ends of the 
spirals, then a light iron frame which formed a kind of triple 
sheath for holding upright the spirals. The three springs being 
dropped in, another recess plate, same as at the bottom, was laid 
on the top of the springs. A slight pressure is then applied, a 
quarter turn given to the buffer case, and the springs are locked in 
—the buffer is complete. It is quite apparent that no skilled 
labour is required thus to fill cases with springs, and it is evident 
that old buffer cases, intended originally for volutes, may easily 
be fitted with these springs. 

The construction of each buffer is such that a uniformly per- 
pendicular action of the springs is secured, and their twisting is 
rendered impossible. An interesting test of these springs was 
recently onbes one of the most important of the continental 
railways. First, an engine buffer was placed under an hydraulic 
press and its resisting power found to be upwards of twenty tons ; 
secondly, it was p! in a machine and tested by quickly-repeated 
strokes, and kept going thus for several weeks, after which the 
springs were examined and found as good as when put in. Three 
single springs were tested in the same manner, first with the wool 
in and again without the wool. The result of this test, which 
extended over a period of months, was the adoption of the 





springs. 

When we state that these wool spiral springs, whether as 
applied to buffers or bearings, are considerably lighter in propor- 
tion to their strength than either volutes or ——.. it will be 
seen that a material advantage is gained. The spi weigh in 
general only 2 lb. each, and three of them in a buffer are capable 
of sustaining an equal shock to a volute or conical spring of 20 lb. 
to 30 Ib. weight, while their peculiar construction renders breakage 
next to impossible when they are properly applied. 

When these spirals are used as a bearing spring the reduction in 
weight is quite as obvious. The complete set for a 6-ton wagon 
weighs 2 cwt., whereas a set of elliptics for such a wagon usually 
weighs 4cwt. Thisin a goods train of twenty wagons makes a 
difference of two tons, for pees freight might be sub- 
stituted. Ona railroad of 305 miles in length, on which this 
spring superseded the elliptic, the report of 1863 shows that the 
difference of weight in the freight traffic alone for one year’s 
service was equal to 6,890,550 tons moved one mile. This reduc- 
tion in weight is of itself a very important consideration ; but 
when it is shown, as we shall be able to do presently, that as re- 

elasticity the ordinary elliptic spring cannot at all compare 
with the cushioned spiral, the saving to rolling stock and per- 
manent wa: gy to speak of comfort to travellers, must be very 

ble i le 

PS essrs. Thomson and Co. have constructed an apparatus 
specially for trying and illustrating the action of their springs 
when loaded with varying weights, which we illustrate. It is a 
double machine, i.¢., having two levers of equal lengths, one for 
trying the action of the ordinary volutes and elliptics, and the 
other for acting similarly on their own springs. We had the plea- 
om tees ing this apparatus, and of comparing — 
merits of different springs, It is unnecessary to partic 
the behaviour of each under the varying loads, but we may state 
generally that the results were very satisfactory. 





Pane an | of the ee B forts ge — the eet 
slowness; not a single gun is yet in position, nor have any of the 
iron shields been received. , 
PROJECTED STREET RAILWAYS IN GLASGOW.—There is every like- 
lihood that an arrangement will be concluded between the city 
corporation and the promoters of the two bills before Parliament, 
as well as with the principal omnibus proprietors, whereby, firstly, 
the promoters become lessees for twenty-three years from the date 
of the Act, and the corporation shall have all control in the mak- 
ing of the tramways ; secondly, fares in no case are to exceed the 
present omnibus fares in ares thirdly, payment of interest 
on the whole cost of making tramways &c,, are secured to the 
corporation ; fourthly, the maintenance of the tramways and road- 
way to be by the lessees ; fifthly, at the end of the lease the cor- 
tion to get the tramways at a third of the cost, if not al- 
esiber feees and, lastly, an annual payment of £150 per mile te 





the corporation, 


aoe 
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VISIT OF ENGLISH ENGINEERS TO BELGIUM 
- AND ITS COAL AND IRON DISTRICTS. 


(From our own Correspondent.) 
[ConcLupED.] 


In my last communication I gave you description of the exten- 


sive works of Sir John Cockerill, and as this is the last place 
visited by — in the coal and iron districts, I have but a few 
more remarks to offer on our journey up the Rhine and back again 
home. I shall, however, before closing, so far on your 
e as to give a few reasons, deduced from what I have seen, for 

e great success the Belgians have achieved as iron producers. 
We left Liége on Friday evening and arrived late at Coblentz, 
where we spent the night, sallying out from our hotel early in the 
morning to examine the splendid fortifications of Ehrenbreitstein. 
These are said to be the strongest in the world with the exception 
of Gibraltar; they certainly are very massive, and occupy a very 
commanding position ; their cost of erection must have been enor- 
mous ; we were told that it far exceeded a million pounds, On 
Saturday afternoon we went by train to Mayence and spent the 
evening walking round this strongly fortified city, which seems 
well qualified to stand a long siege. The ordi garrison of 
this city is 10,000 soldiers, but at the time of which I am speaking 
there were 12,000 stationed there, and the whole population does 
not number above 40,000. I have sent you a sketch of a very 
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simple but economical corn mill; there are thirteen of these 
anchored side by side in the Rhine, opposite Mayence. It will be 
seen that there is a paddle on either tide of the floating-house or 
boat, and each"of these dies consists of eight floats ; these are 
simply flat pieces of timber, about 6ft. by 3ft., bolted to iron bars 
which branch out from the centre shaft. The paddles are of 
course turned by the flow of the river, and make about two and 
a-half revolutions per minute. The gearing inside is similar to 
that of any other mill. We steamed down the Rhine to Cologne 
on Sunday morning in one of the boats made after the American 
model. The name of the boat was the Friede. Her engines were 
made in 1867 by Messrs. Ravenhill, Hodgson, and Co., of 
London. She has feathering paddlewheels, of the same desi 
as the one shown on Sheet No. 9 of your Portfolio of Work: 
ing Drawings, issued December 4th, 1868. The steering 
is done from the centre. The beautiful scenery of the Rhine it 
is not my province to describe, and were it so I should be utterly 
unsuccessful ; those who wish to form any idea of it must see it. 
At Cologne we visited the cathedral and other places of interest, 
not forgetting the Nouveau Pont du Rhin, put up by the Cologne 
and Minden Railway Company in 1859, at a cost of 4,138,000 
thalers. There is both a railway and a roadway over the bridge; the 
length is 1138ft. and the breadth 98ft. It took 1000 men four 
years and one day to complete, and is of wrought iron with stone 
piers; the entrances at either end are very handsome. Our party 
reached Rotterdam on Monday night, and took the boat for 
Harwich on Tuesday morning, arriving all safe in London on the 
Wednesday. The distance travelled was about 1300 miles, and 
thus ended one of the most enjoyable and instructive excursions 
made by the members of the South Staffordshire and East Wor- 
cestershire Institute of Mining Engineers. 

I will now proceed to give a few reasons forthesuccess of the Bel- 
gians as iron producers. It is an undisputed fact that they are in 
advance of England, as they are now making iron at something 
like £1 4s. per ton less than our own prices ; and I some time ago 
heard of them supplying firms in the Midland Counties with iron 
—the men of these firms being on strike—to fulfil their orders. 
This iron was delivered at the works of the identical firms at a less 
price than they could make it. For this existing state of things 
there must be some cause or causes, and where are we to seek 
them? It is not that the Belgians have richer or more easily ob- 
tainable resources; for their mine, although perhaps easily worked, 
they have to fetch from a distance, and their coal is worked from 
double the depth of that obtained in most of the iron districts of 
England, and is of such a nature as to require an additional out- 
lay in the shape of coke furnaces, &c., to pre it for use. It 
must then be attributable to other sources. e first of these is 
labour being so much cheaper, and this is certainly a great reason 
for success; it has been put down for a long time as the 





only reason. People have rested at that. I have heard 
it often said to ironmasters, ‘* Our tinental titors are 
getting before us in the iron trade ;” the answer has been, **Oh! 


that’s easily accounted for; they get their labour for little or 
nothing.” Now, after what I have seen and heard on my late 
visit to the iron and coal districts of Belgium, I am far from 
coming to the conclusion that all their success is due to cheap 
labour ; and I think I am able to give some substantial reasons for 
my thinking otherwise. To prove what I have stated, I will make 
a brief comparison of Belgium with England, in reference to iron 
producing, and endeavour to show where they have the advantage, 
to which advantages I attribute a great portion of their success. 
I admit that the lowness of wages goes some way towards Belgium 
being able to produce iron cheaper than we can, but not nearly so 
far as one would fancy on comparing the two tables of wages; 
for it must be borne in mind that their men are not so strong as 
ours, and therefore cannot do the same quantity of work; their 
coal is much dearer, having to be got at so great a depth, causing 
a considerable extra outlay ; and they have to carry the iron ore 
from such a distance, some of it coming from England. These 
things all tend to decrease the advantage of cheap labour, and to 
bring our standard almost up to theirs, and proves that it is not 
this that entirely accounts for Belgium’s greater success. I shall 
also show that this very cheapness of labour arises from a great 
reason that works to their good in many other ways. 

My first reason for the success of the Belgians is their sociability 
or good fealing one towards another, their esprit de corps. This 
— good feeling I noticed everywhere during the late visit. 

n the large towns the people, i ive of class or station, mix 
together in front of the cafés and in the public gardens and places 
of amusement ; there seems to be no distinctions, no false prid 
the upper classes 2 far from degrading to mix with the 
lower yom of society. e working people are not of the rough 
cast of a large portion of those in our own country; there seems 
to be with them an inborn gentility. The public parks and gardens 
are in most instances o to the roads, with beautiful flower 
borders skirting the public f ths, and these are unmolested, 
neither is there any restriction, all may enter and enjoy themselves. 
I saw no ~_- instance of drunkenness du my stay on the 
Continent. e letters of introduction furnished to the 
—— of the Institute, Mr. H. Johnson, by M. Jochams, were 

er 

ing 


f 
an f of this general — % 
bei full of reapect to us visitors, Ae se ag mmr 





receive, that they are almost in a state of slavery and serfdom ; 
but far from it, they seem a happy, lively body, quite capable of 


| looking after their own interests. 


This reciprocal feeling is generated on the part of the masters, 
and it is their duty to take the initiative, being the better edu- 
cated and more comfortably situated as regards worldly circum- 
stances. And then as to how this feeling is generated. Itis done 
by a general desire shown on the part of the masters to care for 
and consider the comfort and safety of their workpeeple. This 
was palpable at every place our party visited. In the collieries 
the obtainable material is used in the construction of the 
machinery, ropés, pit frames, &c. The steam brakes in operation 
e best possible principles, and the most substantial and 


are on 
effective safety apparatus are = In the ae the greatest 
care is taken to prop the roofs to prevent accident from falling 


i, of coal, and in the roads, when the roof is rather rotten, 
rick arches are built. Safety lamps are in general use, and 
they are of a very simple and safe kind, made with glass bottoms, 
fitted into brass expansion frames, the tops are of gauze, inside 
which there is fitted a small wrought iron funnel. The 
benefit arising from this construction is that, on the lamp 

i into tact with gas, the light is qupadet 
Added to the taking of these precautions, to use the 
best appliances for safety, the most rigid inspection is 
ponstionl. I may here also again notice that buildings are erected 
over the pit frames and loading places to protect the operatives 
and the materials from the inclement weather. 

In the ironworks, as I have before stated, the furnaces, boilers, 
steam pipes, and cylinders are so placed as not to inconvenience 
the men by their heat, the whole of the places being arranged so 
as to further the exertions of the men and ease their labour ; 
everything also is kept clean and orderly. The works are much 
cooler than ours; the floors are made of slag, and not laid with 
cast iron plates which so hold and radiate the heat, as in England ; 
and beyond this water is continually being sprinkled over the 
roofs and floors, which aids very much in decreasing the tempera- 
ture. It is not only in these ways that the masters show their 
interest for the welfare of the workpeople, but by their general 
bearing and personal treatment, which in all cases seemed 
kindand considerate, there being no harshness or tyranny. How 
is all this received by the operatives? They evidently take it 
in the spirit it is intended they should, and in return they act 
poe towards their ve mere aiding them to the utmost of 
their power in all their undertakings. It is to the fact of the 
masters so considering the workpeople, and convincing them of 
having their welfare at heart, that I attribute the circumstance of 
the people being satisfied with low wages. It must also be borne 
in mind that the working community of the Continent are able to 
sustain themselves at a far less cost than can the English. 

What a different picture is this to the state of things in our 
iron and coal districts, where both ironworkers and cvlliers are 
continually at variance with the masters, combining and watching 
the opportunity to cripple them by striking at the most incon- 
venient times, without listening to reason, or considering the 
ability of the masters to accede to their demands. This to a 
great extent is due to the conduct of the masters who have made 
it their object to get all possible work out of the men, neither 
considering nor caring for their comfort, allowing them to work 
with bad tools and in inconvenient and dangerous places. This 
has all tended to demoralise the men, and made them mere tools 
or animals, easily roused by any unprincipled fellow who has 
related to them their real or supposed wrongs, he knowing the 
greater agitation he can create the more it would abound to his 
own profit. It is this that has to a great degree ruined the 
English iron trade, and the contrary state of things has worked 
for the success of the Belgians. It is sincerely to be hoped that 
the system of arbitration will soon be generally carried out for 
the settling of colliers’ and ironworkers’ disputes in ne ee 

The second reason for the success of the Belgians is their readi- 
ness to give free scope to engineering skill and enterprise. They 
have not the engineers we have in land, and yet they are far 
before us as regards their colliery plants, and the machinery in 
and arrangement of their ironworks, and this is on account of 
their willingness to apply anything that they see is likely to 
decrease labour or improve manufacture, and thus add to their 
profit. I quite expected to see in the ironworks of Belgium 
something strange or peculiar in their construction when com- 
pared with our own, but I was surprised to find everything what 
I might call purely English, the only difference being that they 
were improved and more fully developed than our own, and a 
zreat deai better as regards arrangement. I noticed a great appli- 
cation of English patents. This, I think, clearly shows that it is 
the fault of our masters that they are not in the same or a better 
position than their continental neighbours. 

The superiority of the Belgian collieries and ironworks over the 
English is easily seen on comparing one with another. Take the 
collieries I have described in my former communications —and they 
are no more than a fair specimen of the general run of those in 
Belgium—and place them side by side with the ey of those 
found in the central districts of ee ae and South Wales. These 
are simple horizontal or beam engines of about 18-horse power or 
20-horse power, geared to the winding apparatus at something like 
four to one. Three or four pits are worked from one engine by 
means of long rivet or wend tiedind chains, travelling over pul- 
leys or rollers surmounted on posts, and the pit frames beingclumsy 
and weak. There is an improvement in some of the plants lately 
erected, but they are far behind what I saw in Belgium. In all 
cases that came under my notice on the Continent, coupled direct 
acting engines, having the winding gear between the cranks, were 
in use, and these are undoubtedly the correct engines for colliery 


urposes. This class of engines, although requi a greater out- 
= in the first place, is to a considerable degree the cheapest in 
the long run, and the coal can be got with them in a far shorter 
space of time. 

As to the ironworks of Belgium, they are, as I have before stated, 
arra in the best possible manner ; they are furnished with an 
abundant supply of steam-power, the engines as far as possible 
working direct-acting, there being no ter complication than 
necessary of ing wheels ; and were I to give a description of 
the many little appliances to save labour, it would fill almost a 
I may state that the whole of the machinery is kept 
in first-class repair. Compare with these the ironworks in some 
of our districts, take South Staffordshire for instance, which I 
am aware is about the worst poy I could have chosen, and I 
am sorry to say it, as she should be first instead of last, having had 
the greatest experience and the richest resources; but it is not 
alone in Staffordshire that the state of things I am about to de- 
scribe exists, but in many other districts, although, perhaps, to a 
less degree. A better list of the defects of our ironworks 
I cannot give than t whi ppeared in a leading 
article in THE ENGINEER some time ago. I would not have it 
thought that I take my information from this article, as I can sub- 
stantiate it, such cases coming under my notice almost daily. In 
the mills of the English ironworks you see “rolls out of line, 
standards loose and askew in their bed plates, roll necks turned 
oval or eccentrically to the roll bodies, ns boxes and spindles 
put together anyhow ; gearing—well, the less we say about np 
mill ing, especially in old mills, the better. A maximum o! 
™ is intended to compensate for the absence of good design, 
i rtions, and accurate workmanshi: 


propo ip. We venture to assert 
that 50 per cent. of the power required 





volume. 
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expended the machin Font a An 
in driving i .” “If we to the engines 
we find them, as » rule, still wores than the mills ; it is impossible 
to conceive how bad a steam engine can be without going into our 
i i i will turn a wheel round will 

leaky, the bearin, af 
banging, the shafts out of truth, the guide-b thump- 








will drive the mill if there is only steam enough behind 
her, and it costs nothing to get steam because of the waste 
heat. This steam is generated in badly-constructed furnace- 
boilers, which are often covered with patches put on by incom- 
petent persons. The furnaces are huddled together round the 
machinery, and should one of these bad boilers explode—which is 
lately not an uncommon occurrence—the consequences are very 
serious, as there are so many men confined in a small space who 
are unable to escape. The general machi is a complication of 
lumbering wheels, working the helves or mills at a great distance 
from the engines, causing a waste of space for foundations, and of 
material for extra castings. And this is the state of a large 
majority of the ironworks in the districts I have mentioned. 

The question is, how is this disgraceful, I might almost say, state 
of things brought about? It has arisen in the first place from the 
piecemeal way in which a large number of works have been put 
together. It is the habit of small capitalists to buy an old second- 
hand engine and mill, and put up a few furnaces; in doing this 
they are in such straits for want of money that they do hardly 
what is required for the time being without giving a single thought 
for the future. Now it generally follows that such men do tole- 
rably well, and the time comes that they must enlarge their works, 
and this they do, making additions to the already badly arranged 
old place. In this way they go on, never saving enough to build a 
new place right out, or if they do not feeling the inclination to 
expend the required amount. There are firms who sometimes 
start and put down a new works, but what do they do? they em- 
wd an engineer of the old school—*‘a practical man,” who, per’ 

aps, can scarcely write his own name, but then they say he has 
such vast experience. Well, such men can have little or no theory, 
they stick to their old ideas, they can do what they have seen 
done, and cannot go any further without feeling their way. The 
result is that our new ironworks are stiff and old-fashioned, aud a 
long, long way from the Belgian standard. Another great thing 
that keeps Staffordshire back is the great objection of the iron- 
masters to new improvements. Many will adhere to the old- 
fashioned ways and not hear of them, while others cannot be 
induced to apply any new apparatus until they are thoroughly 
convinced that others are reaping a harvest from their use, not 
having the will or ability to see or think for themselves. This 
seems rather hard to say, but how can one help it when they see 
this state of things in existence, knowing that it isa very simple 
thing, within the grasp of almost every master to alter it. Great 
harm is done by upstart masters circulating a bad article at a low 
price and calling it the iron of such and such a district. How can 
it be wondered at that we are behindhand when things are as I 
have stated them—and I have not overdrawn the picture? It is to 
be hoped that Staffordshire may take a pattern from Belgium, and 
retrieve her lost laurels There are other reasons for the success 
of the Belgians, viz., their economy and the exercise of very great 
care, but upon these I have not time to dwell. 











AN explosion occurred in the Drift Colliery near Tredegar a few 
days ago. Three men were rather badly burnt, but there is no 
apprehension as to their recovery. Two of the sufferers were the 
firemen in the colliery. 

INTERMITTENT ELectric Licuts.—M. Delaurier, of the Academy 
of Science, has taken up the proposal of M. Felix Lucas, a Govern- 
ment engineer, to obtain a very powerful electric light for coast 
service, at a comparatively small cost, by making the light inter- 
mittent, with intervals of two seconds ; by this means, it is said, 
one ten-thousandth re of the electricity expended for a constant 
light will suffice. M. Lucas proposed to use static, but M. Delau- 
rier prefers dynamic, and especially induced electricity, and sug- 
gests the following arrangement :—A battery which is only in 
action when the circuit is open, the couples united together 
in masses, and the electricity passed through coils of solid 
iron wire; a very long copper wire, covered with silk, is 
wound around the iron wire coil, the copper being  suf- 
ficiently thick not to be heated by the passage of the current. 
Each pole is provided with a charcoal point; when these are in 
contact the current passes, and when they are separated the 
sparks are excessively brilliant, because both the direct and the 
extra current are brought into action resulting from the induction 
of the current on itself and that by the coil of iron wire. The 
charcoal points are favourable to a spark of short duration. A 
very simple arrangement of clockwork causes the points to come 
into contact every two seconds, and then separates them sharply, 
so as to break the current instantaneously. It is not possible to 
obtain by these means a flash of such short duration as with 
static electricity, because the current passes for an instant through 
the air when the charcoal points are separated. It is believed 
that this system will be found useful, not only for piercing fogs 
at sea, but also for railway signals. 

STEAMSHIP FREIGHT AND THE WaR.—The following, taken 
from C. Méller’s steam freight circular, will prove interesting to 
many of our readers, showing how far freights have been affected 
by the war. The high freights obtainable from the German Baltic 
ports at the early part of last month, caused a large number 
of steamers to be brought into the market, and the rates 
declined rapidly in consequence; the blockade of the North 
Sea and German Baltic ports, declared to take effect on 
the 15th, by the French, has since caused great competition 
for freights from the Russian and Swedish ports, and the rates 
have been steadily declining in spite of the advanced season. As 
the fruit season has now commenced, and the report of the new 
crop is favourable, a large number of steamers will be employed 
for some time in that trade from the Mediterranean ; the rates 
for the first steamers from Patras, with guaranteed passage, have 
varied from 60s. to 65s. ; but for later steamers the rate is about 
40s. to 45s. The first arrivals of the new fruit were by the 
Morna and the Fitzjames on the 29th ult., after a passage of 
twelve days; andthe ss. Sprite, of Hull, has arrived to-day after 
a most rapid passage of eleven and a-half days. From Alexandria 
there is little or no demand, and the rate for cotton to Liverpool 
is nominal at $d. perlb. The good demand which existed at the 
early part of the month for steamers from the Black Sea and the 
Danube has since subsided, in consequence of the dull state of the 
corn trade. The prostration of trade in France and Germany, 
caused by the fearful strife now raging between those two coun- 
tries, has acted most injuriously upon the sale of steamers in 
general, and very few transactions have taken place. The high 
prices asked by owners and builders, at the early part of the 
month, in consequence of a few purchases made for account of 
the French Government, caused buyers to hold back, and prices 
are now about the same as they were previous to the declaration of 
the war. Steamers are required for the undermentioned freights : 
—Grain and seeds.—Cronstadt to E. coast or London, oats, 3s, 
per 320 Ib., with option of Autwerp, Dunkirk, or Havre, 6d. to 1s. 
extra ; Gothenburg to London, —>. 6d. to 1s. 9d. per 336 Ib. ; 
Uddewalla to London, oats, 2s. per Ib. (4000 qrs.) ; Danube to 
U. K., 8s. 6d. per qr., wheat ; Odessa to U.K., 8s. _ qr. wheat ; 

e 


Azov. to U. K., 9s. per qr., wheat. Sundries.—Gefle to London, 
600 to 800 tons iron, 17s. to 18s. per gh to London, 
sleepers, 21s. to 22s. per load, round ; 20s. to 20s. 6d. per load, 


uare; Riga to Dundee, flax and tow, 47s. 6d. to 50s., and 70s. 
to 72s. 6d. ; Windau to Grimsby, sleepers, 19s. per load, square ; 
Antwerp to Riga or Cronstadt, 500 to 600 tons machinery, lump 


sum ; Antw to Odessa, 1200 tons rails, 27s. to 28s. per ton ; 
Pomaron to ore, 16s. per ton; Huelva to Tyne, 16s, 
per ton; and (or) Almeria to U. K., 40s. to 42s. 6d. per 
ton reg. for steamer ; ditto to Cronstadt, 55s. to 60s. per to 


fruit ; Malaga to Montreal, fruit, 85s. to 90s. per ton; Denia an 
(or) Almeria to London, steamer of 600 tons d.w. capacity, £700 
lump sum ; Patras to London, or Liverpool, to load ult. te 
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NOTES FROM PARIS. 
(From our own Correspondent.) 

THE frightful carnage that has occurred at Alsace and Lorraine 
has turned attention of late from fire-arms to the means of protec- 
tion against their effects. ‘The Prussians are said to wear leather 
cuirasses, and specimens have appeared at certain tailors and other 
shops in Paris ; they aré of the form of an ordinary, or rather small 
cuirass, made of good, solid sole leather beatiki de pressed into a 
convex form, with a ridge down the middle; one that I saw the 
other day had three or four small bullet marks upon it, but the dis- 
tance at which the shots were fired and the nature of the weapon 
by which they were projected was not stated. A shoemaker tells 
the world here, through a lady whose brother is a prisoner in 
Prussia, that he makes “‘ very light cuirasses out of leather which 
is impenetrable against all kinds of balls or sabre cuts.” Of course 
during the existing excitement we must expect such statements as 
these, but there is no doubt that a good solid leather cuirassis a 
very useful thing. and may save many a life from a long shot. 

Another kind of defensive armour has been invented for the use 
of riflemen, called pelle cuirasse, which deserves notice, It is, in 
fact, a light steel spade, or rather shovel, with a handle made of 
strong but light wood, which can be easily attached and detached ; 
the tool is useful for digging a pit where the soil is not too hard, 
and when this is done the rifleman may stick the handle in the 
ground and protect himself behind his cuirass shovel ; when march- 
ing, or in camp, the handle is stuck in his belt, or knapsack slings, 
and the blade being slung in a leather case with straps, which 
fasten it to his chest, and he thus becomes a cuirassier & pied. 

Doctor Poggioli has made a suggestion to the Paris Academy of 
Medicine which is worth the notice of engineers and all who are 
liable to make journeys in distant or thinly inhabited countries ; 
he recommends the following prophylactic for the use of soldiers 
in campaign :—Five grammes lons--txth of an ounce) of collodion, 
with one-tenth of a gramme of ergotine and, afew drops, say one- 
twentieth of a gramme, of tincture or extract of belladonna, in a 
phial, to the cork or stopper of which is fitted a small camel-hair 
pencil, the phial being wrapped around with diachylon plaster, 
thus forming a bulk not larger than a cartridge. As soon as pos- 
sible after receiving a wound it is to be washed with a little water, 
wine, or spirit from the man’s flask. A little of the contents of 
the phial 1s then to be passed over the edges of the wound, which 
are to be drawn together if necessary, and a piece of diachylon ap- 
plied, thus arresting, at any rate diminishing, hemorrhage, inflam- 
mation, and pain, and keeping the wound, even when serious, in the 
best possible condition under the circumstances until the ambulance 
can be reached. 

Another medical man, Dr. Fortin, recommended at the com- 
mencement of the war that each soldier should be provided with 
a small packet containing a linen band three metres long, and two 
or three shorter pieces, a phial of perchloride of iron, and some 
lint. The proposal, like most others, received no attention, buta 
benevolent individual, M. de la Croix, had an immense number 
of such packets prepared at his own cost and sent forward to the 
army. 

In a former series of notes I spoke of an auxiliary corps formed 
to assist the military engineers in the works of fortifying Paris. 
M. Alphaud, engineer-in-chief of Ponts et Chaussées, who was 
appointed to form and direct this company, was aided by M. 
Viollet-le-Duc, the architect, who became second in command; six 
companies of men were at once got together, the whole being 
engaged in the engineering and building trades, and thus of the 
greatest service in carrying out earthwork, masonry, &c. These 
six companies are commanded by MM. Davioud, Leblanc, Laming, 
Sibien, Fleury, Fleuret, Marchand, d’Arboussier, Delatour, 
Tétard, and Chemin, all engineers, architects, or builders, and 
several holding high positions as professors or municipal officers. 
In addition to these six other companies have been formed of the 
men employed by the municipality on the roads, sewers, &c., of the 
city; these also are officered by MM. Vaissiére, Rozat de Mandres, 
and Darcel, engineers-in-chief of Ponts et Chaussées; MM. 
Grégorie and Bernard, engineers; and M. Le Pante, the conser- 
vator of the Bois de Vincennes. A large number of other 
engineers and officers have the superintendence of the cattle 
lairs, provision stores, and other temporary establishments. All 
are volunteers, and although, of course, there is a kind of moral 
obligation upon officials to give all the aid in their power, nothing 
can exceed the readiness, the eagerness, in fact, with which 
all classes have devoted themselves to the one great duty 
now before them—the placing of this brilliant city as far as 
possible beyond danger, not only from the enemy without, but 
also from famine and suffering within. 

The ambulances or temporary hospitals established in all the 
palaces and great public school-buildings in the Conservatoire des 
Arts et Meticrs, and in other places, not only in Paris but in all 
parts of the country, form another illustration of the devotion 
exhibited; not only ihe most illustrious members of the medical 
profession, bishops, priests, seminarists, sisters of charity, and 
sisters of all denominations, but men belonging to all the liberal 
professions, ladies of the highest rank, pupils of the schools, 
have been most forward in offering their services as sur- 
geons, assistants, nurses, and hospital men. When, in addi- 
tion to all this, it is remembered that the army and the Garde 
Mobile have carried off thousands of professional men of all classes, 
it is not surprising that a large majority of the class journals are 
literally compelled to close their offices and suspend publication 
until the termination of the war. This will convey some notion 
of the state 6f Paris at the present moment, and of the effect of 
this atrocious war on acience and industry. The five Paris 
academies resolved, in order to show their confidence in the 
younger portion of their fellow-citizens, that the regular weekly 
meetings should not be suspended, and they have not been, but 
the last meeting of the Academy of Science presented a blank 
sheet ; it is not without an effort and the most positive sense of 
duty that one can at the present moment occupy oneself with any 
other than the one engrossing subject, and the hopes and fears, 
opinions and guesses, that hang around it. 

When we regard the working of the military organisation, when 
we compare what has been done with the promises held out by the 
preparations for services connected with the army, though not 
military, when we consider the enormous amount of time, money, 
and labour bestowed on the science and art of “ar in France, we 
ceased to be in the least surprised that the Russian war should 
leave the English army commissariat and medical departments in 
such an unprepared state as they were for campaigning. The whole 
scientific and material organisation of the French army seems to 
have been crushed to death. Amongst other elaborately-organised 
bodies was that of the telegraph service—we have never heard a 
word or sign of its existence since the war opened—generals and 
marshals have been cut off from each other, from the Government, 
and indeed from all the world, and now it is asserted that the tele- 
graphic corps'is utterly incapacitated for want of organisation, 
and by the mexperience of its members; and as almost always 
occurs in such cases, it is asserted that the civilians attached to 
the corps are, in spite of the orders of the Minister of 
War, submitted to all the vexations and annoyances that 
military insolence can impose. It is to be hoped that such asser- 
tions are the result of disaster and irritability only ; ‘but be 
this is as it may, the breakdown of the military telegraphic service 
is unfortunately beyond questi gst the arrang ts for 
the feeding of the army were a number of admirably-planned 
field ovens, but wé have never heard that they have been used ; 
at any rate the demands for biscuit are immense; thousands of 
tons have been purchased in England, and almost all the bakers 
here employ their spare hours in producing a8 many as ible, 
and we here in the city of Paris are calculating bee the possi- 
bility —I do not say the probability—of an absence of what snilors 
call “‘ softbread,” and of being reduced to biscuit or nothing. 

If the neutral Powers succeed in ce or an armistice 
the preparations for the reception of the enemy will certainly be 








carried on with more vigour than ever. Our friends here are very 
angry with the Germans for throwing explosive chémical shells 
into Strasbourg, but it is said that a corps of francs-tireurs—some 
of whom, by ‘Be 

with the old red republican bonnets rouges on their heads—have 
been sent into Baden’ to set on fire the Black Forest, each man 
carrying two bottles of petroleum for that’ purpose. 


way, passed my window a few minutes since | 


Before’ the , 


news of MacMahon’s disaster was known here it was said that the | 
forest was in flames, and it was charitably hoped that it would be | 


consumed from one end to the other. We have heard nothing 
about it since, and this is well, for if any one ac{ could exasperate 
the enemy more than another it would be the destruction of that 
grand forest, with its innumerable towns and villages; the timber 
of Fontainebleau and the other French forests would not be worth 
many days’ purchase after such an act. 

Here is something else of like tenor. The Minister of Public 
Instruction, in aid of his colleague the Minister of War, appointed 
& committee of savants to act in concert with the latter minister 
in the application of the last results of physical and chemical 
science to the defences of Paris; M. Berthelot, professor of 
organic chemistry at the College of France, was appointed presi- 
dent of the committee, andtwo deputies, MM. Dorian and Gevelot, 
were associated with it. The first meeting of the committee was 
Staue to take place on the 3rd instant, the very day the last 
of Napoleon’s ministries was swept away by the physical force of 
a nation wild with rage and thirsting for vengeance. 

A number of men are now at work completing the defences of 
the Fort de la Briche, at St. Denis, in which quarter the attack of 
the enemy is considered probable; gabions have been prepared to 
receive the soil obtained by the cutting of the 1000 or more 
embrasures in the fortifications; all the forts around Paris are 
provided with campaign ovens and a certain number of bakers ; a 
dam has been constructed in the Seine above the Pont de Jena in 
case the great dam at Suresne should be broken by the enemy. A 
dozen iron gunboats have made their appearance on the river, 
they are each commanded by a captain of Frigate; they have com- 
menced practice, und attract crowds of spectators. Bodies of men 
are ut work in the catacombs under the direction of engineers, in 
order to place those dangerous subterranean galleries beyond the 
power of the enemy, and something of the kind will doubtless be 
done. in abandoned quarries of gypsum under Montmartre, and 
the buttes Chaumont, which extend an immense distance, and were 
the habitnal haunt of thousands of the lowest vagabonds in the 
capital. ‘“‘We had,” says a journalist, with habitual exaggera- 
tion, ‘£40,000 Prussians, who may have been working for ten years 
in obscurity with the siege of Paris in view.” 

The stories about Prussian spies are perfectly marvellous; we are 
told that important captures have been made amongst the German 
employés at all the works of the Paris Gas Company. It is asserted 
that the greater part of those arrested were Prussian officers, sent 
by M. Bismarck, one being a captain. Some of these spies have 
been in the service of the company for three or four years, and 
had the courage and devotion to perform the most laborious work, 
hoping thus to escape notice ! 

A military observatory has been erected at the top of the Arc de 
Triomphe, and it is said that six mitrailleuses are also to be placed 
there. This arch is one of the finest monuments in Paris, and 
would not be intentionally injured by the enemy, except, perhaps, 
as a record of the victories of the first empire, but if converted 
intoa fortitsdestruction, should the Germans reach it, will be sure. 

The Champ de Mars is now a vast camp and artillery park. 
From the Seine, where the English boats and English sailors lay 
so quietly in the sun in 1867, to the Ecole Militaire, at the other 
extremity, the whole ground is covered with soldiers of all arms, 
batteries of artillery, ammunition and baggage wagons, and pon- 
toon ecmpanies, and on one side are picketed 500 mules. Semaphore 
signals are being erected on elevated points in and around Paris. 

The new Government seems to be doing all that it can to place 
Paris in a condition to sustain a siege. Every one has great a 
in General Trochu, who is now at Once President of the Govern- 
ment, War Minister, and Commandant of Paris. Amongst the 
edicts already issued is oné which makes the manufacture, sale, 
and commerce of arms of all kinds absolutely free. ' 

The approach of the enerhy is distinctly announced, and there 
is no saying in what position we may be in next week ; there is a 
rumour abroad that M. Jules Favre has left Paris for the head- 
quarters of the King of Prussia, but this seems doubtful. The 
idea that the neutral Powers will succeed in stopping the war is 
not admitted by any one here; and the Parisians feel that the 
honour of France is in their hands, and that the city must hold 
out to the last! 

We English here are somewhat nervous about the chance of in- 
terruption of communication between France and England, anil 
hope that her Majesty’s Government will not only make what 
provision it can in the event of such an accident, but also that due 
notice will be given of any change that may ‘have to be made in 
respect of the mails. Itis not agreeable to be detained here, as I 
and many others are, by the force of circumstance’, in some cases 
very painful, and the stoppage, or even the delay of correspon- 
dence would be a grievous addition to our troubles. 

The English will, I am sure, in our interest as well as its own, 
not lose sight of this subject. 


THE Patent OFrice.—The annual report presented to Parlia- 
liament has just been made publi¢.' From it we learn that the 
number of applications for letters patent, recorded within the year 
1869, was 3786; the number of patents passed thereon was 2408 ; 
the number of specifications filed in pursuance thereof was 2367 ; 
the number of applications lapsed or forfeited, the applicants 
having neglected'to proceed for their patents within the six 
months of protection, was 1378 ; the number of patents void, the 
patentees having neglected to file specifications in pursuance 
thereof, was 41. Twenty-one thousand three hundred and seventy- 
six patents bear date between the 1st of October, 1852, and the 
31st of December, 1862. The additional progressive stamp duty 
of £50 was paid, at the end of the third year, on 6034 of that 
number, and’ 15,342 became void. The additional progressive 
stamp duty of £100 was paid at the end of the seventh year on 
2078 of the 6034’ remaining in force at’ the end of the third year, 
and 3956 became void. Consequently, about 72 per cent. of the 
21,376 patents became void at the end of the third year, and about 
90 per cént. became void at the end of the’seventh year. By a 
rule of the Commissioners of Patents, dated 17th December, 1866; 
it is ordered that after the 31st ‘of Decémber, 1866, every appli- 
cant for letters‘ patent shall' deliver’ at the Office of the commis- 
sioners ‘with his provisional specification, or (when ’a complete 
specification is filed with the’ petition’ ad declaration) with his 
complete specification, an abridgment of such provisional or com: 
plete s cation. The abridgments delivered in pursuance of 
this rule are printed and ptblished in quarterly volumes after the 
i of the six months’ protectidn:’'\In ‘the ‘quarterly 
volumes for the year 1869'the addresses’ of the applicatits for 
letters patent and of the communicants’(in cases where the itiven- 
tion has been communicated from abroad) have been added, so as 
to give all the information hitherto furnished in a separate form 
by the chronological index. The title has, therefore, been chatiged 
to “Chronological and Descriptive’ Index of’ Patents applied for 
and Patents granted.” The chronological index is no longer pub- 
lished in a separate form. It'is also intended’ 'to’ publish these 
abridgments in classes as‘soon'as thé abridgments of all the speci- 
fications from the earliest period to'thé end of 1866 have a 
in & classified form.’ Until that takes place the invéntor (by the 
aid of the subject‘matter index for each year) can continue his 
examination of the abtidgments relating to the subject of his in- 
vention in the chronological and descriptive index. ‘The report 
also contains the co’ ndence relative to the new Patent Office 
library and museum: ‘How’ much longer is this to ‘be seen ém- 

in the reports ? are wé to have a building worthy of 
the nation? yom yeeem ifs i Demed 





THE IRON AND STEEL INSTITUTE OF GREAT 
BRITAIN. 


THE annual provincial meeting of this Institute for 1870 com- 
menced on Tuesday at Merthyr Tydvil. e chair was taken by 
the Duke of Devonshire, K.G., president of the Institute. 

Among the members tolesnke were the following :—Lord F. 
Cavendish, M.P., Holker Hall’; Sir J. G. N. Alleyne, Bart. ; the 
Right Fon. F. E. Leveson-Gower, M.P., London; Messrs. John 
Hurtley, Wolver'! pton; E. M. Richards, M.P., wansea ; J. 
rae Bell, Washington ; F.W. Kitson, Leeds; W. Menelaus, 
Dowlais ; Walter Neilson, Glasgow ; Josiah T. Smith, Barrow-in- 
Farness i Walter Williams, West Bromwich ; G. Adden Brooke, 

Wednesbury ; Posten Bacpell Watts ; G. J. Barker, Wolver- 
hampton ane . Crawshay, Merth edi; Robert Cassels, 
Glasgow ; R. Fothergill, M.P., Aberdare ; Robert Heath, Stoke- 
on-Trent ; Thomas E. Horton, Yes W. R. J. Hopkins, 
Middlesbrough ; E. Williams, Middlesbrough ; David Dale, Dar- 
lington; John Jones, Middlesbrough; David Forbes, F.R.S., 
London; William Barrett, Stockton; Thomas Bell, Newcastle ; 
John T. Bell, Sunderland ; Henry Bessemer, London ; Thomas 5. 
Blair, Pittsburg, U.S. ; J. J. Bodmer, Newport; James Brogden, 
Bridgend ; J. O. Butler, Leeds; E. A. Cowper, Westminster ; 
William Crossley, Askham ; Abraham Darby, Ebbw Vale ; J: oseph 
Dodds, M.P., Stockton ; William Evans, Bradford, Yorkshire ; 
W. Fletcher, Workington ; W. O. Foster, Stourbridge ; Jeremiah 
Head, Middlesbrough ; James J. Hopkins, London; J. J. Jen- 
kins, Swansea} B. Jeffries, Bradford, Yorkshire; William Jen- 
kins, Consett, Durham ; Richard Laybourne, Tredegar ; Samuel 
Edgbaston ; # N. Maynard, Newport; R. 8. Newall, 
i rag - G. Norris, Coalbrookdale; John Parry, Ebbw 
Vale; John Paton, Blaenafon; John Pattinson, Newcastle-on- 
Tyne 5 J. Pearce, Newport; T. W. Plum, Shiffnal; W. Price, 
oolwich ; James Ramsden, Barrow-in-Furness; G. Ratcliffe, 
Crewe ; J. Reed, Tredegar ; E. W. Ricuards, Ebbw Vale ; Joseph 
Richardson, Stockton; W. Richardson, Oldham ; J. C. Ridley, 
Jarrow-on-Tyne ; W.S. Roden, M.P., Stoke-on-Trent ; B. Samuel- 
son, M.P., Banbury; W. M. Sparrow, Wolverhampton ; John 
Stevenson, Middlesbrough; John Tate, Harrington; Thomas 
Udall, Silverdale ; T. C. Vickers, Sheffield ; B. Walker, Leeds ; 
J. Whitham, Leeds; T. Whitwell, Stockton ; Townsend Wood, 
Swansea; E. T. Wright, Wolverhampton, &c. 

The president, who was received with cheers, said: Gentlemen, 
as we have a programme of some length to go through this morn- 
ing, I do not proposé to offer more than one or two preliminary 
observations before opening the busi of the meeting. We 
are met in very remarkable times, and, perhaps, to some of us 
it may almost be an effort to turn our minds from the record of 
sieges, battles, and surrenders with which we have been so fami- 
liar during the past weeks. On the other hand, we may look 
upon it as a matter of relief to turn the mind from those dismal 
records, and apply ourselves to such subjects of importance as are 
involved in the proceedings of this Institution. AsI have told 
you, there is a long programme before the meeting, and I do not 
think I can profitably detain you at this present time w 4 offering 
any further observations, and therefore I will at once call on Mr. 
Jones to read the report prepared by the council to be presented 
to the general meeting. 

Mr. J. Jones then read the report, which stated that the council 
have made arrang ts for ing a journal on the Ist of 
January, 1871. The contents of the journal will be:—I1st. The 
proceedings of the Institute and of the council from time to time. 
2nd. The papers and discussions at the general meetings of the 
Institute. 3rd. Communications from members upon matters of 
special interest to the trade, which are approved by the council. 
4th. A quarterly epitome of inventions, discoveries, publications, 
and proceedings bearing upon the British iron and steel ‘trades. 
5th. A comprehensive report on matters connected with the iron 
and steel trades in foreign countries, ' 

The council have also been called upon to consider the neces- 
sity of suggesting the name of some gentleman as president for 
the next year, as the period for which the president can hold 
office is only two years, and as, according to the rules, a re-elec- 
tion cannot take place until the expiration of a certain interval. 
They have placed themselves in communication with Mr. Henry 
B , Te ting him to allow his name to be put in nomi- 
nation as the president elect, and they have received Mr. Besse 
mer’s consent to such a step being taken. The council therefore 
recommend that Mr. Bessemer should now be elected as presi- 
dent for the year 1871. ; ; 

The president proposed that the recommendation of the counci! 
relative to the president-elect be approved of, and that Mr. 
Henry Bessemer be elected. He was glad to find that the recom- 
mendation met with general approbation. 

The recommendation was unanimously confirmed. 

Mr. Heury Bessemer, in acknowledging the compliment, said— 
Gentlemen, the great honour you have done me in electing me 
your future president gives me the greatest pleasure. I assure 
you I only fear that my ability as a president, after the able man- 
ner in which that office has been discharged by his lordship, will 
be felt among you as a loss rather than a gain. But my best en- 
deavours will be given to furthering the objects of the Institution, 
and I hope that I may fulfil my duties, if not with entire satis- 
faction to myself, at least without injury to the Institution. 

The reading and discussion of papers then commenced. We 
have only been able to find space for two in THE ENGINEER. 

















THE IRONMASTERS IN FRANCE. 
(From our own Correspondent.) 

THERE is nothing doing in the regular way of trade, but all the 
works which are able to produce any kinds of material of war are 
crowded with orders. 

There are no quotations published of the metal markets at the 
Bourse, which shows how completely trade is paralysed. The 
copper markets remain in the same state that they have been for 
some time past, the quotations at Havre are considered as merely 
nominal ; the only sale noted is one ten tons of Chilian copper 
for delivery this month, the price being 160f. the 100 kilos. The 
official quotations remain unchanged at Marseilles. In the Haute 
Marne the disorganised state of the market remains unchanged ; 
the same uncertainty and fear of engagement exists everywhere. 

The i ters of Champagne are doing all in their power to 
keep their tiresalight and not to diminish their make. 

“The Grand Luxembourg Railway Demspeny, when the military 
transports intercepted all communication between the basin of 
Longwy and the rolling mills of the north, opened the road for 
French pig iron by way of the Belgian Ardennes, the rate of trans- 

rt being fixed at the same figures as by the ordinary route of the 
French ‘Ardennes, and this sensible act has given great satisfac- 
tion, and made the company very ig toad with ironmasters. 

“The Moselle district seems to be doing business in spite of all 
difficulties, and the following are amongst some of the latest 
quotations from that district :~Coke pis for refining, 76f. ; 
grey pig for the same has 79f.; other kinds, 76f.; pig for 
castings, No. 1, 105f.; No.2, 100f.; No. 3, 96f.; No. 4, 92f.; 
No; 8, 88f.; charcoal pig for refining, 135f.; rolled iron from coke 

, 20f. 50c. to 21f.; rain water pipes, 17f.; hearth plates, 14f.; 
Tobe pieces, 21f.; solid cast columns, 14f. 50c. ; hollow ditto, 22f. 

There is little doubt that for a time every kind of ironwork 
applicable to warlike purposes will be in great demand, to the 

most total exclusion of ail other classes of goods, but the former 
forms a long list. . ’ 4 ; 

There is another circumstance which may have its effect on the 





traite, it is believed, and there is very little doubt about it that 
some important establishments enjoyed’ special privileges and 
support trom the’late Imperial Government; it remains to be 
seen whether a Republican ent will adopt a similar policy; 
most probably it ‘will not. But the effect of a change in the 


policy would not make itself manifest until the war were ended. 
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THE PATENT JOUBNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 

1366. Jonn Waeeter Evwiot, Toronto, Yorkshire, Ontario, Canada, 
“Improvements in apparatus for removing snow from lines of rail- 
way.”—13th May, 1870. 

1431. Wrtram Rozert Lake, Southampton-buildings, London, “‘{m- 
provements in looms for weaving, and in shuttles for the same and for 
other machines.”—A communication from Hamilton E. Towle, New 
York, U.8S.—18th May, 1670. 

1452. James Barrp, w, Lanarkshire, N.B., ‘‘Improvements in 
treating vegetable oils.”—19th May, 1870. 

1830. WittiaM Buwt, King’s-road, Chelsea, London, “‘ An improved case 
for the conveyance of plants.”--27th June, 1870. 

2051. Witt1am Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in toilet and other mirrors.”—A communication from George Hostel] 
Chinnock and Edward Payson Williams, New York, U.S.—20th July, 
1870. 

2060. Jonn Perriz, jun., Rochdale, Lancashire, ‘‘ Improvements in 
machinery for washing or scouring wool and other fibrous materials.” — 
2ist July, 1870. 

2125. Georce Curir Fow.er, Great Dover-street, Southwark, Surrey, 
* An improved fumigating material.” —29¢h July, 1870. 

2199, RicharD ALLEN, jun., St. Mellons, Monmouthshire, “ Improve- 
_— in apparatus for the treatment of wheat fér the manufacture of 

our.” 

2201. Wittiam Winpte Pitxinoroy, St. Helens, Lancashire, “‘ Improve- 
ments in the manufacture of sheet glass, and in apparatus connected 
therewith.”—8th August, 1870. 

2240. Toomas Atkinson Exuis, High Holborn, London, “‘ An improved 
washing machine.”—12th August, 1870. 

2290. ArtHuR Cooper, Twickenham, Middlesex, “An improved ventilat- 
ing roller window blind.” 

2292. WittiaM AMBLER, Bradford, Yorkshire, ‘‘ Improvements in the 
manufacture of spool tubes and other tubes of paper, and in dyeing or 
colouring and marking the same, and in machinery or apparatus to be 
employed therefor.”—19th August, 1870. 

2298. Georce Duncan, Georce Hutcaiy, and Samvet Morton Harrison, 
ae ‘Improved means and apparatus for discharging caustic 
soda from pots.” 

2300. HeskerH Hvocues, Homerton, Middlesex, ‘‘ Improved manu- 
facture of trimmings, edgings, ruchings, plaiting, and other,similar 


g . 

2304. Jonn Henry Banks, Lavender-road, Battersea, arms ** Improve- 
ments in the production of raised pattern blocks applicable for surface 
printing and for other purposes.” 

2306. Joseph Lewis, Hazlewood House, Ranelagh, Dublin, Ireland, 
“Improvements in lithographic printing and in machinery used for 
that purpose, parts of which invention are applicable to other printing 
machinery.” 

2308. CHARLES PinntncTon, St. James’-terrace, Caledonian-road, London, 
“ An improved pavement.”—20th August, 1870. 

2310. Freperick ARTHUR Pacet, Seymour-chambers, York-buildings, 
Adelphi, London, “‘ Improvements in the production of pulp suitable 
for the manufacture of paper from week, straw, grass, and other 
ae matter.”— A communication from August Deininger, 

erlin. 

2312. SrepHen Darsy, Leadenhall-street, London, “ Improvements in 
the manufacture of fluid meat.”—22nd August, 1870. 

2316. Martin MacpERMoTT and ARTHUR DavipWILLIAMs, Scott’s-chambers, 
London, “Improved apparatus for boring in rock, coal, mineral, slate, 
and other similar substances.”.—A communication from Ferdinand 

binge and Autun, France. 

2318. Wittiam Joun Hay, St. John’s-wood, London, ‘‘ Improvements in 
coating metal sheathing and other surfaces exposed to the action of 
sea water, in order to preserve them and keep them clean.” 

2220. James Lioyp, Trafalgar-square, Charing Cross, London, “‘ Improve- 
ments in the manufacture of oil, and in the machinery or apparatus to 
be employed therein.” 

2322. James ALLIson Hoo, Chancery-lane, London, *‘ Improvements in 
the construction of miners’ or safety lamps.”—23rd August, 1870. 

2324. WiLtiaM Brarpwoopn, Clayton-square, Liverpol, *‘ lmprovements in 
printing presses.” 

2326. THomas Bissy, James Brissy, and Jonn Baron, Burnley, Lanca- 
shire, and WitLiaM BaRON, Rochdale, Lancashire, ‘‘ Certain improve- 
ments in machinery or apparatus to be employed for manufacturing 
paper bags.” 

2328. WituiamM Berry, Dalston, Middlesex, ‘‘ An improved construction 
of mud cart and water cart combined.” 

2330. WiLtiaM Epwarp Newton, Chancery-lane, London, ‘‘ improvements 
in printing machinery.”—A communication from Richard March Hoe, 
New York, U.8.—24th August, 1870. 

2332. Isaac Brown, Elm Croft Grange, Edinburgh, Midlothian, N.B., 
** Improvements in the manufacture of thin lead pipes for use in irriga- 
tion purposes.” 

2334. ALFRED ALEXANDER and Davip Lanstey, Cirencester, Gloucester- 
shire, ‘‘ Improvements in water heaters and feeders.” 

2336. WiLL1aM Buttock, Manchester, “Improvements in waterproof 
garments, which improvements are also applicable to garments in 
general.” 

2338. ALFRED Vincent Newton, Chancery-lane, London, “ Improve- 
ments in liquid meters.”—A communication from José Francisco de 
Navarro, New York, U.S.— 25th August, 1870. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2340. Samuet Dyer Titty, Jersey, Hudson, New Jersey, U.‘:, “ Im- 
provements in tramways and road surfaces.” —25th August, 187). 

2353. HerBert Joun Happan, Strand, Westminster, *‘ Improve: ents in 
tunpnelling:”—A communication from William Sykes, Toronto, ¢ ..nada.— 
27th August, 1870. 

2358. Witt1aM Ropert Lake, Southampton-buildings, Londe, “An 
improved sewing machine attach it for facturing t..ving or 
piping for ornamenting dresses and other like purposes.” A com- 
munication from George Henry Collins, New York, U.8.—27t.. August, 
1870. 

2359. Witt1am Rosert Lake, Southampton-buildings, London, ‘“Im- 





provements in the manufacture of tacks and nails.” —A munication 


Notices of Intention to Proceed with Patents. 


1180. Cuartes Lunoiey, Greenwich, “Securing tubes, taps, and plugs 
in boilers, &c.”—2%nd April, 1870. 

1199. Tomas Wricnrt and Isaac Fox, Nottingham, ‘‘ Lace.”—26th April, 
1870. 

120%. Wirt1am Epwarp Gepor, Wellington-street, Strand, London, 
“ Rolling mills, &c.”—A communication from Hyacinthe Vigour. 

1210. Henry ATKINson, Wharf-road, City-road, London, “* Breech-loading 
needle guns.”—A communication from Carl Anthony Klintberg. 

1218. Joun Unperwoop, Archway-road, Highgate, ‘‘ Stoppering bottles, 
&c.”—27th April, 1870. 

1221. Wriu1am Germain, Brighton, “ Earrings.” 

1222. Witttam Joun Butnxnory, St. Helen’s, “Spools for lock-stitch 
sewing machines.” 

1224. Pearson Suitu, Jonn Henry Leatuer, and Epwarp Davip ARTHUR 
Marriner, Keighley, “ Preparing and combing wool, &c.”—28th April, 
1870. 

1231. TaHomas Empson, Birmingham, “ Buttons.” 

1233. Freprrick Ransome, Queen-street-place, Cannon-street, London, 
“ Artificial stone, &c.”—29th April, 1870. 

1236. WILLIAM SKETCHLEY, New Bridge Inn, Commercial-road, Melcombe 
Regis, ‘‘ Screw propeller.” 

1239. ArtHur CHarLes Henperson, Charing Cross, London, “ Breaking 
and crushing stones, &c.”"—A communidsation from Claude Leon 
Desmolins.—30th April, Y870. 

1248. James Curistiz, Paisley, “‘Cutting or shearing and ripping and 
clipping the * whip’ of lappet cloth, &c.” 

1251. THomas Paton and omas Winper, Live’ yl, “ High and low- 

ssure steam and atmospheric engines.” —2nd May, 1870. 

1266. Samvuet Taytor, Birmingham, “Rack pulleys for the cords of 
window blinds, &c.”—3rd May, 1870. 

1288. Berner. Burton, Leadenhall-street, London, “ Brevch-loading fire- 
arms and cartridges.”—4th May, 1570. 

1290. Tuomas Ex.is, Coatbridge, “ Furnaces and boilers.”—5th May, 
1870. 

1297. Ropert Leake, Manchester, “Etching or engraving rollers for 
calico printers.” 

1300. Eowarp Taomas KirKpatrick, Brussels, Belgium, ‘“ Producing 
oxygen gas at the ordinary temperature of the air or at a higher tem- 
perature.”—6ti May, 1870. 

1860. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Projectiles.” 
—A communication from Abiatha Fales Potter.—12th May, 1870. 

ae = Henry Law, Essex-street, Strand, London, “Meters for measuring 

uids, &c.” 

1366. Jon~n Waeeter Exuiot, Toronto, Yorkshire, Ontario, Canada, 
* Removing snow from railways.” 

1373. Epwarb Georce Peacock, Union-street, Bath, “‘ Refrigerating.’’— 
13th May, 1870. 

1390. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘“‘ Shirts.”—A 
communication from Isaac Merritt Singer.—1l4th May, 1870. 

1398. Tuomas Fawcett, Saw Mills, Dewsbury, “Sawing machinery.”— 
16th May, 1870. 

1431. Witt1am Ropert Lake, Southampton-buildings, London, “‘ Looms 
for weaving.”—A communication from Hamilton E. Towle.—18th May, 
1870. 

1543. JonaTnan Severs, Preston, ‘‘ Mileage indicators for cabs, &c.”— 
27th July, 1870. 

1604. Wittiam Epwarp Newton, Chancery-lane, London, “ Furniture 
for seats, mattresses, &c.”—A communication from John Pelee Ryan. 
—2nd June, 1870. 

1862. Henry Hopcxrinson, West-end, Wirksworth, ‘‘ Velocipedes.”—30th 
June, 1870. 

1957. Joun Crosstey, Heywood, “‘ Looms for weaving.”—11th July, 1870. 

2117. ANTHONY GapPrER SovuTHBy, New Inn, Strand, London, “‘Cooking 
by gas.”—28th July, 1870. 

2162. Georce Brown, Sheffield, “ Manufacturing iron and steel.”—3rd 
August, 1870. 

2178. Jonn Epwarp Ripces, Wolverhampton, “Funeral or composiie 
carriages.” —4th August, 1870. 

2199. Ricaarp ALLEN, jun., St. Mellons, ‘“‘ Making wheat into flour.”— 
8th August, 1870. 

2280. Henry Wittiam Dee, 'Sherwood-street, Golden-square, London, 
* Drawing liquids.” —18th August, 1870. 

2304. Joun Henry Banks, Lavender-road, Battersea, “‘ Raised pattern 
blocks for surface printing, &c.”—20th August, 1870. 

2323. Wiit1aM RoBert Lake, Southampton-buildings, London, ‘‘ Knitting 
machines.”—A communication from William Henry Abel.—23rd August, 
1870. 

2340. Samuet Dyer Ti_uman, Jersey, Hudson, New Jersey, U.S., “‘ Tram- 
ways and road surfaces.”—25th August, 1870. 

2359. WitutamM Ropert Lake, Southampton-buildings, London, “Tacks 
and nails.”—A communication from Howell Woodbridge Wright.—27th 
August, 1870. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 


List of Specifications published during the Week ending 
3rd September, 1870. 

$703, 1s. 4d.; 3768, Sd.; 3772, 1s. 10d.; 3782, Sd.; 9, 2s. 24.3 12, 10¢.; 

17, 1s.; 22, 18.; $1, 8d.; 33, Is. 8d.; 88, 1s. 6d.; 44, Is. 2d.; 48, 4s. 10d.; 

52, 1s.; 54,6d; 57, 8d.; 59, 8d.; 62, 2s. 6d.; 65, 10d.; 80, Sd.; 81, 10d.; 8 

1s.; 84, 8d. ; 85, 8d.; 90, 8d.; 91, 2s. 10d.; 92, Is.: 93, 8d.; 96, 10d.; 1 0, 8 


101, 28. 6d.; 102, 10d.; 14, 8d.; 105, 8d.; 106, 10d.; 108, od ; 110, Is 
111, 10d.; 112, 4d.; 115, 1s. 2d.; 116, 8d.; 120, 6d.; 121, 8d.; 122, 10d.; 126, 
8d.; 134, 8d.; 185, 67.; 138, Is. sd.; 141, 8d.; 146, 8d.; 147, 8d.; 149, 8d; 
152, 84 ; 153, 8d.; 156, 8d.; 158, 10d.; 159, Sd.; 161, Is.; 165, Sd.; 18% 3 
183, 8d.; : : 


186, 6d.; 18 d.; 9, 8d; 
3, 4d; 


905, 





258, 4d.; 260, 4d.; 
3 274, 4d.; 277, 4d; 











rt 
4, 4d.; 268, 4d.; 269, 4d.; 270, Sd.; 273, 4d. 
278, 4d.; 282, 4d.; 301, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made fae goo at the Post-office, 5, High 





from Howell Woodbridge Wright, Taunton, Massachusetts, U.8.—27th 
August, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 

2489. ArrHUR Fre_p, Upper Marsh, Lambeth, Surrey, and Wiiiram 
Bryer Nation, Old Kent-road, Surrey, ‘‘Ornamenting candles.”—Jrd 
September, 1867. 

2501. WaLTeR Wetpon, Park Villa, West-hill, Highgate, Middlesex, 
** Artificial oxides of manganese, &c.”—4th September, 1367. 

2580. WiLLiaAM FoTHEeRGILL Cooke, Aberia, near Carnarvon, North Wales, 
“® lling.”—11th September, 1867. 

2628. Henry Moses MeLLor, Arkwright-street, Nottingham, ‘Circular 
knitting frames.”—18th September, 1867. 
2482. Henry Octavius WituraM Cooper and ExizaBpeta Foster Coorer, 
St. George’s-road, London, ‘‘ Watering streets.”—2nd September, 18v7. 
2486. Henry VAtiance, Farnham Koyal, Bucks, “ Fastenings for 
casement windows,”—2nd September, 1867. 

2519. James Barrp Hanpysipe, Glasgow, Lanarkshire, N.B., “ Railway 
buffers.”—5th September, 1867. 

2537. Davip Payne, Otley, Yorkshire, “ Printing machinery.” — 7th 
Seplember, 1867. 

2539. BenJaMIN FRANKLIN Stevens, Henrietta-street, Covent-garden, 
London, “‘ [luminating roof and roof pavement.”—7th September, 1867. 

? cigar _— hy rr 





2514. GzorGe Cope, Liverpool, “* Pressing and sh ping 
5th September, 1867. 

2508. Gustav ApoLra BucuHotz, Shepherd’s Bush, Middlesex, “ Hulling 
wheat, &c.”—4th September, 1867. 

2520, ALFRED VINCENT Newton, Chancery-lane, London, “Safety valves 
for steam boilers or g tors.”— 6th September, 1867. . 

2534. Joun Bantinc Rocers, St. Andrew’s-road, Hastings, Sussex, 
‘** Anchors and blocks for launching: lifeboats, ' &c.”—7th September, 
1867. vile ‘ 

2588. Witt1aM Brown, Smethwick, Staffordshire, “ Rolling hoops, strips, 
angle bars, &c.”—12th September, 1867." 


Patents on which the Stamp Duty of £100 has been Paid. 

2143. James Dopce, Manchester, ‘Grinding and polishing metallic 
articles.”—29th August, 1863. * 

2171. EmiLe AvccAn, King-street, “Carding machinery, &c.”—22nd 
September, 1863. 

2192. Josepa Rowett, Aberdeen, ‘Fences, gate-posts, &c.”—b5th 
September, 1863. 

2176. Witu1am Bovutton and Josepn WortTHrINoTon, Burslem, Stafford- 
shire; ‘ d inlaying encaustic tiles.”—8rd September, 1863. 

2143.' James Dopes, Manchester, ‘Grinding and polishing metallic 
atticles.”—29th August, 1863. . : 

2184. OuarRtes Grant Kenuvey and WittiaM Howvanp, Rock Ferry, 

2198. dontas Bonn 8 Coleabill, Warvickehive, * Water-closots,” 

. Josias Buu Yo —Tth 

September, 1868, - Pe am ie 











Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
pton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
Tat Enoineer, at the office of her Majesty’s Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c¢. 
391. G. Eauitwon, Paris, ** Reducing friction.”—Dated 10th February, 1870. 

Power arms are fixed in their centres to the cross or angle bars or arms 
so as to tur on pivots. These arms are furnished with small tenons at 
unequal distances from the pivots, and passing respectively through slots 
or openings made in the shaft of the levers, cause the arms to advance 
one of the levers in turning on the pivots, whilst the other recedes. The 
levers are coupled, and are dependent one upon the other, so as to work 
alternately. 

433. W. WueEeLpon and J. Beck, Westminster Bridge-road, “Cocks and 
valves.” —Dated 14th February, 1870. 

The inventors make the body of the cock or valve of cylindrical form, 
either externally or internally, and to this cylindrical part is fitted a cap. 
In some cases they make the cap to turn round, and have passages in it 
and the body of the cock, such that when the cap is turned towne position 
there is a communication through these passages, and when the cap is 
turned to another position the ication is closed. In other cases 
they make the cap to slide to and fro, and fit to it a leather, caoutchouc, 
or other soft facing, or they make it with a metallic facing fitted to a seat- 
ing on the body of the cock. 


485. R. F. Fatrure, Victoria-chambers, “ Metallic packing.” — Dated 
15th February, 1870. 

This sists in the application to this use of one, two, or more flexible 
split rings of brass or other metal, which ‘re inserted into the stuffing 
box, Se ele ae “These 
rings are conical on their outer cir erences, “ate tightened 

the piston rod by the action of an outer ring, which 
is conical on its inner 


ference and fits against the conical onter 
circumferences of the pane rings. The packing rings may be 
tightened up either orcing down the outer ring, by means of the 
ordinary s' ng-box , or by screws, or otherwise, or if the inner 
end of ‘the g) be made with an internal conical recess therein, so as to 
fit round the conical packing rings. In the latter case the cuter rmg may be 
wi rings being tightened up by simply forcing 

down the said gland. 


440. A. H. pe Vittengvve, Paris, ‘‘ Motive power.”—Dated 15th February, 
187! » f : 

















First, gases g ted the ibustion of 
hydrocarbon offs in » woedt ana utider bigh + and, 
\ Secondly, in utilising the vapours resulting from the in; of volatile 















or non-volatile liquids, greatly increasing at the same time the gaseous 
volume, so that the temperature may be raised to between 200 and 400 
degrees. 

449. T. W. Rammer, Westminster, “ Boilers.”— Dated 16th February, 1870. 

This consists in so making the plates and tubes for such boilers and 
vessels that any given area, say, a square foot of a plate or a tube, shall 

resent more than a square foot of absorbing or of emitting surfave, or uf 

yoth, as the case may be, and thus give freer play to the conducting 

capacity of the metal. The inventor effects this object by raising certain 

parts of the substance of the plate or tube above other parts, thus 

obtaining in the sides of the raised parts an additional surface for fiuid 

contact. 

460. J. Dawson and N. G. Lampert, Lowndes-square, “‘ Glass furnaces.” — 
Dated 16th February, 1870. 

The inventors dispense with the usual air cave or cone, the necessary 
draught for the furnace being obtained by a bla~t of air supplied thereto 
under pressure. For this purpose they close in the furnace and ashpit, 
and introduce a blast of hot or cold air by a suitable pipe.—Not proceeded 
with 
467. C. D. Avstix, Newcastle-upon-Tyne, “ Lubricators.”—Dated 17th Feb- 

ruary, 1870. 

The inventor fixes in the tubular stem formed at the lower part of the 
oil cup or reservoir a discharge tube, the upper end of which projects into 
the reservoir, and is fitted with a tube closed at its upper end, which 
latter tube is of such a size that it shall fit loosely on the discharge tube, 
80 as to leave a small annular or other shaped passage between them, up 
which the oil passes into the discharge tube, through which it descends 
to the surface to be lubricated.—Not proceeded with. ' 

490. G. Jones, Millwall, “ Furnaces.”—Dated 19th February, 187 

The furnace door is fixed in the ordinary way, and is constructed so as 
to leave an opening at bottom bending inward to the furnace to admit air 
to the mouth of the same. Openings are made in the front of the frame 
on each side of the door ; also to admit air to the mouth of the furnace in 
line with the furnace door. A door is fixed to the ashpit to close the 
same. A Venetian slide door is fixed between the furnace door and the 
ash),it door in order to regulate the draught under the fire-bars. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

388. H. T. Humpnurevs, West Limerick, Ireland, “* Railways and rolling 

stock.” —Dated 10th February, 1870 

This consists in so suspending or supporting plates, planks, rods, bars, 
rails, girders, and such like, one or more of them, on posts, cylinders, 
pillars, walls, and such like, that such plates, planks, or equivalents, as 
above, may be raised at any convenient and desired height, off or from the 
ground, and so fashioning such plates or equivalents that they may be or 
form suitable supports, guides, rails, grooves, flanges, or otherwise suit- 
ably arranging such suspended or supported plates, planks, rails, or equi- 
valents to receive for the purposes of working, driving, or moving thereon, 
and thereunder the driving, gripping, or other wheels. 

446. B. BLacksurn, Adelphi, “ Locomotion.”—Dated 15th February, 1870. 
The wheels are mounted in stationary bearings arranged at distances 

along the line, and rotate therein, while the rails are attached to the car- 
riages. The earthworks and masonry are the same as for railways of the 
ordinary kind, but instead of rails, pairs of fly-wheels are mounted at, 
say, every 25ft. along the whole length of the line. The fly-wheels are 
driven continuously during the whole day at a speed of about 100 miles 
an hour by small turbines fed with water by a main laid between the up 
and down lines, and charged by a pumping engine fixed at about every 
mile.—Not proceeded with. 

444. O. E. Pont, Liverpool, ‘‘ Submerged propellers.” —Dated 15th February, 

1870. 

Propellers of the kind to which these improvements refer are made to 
reciprocate with the main shaft. They are each fitted with one or more 
flat or nearly flat propelling pieces, and these are so fitted that they 
present their greatest area to the water at a right angle, or thereby, tu 
the line of the motion of the ship during their outwaris or inwards 
movement, according as it is intended to propel the ship ahead or astern, 
but during the return stroke they present their edges only, or their flat 
surfaces at a less angle, so as to reduce the resistance to a minimum.— 
Not proceeded with. 

473. R. Duerre, King’s-road, Chelsea, “ Vel 

1570. 

This consists in driving the hind axle by means of an endless pitch 
chain and chain pulleys actuated by the hands of the rider through the 
intervention of winch handles attached to or in connection with the 
upper pulley, which is supported on a central upright bracket.—Not pro- 
ceeded with. 

474. A. P. Bemioz, Paria, “* Ligh 

17th February, 1870. 

The ——— consists of a cast iron cylinder, which affords great 
facility for placing and fixing the various parts required for its use. The 
trunnions of this cylinder are mounted in a brass frame made in two 
pieces, which rest upon a metal cap mounted on a vertical pivot in the 
cast iron stand fixed to a platform on the deck of a ship. 

483. S. W. Clark and W. R. Sykes, Clapham, “‘ Hand signal lamps.”— 

Dated 18th February, 1870. 

The coloured shades (say red and green) are held in frames, each of 
which has a lug or projection by which the shade is hung from a hori 
zontal bar in the lamp; the two shades are so disposed that when they 
are both raised they overlap each other. To the lamp they connect a rod 
or wire, the upper part of whichis bent over the top of the lamp, so as to 
be within reach of the fingers of the hand which holds the lamp by the 
ordinary top handle 
486. T. Russet, Aberdeen, N.B., “ Screw propellers.”—Dated 18th February, 

1870. 

The screw propellers are applied on the sides of the ship or vessel, and 
may be driveu by an ordinary steam winch or any other suitable motive 
power. The whole of the propelling gear can be removed at pleasure, 
and the ship can remain in the same condition as she was before the gear 
was applied. No holes are required to be cut in the ship or vessel, and 
no openings are made in the decks, sides, or bottom to receive the screws 
or propelling gear. 

451. A. Srewart, Old Cavendish-street, “ Railway wrappers.”—Dated 16th 

February, 1870. 

This consists in putting on a square rug, or nearly so, diamond way on 
the back of the wearer, with a running cord at one corner, which is tied 
round the waist, the opposite corner being turned up to form a bag for 
the feet: the side corners are wrapped double over the knees. This 
wrapper can be used as a cloak by tying the cord round the neck, and 
with hood formed by tying up the top corner over the head.—Not proceeded 
with. 

454. S. Hitt, Port Glasgow, *‘ Locomotives.”--—Dated \6th February, 1870. 
This consists in providing locking appliances which, by means of 

springs or weights, so dispose the proper parts, when the drivers or 
brakesmen are ubsent, as to prevent the locomotive or wagon from start- 
ing of itself. In the case of a locomotive there is applied to the regular 
handle a spring, which tends to move it so as to shut off the steam, and 
which acts whenever the driver leaves the position in which he has com- 
mand of the handle. [nm one modification the spring is connected by a 
chain or link to a hinged portion of the foot-plate, and when the driver 
is in his place his weight counteracts the spring and sets the 
reguiator handle free for him to shift it; but when he goes away from 
the locomotive the spring at once shuts off the steam, if not already shut 
off.— Not proceeded with. 


ipedes.”—Dated 17th February, 





ting and signalling apparatus.”—Dated 


Class 3.—FABRICS. : 
Including Machinery and” Mechanical Operations connected with 

Preparing, Manujacturing, Dyeing, Printing, and Dressing 

Fabrics, &c. 

390. W. HapFiecp, Manchester, “‘ Looms.”—Dated 10th February, 1870. 

This consists in causing the ends of the roller entering the slots formed 
in the loom frame, to rest or bear upon the a plane or surface form- 
ing ihe line of diameter of a segmental or half-circle wheel supported on 
a stud, the ents of the cloth roller when empty bearing upon the surface 
furthermost from the centre upon which such segmental wheel turns, 
the opposite end of the centre forming a counterbalance: The teeth of 
this wheel gear into a pinion fixed upon a boss, on one end of which a 
break puiley or wheel is secured, and both are supported by a bracket 
screwed to the stretcher or framing of the loom.—Not proceeded with. 

434. 'F. T. Ferovsox, Béston,' U:8., “ Combination implement.”—Dated lath 
February, 1870. - 

In’its general appearance the said improved implement resembles an 
ordinary hammer. The head ‘may be of any desired form and size, and 
the inventor may provide a number of heads of various forms adapted to 
the different purposes for which the hammer may be uired. For 
general use it is preferred that the head ‘should be like that of an ordinary 
tack bammer, with claws of the usual form for drawing tacks and smail 
nails. The shank of the hammer isu flat bar of iron or other metal, and 
forms the rule, which is divided into inches and parts thereof, or into other 
divisions, and figured in the usual manner.—Not proceeded with. 

436. W. Larxino, Bramford, “ Fire escapes.”— Dated 14th February, 1870. 

The inventor forms an escape er apparatus, consis: of a portable box 
orframe, which may be placed against or fixed to the floor or wall near a 

other opening. In this box or frame, which may be made to 
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represent an ottoman, and be used as such when not otherwise required, 
he fits a double drum, which is made self-winding by means of a spring 
or other equivalent, or by the second chain, as hereinafter ex- 
plained, und provided with a brake-pulley or wheel, and chack- 
chain or cord, for regulating its motion. To this drum on one side 
of the break-wheel he secures one end of a chain or wire rope of the re- 
quisite length, and to the other end of the chain or rope he attaches a 
non-inflammable canvas car, formed with a ring or frame at the top, and 
with a footboard or frame at the bottom. 

448, W. Smiru, Heywood, ‘* Looms.”—Dated 16th February, 1870. 

This consists in driving the drop-box of the shuttles and the various 
parts of the shedding motion, so that they may be worked in both direc- 
tions. By this means, when an error in the picking occurs, the loom can 
be worked backwards until the shed is opened in which the error oc- 
curred. To accomplish this the Jacquard cylinder is turned round by an 
intermittent or star wheel on the ylation, which is worked by a stud on 
a disc, fitting on a shaft, which is driven from the crank. 

455. T. and H. W. Wuireneap, Leeds, “Preparing flax.”—Dated 16th 
February, 1870. 

The fibre under operation passes down from the feed rollers to between 
a pair of fluted rollers, the flutes or grooves of one roller being formed to 
correspond and work with or into those of the other rollers. These 
rollers are supported in a revolving frame, in which, whilst the rollers are 
capable of revolving on their own axes, they are also caused to rotate in a 
direction at right angles thereto, so as at the same time to effect a draw- 
ing and a twisting of the fibre under operation. 

462. W. B. Moore and W. B. Moore, jun., Belfast, “* Sewing machines.”— 
Dated 17th February, 1870. 

A piece of metal of the required form, called an attachment, is fixed to 
the movable plate that carries the movable hook in a manner as to allow 
the needle to pass between the hook and the said attachment, to prevent 
the partial looping of the thread on that side of the needle that is away 
from the hook ; by this means the slackness of the thread is all thrown 
into a perfect loop on the side next the hook, and the possibility of a 
stitch being missed from imperfect looping is entirel prevented. In 
order the more completely to secure the well working of this contrivance 
they make the thread to pass through an eye or eyes in \the cramp post 
attached to the needle bar, instead of its passing round the said cramp 
post, as at present in the machines above referred to. 

469. J. WatmsLey and T. Roperts, Mirjield, “‘ Ornamenting woollen cloth.” 
Dated 17th February, 1870. 

This relates to the production of party colours on such cloths or fabrics 
of any irregular order, or without special design, by the application of 
colouring matter, soluble in water or spirit, suitable for dying such cloths 
or fabrics, which colouring matters or dyes they sprinkle over the said 
cloths or fabrics, by means of either a hand brush or a cylindrical or 
other form of brush, capable of having mechanical motion imparted to it, 
and being supplied with the said colouring matters or dyes. When the 
dyes are thus applied to the surface of the cloths or fabrics they are then 
folded face to face, and either passed between a pair of embossed, indented, 
or irregular surfaced rollers, or pressed by similar surfaced blocks, so as 
to strike, spread, or further distribute the said dye on the said cloths or 
fabrics.—Not proceeded with. 

470. E. A. Leicu, Manchester, “ Carding cylinders.”—Dated 17th February 
1870 


In constructing the main cylinders, doffers, and takerins of carding 
engines, the inventor makes the main shafts and rings nearly as usual, 
only much lighter, of annealed cast iron. He leaves the rings about 2in. 
less in diameter than the intended cylinder. After having keyed the 
rings on the shafts and turned up the flanges, the inventor places trans- 
versely a number of rolled iron spouts or troughs, about 5in. apart across 
the rings, and rivets them firmly to the flanges of the rings. These 
small troughs are about lin. deep, and about the same in width, and are 
planed or turned up true. He then takes sheet iron of about three-six- 
teenths of aninch thick, and, say, 10in. or any other convenient width, 
and of sufficient length to go round the cylinder, which he forms into 
hoops, by dovetailing and brazing, or otherwise. These hoops are then 
put upon a temporary cylinder and drilled for the tack holes, and, after 
having the edges turned up are slightly heated and shrunk on the cylinder 
in such a position that the tack holes come opposite the small troughs, 
which must be filled with wood.— Not proceeded with, 

477. E. Lorp, Todmorden, ‘‘ Spinning and doubling.”—Dated 18th February, 
1870. 

This consists in applying between the rollers and the bobbin, spool, or 
spindle, a hollow wharve, or other equivalent, to which a rapid rotary 
motion is given from the drum that drives the bobbins, or in any other 
convenient manner. The slubbing, roving, or yarn, passes through this 
hollow wharve, or its equivalent, which is set in such a position that the 
twist imparted to the thread, yarn, or roving, by the flyer or other equi- 
valent, is carried up to the nip of the rollers. 3y this means the break- 
ing of the ends is almost entirely avoided, and the ordinary ring and 
traveller, or other throstle spinning frames, may be made to spin finer 
counts of yarn than heretofore. 

488. J. Brown, Leeds, “‘ Converting flax into yarn.” —Dated 18th February, 

1870. 

The inventor dries the wet waste in a stove or by any other convenient 
means, and treats the fibre after the manner described in the specification 
of a patent dated February 12th, 1870, No. 420, for utilising dried or hard 
waste. He takes the dried hard waste and softens it by subjecting it to 
pressure or beating, or rolling, or stamping, preferring, however, the em- 
ployment of a scutcher or blowing machine, which will open out, and 
soften, and disentangle the fibres. 

494. R. Lakin and J. Bayiey, Manchester, “‘ Spinning cotton.”—Dated 
19th February, 1870. 

The inventors employ two bushes similar to those described in the spe- 
cification of letters patent dated 14th day of September, 1869, No. 2680. 
Instead, however, of using a stationary spindle, and driving the bobbin 
positively as there described, they drive the spindle and flyer in the usual 
manner, andthey make the inner bush to fit the spindle which steadies 
the spindles as they rotate. 

499. J. Hammon, Bognor, ‘‘ Washing fabrics.” —Dated 19th February, 1870. 

This consists of a double false bottom or partition of copper, or other 
material, in the shape of a cone, in the upper part of which a number of 
straight grooves are sunk at one-third of an inch in depth and width, 
and each groove is perforated with small holes. Under this upper cone 
or partition is a second cone, perfectly plain and unperforated, slightly 
smaller than the said upper cone, and so fixed as to allow a small place 
between the two. The base of this double cone or partition is fixed to the 
lower part of a cylinder of suitable shape to fit in an ordinary copper or 
boiler, leaving a space or chamber, larger at the bottom than the top all 
around the said cylinder, and between it and the sides of said copper or 
boiler.—Not proceeded with. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
432. \ aaa Andover, “ Elevating corn, &e.”—Dated 14th February, 
1870. 


outer face of the plate, which handle projects in front of the casing.—Not 
proceeded with. 


and the other end, which is open, has an internal rim or flange formed 


round its edge of slightdepth. Secondly,a circular plate of metal fitting 
closely but freely round the inside of the casing is made to revolve 
against the said internal rim or flange by means of a handle fixed to the 


wi 
429. T. T. Lincarp, Manchester, “‘ Facing blocks of stone.”—Dated 14th 
February, 1870. 

This invention consists in the application of a frame or ring supported 
by the material to be operated upon, and clamped thereto by means of 
suitable set screws, the said frame or forming an “ artificial horizon,” 
upon which the machinery used for “‘f. ” or cutting the material can 
be moved, so as at all times to act in a true plane or at any angle that 
may be req! The frame or ring, and the entire machinery or 
a) — for making or cutting the stone is portable and easily remov- 
able from one block to another, and the cutters can be applied to all 
portions of the surface except where the supports for the frame or ring 
rest upon the block, these portions being acted upon after the other parts 
are finished, when the supports may be adjusted upon the true surface 
previously ‘‘faced up,” and therefore mechanically correct. 

468. W. Bross and P. Hackwortn, Islington, ‘‘ Dressing stone.” —Dated 
17th February, 1870. 

The inventors employ a horizontal bed or table, upon which the stone 
to be worked is supported and firmly secured between the suitable 
adjustable fences and dogs, or screws. A rotating disc ted on the 
end of a horizontal axis, and working with its face in a vertical plane, 
acts upon the stone, which projects over the edge of the bed or table for 
that purpose, a suitable quantity of sand and water being applied in any 
convenient manner between the surface of the disc and that of the stone 
to be worked. The axis carrying the rotating disc has rotary motion 
given thereto, by preference from a pulley mounted on a countershaft 
receiving motion by a strap or band from a steam engine or other suitable 
power. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
452. W. M. Scort, Birmingham, “ Breech-loaders.”—Dated 16th February, 


1870. 

In constructing the joints of the drop-down guns according to this in- 
vention the inventor makes the parts in the ordinary manner, excepting 
that instead of making that part of the joint called the hook on the end 
of the lump on the underside of the barrels in one piece with the said 
lump, the inventor makes the hook separate from the lump, and con- 
nects it therewith, and adjusts it in the following manner :— He makes 
the hook of a separate block or piece of iron or steel, having at its back a 
stem. In the end of the lump on the barrels is a hole or recess of a size 
proper to receive the said stem at the back of the hook. Across the lump 
another hole is made, into which the former-described hole opens. The 
end of the stem at the back of the hook projects into the cross opening 
in the lump, and takes its bearing against the conical body of a screw 
which is screwed into the cross opening. 

453. J. ABRAHAM, Birmingham, “‘ Cartridges.”—Dated 16th February, 1870. 

In making the base of the metallic case of the cartri according to 
this invention the inventor forms the usual recess or chamber for the 
percussion cap, this recess having either a central pay serving as 
an anvil against which the percussion cap is struck and detonated, or 
provided with a detached anvil. Around the chamber the inventor makes 
an annular depression. In making the percussion cap for the said cart- 
ridges the inventor forms at the base or closed end of the percussion cap 
a flange or rim.—Not proceeded with. 


_ Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru 
ments, Lamps, Manufacture of Dress, &c. 

437. J. Maruiev, Paris “‘ Jewel caskets.”—Dated 15th February, 1870. 

This consists in an improved casket or box for jewels or other articles 
with acentral chamber and movable discs, and witb sets of compartments 
one above the other. 

438. J. Matutev, Paris, “ Bottle cases.”—Dated 15th February, 1870. 

This consists in making the case in two parts of wood, metal, card- 
board, leather, papier mache, or other suitable material connected 
together by a screw or by studs fitting in slots similar to a bayonet, 
join, or by a lock and key, or secret spring; also in lining such cases 
with leather, flannel, or other soft material, and providing an opening 
below to admit air when the bottle is taken out ; in supporting the 
glass or drinking cup by a wood or other washer fitting on the shoulder 
of the bottle, or retaining it in the upper part of the case by washers or 
strips of india-rubber, or by spring or other catches ; also in placing strips 
of india-rubber in the upper part of the case, which press the glass or 
drinking cup against the stopper of the bottle. 

447, E. W. Know.es, Barking, “‘ Stamping machinery.”—Dated 16th Febru- 
ary, 1870. 

This consists of two upright frames, in which a die frame is arranged 
to work, the same being actuated Md means of a horizontal shaft which 
carries an eccentric at each end. e die frame consists of a metallic box, 
the bottom of which carries the dies. On both sides of the interior of the 
box are formed grooves, in which the before-mentioned eccentrics work. 
—Not proceeded with. 

463, 8S. Leont, St. Paul-street, “‘ Cooking apparatus.”—Dated 17th February, 
70, 


1870. 

The several gridirons or meat carriers are placed in an open iron frame 
or lift, which is let down by means of a crane or otherwise, and guided in 
its descent in the washing apparatus by rollers working in grooves or on 
ribs. The frame or lift is also raised by the said crane to the height re- 
quired for running out the gridirons or meat carriers, which are mounted 
on wheels for the purpose. The reflector (similar to that described in 
the specification above referred to), fitting over the top of the washin; 
apparatus when in action, is fixed to the movable part of the floor an 
hinged to the stationary floor, by which arrangement it can be raised as 
required in order to leave an opening for the working of the frame or lift 
and gridirons. 

478. C. A. Rocer and C. M. Gatwet, Paris, “ Bottle sloppers.”—Dated 18th 
February, 1870. 

This stopper consists of an ordinary cork pierced through the centre for 
receiving a metal tube furnished with screw threads outside the cork for 
screwing int» the cap. The tube is fitted closely into the central opening 
in the cork by means of the screw, so as to effectually prevent the escape of 
liquid or spirit. The tube bears through its whole length a small canal 
for giving passage to the liquid, spirit, or ae as the case may be, in 
small quantities only when the screw cap been removed. 

482. B. BARNARD, Islington “‘ Basinettes.”—Dated 18th February, 1870. 

The inventor employs a cross framing consisting of a couple of frames 
hinged or pin-jointed together at or near the centre thereof, a stile or 
rail being fixed across the centre of the frames between the joints, and at 
the top and bottom of each frame, in a similar manner to a butler’s tray 
stand. Each end of the stile or rail at the upper end of each frame is 





This consists in a peculiar mode of raising the trough of an elevator for 
corn, hay, straw, and other agricultural produce to any required position 
or height when at work, and also for shutting or folding up the upper 
part of the trough of such elevator when not in use for travelling, and for 
opening the same when required. 

461. L, A. CouTeLet, Lincoln’s-inn, ‘‘ Reaping machines.”—Dated 17th Feb- 
ruary, 1870. 

The pole works on a pivot or pintle in such a manner that its direction, 
and consequently that of the apparatus, may be diametrically reversed 
without causing the latter to turn on itself. Two serrated knives or saw- 
cutters are set back, so that one or other may act on the crop according 
as the machine is driven backwards or forwards. 

472. C. T. Batoncnarp and L. A. Dumars, Nesle, Fra: “ Purifyi 
grain "—Dated 17th February, 1870. : ‘ Sat ving 

The composition of a powder specially suitable for cleaning, rendering 
wholesome, — and preserving, First, lime; Secondly, lime, 
93 lb. to 94 Ib. per 100 Ib.; alum of commerce, natural potassic, or ammo- 
niacal, 6 Ib. to 7 Ib. per 100 Ib. ; Thirdly, lime, 80 Ib. to 851b. ; and carbon 
(in the shape of lampblack, animal c , wood ch 1, peat ch 1, 
or other carbon), 15 lb. to 20 1b.; Fourthly, lime, 76 lb. to 80 1b. per 
100 lb.; alum, 6 Ib. to 7 Ib. per 100 Ib. ; and carbon, 15 Ib. to 20 Ib. per 
100 Ib. ; and, ig lime, 70 lb. to 80 lb.; alum, 6 lb. to 7 Ib. per 
100 Ib.; and clay, 15 Ib. to 20 Ib. per 100 Ib. 
ag ae Monkton Milne, N.B., “ Ploughing.”—Dated 19th February, 

870. 
A The inventor takes the advantage of the power of the coulter, and 
mounts or fits the coulter so that the Plougt can adjust it whilst 
ploughing, and thus steer by it. By a further improvement, which is 
more especiall —-_ to implements fitted with two or more shares, 
each share wi! e attached to it, and including the coulter, is con- 
nected to the frame with a pivot or oth so that it may be adjusted 
whilst working, for stee: or for making the mould! exert more 
or less pressure on the whilst turning it over. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
428. E. W. FurREt, Richmond-road, “ Bolt.”—Dated 14th February, 1870. 
This bolt consists of an iron or metal cylindrical casing of suitable 
dimensions, one end of which has provision for securing it to dwork, 











cted to the corresponding end of the stile or rail of the other frame 
by means of a suitable cord or flexible connection, so as to prevent the 
two frames from opening out beyond the desired extent. To the two 
upper rails or stiles, and to the two cords or flexible connections, he con- 
nects the upper edge of the basinette proper, which is somewhat in the 
form of a hammock, but with square ends, and hangs down between the 
two cross frames. 
484. E. Carer, Glasgow, “ Billiard tables.”—Dated 18th February, 1870. 

The beds of the tables are made of Portland or Roman cement, the 

cement being obtained in the form of slabs or plates by being compressed 
with hydraulic or other pressure between surfaces of slate either 
enamelled or not. 
487. = naan Doncaster, “‘ Getting coal.”—Dated 18th February, 

70. 


The inventor has now invented a coal saw, consisting of two or more 
— saw blades riveted or fixed together, with a space or space 
tween, in such a manner as to allow the coal-dust or saw-dust to pass 
readily away between these blades, and the teeth of the saw blades are 
set in such a manner as to remove a sufficient breadth of coal to 
harbour the entire thickness of the coal saw.—Not proceeded with. 
489. 8. U. Bittwituer, St. Gall, ‘‘ Embroidering machinery.”—Dated 18th 
February, 1870. 

A number of jointed frames are employed, each carrying tambo’ or 
sewing apparatus, They are so and connected together that 
the needlea the os ae be made t in any direction over 
the surfaces of the to be embroidered, and that the movements of 
the — needles -— be pen cama ee and similar. The —_— a 
are connected a — 5 ving a tracing it capable ot 
being <gX § the workman over pine of a pattern which it is desired 
to copy, when this is done the needles each travel in and work 
along a path similar to that 
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495. M. H Nicnoxson and G. Booker, Sheffield, “ Metal knife handles.”— 
Dated 19th February, 1870. 
This consists in forming the handles by casting them in moulds on the 
or othe: of the blades or of the forks to receive them when 
such parts are in a heated state.—Not proceeded with. 
500. A. Jerrers, Lynn, U.S., ‘‘ Moulding shoe soles.” —Dated 19th February, 


This consists in conforming or shaping the general area of the sole to fit 
the tread of a last, the operation second named in cutting or ploughin 
a ve or ch l for tion of the stitching which secures the sole o! 
a it to its u , the third-mentioned operation consisting in cutting 
with the aid of a trav knife the contour of the sole in order to 
adapt it to the outline of the to which it is to be applied, the fourth 
and last operation consis or impressing upon or within the 
wearing face of the sole the number of the shoe which carries it, or any 
other character, 





- . Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

389. C. and F. Pontirex and A. SHerwoop, Albion Works, “ Pressing 

spent hops.” —Dated 10th February, 1870. 

A perforated barrel or trunk is employed which may be either taper, 
curved, straight, or of other suitable form, and any number of such 
barrels may be arranged longitudinally or side by side in a vertical, 
horizontal, or inclined ition, being ted in a suitable frame, and 
actuated by steam or other motive power. The hops or other substances 
are, according to our improvements, conducted into the barrel or barrels 
by a revolving rake or endless chain, and the pressure is applied by a 
ram which is moved by a crank eccentric screw or other mechanical con- 
trivance, to which the power is applied by eccentric wheels, strap gear 
with reversing motion, or other ordinary gearing. 

430. A. Fryer, Manchester, ‘Preparing substances for food.”—Dated 14th 

February, 1870. 

This consists of two parts: First, I take animal and vegetable sub- 
stances to be used as food, and submit them in air-tight cases or other 
such vessels to a _— temperature, whereby they are rendered capable of 
preservation, probably by the destruction of the germs and other bodies 
which usually cause decay. The cases which contain the animal or 
vegetable substances are placed in any cunvenient number within a 
larger vessel which is closed, and steam, heated water, or air, or other 
fluid or gas is then admitted so as to communicate heat to the said cases, 
which, by these means, become heated to the desired puint, while at the 
same time there is an external pressure to counterbalance that which is 
generated within the cases. 

442. H. DupLanp, Paris, ‘‘ Anti-damp coating ”—Dated 15th February, 1870. 
First coating : the inventor takes linseed oil, and to every 200 lb. he adds 

20 lb. of litharge, in powder, 10 1b. of minium, or red lead, 6 lb. of umber 

in calcined stone, 61b. of alum in powder, and 10 1b. of tin in ingot ; 30 per 

cent. of turpentine to be added at the moment of using the composition. 

The inventor buils the whole durtng four hours over a slow fire; during 

the last hour it is, however, requisite that the fire be brisk enough tu fuse 

the tin. Second coating: he then adds to the above preparation 3 per cent. 
of busnax, and 3 per cent of caoutchouc, then boils the whole for an hour 
over a slow fire. Third coating: the inventor takes (according to the 
quantity required, of asuitable consistency, tobe applied with a brush) red 
lead, in powder, an: cined ceruse, or white 1 ground with oil and 
turpentine in equal quantity, and 5 per cent. of litharge in an impalpable 
cottder; eben Geter these ingredients are mixed with the same com- 
sition as used for the second coating, but at an interval of twenty-four 
ours. Fourth coating: the inventor prepares a composition as for the 

first coating, and when the four hours heating have expired, be, at the 
—- of an hour, draws it off clear. He then dissolves 40 per cent. 
of hard gum copal, and when in fusion throws the first composition into 
it. While still warm and clear the inventor then adds 40 per cent. of 
warm turpentine, stirs the whole well together, adds 10 per cent. of ceruse, 
or white lead calcined and ground with turpentine, andjthen applies the 
preparation cold with a brush over coating No. 3.— Not proceeded with. 

445. E. A. PARNELL, Swansea, ‘‘ Vessels for sulphuric acid.”—Dated 15th 

February, 1870. 

This consists in providing iron vessels which are intended forthe recep- 
tion and conveyance of sulphuric and other acid liquids with an internal 
lining of sulphurous cement composed of sulpbur and an earthy material, 
not easily acted upon by sulphuric acid or other acid liquid, such, for ex- 
ample, as siliceous sand, _— of baryta, sulphate of lime, clay, or other 
similar or analogous material; tar or pitch may, if desired, be incorporated 
with the cement, the materials being heated in an iron vessel and 
thoroughly mixed.—Not proceeded with. 

456. J. Bannewr and H. Matruews, Gower-street, “ Artificial fuel.” —Dated 

16th February, 1870. 

The inventors prepare artificial fuel by mixing “‘ breeze” obtained from 
gas works or other places, with various proportions of small bituminous 
coal or pitch, and with a mucilage or cement prepared from seaweed by 
preference, but mucilage or cement prepared from other vegetable or ani- 

substances may be employed. 

459. G. CampBELL, Buffalo, U.S., “‘ Vegetable parchment.”—Dated 16th 

February, 1870. 

To produce vegetable hment common unsized paper is subjected to 
the catalytic action of diluted sulphuric acid, whereby the paper is changed 
into an article which in its structure and qualities somewhat resembles 
ordinary animal parchment.—Not proceeded with. 

465. J, MacNEILL, Glasgow, “ Soap.”—Dated 17th February, 1870. 

Mix half a ton of potash with warm water, in equal proportion of one 
pound of potash to each gallon of water, over night, and in the morning 
mix and boil the whole with 333 Ib. of refined and bleached palm vil, or 
other good tallow, grease, or fatty matter, and 333 Ib. of fish or seed oil, 
continuing to boil, until the plete saponification of the fats, when it 
is allowed to stand at rest until cooled down, then add and mix to each 
hundredweight thereof 56 lb. of powder soap, composed and made of three 
quarters of a hundredweight of soda crystals, and 28 Ib. of the best quality 
of hard soap, dissolved by heat, to each hundredweight of which is added 
and mixed 7 lb. of powdered talc or soap-stone, when the whole, being run 
into coolers, forms the soap powder to be used and mixed as above; the 
whole being brought to the boiling int, is run into coolers containing 
810 to about 320 gallons of warm soda lye, with carbonate of ammonia.— 
Not proceeded with. 

471. G. Batrime ut, Naples, “ Hydrocarbon lamps.”—Dated 17th February, 

1870. 











e bustible liquidis contained in a flat vessel divided concentrically 
by vertical partitions into a number of annular spaces which communicate 
with each other by holes made in the partitions. The wick holder may 
be of the ordinary construction, and adapted to the upper end of a conical 
tube perforated at bottom to admit a sufficient supply of liquid for the 
wick, but will prevent the liquid from splashing or dashing about, and 
being brought into contact with the flame.—Not proceeded with. 

475. A. Mittar, High Holborn, ‘‘ Marking linen.”—Dated 17th February, 

1870. 


This consists, First, in making the case or body of the stamp of shee 
metal or tube, in place of wood, as hitherto made. Secondly, in making 
the case or body of an oval or rectangular section to correspond with the 
form of the die of the stamp.—Not proceeded with. 


479. L. E. Peyvrounit, Paris, ‘‘ Gelatine capsules.”—Dated 18th Februar 


1870. 
Sheets of gelatine are = ed, which are rendered liquid by heat and 
then poured into iron moulds for the purpose. The enclosing of the balls 
of cotton or thread is effected by the employment of two capsules, of di- 
mensions proportionate to the size of the is; these are joined anne 
by a band of gummed pa; ing the numbers and quality of the > 
cotton, silk, or other icle.—Not proceeded with. 
496. C. THomas, Bristol, ‘‘ Soup frames.”—Dated 19th February, 1870. 

Instead of making the sides of the frames solid, as heretofore, the in- 
ventor makes them hollow, and to this end he prefers to construct them 
of iron, or at any rate with an iron lining, leaving a narrow space between 
the lining and the outside plates, and into this space is admitted hot or 
cold water, or hot air, or steam, as may be required, to warm or cool the 
contents of the frame. 
”— Dated 19th February, 1870. 
ecting lution of oxygen gas contained in the 
atm ere, in water, alcohol, or other liquids, which possess J 
solvent power for oxygen than for nitrogen, that being the other cipal 
constituent. As the solubility of gases is dependent upon the pressure 
under which the solution is effected, it is preferred to operate at high 
a which are easily obtained by means of air and force pumps.— 

fot proceeded with. 

Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
896. J. Laupron, Paris, “ Currying leather.”—Dated 10th February, 1870. 
This consists in removing from animal skins the fleshy parts that have 
remained adhering to them during the first tanning operations. This 


—— is generally very inefficiently performed by hand, whereas by 
ry manner without 





machinery it is effected in the most satisfacto 


of tt. Further, b of the 
and the stsetshing undergons by the leather, all the inequalities and 
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wrinkles pear, ling ig and 

the hide is submitted to the various operations of smoothing or sleeking 

under the most favourable conditions.—Not proceeded with. 

397. W. H. Busu, Paris, “ Printing machines.”—Dated 10th February, 
1870. 

The said machine is provided with a bed or table to hold the cards, 
which must be cut accurately toone size. These are p! horizon- 
tally in a pile one above the other, and the pile is held in a perpendicular 
position by a vertical surface plate and corner-pieces, the latter being so 
arranged that they may be adjusted to cards of any size. On the to 
of the pack is placed a weight, by which the cards are made tw descen 
while they are withdrawn one by one. For thus withdrawing the cards, 
the machine is furnished with fingers which move transversely across the 
under side of the pack; these fingers may be so adjusted as take one 
card at a time, no matter what may be the thickness or size of the said 
cards. The machine hasaspring guide which is adjustable to the size 
and thickness of the card. As each card is taken from the pack it enters 
the guide, which keeps the card in close proximity to the bed plate with- 
out allowing it to touch it except when pressed by the descending type- 
holder. 
$84. W. Berrru and T. Stricktanp, Romford, “Carriage brakes.” —Dated 

9th February, 1870. 

The pole of the vehicle is free to slide in its bearings a limited distance, 
say 2in. When, therefore, the horses are pulled up they will force back 
the pole and cause it to set the brakes in action. e end of the pole or 
continuation of it butts against a concave seg tal termination of a 
central slide, carried by guides affixed to the main or hind frame.—Not 
proceeded with. 

398. W. McG. Mason and T. Locnastz, Glasgow, “‘ Raising liquids.”— 
Dated 10th February, 1870. 

The apparatus for utilising the surplus water pressure consists of a 
vessel, ah may be of any suitable shape or material, and which is 
divided into three compartments. One compartment is the reservoir for 
compressed air, whilst the other two are filled with inlet and outlet 
pipes for water at the bottom, and with valves at the top for air. The 
water is admitted from the service pipe through a reducing valve, and 
thence through a four-way cock to one of the two water compartments, 
whichit fills, forcing the air from it into the airreservoir. When one water 
compartment, for example, is filled, the cock is turned to let the water 
off from it by the crane or swan-neck, and to put the other compartment 
in communication with the service pipe. 

403. J. Imray, George-street, “‘ Subaqueous communication.”—Dated 11th 
February, 1870. 

A tube for the transit of goods and passengers in carriages or railway 
trains is necessarily of considerable diameter, and must therefore be 
built up of numerous parts of moderate weight and bulk. It is necessary 
that the jointing of the parts should be watertight, and yet that the 
whole structure should be somewhat flexible to admit of the operation of 
laying, which is hereafter described, and also to allow the tube to 
accommodate itself to the irregularities of the bed on which it is laid. 
Buch irregularities in many cases consist of moderate slopes without 
sudden variations of level, and it is to cases of this kind that the inven- 
tion applies.—Not proceeded with. 

404. M. Macpermorr and A. D. Wituiams, Kensington, “‘ Twisted metal 
bores.” —Dated 11th February, 1870. 

The machinery consists, First, of cast iron framework in three parts, 
of which the two at one end connected together support a drum of vary- 
ing diameter for driving the machine, which drum is placed in the in- 
terval between these frames. Fixed on the same axle as the drum, 
and at one end of it, is an endless screw. At the other end is a cog wheel 
which works in another cog wheel of greater diameter, the latter bein; 
fixed on a hollow shaft working in bearings upon the standards. One en 
of the hollow shaft just mentioned is formed into, or has attached to it, a 
circular disc, the vertical axis of which coincides with that of the endless 
screw.—Not proceeded with. 

412, J. W. Drxon and J. Bares, Shefield, ‘‘ Filing.” —Dated 11th February, 
1870. 








wv 
The file is carried in a holder to which a reciprocating to-and-fro motion 
is im: , the article to be filed is supported on a bed, and is brought 
up to the file at the time when the file commences to make its forward 
stroke, and is lowered away from the file when the file has completed its 
stroke, and is being drawn backwards ; this we prefer to effect by givin 
the to-and-fro motion to the fileholder by aconnecting rod and crank, ant 
by governing the rising and falling of the bed upon which the work is 
supported by an eccentric on the crank shaft. The eccentric rod is for 
8 purpose coupled to a lever, to which a stem carrying the bed is also 
connected. 
421. J. and J. Borrert1, Leeds, ‘‘ Consuming smoke.”—Dated 12th February, 
1870. 


The inventors cause the smoke and gases after passing to the extreme 
end of the boiler, to return back along the sides, and then pass down into 
a flue beneath, in which is constructed an arch, or plate of iron, or fire 
brick, which is kept in a highly heated state by a fire beneath, the flame 
of this fire, after heating the iron or brick arch, is deflected upwards of a 
bridge, and made to commingle with such gases from the furnace as have 
passed unconsumed into the long flue below the boiler.—Not proceeded 
with. 

422. J. Morrison, Glasgow, “‘ Gas stoves.”— Dated 12th Februcry, 1870. 

This consists in providing the upper parts of the stoves with a sufficient 
number of ducts or passages into which the unburnt gases and smoke 
pass, and by which they are conducted back into the combustion chamber 
of the gas stove. Any solid residue is deposited in the said ducts or pas- 
sages, and the condensible matter collects therein or in a chamber or re- 
eeptacle attached to them, and from which the d d or d ited 
matter is withdrawn or allowed to escape. 

425. W. T. Warreman, Haverstock-hill, “Dating railway tickets."—Dated 
12th Februarg, 1870. 

This consists, First, of a machine for effecting the printing or the 
simultaneous printing and indenting of dates on or into railway tickets 
and for other like purposes. The said machine is constructed as follows. 
The type-box is carried by a swing lever, which turns on a spindle affixed 
to the underside of the top plate of the machine, and the ticket to be 
printed or printed and idented is brought under the type by means of a 
swing lever, which turns on a spindle affixed to the upper side of the 
said plate, and which consequently describes an arc of greater radius 
than that described by the type-lever. Arms or projections are formed 
on the type-box aforesaid, against which arms the back of the ticket 
lever or lugs thereon bears or bear, so that when the said lever is pushed 
inwards it brings the type down upon, or forces it into, the ticket as de- 
scribed in the specification hereinbefore referred to with respect to a 
somewhat similar arrangement, the t; lever being thrown outwards by 
a spring after the printing of each ticket. The inking of the type in this 
machine, and in the other machines hereinafter described, is effected 
either by a rotatory inking pad of the kind described in the aforesaid 
specification, or by a rotatory inking pad on the same principle, but 
modified as hereinafter described. 

436. J. and W. Weems, Johnstone, N.B., “ Metallic pipes.”—Dated 15th 
February, 1870. 

This consists in having a chamber or receiver for containing the metals 
fitted with a core bar acting as the mandril for shaping the pipe’s bore, and 
placed concentric with the axial line of the metal receiver. A tubular 
mandril or ram, fitted with a die for forming the outside of pipe, fits into 
the bore of metal receiver, and by means of hydraulic pressure the sur- 
face of the contained metals, or composite ingot of metals, are pr 
against the die, and having no other means of escape, the metals exude 
simultaneously in the form of an encased or lined pipe through the 
annular outlet between the core bar, and die, so that there no 
actual frictional contact except at the point of escape of the exuding 
metals, and the is produced without in any way disturbing the rest 
of the metal or rise to any frictional effect elsewhere, and thereby 
securing the production of an evenly lined or encased equal pipe. 

439. A. NEILL, Bradford, “‘ Cutting and shaping wood.”—Dated 15th Feb- 
ruary, 1870. 

This consists of a travelling , stage, or platform, on which the 
timber is to be fixed in the required position, and is thus carried over or 
under or between suitably formed revolving cutters, which cutters are 
so mounted in framework, and arranged that they may be removed from 
or into contact with the timber at any required time or place by means 
of screws, levers, cams, tappets, or equivalent means ; and provision is 
made for moving the timber on the into or out of contact with 
the cutters, or so as to pass free from the cutters, and when necessary 
the timber can be moved in position on the carriage to and from the 
cutters or free from the cutters. 

441. G. ae, Wismar, “‘ Disentangling hair.”—Dated 15th Feb- 
ruary, 1870. 

A sliding block lined with satin is moved backwards and forwards by 
means of a handle, and is guided by two small ribs fixed to the table on 
which it rests, the table ing in at each end a toothed wheel 
gearing into racks fixed to sliding block. Another sli block of 
similar construction, but without the handle, is arranged above the 
former, and has racks at each end correspon the racks on the 
lower block, so that the toothed wheel gears into both these sets of racks. 
—Not proceeded with. 

443. H. Cottivs and R. T. Hepars, Camden Town, “ Advertising coal 
plates.”—Dated 15th February, 1870. 

coal plate with a suitable recess or recesses, in 

which they secure by casting, 7 or otherwise, the required adver- 

tisement, which is formed in metal of a different colour to the body of 

the coal They prefer to form the main body of the coal plate of 

cast iron and the advertisement of brass.—Not proceeded with. 











450. J. Mason, Farnafleld, “ Measuring oil.”—Dated 16th February, 1870- 
This consists of a vessel made of metal, glass, or othe suitable material. 
In its interior is a hollow piston, which rests on the liquid, and is = 
vided with a flat piston rod passing through the lid of the vessel. © 
piston rod is graduated to indicate the quantity of liquid in the vessel ; 
one, two, or more figures are fixed to the lid, which serve to indicate the 
position of the } womens and consequently the quantity of liquid in the 
vessel. The tern or other reservoir containing the liquid to be 
measured is placed above the level of the measuring vessel, and is con- 
nected to the latter by a pipe which enters the measuring vessel at its 
bottom, where an ordinary cock or valve is fixed; a tap to draw off the 
contents of the measuring vessel is placed in the centre at the bottom, 
which is made round or concave, so that the liquid may run off freely. 
457. E. L. Ruevens, Brussels, “‘ Mining indicating apparatus.”—Dated 
16th February, 1870. 
This apparatus is com of a series of wheels, each having ten 
teeth, the first wheel marking units, the second tens, the third hundreds, 
the fourth the units of thousands, the fifth tens of thousands, and so on. 
Each of these wheels or discs have on their outer surface the numerals 
0 te 9, so applied that at each appvinted rotation of the disc one of them 
faces a small opening in a sheet iron casing, which foims the cover or 
vertical face of the box in which the registered apparatus is set up. 
This arrangement of numbered dises permits the reading of the register 
at any moment as easily as if the return were inscribed on paper. Each 
disc is provided, first, wfth the ten teeth by which it is actuated under 
the action of a ratchet or lever fixed to the disc of the lower denomina- 
tion; secondly, with a small-toothed wheel and spring escapement 
applied at the back of the disc to prevent recoil ; thirdly, with a small 
pn spring fixing the disc and permitting it to advance only one division 
at a time. 
458. G. Twice, Birmingham, “‘ Shearing apparatus.”— Dated 16th February, 
1870. 


A groove is cut upon the face of both the cutter plates, and formed to 
receive a length of wire, or an angular bar of metal, which acts as a set up 
for the purpose of keeping the inner surfaces of the small blades or shears 
in close contact with each other, and alse acting as a guide for insuring 
the parallelism of the cutter plates during the operation of shearing or 
clipping; or if preferred the one cutter plate may have a set up formed 
upon it to fit into a groove cut in the other shearing plate. 

464. L. Lucon and Z. P. Kern, Nantes, “‘ Horizontal pump.”—Dated 17th 
February, 1870. 

The distinctive characteristics of this improved horizontal pump are :— 
First, that it has but one piston and one very short pump barrel ; 
Secondly, the double suction and double forcing by a single piston, each 
stroke of which sucks and forces at the same time; Thirdly, the applica- 
tion of the treadles, whereby great power may be exerted with little 
fatigue, inasmuch that it is only necessary to stand alternately first on one 
foot and then on the other to move the piston by means of the T piece, of 
which each treadle uplifts one end, causing ita lever branch to move the 
piston from right to left and from left to right alternately, 





Naval ENGINEERS.—The follow'ng Order in Council has been 
issued, August 17th, 1870 :—‘* Whereas there was this day read 
at the board a memorial from the Right Honourable the Lords 
Commissioners of the Admiralty, dated August 15th, 1870, in the 
words following, viz.:—Whereas doubts have arisen as to the 
meaning of the paragraph 8, section 12, of your Majesty's Order 
in Council of February 22nd, 1870, relative to the retirement of 
navigating and civil officers, which states: ‘Chief engineers who 
entered your Majesty’s service before February 27th, 1847, to be 
allowed to count towards retirement all time served as first-class 
and second-class engineer.’ And whereas it was intended by that 
paragraph that in the case of such chief engineers, time served as 
first or second-class engineers should be counted as if it were time 
served as engineer and assistant engineer of the first class, which 
is by the same Order in Council defined as junior service for 
engineers generally. And whereas it is expedient that, in order 
to remove these doubts, the paragraph in question of your Ma- 
jesty’s Order in Council should be amended as follows:—‘ Chief 
engineers who entered your Majesty's service before Feb. 27, 
1847, to be allowed to reckon as junior seivice, in the proportion 
specified in the scales for full pay and half-pay herein set forth, 
all time served as first-class and second-class engineer.’ We, 
therefore, most humbly submit that your Majesty will be gra- 
ciously pleased to authorise this arrangement, which we propose 
should take effect from the date of your Majesty’s Order in 
Council, viz., Feb. 22, 1870.’ Her Majesty, having taken the 
said memorial into consideration, was pleased, by and with the 
advice of her Privy Council, to approve of what is therein pro- 
posed, And the right honourable the Lords Commissioners of the 
Admiralty are to give the necessary directions herein accordingly. 
—(Signed) ARTHUR HELPs.’’ 

GERMAN FIELD TELEGRAPH SysTeM.—‘“‘ Our telegraph, which was 
completed the day before yesterday, by which means I hope you 
received my news of the investiture of Metz by the Second Army, 
has been anything but the success it was during the last war, 
owing to two causes :—First, the everlasting repairs necessary, 
owing to its being so constantly cut by French peasants ; and, 
again, the fact that in 1866 the army was in continual copnection 
with one of the principal lines of railway, so that it became merely 
a matter of attaching the field telegraph to the regular line, and 
messages could be ‘*wired” almost momentarily. But in this 
war it has been found quite impossible to attain the same success, 
ahd even now there is a tempo “block” again, owing to the 
wires being cut close to the head-quarters of Prince Frederick 
Charles. The nearest stationary line from here is Saarbriick, so 
that you may conceive that, notwithstanding the innumerable 
patrols, it isa somewhat difficult matter to protect it, to say 
nothing of the laying it. The telegraph system attached to our 
army is composed in the following way. To understand it com- 
pletely it must be recollected, however, that an army is composed 
of various corps d’armée, and each corps of two divisions; there- 
fore the telegraph is divided into three sections—First, the station 
at the Commander-in-Chief’s; secondly, the station at each corps; 
thirdly, the station at each division. oe Ye message from a 
division of this army, to London we will say, it first goes 
to the station of the corps to which the division belongs ; 
thence to the head-quarters of the army to which the corps 
belongs, and then to the nearest main line. Each section 
has one inspector and five secretaries, or what we should call 
clerks, four carriages, two smaller ones, and six wagons. The first- 
named contain the cable, the second the ge oe and batteries, 
and the last-named the posts upon which the wires are fixed. 
They carry twenty English miles of cable, and the average 
time it takes to lay it is three hours to every four miles. 
The process of laying is naturally the most scientific part of 
the arrangement, and is conducted in the following manner :— 
An intelligent officer from the army, with some assistant under 
him, is entrusted with the general supervision of the telegraph of 
each army, and to him is intrusted the task of directing where the 
main line shall run. He rides on ahead of the wagons, which 
proceed at a foot , the cable being passed out over a wheel, and 
indicates to the drivers by means of a piece of paper stuck on a 
stick or a blazed tree the direction they shall follow. In the mean- 
time, the foot soldiers attached to the telegraph, who are selected 
from the regiments for superior intelligence, and wear a different 
uniform, with a large Ton the shoulder-strap, are divided into 
what is called troops, or, in navvy language, “‘ gangs,” of three 
meneach. The first take the wire, as it is payed out, lay it on the 
ground, and onita postevery 100 yards ; the second coming after 
them, twist the cable mot + insulator, which is made of gutta- 
percha, not glass, as we are in the habit of using, and erect the posts 
in the ground. This is a matter of great ease, they being about 12ft. 
high, and about the thickness of the butt-end of a salmon rod, 
slightly tapering towards the top. The third troop strain the wire, 
and ascertain that it is clear of all wood, &c., and, in short, ‘‘runs 
clear.” I should mention that whenever it is possible the trees 
are used as telegraph posts, and, by means of a light ladder, are 
easily ascended to the requisite height. It is altogether as perfect 
an arrangement as can be found. They all, however, complain 
that this war has tried them terribly, as, from the utter b up 
of the railways by the retreating army, enormous distances have 
to be traversed before they can touch a main line. I forgot to 
mention that if necessary, and, in fact, always when on the field 
of battle, the — is worked 4 machine fixed inside one of 
the en, however, a house is obtainable, a room is 
instantly turned into an office.”— Times. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent). 


ON CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: The war 
and its probabilitiee—WoORKMEN DEMANDING MORE WAGES ; 
Masters’ reply : Disturbing effect of the agitation—Low PRICES 
OF FINISHED IRON—DISAGREEMENT aT A NorTH STAFFORD- 
SHIRE WORKS—THE BUSINESS DOING IN FINISHED IRON IN 
SouTH STAFFORDSHIRE : Good trade with the United States ; 
The kinds in demand—PiG IRON TRADE : PRICES WEAKENING— 
Coat : Good demand—NaTIVE IRONSTONE : Brisk sales—IRon- 
MASTERS AT THE MERTHYR TYDFIL MEETING. 

On’ Changein Birmingham to-day (Thursday), and in Wolverhamp- 
ton yesterday, whilst cautious men were reluctant to express a posi- 
tive opinion, still it was evident that the belief mostly entertained was 
that the war would not beof long duration. Ironmasters expect that 
so soon asit has terminated there will bea demand for material neces- 
sary in making good certain of the destructive effects of the strife, 
and that there will have arisen great confidence in the minds of traders 
athome andabroad in the continuance fora long period of unbroken 
peace. This, it is conjectured, will remove the uncertainty as to 
the stability of things on the Continent, which has for some time 
past been operating as a clog upon anything like speculations, 
and that, therefore, an excellent trade may confidently be looked 
for at no distant date. 

Meanwhile a disturbing influence is at work. The operatives of 
the ironworks, who are amongst the first to move for a rise of 
wages, have held further meetings this week, and have deter- 
mined that unless their masters give the puddlers an advance of 
1s. a ton, and the millmen of 10 per cent., they will cease work. 
The North Staffordshire men stipulate arbitration as an alterna- 
tive. Ifneither this nor a rise should be conceded before the 
12th inst., then they say they will give formal notice for an ad- 
vance, with the intention of striking if their terms are not com- 
plied with. The South Staffordshire men say that if their masters 
do not grant their request by the 15th inst. their notice shall go 
in on the 17th inst., every delegate, if the masters should refuse 
to accede to the demand, being pledged to do his utmost to make 
the strike general. 

Mr. Frederick Wragge, as representing the North Staffordshire 
Iron and Coalmasters’ Association, in replying to the application 
received from the chairman and secretary of the North Stafford- 
shire Ironworkers’ Association, says :—** It appears to me, on the 
part of any one who knows the state of the iron trade at the 
present time, so contrary to common sense to demand an advance 
of wages, that I consider it unnecessary to call a meeting of the 
employers before the regular quarterly meeting, when, as «# 
matter of course, all questions of the trade will be considered 
and discussed. I must refer to one paragraph in your 
letter of the 11th of August. It is utterly contrary to 
the fact that any advance in the price of iron has taken 
| since the last advance in wages. On the other 

and, the price of iron when wages were last advanced cannot 
now be obtained without difficulty, and, in fact, is by no means 
generally obtained at all. I have no doubt that when the em- 
ployers find the condition of the trade and the price of iron 
enable them to make an addition to ironworkers’ wages, they 
will be very glad indeed to do so, I will lay your letters, together 
with any other remarks you may like to send, before the regular 
quarterly meeting of the ironmasters.” 

In South Staffordshire the demand of the men will be placed 
before the committee of the trade on Thursday next, when the 
men will no doubt have good reasons shown them why the masters 
cannot undertake in the present state of the trade to comply with 
their request. 

The effect of the agitation which the men have got up is to pre- 
vent masters from being forward just now to quote prices for 
finished iron in cases in which buyers are very anxious to get low 
quotations. Low enough in all conscience they even now are at 
some of the mills and forges. It is within our knowledge that this 
week specifications for bars can be placed at £7 a ton, and without 
great difficulty at £7 5s. The list price is £8. At the Ravensdale 
ironworks in North Staffordshire there is some current want of 
unanimity between certain of the millmen and their employers, 
and the former are issuing an appeal to millmen and bolters-down 
to keep away from the Ravensdale Ironworks, “‘ as there is a dis- 
pute pending respecting price.” 

Ironmasters have not generally cause to complain of the extent 
of work they are now doing. Most of the mills and forges keep 
fairly occupied upon nearly all the leading descriptions of iron 
produced in this part of the kingdom. Almost as fast as old 
orders are worked out new specifications arrive; but the quanti- 
ties embraced are only small. Nevertheless, they are enough for 
the time being to fill up the vacuum. The home trade is good, 
and the foreign trade is improving. The Government continue 
to be good customers for heavy plates and merchant iron, as well 
as for best bars. Theengineering concerns, both here and in Lon- 
don and in Lancashire, are taking good supplies. Merchants who 
sell to small tradespeople are disposed to purchase chiefly in and 
about the agricultural districts. Upon export there is most being 
done upon old and new trade with the United States. The slight 
reduction in the price of gold in the past few days is beneficial to 
the American trade, whilst the necessities of the country, alike 
north and south, are becoming increasingly apparent. At no pre- 
vious period in the history of South Staffordshire have there been 
so large shipments of hoops and strips for baling purposes. 
Enormous quantities have been and still are being sent to New 
Orleans. Care is taken, in the most noteworthy transactions, 
that the strips are so coated with a kind of japan as to prevent 
them from oxidising, and thus injuring the contents of the bale. 
A fair quantity of plates, a few sheets, and a good selection of 
bars are likewise being taken. 

If large transactions of recent date are prevented by the war, 
there is reason to conclude that we are getting some small orders 
that, but for the conflict, would not reach this country. 

The vendors of pig iron produced out of this part of the kingdom 
are not pressing sales, nor are the representatives of first class 
houses disposed to give way in price. This is the result chiefly of 
the sales sometime ago having been for such enormous qufntities. 
It cannot, however, be said that, the trade through, pigs of any 
kind are so firm; and the second-class qualities of this district, 
and some similar brands elsewhere, are to be had certainly at 2s.6d. 
a ton under the price asked last quarter day. 

The demand for coal is large, and the prices are firm. 

The demand for white ironstone and gubbin is becoming some- 
what brisker, and prices are well maintained. The former is real- 
ising 12s. 6d., and the latter 1s. 6d. per imperial ton ; when cal- 
cined from 18s. to 18s. 6d. per ton. The labour market continues 
moderatively active, and the working classes are well employed. 

The attend of ir ters on Change in Birmingham and 
Wolverhampton has this week been diminished by reason of the 
important gathering of iron and steel makers in South Wales, 











ENGINEERING CoLLEGES.—A College of Mechanical Engineering 
is about to be established at Hoboken, U.S., and Professor Morton, 
resident secretary of the Franklin Institute, has accepted the office 
of president. For the present Professor Morton will continue the 
editorship of the Journal of the institute, but it may be pre- 
sumed that this arrangement is but temporary, for the incon- 
venience of a journal being edited at a long distance from the 
chief seat of the institute to which it belongs is obvious. If the 
Franklin Institute possess any superior facilities for the acquisi- 
tion of information an editor at New York must be at a disad- 
if i rior facilities it would appear by 








: and the journal is mythical. 


tage ; if it p no -— 
editing at New York that the connection between the institute 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—THE MALLEABLE IRON TRADE— 
THE COAL TRADE —SHIPBUILDING ON THE CLYDE—THE NEW 
PIER AT PORTOBELLO. 

THE important news from the Continent at the end of last week 
produced little effect on the Glasgow pig iron market. On Mon- 
day the tone of the niarket was rather firmer, but since then there 
has been a little flatness, doubtless owing to the uncertainty felt 
as to the future procedure on the part of the new Government in 
oe gp a prices have relapsed to the figure at which they stood 
ast week. 

The shipping returns are slightly improved ; the exports for the 
week being 5852 tons foreign, and 4756 tons coastwise, equal to a 
total of 10,608 tons. As compared with 12,974 tons at the corre- 
sponding period of last year, this shows a decrease of 2366 tons. 
This is very fair when it is considered that there are no exports to 
France and Germany. It may safely be predicted that Germany, 
after her recent successes, will shortly be in a position to resume 
large importations of pig iron, and altogether the prospects of the 
iron trade are far from gloomy. Stocks are still increasing, indi- 
cating that the power of production exceeds the present demand. 
On the 31st ult. they stood at 433,318 tons, or over 22 per cent. 
more than they were at the corresponding period last year. 

The imports of Middlesbrough pig iron into Grangemouth are 
increasing, the increase for the year being about 16,000 tons, This 
competition with local brands must have some effect on the Scotch 





market. : 
In the malleable iron trade there is a | deal of 
steadiness, and a tone of confidence prev: due in a 


great measure, no doubt, to the great demand maintained by 
our prosperous shipbuilding yards. The quality of the iron now 
produced is, in the opinion of many consumers, not —_ so good 
as has been made a few years back. During a dull period it is 
common for makers to exert themselves to improve the quality of 
their produce, as when orders are scarce any advantage in this 
respect is a means of securing orders. It is probable that the 
great quantity now made, having engendered a demand for 
greater facilities in its production, may have had a deteriorating 
influence on the quality. The introduction of gas in the manu- 
facture of iron was expected to result in a cleaner and purer, and 
consequently a stronger iron. But so far as can be ascertained 
there is as yet no realisation of this. Manufacturers, however, 
would do well to be persistent in their efforts to produce wrought 
iron of superior quality. 

The coal trade is now likely to improve. The miners in the 
Airdrie district, who have been on strike for seven weeks, have 
now returned to work on the old terms. Those who had been 
ejected from their houses and had been “camped out” in the 
fields were moved to this surrender, in all probability, by the 
heavy rains of late. As there is little doubt that the Leith and 
Hamburgh coal trade will ere long be resumed, and as the season 
for the consumption of domestic coal approaches, a good trade 
may be anticipated. The shale pits also will again be started, as 
the orders lately cancelled for Germany will, to a great extent, be 
renewed, 

Shipbuilding on the Clyde is still brisk, and there is now every 
likelihood that this industry will improve all over the country. 
Germany will now be fully alive to her weakness as a naval power, 
and it is to be expected that she will speedily set about to remedy 
that deficiency. Messrs. Elder and Company had their tender 
accepted last week for a large ironclad for our own Government. 
The launches on the Clyde during last month were numerous, and 
the number of screw ships was remarkable—there being only one 
sailing ship, one paddle steamer, and one yacht, the remainder being 
screw steamers. There were altogether twenty vessels, whose 
aggregate tonnage amounted to over 20,000 tons. 

During the past two months slow progress has been made with 
the new pier at Portobello, and great is the disappointment being 
felt. It was expected, when the pier was commenced, that it 
would be ready for being opened by the Ist August; but from 
present appearances it would seem that the contractors will not 
have it completed for three or four months after that time. 











THE CLEVELAND DISTRICT, 
From our own Correspondent.) 

THE CLEVELAND IRON TRADE: The war: The returns--Irnon 
SHIPBUILDING : Z'wo gunboats to be built on the Tyne—THE 
POLLUTION OF RIVERS—THE TEES—SOCIAL SCIENCE. 

Ow1ne to the Iron and Steel Institute meeting at Merthyr Tydvil 
this week there was a small »ttendance on ‘Change at Middles- 
brough on Tuesday. There were very few inquiries for iron, and 
scarcely any business was done. The prevailing opinion that the 
war will soon be over caused the tone of the market to be better, 
but there was no change ia prices. The Cleveland Ironmasters’ 
Association returns showing the make for August have just been 
issued, and, as I indicated last week, there is a large increase in 
makers’ stocks. There are 108 blast furnaces blowing, and twenty 
new ones in course of construction, all of which with the exception 
of four are in the Middlesbrough district, The statistics of the 
make are as follow :— 


AKE. 
Ironmasters’ Association. Other Makers. Total. 





Tons Tons. Tons, 
Month ending 31st August, 1870 .. .. 120,958 .. 24,307 .. 145,265 
Month ending 31st August, 1869 .. .. 98,016 22,798 .. 120,814 
Month ending Sist July, 1870.. .. «. 122,200 .. 23,021 .. 145,222 
Increase upon August, 1869 .. .. .. 24,451 
Increase upon July, 1870 2. «es os ee 44 
SHIPMENTS FOREIGN. 

Month ending 31st August, 1870 .. .. 11,632 .. nil. ee 11,632 

SHIPMENTS COASTWISE. 
Month ending 3lst August, 1870 .. 11,515 .. 1,635 .. 13,150 

Makers’ Stocks. 
Bist August, 1870... «2 6 oe « «+ 66,955 .. 18,311 .. 85,266 
Slst July, S70 oe oe we oe oe oe «=| 54,458 =. 19,474 2. = 73,932 
Increase upon July, 1870 ee ee ee 11,334 
WaRRanT Stores. 

2nd August, 1870... «+ «2 «2 ce ee 15,339 

30th August, 1870 © .ce es ec se 14,199 
Decrease upon August, 1870 .. .. oe 1,000 

ABSTRACT. 

Increase in make upon July .. «- ss oe oo 44 


lucrease in stocks—makers’ upon July oo 34,986 
Decrease * warrant stores upon Aug. 1,000 

All tie finished ironworks are still very busy on general work, 
and orders come to hand a little better. Engineers are fully occu- 
pied, and founders are busy. : 

The iron shipbuilding trade is getting better. On the Tees there 
is a large number of ships in various stages of progress. On 
Tuesday Richardson, Duck, and Co., South Stockton, who have 
built so many handsome steamers this year, ran the trial trip of 
the International, a fine vessel they have just completed for the 
Gutta-percha and India-rubber Company for the purpose of laying 
telegraph cables. The trip along the Yorkshire coast was a 
most satisfactory one, and very flattering to the builders. On the | 
Tyne there is great activity in all the shipbuilding yards, Within 
the first few days C. Mitchell and Co., of Low Walker, have 
received orders for two gunboats for the English Gover t. At 








The Tees Conservancy Company are improving rapidly the 
river under their care. en the past month dredging has been 

ied on very vigorously. It is to be regretted that the Lords 
of the Treasury have declined to grant leans to harbour authorities 
for paying off existing debts. This matter was mentioned at the 
last meeting of the Conservancy, and it was resolved to communi- 
cate again with all the harbour authorities in the kingdom, telling 
them the decision of the Lords of the Treasury. ere is certain 
to be further agitation in this matter, which is of great importance 
to public bodies having under their care great engineering responsi- 
bilities which require immense capital, and the outlay of which is 
for the public good. 

The Social Science Congress hold their meeting at Newcastle-on 
Tyne in the latter part of this month. There is every indication 
that the meeting will be a very successful one, Anumber of scientific 
subjects will be di d tl from various parts of 
the kingdom, 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Business unsettled : Complications on the Con- 
tinent not lessened: Expectations of the termination of the war not 
realised : Anxiety at theiron markets: Makersand purchasers await- 
ing further announcements : Scarcely any business transacted for 
several days: The prospects of the trade: Apprehensions in 
regard to employment for the winter: Specifications slow of 
arrival ; The United States, Russian, and colonial demand—THE 
WATER SUPPLIES—THE HOME TRADE—THE PENYDARREN AND 
OTHER WORKS: Ectension of operations—THE MEETING OF THE 
IRON AND STEEL InstiruTE aT MERTHYR — THE TIN-PLATE 
TRADE—THE STEAM AND HOUSE COAL TRADES. 


THE iron trade, in common with the general trade of the district, 
remains unsettled. Notwithstanding the startling intelligence of 
the surrender of the Emperor Napoleon and part of the French 
army, the complications on the Continent seem by no means 
lessened. Expectations were, however, by many formed, on 
receiving intelligence of the turn matters had taken, that the war 
had really terminated, and that a speedy restoration of peace 
would be the happy result. Such is scarcely likely now to be 
the case. The anxiety evinced at the iron markets this week is 
greater even than has at all been felt before, and both makers and 
purchasers are eagerly awaiting further important announcements. 
So all-absorbing has the subject become, that scarcely any business 
has been transacted for this district for several days. The final 
issue of the great struggle is still doubtful, and probably will not 
be known as soon as is generally hoped. The prospects of the iron 
trade, may, therefore, be said to have shown no signs of improve- 
ment, and some uneasy feelings are beginning to spring up in re- 
gard to the winter. If the war be prolonged over the next month 
or so contracts will undoubtedly become scarce, and employment 
at the works will, as a matter of course, become less plentiful. 
The ironworkers are beginning to anticipate such a state of things, 
and therefore don’t look forward to the winter season, which is 
now rapidly approaching, without a degree of dread unpleasant to 
contemplate. Accordingly it is not with the best spirit that they now 
apply themselves to the execution of orders which have been on 
hand since before the war, and which by this time would have been 
undoubtedly much further advanced hadit not been for the obstruc- 
tion to operations which arose from the great want of water. 
Specifications are, without doubt, slow of arrival, and makers 
themselves are under some apprehension as to the future ; still 
preparations are being made for a brisker business with the United 
States, Russia, and the colonies. The clearances to these coun- 
tries have for the last eight or ten days been unusually small, but 
on account of the extensive railways which are under way there 
is still much ground for believing that important inquiries must 
shortly arrive. The unsettled state of affairs, however, in France 
and Germany will continue to cause purchasers to restrict their 
transactions until it is pretty clearly known in what direction the 
trade will actually be affected. 

Successive showers of rain have continued to fall since last 
week, and the anxiety in regard to the water — are com- 
pletely allayed. The reservoirs of all the establishments are 
rapidly refilling, and gegen have for several days been re- 
sumed with sumething like the usual activity in all departments. 
The difficulties which the long drought, however, entailed are 
likely to induce the ironmasters of the district to enlarge their re- 
sources against the next year. In some instances steps have been 
taken with this object. At Dowlais, Plymouth, and some other 
establishments machinery is being brought into operation whereby 
the motive power will be increased at a less expenditure of water. 

In the home trade there is, perhaps, some slight improvement 
to be noticed. Now that rail quotations are somewhat easier, 
small specifications for home purposes are being given out. Small 
quantities of steel rails are also in request on relaying account. 
It is expected that the several reductions which have been made 
in the bank rate of discount will prove favourable to business in 
this branch of the trade, as it will induce buyers to enter into 
transactions more freely. Bars and plates continue in fair re- 
quest. 

, Operations are still being extended at the Penydarren Works 
which were lately restarted. Mr. R. Fothergill, M.P., intends 
shortly to blow in one of the blast furnaces. Several of the 
refineries are at work, and a large quantity of puddled bar is pro- 
duced. Mr. Fothergill is said also to be in treaty for the 
purchase of a colliery from which to wey the works with coals. 

The meeting of the Iron and Steel Institute commenced at 
Merthyr on Tuesday, when a large number of the members 
attended, and the event was considered a great success. 

There is no change to note in the position of the tin-plate trade. 
Makersstill regard it as unsatisfactory, owing to the recent advances 
made in the price of tin. 

The steam coaltrade has shown considerable improvement during 
the week. Inquiries from all parts are coming in more freely, 
and both at the collieries and at the ports much greater activity 
is to be wit 1. Thed 1for house qualities is also improving, 
coasting buyers having commenced to purchase in anticipation 
of winter requirements. The clearances, both foreign and coast- 
wise, are increased appreciably as compared with three or four 
weeks ago. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 

STATE OF TRADE AT LEEDS—LAUNCH OF A STEAMER AT WALLSEND 
—HOLYHEAD AND DUBLIN NEW TELEGRAPH CABLE—RAILS IN 
CLEVELAND—HARTLEPOOL Port AND Harsour CoMMISsION— 
River WEAR ComMMISsiON—RAILS FOR THE UNITED STaTES— 
NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS— & Steam Surprpinc Company—River Tyne 
COMMISSION—STATE OF TRADE AT SHEFFIELD—MANCHESTER 
AND LIVERPOOL AGRICULTURAL SocrkrTy—STaTgE OF TRADE IN 
SoutH YORKSHIRE. 

THe Leeds Chamber of Commerce, reporting upon the iron, 

machine, and engineer tool trade of that town and district, ob- 

serves :—‘‘ The iron trade continues to be brisk, and has not n 

much affected by the war. The machine trade is quiet, many 

orders from the Continent having been cancelled or temporarily 





| 
Sunderland and Hartlepool there is a good deal of shipbuilding | 
going on. | 
~ { hear that the Commissioners for reventing the pollution of | 
rivers intend visiting Darlington shortly to examine the Tees and | 
the Skerne. 


of the Tees. 


‘ 


The corporation of Middlesbrough and other parties | 230ft. ; bread 
will, I believe, have something to say to them about the pollution 


pended. The engineer tool trade continues to improve. The 
locomotive makers are busy. The cué nail trade is quiet.” 
Messrs. Schlesinger, Davis, and Co., have launched a large iron 


steamer from their yard at Wallsend. The dimensions of the 
vessel, which has been named the Filey, are as follows :— 
33ft. ; depth, 17ft. Gin. She is owned in H 

The India-rubber, Gutta-percha, and Telegraph Works Com- 
pany (Limited) has received an order for the manufacture of a new 





cable, which the Government has arranged to lay between Dublin 
and Holyhead. It will be submerged in the course of the present 


year. 

The manufacture of iron rails and chairs is still proceeding 
briskly in the Cleveland district. During the past week five shi 
sailed from the Hartlepools with cargoes o! these evthilen fer 
India, Russia, and the United States. 

Mr. J. Hawkins, C.E., of Edinburgh, has been elected engineer 
of the Hartlepool Port and Harbour Commission, in lieu of Mr. 
Dyke, who retires. At the last meeting of the commission seven 
tenders were received for a proposed steam ferry, andthe tender 
of Mr. J. B. Marshall, of South Shields, was accepted. The 
Public Works Loan Commissioners are expected to grant the 
Hartlepool Commission a loan of £36,000 at 3} per cent. 

At the last monthly meeting of the River Wear Commissioners 
the returns Bevan f showed that the total receipts for the month 

been £6934, being a decrease of £672 as compared with the 
corresponding month of 1869. The rough expenditure of the 
month had been £3307, as compared with £2764 in the correspond- 
ing month of 1869. 

A cargo of rails for the United States was shipped last week at 
the Tyne dock, and it is stated that other cargoes will follow. 
Messrs. C. Mitchell and Co., iron shipbuilders at Low Walker, 
display, as usual, a considerable amount of activity. 

A general meeting of the members of the North of England 
Institute of Mining and Mechanical Engineers was held on Satur- 
day at Newcastle. It was announced that a joint meeting of the 
Institute and a Scotch Association of Engineers held in Glasgow 
during the second week of August had been eminently successful. 

The Tyne Steam Shipping Company has commenced running 
steamers to Aarluis, in Sie From Aarluis goods will be 
forwarded by railway to Hamburgh and North Germany. 

The River Tyne Commissioners are pushing forward their works 
west of Newcastle with much energy. The soil at Leamington 
Point has been nearly all removed, and another dredger is going 
up there shortly to deodas the channel. 

A good demand is still experienced at Sheffield for railway 
material, notwithstanding some rather recent extensive counter- 
mands from Belgium and other continental countries. The spring 
works are exceptionally busy, chiefly upon orders for the home 
railway companies, Manufacturers of war material are also fully 
employed ; a number of heavy armour plates have been recently 
completed for coast defence and also for ships. These are signs of 
improvement in the Bessemer and cast steel trades. 

The Manchester and pee. pe Agricultural Society has been 
holding its exhibition this week at Wigan. The trials of mowers, 
reapers, and ploughs were conducted on Monday. In a competi- 
tion between 2-horse combined mowing and reaping machines 
Messrs. Picksley, Sims, and Co. (Limited), received the first prize, 
Mr. A. C. Bamlett, of Thirsk, being placed second. In mowing 
Mr. Bamlett’s reaper seemed to be the favourite, but the work 
done in the reaping of some oats secured the first premium for 
Messrs. Picksley, Sims, and Co. There were only two entries for 
prizes given for 1-horse combined reapers and mowers ; Messrs. 
Picksley, Sims, and Co. (Limited), were again placed first, and the 
other prizes were withheld. A plough for potato digging, adapted 
for small holdings, and manufactured by Messrs. Howard, of Bed- 
ford, found some favour with the judges. 

The South Yorkshire ironworks are still doing a good trade. 
The Bessemer steel works are especially active. Steam coal is 
also in brisk demand for Hull, Grimsby, and other places. 





PRICES CURRENT OF METALS AND OILS. 

















1870. . 
Coprer—British—cakeandtile} £8.d. £464) £ad.£58. 4. 
Per tON cocccccccccessce| 70 O 0.. 71 0 0/73 0 0.. 74 0 0 
Best selected 7l 0 9,. 72 0 0| 76 0 - 000 
bh 74 0 0.. 76 0 0/7810 0.. 80 0 0 
78 0 0.. 0 0 0} 8 0 0080 
70 0 0..7210 0} 76 0 0..7710 0 
000. 000)/;000. 000 
63 0 0.. 6410 0/6810 0..69 0 0 
70 0 0..72 0 0|72 0 0..73 0 0 
00 007) 0 0 6 OO 7 
211 9 cash 213 0 cash 
7 6 0.. 712 6) 612 6. 615 O 
615 0.. 00 0' 600.6650 
710 0.. 8001 750.77 6 
Rail, in Wales.......c.s0c0e} 615 0.. 7 5 0} 6 2 6. 65 0 
Sheets, single in London ..| 910 0..10 5 0} 950.. 0 0 © 
Hoops, first quality ........} 810 0.. 9 5 0} 850.876 
Nailrods ..cccocccscoceceee| 710 0.. 8 0 O} 7 5 0.1. 710 0 
Swedish. ..ov.cccscccscseseoe| 915 0..10 0 0| 915 0..10 5 O 
Leap, Pig, Fo perton ..| 1810 0..1815 0} 1810 0.. 0 6 6 
English, W.B. ..scccsssccese| 20 5 0.. 2015 0/20 7 6.. 2010 O 
Other brands ..sccccssessoe| 19 5 0.61910 0119 0 0..19 5 O 
Sheet, milled .....s-seeceee| 2010 0.. 21 0 0/20 0 0.. 000 
Shot, patent..cocccccosccese| 22 0 9. 23 0 0122 0 0..22 5 O 
Red or minium ....scccooee| 1915 0.. 2010 0/20 0 0..20 5 0 
White, ee seecccecsecces 0 0.. 0 0 0] 2 0 0..28 0 0 
— Ol] secccccccese| 9 O 0O.. O 0 0] WB O 0.. 29 0 0 
Litharge, W.B. ..crccccccse] 0 0 0. 0 0 O24 0 0.. 000 
QUICKSILVER, per ecccosee| 8 8 0.6. O O Of G17 0.. 618 O 
eT Be per ton 8 0 0.. 1810 0/2012 6.. 2015 0 
English V&S.. 19 0 0.. 0 0 0} 2010 0.. 2012 6 
Zinc, ditto sheet..... 200. 00 0/200. 000 
Sree., Swedish faggot 000.00 0; 000. 000 
Regeo--cecccove vee 150 0.. 0 0 0/15 0 0... 0 0 wu 
Tix, ) adndgpenade Fy 610 0.. 0 0 O|] 616 0.. 617 0 
Straits, fine—cash 660. 6 7 0} 613 0. 000 
For arrival ...0.. ° 00 06.. 0 0 0} 6 8 0. 610 9 
English scccccececee| 6 6 OO 6 7 0} 6 6 OW 0 0 Gg 
Bare «-csccccsoccccccesees| 6 7 Ove 6 8 01 6 7 0. 0 0 @ 
Refined, in blocks........| 610 0.. 0 0 0} 6144 0. 000 
TuvpLates, per bx of 225 sheets 
IC COKG .ccccccccccccccescee| 1 8 OF 15 0} 120. «21«6 
IX ditto 19 0.. Ill 0] 1 8 0O.. 110 
7 Gs 30 OF £8’. the 
IX ditto. .ccccccccccseccceee| 113 G6. 115 O| 114 0.. 117 0 
Coats, best, per ton eeccceesee| O17 0.. O18 9} O18 3.. O18 9 
Other Sorts ..sescccseccccce| 016 0.. 016 6] O13 6.. 017 0 
Ors, per tun, eocsee| 37 0 0.1. 0 0 0/40 00... 0 0 0 
Brow «.ecccccecccesesers| 34 0 0.. 35 0 0/33 0 0.. 34 0 0 
o— — ececreseseesee| 83 O O.. 0 0} 90 0 0..92 0 0 
ie, South Sea, pale...... | 36 10 0.. 37 0 0/39 0 0.. 0 0 0 
Yellow .. --| 3510 0.. 36 0 0/38 0 0.. 000 
wn . {35 0 0.. 0 0 Of 34 0 0.. 35 0 O 
: 32 0 0.. 33 0 0132 0 0. 0006 
49 0 0.. 0 0 0] 58 0 0... 0 0 @ 
50 0 0.. 0 0155 0 0.56 6 UW 
° -| 3810 0..39 0 0/4310 0.. 0 0 0 
Linseed . oe 29 5 0.. 02910) 3110 0.. 0 0 
Rapeseed, English eves} 43:10 0.. 44 0 0/42 0 0.. 0 0 0 
Brown cesecccoreccsssess| 4110 0.. 0 0 0140 0 O. 0 0 0 
Foreign ecccceseserees| 46 0 0. 0 O 0/4310 0.. 44 0 0 
BrowD .cco-scoscoesess| 4410 0.. 0 0 0/4010 0. 0 0 0 
Lard sccccccocsesccesesesesss| 70 0 0. 0 0 0176 6 0. 0 0 6 
orveccescceeccsecesere| 35 0 Oe 0 0 0/35 0 0. 0 0 O 











PRICES CURRENT OF TIMBER, 























1870. 1869, 1870. | 1869. 
Per load £2824 42256 if 4402420 £24025 
Teak ...se0+ «+13 _ 0 13 10 | 10 10 11 10) You 
red pine .. 315 415| 315 415 
1.4 0 415| 8 5 410 
0000/0000 
6 0 610| 510 6 6 
315 5 0/45 5 0 
455 5|45 510 
0000/00 or) 
60 610\ 45 5 
3 5 410! 310 4 0 
-310 410| 910 320 “ 
310 410] 215 2 17 || Christiana, 
213 3 0| 8 0 910| 190% by B by9610 61910 10 01210 
315 8 5| 410 & || Dek Sank, dnc 
3} 
0000/0000 yer ah ia. even ee ae 
315 510| 410 6 0|| Staves, per standard M, 
510 610/ 510 6 11'| Quebecpipe ......75 00070 000 
whe 1s 03620118 ©3938 ae na) ee 
RFounwbumrace 191014019 018 Oj) Pipe ss.eeece fo? 9 23291000 180 0 
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GUNPOWDER—ITS NATURE AND ACTION AS 
.4 EXEMPLIFIED BY RECENT RESEARCHES. 
No. II. 
THE investigation into the properties of gunpowder has 
posed. my J on for a considerable time in this country, 
merally speaking, however, in a desultory way; but in 
y, 1869, the Secretary of State for War appointed a 


Fic.3. FIC.2 FIC. 
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ELEVATION 
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ial committee, consisting of the following officers :— 
President, Colonel Younghusband, R.A., F.R.S. Members 
—Captain Andrew Noble, F.R.S., late R.A.; Capt. W. H. 
Noble, R.A.; F. A. Abel, Esq., F.R.S., the chemist of the 
War Department. The assistant-superintendent of the 
Royal Gun Factories was also added to the committee, and 
remained a member of it until he joined the Control 
Department. Subsequently Captain Morgan Singer, R.N., 
was nominated to the committee at the request of the 
Admiralty, and later Lieut.-Col. Miller, V.C., and Captain 
Majendie, both of the Royal Artillery. The committee 
were directed to take over the charge of the instrumental 
and experimental means provided and hitherto in use by 
a sub-committee of the late Ordnance Select Committee, 
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and at as early Ac date as the eatent Fae difficulty of the 
inqui rmitted, to report on the following subjects :— 
Ok: e amount of sonnel prin coe gb the bore of 
rifled and smooth-bore yee of different calibres by the 
employment of charges of gunpowder of different descrip- 
tions, and the law it follows, making use of both foreign 
gunpowders and every variety of service gunpowder. (2) 
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were associated with the committee. (5) The action of 
cotton and other explosive agents as a bursting charge 
or shells. 

In conclusion, the committee were urged to determine 
with the least pessible delay the description of gunpowder 
whose employment in large charges is attended with the 
least risk of overstraining the guns. 
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NOBLE’S CHRONOSCOPE. 


The effect of lighting the charge at different points. (3) 
The effect of length of bore of the ga 
the shot at the muzzlé. (4) The employment of gun cotton 
as a charge for small arms and guns of small calibre. For 
this branch of the inquiry the superintendent of the Royal 
Small Arm Factories, the superintendent! of the Royal 
Laboratory, and Lieut,-Col, Fletcher, Scots Fusilier Guards, 


n on the velocity of | a preliminary report which, t 


ial committee presented 
ugh the courtesy of the 
War Department, now lies before us. In the memorandum 
of instructions furnished to the committee their attention 
was specially directed to “the importance of an early 
determination of the description of gunpowder whose 
employment in large charges is attended with the least risk 
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of overstraining the guns,” and they appear to have 
hitherto given their attention almost exclusively to this 
branch of the subject. 

‘During the trials many different powders seem to have 
been tested, and the following list is given of the principal 
ones subjected to comparative experiment, namely, R.L.G. 
(rifle large grain) service powder, both of Waltham Abbey” 
and contract make; L. G. (large grain) ordinary ditto; 
pellet powder, of the kind approved for provisional intro- 
duction in May, 1867 ;’ Russian prismatic powder, Ritter 
prismatic powder, Spandau prismatic powder, Belgian 
large grain powder, Spanish powder (two descriptions) ; 
French naval powder (two descriptions); American powder 
similar to that used at Shoeburyness with the 1ldin. 
Rodman gun; ten descriptions of experimental pellet 
powder, pressed from meal, in the production of which 
the details of manufacture were variously modified; two 
descriptions of experimental pellet powder, produced from 
different varieties of L. G. powder; thirteen varieties of 
experimental large grain powder, termed “ Pebble,” made 
at Waltham Abbey, from broken down press cake; several 
small samples of pellet and large grain powder, sent for 
examination by Messrs. Curtis and Harvey; “A3” 
powder, made at Waltham Abbey in 1860-1-2, and 
since stored at Purfleet. 


PLAN 





SECTION THROUCH A. 
Prism oF Russtan POWDER, FULL SIZE. - 
Before we proceed to describe the means by which the 
committee dealt with the question, it will be well to give a 
short description of those powders which they have selected, 
as furnishing good illustrations of the different results 
obtained with battering charges in an Sin. gun, namely, 
R. L. G., service pellet, Russian prismatic, and pebble. All 
these powders may be assumed to be practically identical 
in chemical composition, and to differ only in mechanical 
features. They are all a more or less intimate mixture of 
sulphur, saltpetre, and charcoal, worked in the usual 
manner. Captain Majendie, R.A., in his invaluable 
treatise on ammunition* has given us all the information 
we require concerning R. L. G. and service pellet. We 
strongly recommend those of our readers who are interested 
in this subject to provide themselves with a copy of this 
excellent work. We learn that rifle large grained, or 
R. L. G. powder, is of a size to be retained upon a sieve of 
eight meshes to the inch, and to pass through one of four. 
The grains are angular, and highly glazed with blacklead. 
There are about 13,000 grains of this powder in a pound. 
The grains or corns may, therefore, be said to be 
about the same size as the pips in an apple. This 

wder was originally introduced at the request of Sir 

m. Armstrong, in 1860, for B. L. rifled guns of compara- 

tively small calibre. Until 1865 it was known as A4 
powder, and was selected on account of its giving a high 
initial velocity to the projectile, quite irrespective of pres- 
sure on the gun, as wellas the favourable results, as regards 
fouling, attending its use. Pellet powder was recommended 
for temporary adoption with heavy guns by the Gunpowder 
Committee of 1866, and although pebble powder appears 
to be a decided improvement, subsequent experiments 
have proved that in recommending pellet powder the 1866 
committee were following the right track. Owing to the 
destructive effects of R. L.G. upon some of the heavy guns 
in 1866-7, the late Ordnance Select Committee in the 
latter year endorsed the recommendation of the Gunpowder 
Committee, and pellet powder was provisionally adopted 
pending certain experiments to ascertain the particular 
size and density of the pellet powder best adapted for use. 

The Gunpowder Committee of 1866 appear to have 
adopted the form of cylindrical pellets, owing to the manu- 
facturing difficulties that were found to attach to the pro- 
duction of a very large grained gunpowder. The principal 
difficulties may be included under two heads—(1) expense; 
(2) absence of uniformity in size of grain. It was found 
that in —— up the “press cake” a comparativel 
small product of Jarge-grained powder could be insu 
During the process of breaking up the “ press cakc” into 
lumps of the necessary size a considerable quantity of 
small grain and dust is formed, and must be subsequently 
reworked to be of any value. A uniform size of grain is 
desirable in order to insure a uniform muzzle velocity, and 
it is easy to conceive the difficulty of breaking the press 
cake into uniformly large sized pieces. 

These difficulties, which have since in great measure 
been overcome, appeared so formidable to the committee of 
1866, that they endeavoured to weather them by adoptin 
the principle of hydraulic compression, by which the ae 
powder was converted into cylindrical pellets of the proper 
degree of hardness and density, oy submitting it to a well- 
regulated amount of pressure. The pellet thus produced 
is a small hard cylindrical dise of compressed gunpowder, 
partially perforated in the centre. Its dimensions, &c., are 


* «Treatise on Ammunition,” by Captain V. D. Majendie, R.A. 








as follows :—Density or specific gravity as compared with 
water, 1°65; diameter of cylinder, 0°75in.; depth of 
cylinder, 0°50in.; depth of perforation or cavity, 0°25in.; 
weight of pellet, about 90 grains, 

Captain F. M. Smith, R.A., the assistant-superintendent 
at Waltham Abbey, thus describes the process of manufac- 
ture. After the ingredients are pre and mixed they 
are incorporated in a mill for about three hours and a-half, 
and when this is finished the mixture is termed “mill cake,” 
being to all intents and p powder only in a state of 
half cake and half dust. To be converted into service 
gunpowder it would require to be pressed in the hydraulic 
press into what is called “press cake,” which press cake is 
afterwards broken up by machines into the different size of 
grains we require. But to enable the mill cake to get in 
between the plates of the press, it is first passed through 
a breaking-down machine, which crushes up any large 
pieces in the mill cake into meal. It is at this stage of 
manufacture that the powder is ready for conversion into 
pellets. Before being pressed into the latter the meal is 
slightly damped, in order that it may bind, and so give 
the requisite hardness to the finished pellet; the amount of 
moisture is from 3 to 5 per cent. When finished the 
pellets are dried, and drummed for half an hour, in order 
to round off the edges, which in transport might yield dust. 

Prismatic powder was first manufact in America, 
and a description of the original process is given in “ Rod- 
man’s Experiments on Metals for Cannon, 1861,” p. 294. 
That known as Russian prismatic is made at Okta, the 
large powder mills, near St. Petersburg. The Russian 
gunpowder is composed of precisely the same ingredients 
as our own, namely—Saltpetre, seventy-five parts; char- 
coal, fifteen parts; sulphur, ten parts; total, 100 parts, 
Its incorporation into mill cake, breaking down, pressing, 
and granulating, are all processes which bear a close 
resemblance to these followed at our own works. The 
grains which constitute ordinary powder are also those 
employed for the manufacture of prismatic powder, and 
vary in size from ;';in. to jin. diameter. The grains are 
pressed into hexagonal prisms in a hydraulic machine. 
Each prism is pierced with seven round holes, and is of 
the following dimensions :— Height, about lin.; length of 
side, 0’8in.; diameter of each hole, 0°2; distance of hole 
from centre to centre, 0°4in.; density, 1°66; percentage of 
water, 7; weight of dried prism, 600 grains; pressure 
applied per square inch, 2150 lb. The prisms on issuing 
from the machine are extremely hard, and will not break 


by any ordinary handling; they contain, however, a con- / 


siderable quantity of water which must be evaporated. 
This is accomplished by placing the prisms in a lofty dry- 
ing house heated by hot air. The powder remains in this 
chamber, subjected to a temperature of over 90 deg. Fah., 
for about a fortnight, and the water is thus reduced from 
seven to about one per cent. The prisms on leaving the 
drying house are rolled in paper in bundles of six, one 
over the other, and packed in boxes also lined with paper. 
The cartridges are made by building them up of prisms 
fitting closely together, so that the holes in the prisms run 
parallel to the axis of the cartridge, and those of the 
several tiers correspord, so as to leave longitudinal 
channels. The prisms are kept together by a close fitting 
serge wrapping around the cartridge. 

Prismatic powder of this nature has been adopted by the 
Russians and Prussians for all their heavy guns. Thus 
the Russian llin. gun, their heaviest piece, of twenty-five 
tons, fires a projectile of 496 Ib., with a charge of 825 lb. 
of prismatic powder, the initial velocity being 1362ft. per 
second. Hitherto we have had nothing to beat this. Our 
25-ton 12in. gun fires a projectile of 6001b. with a charge 
of 67Jb. R.L.G., the initial velocity being 1180ft. Our 
next heaviest gun, the 10in., of eighteen tons, fires a 400 lb. 
projectile with a charge of 60 1b. R. L. G., the initial velocity 
being 1298ft. It appears from this that the Russian 1lin. 
gun, of twenty-five tons, is at present more powerful as 
a piece of ordnance than either our 12in. of twenty-five 
tons or our 10in. of eighteen tons; and no small credit will 
be due to the Explosive Committee if, by the employment 
of their new powder, we are enabled with our present guns 
to equal or surpass the power of the Russian gun without 
in any way overstraining the pieces. 

The last powder selected by the committee as typical of 
a class has con termed “ pebble,” from the resemblance in 
size of the grains or corns of the gunpowder to ordinary 
pebbles that may be picked up off any gravel walk. This 
powder is of precisely the same composition as R. L. G; it 
differs, indeed, from the latter mainly in the size of grain 
and the density. It is produced by breaking up press 
cake of the specified density into lumps, which pass through 
a sieve of Sin. mesh, and are retained on a sieve of 3in. 
mesh. These lumps are then drummed with a small por- 
tion of blacklead until they assume the size and appear- 
ance of black pebbles more or less polished. It is evident 
that this process is open to the objections as regards expense 
and want of uniformity of grain urged by the committee 
of 1866. We understand, however, that owing to the zeal 
and energy of Colonel Younghusband, R.A., the present 
superintendent of the Royal Powder Factory at Waltham 
Abbey, the process of pressing the cake intended for con- 
version into pebbles has undergone considerable modifica- 
tion, by which a uniform and inexpensive powder can be 
manufactured without any great departure from the exist- 
ing system. : 

The special committee in their prelimi report inform 
us that in investigating the action in the gun of the 
various powders they availed themselves of the following 
means, namely :—(a) The determination of the time a pro- 
jectile takes to traverse various intervals within the bore 
of agun. This was accomplished by means of a chrono- 
scope designed to measure very small intervals of time. 
(6) The determination of the pressure directly by means of 
Rodman’s pressure gauge, fitted on the exterior of the gun, 
and communicating with the interior of the bore by means 
of a hollow screw plug. (c) The determination of the 
pressure directly by means of a new form of inner gauge, 
termed a “ crusher,” designed expressly for the committee. 
The preceding engravings give a plan and elevation of 
the beautiful chronoscope designed by Captain Andrew 





Noble, F.R.S., late R.A. The principle of action of this 
instrument consists in registering by means of electric 
currents upon a recording surface, travelling at a uniform 
and very high speed, the precise instant at which a shot 
passes certain defined points in the bore. It consists of 
two portions, first, the mechanical arrangement for 
obtaining the necessary speed and keeping that speed uni- 
form; secondly, the electrical recording arrangement. The 
first part of the instrument consists of a series of thin 
metal discs (A, A, see elevation), each 36in. in circum- 
ference, fixed at intervals upon a horizontal shaft S, 8, 
which is driven at a high speed by a heavy descending 
weight B, arranged according to a plan originally 
proposed by Huyghens, through a multiplying train of 
gearing. The driving weight B is during the experiment 
continually wound up by means of the handle H. If the 
requisite speed were got up by the action of the falling 
weight alone a considerable waste of time would ensue; 
to obviate this inconvenience the required velocity can be 
obtained with great rapidity by means of the handle U. 
The precise rate of the discs is ascertained by means of the 
stop clock D, which can at pleasure be connected or discon- 
nected with the revolving shaft E; and the time of making 
any number of revolutions of this shaft can be thus 
recorded with accuracy to the one-tenth part of a second. 
The speed usually attained in working the instrument is 
about 1000in. per second linear velocity at the circum- 
ference of the revolving discs, so that each inch travelled 
at that speed represents the one-thousandth part of a 
second; and as the inch is subdivided by the vernier V 
into a thousand parts, a linear representation at the circum- 
ference is thus obtained of intervals of time as minute as 
the one-millionth part of a second. As a small variation 
in speed would affect the relation between the several 
records obtained, the uniformity of rotation is ascertained 
on each occasion of experiment by three observations, one 
immediately before, one during, and one immediately after 
the experiment, the mean of the three observations being 
taken for the average speed. The committee consider that 
with a little practice there is no difficulty in arranging the 
instrument so that the discs may rotate either uniformly, 
or at a rate very slowly increasing or decreasing. 

It appears that in the instrument used by the committee 
during their first experiments each wheel multiplied the 
rate of revolution by 5; that is to say, assuming the wheel 
F to make one revolution in five seconds, the discs made 
125 revolutions in the same time. In operating it was 
usual to take the time of five revolutions of the F wheel; 
the modus operandi was as follows :—When the requisite 
speed of rotation was attained the stop clock was connected 
with the shaft E, and the time occupied by the wheel F in 
making five revolutions—that is, the time occupied by the 
discs A in making 625 revolutions—was recorded. Then, 
after the wheel F had made one revolution, unconnected 
with the clock, the time of making five revolutions was 
again observed, and in the middle of this observation the 
gun was fired. Lastly, after the wheel F had again made 
a revolution, the time of five revolutions was once more 
recorded, and the instrument stopped. Thus, let us suppose 
that at the commencement of the experiment the stop 
watch read 44°6 seconds; at the end of the first five revolu- 
tions 9°2 seconds; at the end of the second, 33°8 seconds; 
and, lastly, 58°4 seconds, it is easy to see that the differ- 
ences between these numbers are the same, namely, 24°6, 
and that, consequently, the instrument was travelling at a 
uniform speed. The maintenance of this high speed with 
so great a degree of uniformity could only be obtained by 
means of very great accuracy of workmanship in all parts 
of the mechanism. 

The arrangements for obtaining the electrical records are 
as follows :—The revolving discs are covered on the edge 
with a strip of white paper, and are connected with one of 
the secondary wires, G (see plan), of an induction coil. The 
other secondary wire H, carefully insulated, is brought to a 
discharger I, opposite the edge of its corresponding disc, and 
is fixed so as to be just clear of the latter. When a spark 
passes from the discharger to the disc a minute hole is per- 
forated in the paper covering upon that part of the disc 
which was ~ agpenee to the discharger at the instant of the 
passage of the spark; but, as the situation of this hole in 
the paper would be very difficult to find, on account of its 
extreme minuteness, the paper is previously coated with 
lampblack, and the position of the hole is thus readily 
seen; a distinct white spot is left on the blackened paper, 
the lampblack at that point having been burnt away by 
the spark, so that the white paper is shown beneath. The 
mode of connecting the primary wires of the induction 
coils with the bore of the gun in such a manner that the 
shot, in passing a defined point, shall sever the primary 
current, and thereby produce a spark from the secondary, 
is shown in the fi,ures representing a longitudinal and a 
transverse section of the bore B of the gun along which 
the shot A is moving. A hollow plug K is screwed into 
the gun, carrying at the end next the bore a cutter which 
projects slightly into the bore. The cutter is held in this 
position by the primary wire, which passes in at one side 
of the plug, then through a hole in the cutter, and out 
again at the other side of the plug. The two ends of this 
wire are connected with the main wires leading to the in- 
strument when the plugs have been fixed in the gun, 
When the shot is fired it presses the cutter backwards, 
thereby severing the primary wire, and causing the induced 
spark instantaneously to pass from the discharger to the 
disc, its e being marked by the spot left upon the 
edge, as already described. To prevent a possibility of the 
cutter being forced down by any gas that may escape past 
the projectile, a safety pin secures the cutter firmly in its 
place. This safety pin is cut simultaneously with the 
primary wire. The mode of reading the observations is as 
follows :—After an experiment has been made, and the 
series of sparks has been found on the discs, the mark on 
No. 1 disc is, by means of a micrometer screw, brought 
precisely opposite to the point of the discharger ; the 
vernier V is then attached to the extremity of the shaft 8, 
is firmly fixed there, and is set at zero. The spark on 
No. 2 disc is then brought precisely opposite to its dis- 
charger, the vernier reading is reco: and so with the 
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other discs in succession. It is obvious that the results 
furnished by an instrument intended to measure the very 
small intervals of time necessary for the investigations in 
which the committee have been engaged would be liable to 
be received with great suspicion were there no means of 
testing the accuracy of the instrument; accordingly, one of 
the chief objects in its design was to arrange that the 
accuracy of the indications could at any time be tested with 
facility. Each disc, discharger, and induction coil form, so 
to speak, an independent instrument for recording the 
spark when the primary wire is broken; and it is obvious 
that if the whole of the primaries are cut simultaneously, 
the sparks on all the discs should be in a straight line, and 
the deviations from a straight line—that is, from an abso- 
lutely simultaneous record—give the instrumental errors. 
Great difficulties were, however, experienced in securing a 
simultaneous rupture of the primary wires, and the only 
method found perfectly satisfactory was to place the whole 
of them on a small screen close to the muzzle of a rifle; on 
firing a flat-headed bullet the whole of the wires may be 
cut nearly simultaneously, and the action of the instrument 
examined. The results, as given by the committee, cer- 
tainly show a wonderful uniformity in the records thus 
obtained, and prove that Captain Andrew Noble’s chrono- 
scope, as a measurer of time, is by far the most delicate 
instrument in the world. 
Tue Gun AnD PROJECTILES. 


The gun used by the committee in the experiments 
referred to in the preliminary report was an Sin. wrought 
iron muzzle-loading gun of six tons and a-half, having a 
length of bore of 126in. It is shown in section, It was 
tapped at three places in the powder chamber, to receive 
either Rodman or “crusher” gauges. These holes could be 
closed with solid plugs when not required. ‘Lhe cutting 
plugs belonging to the chronoscope were fourteen in 
number, and were fitted into holes at various intervals 
along the bore, as shown in the figure. When not required 
these holes were closed with solid plugs. With a 20 Ib. 
charge, and a shot of 15in. length, the projectile, when 
rammed home, was flush with the edge of No. 1 plug. 
When battering charges were used the projectile . was 
flush with No. 2, which then became the first plug of the 
series, Six cutting plugs were used in each observation, 
those of the breech and those of the muzzle being alter- 
nately employed. The projectiles used were cast iron 
cylinders of 15in. length, 180lb. weight, and 7°995in. 


diameter. The loading of the gun was conducted as 
follows :—The cartridge was made up to the full diameter 





of the bore; it was then inserted into the shot chamber, 
the projectile was next pushed home gently until a stop on 
the rammer came into contact with the face of the muzzle, 
thus the head of the shot was brought to the same position 
in each round, and the cartridge always touched the base 
of the projectile. The Rodmans, “crushers,” and cutting 
plugs were then inserted into their respective holes and 
screwed home. Finally, the wires ‘of the cutting plugs 
were connected with the main wires leading to the instru- 
ment, and the tube inserted in the vent. After the dis- 
charge the first operation was to wash out the gun; ail 
the plugs were then removed and the holes dried prepara- 
tory to another round. The coppers were taken from the 
Rodmans or “ crushers,” stamped with the number of the 
round, and the measurements recorded. 

In addition to the chronoscope the committee deter- 
mined the pressure directly by means of Rodman’s 
external gauge, which we have already described, and the 
“crusher” gauge proposed by Capt. W. H. Noble, R.A., 
and constructed in the Royal Gun Factories. 


Tue “CrusHEeR” GAUGE. 


This apparatus is shown in Figs. 1, 2, 3. It consists 
of a screw plug of steel, provided with a movable 
base, which admits of the insertion of a small copper 
cylinder B in the chamber c, d, e, 7 One end of this 
cylinder rests against an anvil A, while the other is acted 
upon by a movable piston C, which is kept tightly against 
the cylinder by means of a spring 7. The cylinder is 
centered in the chamber by a small watch spring (Fig. 4). 
The following arrangements are designed to meet a possible 
escape of gas into the chamber. The head of the piston is 
fluted (Fig. 6), asisalso the body of the anvil (Fig. 3), 
while four small holes (as at a, 6, Fig. 2) communicate 
with a main vent, passing through the upper portion of the 
plug. A gas check D is inserted against the lower ex- 
tremity of the piston. The action of the apparatus is as 
follows :—Upon the explosion of the charge, the gas, acting 
onthe area of the piston, crushes the copper cylinder 
against the anvil. The amount of compression which the 
copper thereby sustains becomes an indication of the pres- 
sure. The area of the copper cylinders found most suitable 
with the Sin. gun was one-twelfth of a square inch, while 
the area of the piston was one-sixth of a square inch, A 
series of experiments having been made by means of a 
testing machine to determine the pressure required to pro- 
duce a definite amount of compression in copper cylinders 
corresponding to those used in the instrument, the tabulated 
results furnished a means of comparison whereby the 
amount of compression produced in the “crusher” becomes 
a direct indication of the pressure at that part of the bore 
where the plug is inserted. The committee found that 
much greater dependence could be placed upon the results 
furnished by this apparatus than upon those obtained with 
the Rodman gauge, and for the following reasons :—The 
shape and size of the Rodman coppers and knives renders 
it imperative to place them at the upper extremity of the 
plug, and consequently on the exterior of the gun ; the 
has, therefore, a considerable space to travel through 
tween the powder chamber and the instrument ; thus, 
before reaching the latter, it has attained a high vis viva, 
especially in quick-burning powders ; this is transferred to 
the knife, and the recorded pressures are therefore always 
much higher than should be the case. This was clearly 
shown by placing a copper cylinder in one of the Rodman 
gauges, and comparing its compression with that of a 
similar cylinder taken from the crushing instrument. In 
the case of R. L. G. powder the inner cylinder was com- 
pressed from 0°500in. to 0°285in.; the area on which the 


gas acted being *167 of a square inch, and the correspond- 
ing pressure twenty-two and a-half tons per square inch. 
On the other hand, the cylinder placed externally was re- 
duced from 0°500in. to 0°25lin., the gas acting on an area 
of 0°110 square inch, and the corresponding pressure being 
forty tons per square inch. The above obstacle to the 
attainment of correct pressure indications does not exist 
in the crusher gauge, as the small diameter of the working 

ts of this instrument permits of their being placed near 
the surface of the bore. Another advantage due to its 
small dimensions consists in the readier attainment of uni- 
formity in the quality of the metal upon which the pres- 
sures are recorded, as a very much larger number of 
“crusher” cylinders than of Rodman plates can be pro- 
duced from one and the same quality of metal. From the 
various discriptions of powder experimented upon in the 
Sin. gun the committee have selected four kinds for the 
purposeofillustrating their report. These are:—(1) R. L. G. 


prismatic powder, (4) pebble powder No. 5. The times, 
velocities, and pressures given by these powders are shown 
in the following table :— 


TABLE I.—Showing the velocity and maximum pressure given by 
four different descriptions of powder, fired with shot of 180 1b. in the 
experimental 8in. gun, No. 288. 








‘ Muzzle Maximum 
Nature of powder. | Charge. | Velocity. Pressure 
| Ib. feet. tons. 
MGR 2c wn. «0 0 30 1524 29°8 
Russian prismatic.. .. | $2 1366 20°5 
Service pellet .. ee 30 1338 17°4 
| 35 1374 154 


Pebble, No. 5. .. 


Upon an inspection of the above table the following results 
will be observed :—(a) R. L. G. service powder fired inagun 
of 8in. calibre, the charge being 30 lb. and the weight of 
shot 180 lb. givesa velocity of 1324ft. at 99in. length of 
travel, which corresponds tothe muzzle velocity in the ser- 
vice gun of the same calibre, and indicates a maximum 
pressure of 29°8 tons per square inch. 

The example given in the table and in the diagram we 
annex represents a powder of 1°67 density; the com- 
mittee, however, state that they have found a very great 
want of uniformity in the service R. L. G. and L. G. 
powders at present in store, as evidenced by differences in 
density ranging from 1°60 to 1°78. They tried a powder 
of 1°745 density and found that it gave, with 30 lb. charge, 
a velocity of 1350ft. and indicated a maximum pressure of 
23 tons per square inch. (b) Under the conditions specified 
in (a) service pellet powder, with 30 lb. charge, gives a 
velocity of 1338ft. with an indicated maximum pressure of 
17°4 tons per square inch. (c) Russian prismatic, with 
32 lb. charge, a velocity of 1366ft. and maximum pressure 
of 20°5 tons. (d) Waltham pebble No. 5, with 35 1b. 
charge, a velocity of 1374ft. and maximum pressure of 15°4 
tons. 

It appears from the foregoing results that in guns of 8in. 
calibre a large reduction of pressure, can be attained by 
the use of either a pellet or a pebble powder in battering 
charges, without any diminution of muzzle velocity ; and 
the committee considered that the results furnished by the 
experiments with the Sin. gun fully warrant the confident 
expectation that an important reduction of pressure will 
take place in the heavier natures of guns with the employ- 
ment of either of these forms of gunpowder. Although 
the heaviest gun employed by the committee, previous to 
their preliminary report, was of only 8in. calibre, firing 
charges from thirty to thirty-five pounds and projectiles of 
18u Ib. weight, they express themselves as satisfied that a 
pebble powder may be employed in guns of the largest cali- 
bre, in full confidence that, while producing a muzzle velo- 
city equal to that obtained with the present service powder, 
its use will materially reduce the initial strain exerted by 
the exploding charge, thereby prolonging the life of the 
gun, and diminishing the risk of accident. They further 
point out that in addition to the reduction in maximum 
pressure obtained by the use of pebble powder there is a 
probability of another important advantage being secured, 
namely, the attainment with safety of a considerable in- 
crement in velocity with heavy guns, whereby a material 
increase will be effected in the power of our armaments. 
We have reason to believe that these expectations have 
been amply realised, and that in the 10in. gun of eighteen 
tons (the experiments with which are not yet reported) the 
committee have obtained far more wonderful results with 
their pebble powder. We also learn that the battering 
charges of all the heavy wrought iron rifled guns are likely 
to be considerably increased with perfect safety, thereby, 
as the committee predicted, effecting a material increase in 
the power of our armament and efficiency of our navy. 
These are great and practical results; they are indeed re- 
sults which it is difficult to appreciate at their full value. 
We have no hesitation in saying that the committee on 
explosives have done their duty in a workmanlike and 
scientific manner. A yearago our powder was the laughing- 
stock of foreign artillerists, to-day it promises to be the best 
in the world. Let us not, therefore, be grudging in our 
praise to those scientific officers who have helped us out of 
an ugly difficulty, and vastly improved our offensive power. 

We have selected the lithographed diagrams we pub- 
lish this week from those given in the committee’s report 
in order to illustrate the graphical method of showing the 
results obtained. In each diagram the horizontal lines, or 
abscissee, denote the length of the bore in feet and decimals 
of a foot. In the diagram representing the time curves the 
vertical lines denote the time the shot has taken to pass 
over a given space. Thus the shot reached the ninth plug 
with pebble powder in 0°0075 of a second, while with R. L. G. 
it only took about 0.0046 of a second to traverse the same 
distance, namely, about 4ft. In the velocity curves 
the vertical lines denote the velocity of the shot at various 
distances ap the bore, measuring from the face of the cart- 
ridge. Thus at ten inches the velocity with R. L. G. powder 
was about 760ft., while with pebble it was only 650ft., show- 
ing that with the latter powder the initial action of the 
powder is not so violent. The velocity with pebble, how- 





ever, gains gradually until at 3ft. it is equal to that 
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of R.G.L., and at 6ft. about 40ft. greater. In the 
pressure curves the vertical lines denote the pressure per 
square inch in tous at various distances up the bore. Thus 
we see that the maximum pressure of thirty tons with 
R. G. L. occurs immediately after the shot has moved, where- 
as with pebble the maximum pressure of 15:4 tons occurs 
after the shot has travelled about six inches or half a foot. 
We can also see the very rapid diminution of pressure after 
the maximum has been reached. Thus with R. L. G. the 
pressure is reduced by one half when the shot has moved 
six inches, 

We feel sure many of our readers will study these curves 
with great interest. 

On the present occasion criticism would be out of place, 
as the committee have not yet informed us of the method 
they pursue in reducing their experimental results ; but we 
look forward with pleasure to their full report, which will 
doubtless contaiu matter of the highest interest to the 
mathematical engineer. 





THE BRITISH ASSOCIATION AT LIVERPOOL. 

Tue annual meeting of the British Association for the 
Advancement of Science, began at Liverpool on Wednesday 
night. At eight o’clock Professor Huxley, the president, 
commenced the delivery of the following address in the 
Philharmonic Hall. He was followed on Thursday by the 
various presidents of sections, whose addresses we report 
in full this week. 

My Lorps, Lapres, AND GENTLEMEN, 

It has long been the custom for the newly installed president of 
the British Association for the Advancement of Science to take 
advantage of the elevation of the position in which the suffrages of 
his colleagues had, for the time, placed him, and, casting his eyes 
around the horizon of the scientitic world, to report to them what 
could be seen from his watch-tower; in what directions the 
multitudinous divisions of the noble army of the improvers of 
natural knowledge were marching ; what important strongholds of 
the great enemy of us all, Ignorance, had been recently captured ; 
and, also, with due impartiality, to mark where the advanced 
posts of science had been driven in, or a long-continued siege had 
made no progress. 

I propose to endeavour to follow this ancient precedent, in a 
manner suited to the limitations of my knowledge and of my 
capacity. I shall not presume to attempt a panoramic survey of 
the world of science, nor even to give a sketch of what is doing in 
the one great province of biology, with some portions of which my 
ordinary occupations render me familiar. ButI shall endeavour to 
put before you the history of the rise and progress of a single 
biological doctrine ; and I shall try to give some notion of the 
fruits, both intellectual and practical, which we owe, directly or 
indirectly, to the working out, by seven generations of patient and 
laborious investigators, of the thought which arose, more than two 
centuries ago, in the mind of a sagacious and observant Italian 
naturalist. 

It is a matter of every day experience that it is difficult to 
prevent many articles of food from becoming covered with mould ; 
that fruit, sound enough to all appearance, often contains grubs at 
the core ; that meat, left to itself in the air, is apt to putrify and 
swarm with maggots. Even ordinary water, if allowed to stand 


in an open vessel, sooner or later becomes turbid and full of living 
matter. 
The philosophers of antiquity, interrogated as to the cause of 


these phenomena, were provided with a ready and a plausible 
answer. It didnot enter their minds even to doubt that these low 
forms of life were generated in the matters in which they made 
their appearance. Lucretius, who had drunk deeper of the 
scientific spirit than any poet of ancient or modern times except 
Goethe, intends to speak as a philosopher, rather than as a poet, 
when he writes that ** with good reason the earth has gotten the 
name of mother, since all things are produced out of the earth. 
And many living creatures, even now, spring out of the earth, 
taking form by the rains and the heat of the sun.” The axiom of 
ancient science, ** that the corruption of one thing is the birth of 
another,” had its popular embodiment in the notion that a seed 
dies before the young plant springs from it ; a belief so widespread 
and so fixed, that St. Paul appeals to it in one of the most 
splendid outbursts of his fervid eloquence :— 

“* Thou fool, that which thou sowest is not quickened, except it 
die.” 

It is commonly counted among the many merits of our great 
countryman, Harvey, that he was the first to declare the opposi- 
tion of fact to venerable authority in this as in other matters ; but 
I can discover no justification for this widespread notion. After 
careful search through the “* Exercitationes de Generatione,” the 
most that appears clear to me is that Harvey believed all animals 
and plants to spring from what he terms a ** primordium vegetale,” 
a phrase which may now-a-days be rendered **a vegetative germ ; ” 
and this, he says, is ** oviforme,” or *‘ egg-like ; ” not, he is careful 
to add, that it necessarily has the shape of an egg, but because 
it has the constitution and nature of one. That this “‘ primordium 
oviforme” must needs, in all cases, proceed from a living parent 
is nowhere expressly maintained by Harvey, though such an 
opinion may be thought to be implied in one or two passa; 
while, on the other hand, he does more than once use language 
which is consistent only with a full belief in spontaneous or equivo- 
cal generation. In fact, the main concern of Harvey's wonderful 
little treatise is not with generation, in the physiological sense at 
all, but with development ; and his great object is the establish- 
ment of the doctrine of epigenesis. 

The first distinct enunciation of the hypothesis that all living 
matter has sprung from pro-cxisting living matter came from a 
contemporary, though a junior of Harvey, a nativeof that country 
fertile in men great in all departments of human activity, which 
was to intellectual Europe, in the sixteenth and seventeenth cen- 
turies, what Germany is in the nineteenth. It was in Italy, and 
from Italian teachers, that Harvey received the most important 
part of his scientific education. And it was a student trained in 
the same schools, Francesco Redi—a man of the widest knowledge 
and most versatile abilities, distinguished alike as a scholar, poet, 
physician, and naturalist—who, just two hundred and two years 
ago, published his “* Esperienze intorno alla Generazione degl’ In- 
setti,” and gave to the world the idea the growth of which itjis 
my purpose totrace. Redi’s book went through five editions in 
twenty years ; and the extreme simplicity of his experiments, and 
the clearness of his arguments, gained for his views, and for their 
consequences, almost universal acceptance. 

Redi did not trouble himself much with speculative considera- 
tions, but attacked particular cases of what was supposed to be 
‘spontaneous generation ” experimentally. Here are dead animals 
or pieces of meat, says he ; I expose them to the airin hot weather, 
and in a few days they swarm with maggots. You tell me that 
these are generated in the dead flesh ; but if I put similar bodies, 
while quite fresh, into a jar, and tie some fine gauze over the top 
of the jar, not a maggot makes its appearance, while the dead 
substances, nevertheless, putrify just in the same way as before. 
It is obvious, therefore, that the maggots are not generated by the 
corruption of the meat; and that the cause of their formation 
must be a something which is kept away by gauze. But gauze 
will not keep away aeriform bodies, or fluids, This something 
must, therefore, exist in the form of solid particles too big to get 
through the gauze. Nor is one long left in doubt what these solid 
particles are ; for the blowflies, attracted by the odour of the meat, 
swarm round the vessel, and, urged by a powerful but, in this case, 
misleading instinct, lay eggs, out of which maggots are immedia- 
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tely hatched upon the gauze, The conclusion, therefore, is unavoid- 
able ; the maggots are not generated by the meat, but the eggs 
which give rise to them are brought through the air by the flies. 

These experiments seem almost childishly simple, and one 
wonders how it was that no one ever thought of them before. 
Simple as they are, however, they are worthy of the most careful 
study, for every piece of experimental work since done in 
to this subject has been shaped upon the model furnished by the 
Italian philosopher. As the results of his experiments were the 
same, however varied the nature of the materials he used, it is not 
wonderful that there arose in Redi’s mind a presumption that in 
all such cases of the seeming production of life from dead matter 
the real explanation was the introduction of living germs from 
without into that dead matter. And thus the hypothesis that 
living matter always arises by the agency of pre-existing living 
matter took definite shape, and had, henceforward a right to be 
considered and a claim to be refuted, in each particular case, 
before the production of living matter in any other way could be 
admitted by careful reasoners. It will be necessary for me to refer 
to this hypothesis so frequently, that, to save circumlocution, I 
shall call it the hypothesis of Biogenesis ; and I shall term the 
contrary doctrine—that living matter may be produced by not 
living matter—the hypothesis of Abiogenesis. 

In the seventeenth century, as I have said, the latter was the 
dominant view, sanctioned alike by antiquity and by authority ; 
and it is interesting to observe that Redi did not escape the cus- 
tomary tax upon a discoverer of having to defend himself against 
the charge of impugning the authority of the Scriptures ; for his 
adversaries declared that the generation of bees from the carcass 
of a dead lion is affirmed, in the book of Judges, to have been the 
origin of the famous riddle with which Samson perplexed the 
Philistines : 

“Out of the eater came forth meat, , 
And out of the strong came forth sweetness.” 

Against all odds, however, Redi, strong with the strength of 
demonstrable fact, did splendid battle for Biogenesis ; but it is re- 
markable that he held the doctrine in a sense which, if he had 
lived in these times, would have infallibly caused him to be classed 
among the defenders of ‘‘spontaneous generation.” ‘‘ Omne 
vwum ex vivo,” “no life without antecedent life,” aphoristically 
sums up Redi’s doctrine ; but he went no further. It is most re- 
markable evidence of the philosophic caution and impartiality of 
his mind, that, although he had speculatively anticipated the 
manner in which grubs really are deposited in fruits and in the 
galls of plants, he deliberately admits that the evidence is insuffi- 
cient to bear him out ; and he therefore prefers the supposition 
that they are generated by a modification of the living substance 
of the plants themselves. Indeed, he regards. these vegetable 
growths as organs, by means of which the plant gives rise to an 
animal, and looks upon this production of specific animals as the 
final cause of the an and of, at any rate, some fruits. And he 

roposes to explain the occurrence of parasites within the animal 
a in the same way. ° 

It is.of great importance to apprehend Redi’s position rightly ; 
for the lines of thought he laid down for us are those upon which 
naturalists have been working ever since. Clearly, be held Bio- 
genesis as against Abiogenesis ; and I shall immediately proceed, 
in the first place, to inquire how far subsequent investigation has 
borne him out in so doing. 

But Redi also thought that there were two modes of Biogenesis. 
By the one method, which is that of common and ordinary occur- 
rence, the living parent gives rise to offspring which passes through 
the same cycle of changes as itself—like gives rise to like ; and 
this has been termed Homugencsis. By the other mode, the living 
parent was supposed to give rise to offspring which — through 
a totally different series of states from those exhibited by the 
parent, and did not return into the cycle of the parent: this is what 
ought to be called Heterogenesis, the offspring being altogether, 
and permanately, unlike the parent. The term Heterogenesis, 
however, has unfortunately been used in a different sense, and 
M. Milne-Edwards has therefore substituted for it Xenogenesis, 
which means the generation of something foreign. After discuss- 
ing Redi’s hypothesis of universal Biogenesis, then, I shall go on 
to ask how far the growth of science justifies his other hypo- 
thesis of Xenogenesis. 

The progress of the hypothesis of Biogenesis was triumphant 
and unchecked for nearly a century. The application of the 
microscope to anatomy in the hands of Grew, Leeuwenhock, 
Swammerdam, Lyonet, Vallisnieri, Reaumur, and other illustrious 
investigators of nature of that day, displayed such a complexity 
of organisation in the lowest and minutest forms, and everywhere 
revealed such a prodigality of provision for their multiplication by 
germs of one sort or another, that the hypothesis of Abiogenesis 
began to appear not only untrue but absurd ; and, in the middle 
of the eighteenth century, when Needham and Buffon took up the 
question, it was almost universally discredited. 

But the skill of the microscope-makers of the eighteenth 
century soon reached its limit. A microscope magnifying 400 dia- 
meters was a chef deuvre of the opticians of that day ; and, at 
the same time, by no means trustworthy. But a magnifying 
power of 400 diameters, even when definition reaches the ex- 
quisite perfection of our modern achromatic lenses, hardly suffices 
for the mere discernment of the smallest forms of life. A speck, 
only one twenth-fifth of an inch in diameter, has, at 10in. from the 
eye, the same apparant size as an object one ten-thousandth of an 
inch in diameter when magnified 400 times ; but forms of living 
matter abound, the diameter of which is not more than one forty- 
thousandth of an inch. A filtered infusion of hay allowed to 
stand for two days will swarm with living things, among which 
any which reaches the diameter of a human red blood-corpuscle, 
or about one thirty-two hundredth of an inch, is a giant. It is 
only by bearing these facts in mind that we can deal fairly with 
the remarkable statements and speculations put forward by Buffon 
and Needham in the middle of the eighteenth century. 

When a portion of any animal or vegetable body is infused in 
water it gradually softens and disintegrates ; and, as it does so, 
the water is found to swarm with minute active creatures, the so- 
called Infusorial Animalcules, none of which can be seen except 
by the aid of the microscope ; while a large proportion belong to 
the category of smallest things of which I have spoken, and which 
must have all looked like mere dots and lines under the ordinary 
microscopes of the eighteenth century, 

Led by various theoretical considerations which I cannot now 
discuss, but which looked promising enough in the lights of that 
day, Buffon and Needham doubted the applicability of Redi’s hy- 
pothesis to the infusorial animalcules, and Needham very pro- 
perly endeavoured to put the question to an experimental test. 
He said to himself, if these infusorial animalcules come from gerins, 
their germs must either exist in the substance infused, or in the 
water with which the infusion is made, or in the superjacent air. 
Now the vitality of all germs is destroyed by heat. Therefore, if 
I boil the infusion, cork it up carefully, cementing the cork over 
with mastic, and then heat the whole vessel by heaping hot ashes 
over it, I must needs kill whatever germs are present. Conse- 
quently, if Redi’s hypothesis hold good, when the infusion is taken 
away and allowed to cool, no animalcules ought to be developed 
in it ; whereas, if the animalcules are not dependent on pre-exist- 
ing germs, but are generated from the infused substance, they 
ought, by and by, to make their rn, Needham found 
that, under the circumstances in which he made his experiments, 
animalcules ‘always did arise in the infusions when a sufficient 
time had elapsed to allow for their development. 

In much of his work Needham was associated with Buffon, and 
the results of their experiments fitted in admirably with the great 
French naturalist’s hypothesisof ‘‘organic molecules,” according to 
which life is the indefeasible property of certain indestructible 
molecules of matter, which exist in all living thi and inherent 


activities by which they are distinguished from not living matter. 
Each individual living organism is formed by their temporary 
combination, They stand to it in the relation of the particles of 
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water to a cascade or a whirlpool ; or to a mould into which the 
water is poured. The form of the organism is thus determined by 
the reaction between external conditions and the inherent ac- 
tivities of the organic molecules of which it is composed ; and, as 
the stoppage of a whirlpool destroys nothing but a form, and 
leaves the molecules of the water, with all their inherent activi- 
ties intact, so what we call the death and putrefaction of an animal, 
or of a plant, is merely the breaking up of the form, or manner of 
association, of its constituent organic molecules, which are then 
set free as infusorial animalcules, 

It will be perceived that this doctrine is by no means identical 
with Abiogenesis, with which it is often confounded. On this 
hypothesis, a piece of beef, or a handful of hay, is dead only in a 
limited sense. The beef is dead ox, and the hay is dead grass ; 
but the “‘ organic molecules” of the beef or the hay are not dead, 
but are ready to manifest their vitality as soon as the bovine or 
herbaceous shrouds in which they are imprisoned are rent by the 
macerating action of water. The hypothesis, therefore, must be 
classified under Xenogenesis rather than under Abiogenesis. 
Such as it was, I think it will appear, to those who will be just 
enough to remember that it was propounded before the birth of 
modern chemistry and of the modern optical arts, to be a most 
ingenious and suggestive speculation. 

But the great tragedy of science—the slaying of a beautiful hy- 
pothesis by an ugly fact—which is so constantly being enacted 
under the eyes of philosophers, was played, almost immediately, 
for the benefit of Buffon and Needham. 

Once more an Italian, the Abbé Spallanzani, a worthy successor 
and representative of Redi in his acuteness, his ingenuity, and his 
learning, subjected the experiments and the conclusions of Need- 
ham to a searching criticism. It might be true that Needham’s 
experiment yielded results suchas he had described, but did they bear 
outhisarguments? Was it not possible, in the first place, thathe had 
not completely excluded the air by his corks and mastic? And 
was it not possible, in the second place, that hehad not sufficiently 
heated his infusions and the superjacent air? ani joined 
issue with the English naturalist on both these pleas; and he showed 
that if, in the first place, the glass vessels in which the infusions 
were contained were hermetically sealed by fusing their necks ; 
and if, in the second — they were = to the temperature 
of boiling water for three-quarters of an hour, no animalcules ever 
made their appearance within them. It must be admitted that 
the experiments and arguments of Spallanzani furnish a complete 
and a crushing reply to those of Needham. But we all too often 
forget that it is one thing to refute a proposition, and another to 
prove the truth of a doctrine which implicitly, or explicitly, con- 
tradicts that proposition ; and the advance of science soon showed 
that though Needham might be quite wrong, it did not follow that 
Spallanzani was quite right. 

Modern chemistry, the birth of the latter half of the eighteenth 
century, grew apace, and soon found herself face to face with the 
great problems which biology had vainly tried to attack without 
her help. The discovery of oxygen led to the laying of the foun- 
dations of a seientifie theory of respiration, and to an examination 
of the marvellous interactions of organic substances with oxygen. 
The presence of free oxygen appeared to be one of the conditions 
of the existence of life, and of those singular changes in organic 
matters which are known as fermentation and putrefaction. The 
question of the generation of the infusory animalcules thus passed 
into a new phase. For what might not have happened to the or- 
ganic matter of the infusions, or to the oxygen of the air, in Spal- 
lanzani’s experiments? What security was there that the deve- 
lopment of life which,ought to have taken place had not been 
checked or preventetl by these changes? 

The battle had to be fought again. It was needful to repeat the 
experiments under conditions which would make sure that neither 
the oxygen of the air nor the composition of the organic matter 
was altered in such a manner as to interfere with the existence of 
life. 

Schulze and Schwann took up the question from this point of 
view in 1836 and 1837. The ea of air through red-hot glass 

phuric acid, does not alter the propor- 
tion of its oxygen, while it must needs arrest or destroy any organic 
matter which may be contained in the air. These experimenters, 
therefore, contrived arrangements by which the only air which 
should come into contact with a boiled infusion should be such as 
had either passed through red-hot tubes or through strong 
sulphuric acid. The results which they obtained was that an in- 
fusion so treated developed no living things, while if the same 
infusion was afterwards exposed to the air such things appeared 
rapidly and abundantly. The accuracy of these experiments has 
been alternately denied and affirmed. Supposing them to be ac- 
cepted, however, all that they really proved was that the treatment 
to which the air was subjected destroyed something that was essen- 
tial to the development of life in the infusion. This ‘‘something” 
might be gaseous, fluid, or solid; that it consisted of germs 
remained only an hypothesis of greater or less probability. 

Contemporaneously with these investigations a remarkable dis- 
covery was made by Cagniard dela Tour. He found that common 
yeast is composed of a vast accumulation of minute plants. The 
fermentation of must, or of wort, in the fabrication of wine or of 
beer, is always accompanied by the rapid growth and multiplica- 
tion of these Torule. Thus fermentation, in so far as it was 
accompanied by the development of microscopical organisms in 
enormous numbers, became assimilated to the decomposition of an 
infusion of ordinary animal or vegetable matter; and it was an 
obvious suggestion that the organisms were in some way or other 
the causes both of fermentation and of putrefaction. The 
chemists, with Berzelius and Liebig at their head, at first laughed 
this idea to scorn; but in 1843, a man then very young, who has 
since performed the unexampled feat of attaining to high emi 
alike in mathematics, physics, and physiolegy—I speak of the illus- 
trious Helmholtz—reduced the matter to the test of experiment by 
a method alike elegant and conclusive. Helmholtz separated a 
putrefying or a fermenting liquid from one which was simply 
putrescible or fermentable by a membrane which allowed the 
fluids to pass through and become intermixed, but stopped the 
passage of solids. The result was that while the putrescible 
or the fermentable liquids became impregnated with the 
results of the putrescence or fermentation, which was goin, 
on on the other side of the membrane, they neither putrefie 
(in the ordin way) nor fermented; nor were any of the 
organisms which abounded in the fermenting or putrefying 
liquid generated in them. Therefore, the cause of a develop- 
ment of these organisms must lie in something which cannot 
Re through membrane ; and as Helmholtz’s investigations were 
ong antecedent to Graham’s researches upon colloids, his 
natural conclusion was that the agent thus intercepted must be a 
solid material. In point of fact, Helmholtz’s experiments nar- 
rowed the issue to this: that which excites fermentation and 
putrefaction, and at the same time gives rise to living forms in a 
fermentable or putrescible fluid, is not a gas and is not a 
diffusible fluid; therefore it is either a colloid, or it is matter 
divided into very minute solid particles. 

The researches of Schroeder, and Dusch in 1854, and of 
Schroeder alone, in 1859, cleared up this point by experiments 
which are simply refinements upon those of Redi. A lump of 
cotton-wool is, p gy , & pile of many thicknesses of 
a very fine gauze, the fineness of the meshes of which depends 
upon the closeness of the compression of the wool. Now, 
Schroeder and Dusch found that, in the case of all the putrefiable 
materials which they used (except milk and yolk of egg), an infu- 
sion boiled, and then allowed to come into contact with no air but 
such as had been filtered through cotton-wool, neither putrefied 
nor fermented, nor develo living forms. It is hard to imagine 
what the fine sieve formed by the cotton-wool would have stop 
— minute solid particles. Still the evidence was incomplete 
until it had been — shown, first, that ordinary air does 
contain such particles ; now f secondly, that filtration through 
cotton-wool arrests these particles and allows only physically pure 
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air to pass. This demonstration has been furnished within the 
last year by the remarkable eyes of Professor Tyndall. It 
has been a common objection of Abiogenesists that, if the doctrine 
of biogeny is true, the air must be thick with germs; and they 
regard this as the height of absurdity. But nature occasionally 
is exceedingly unreasonable, and Professor Tyndall has proved that 
this particular absurdity may nevertheless be a reality. He hasde 
ee Ad 0! - aed is SS begged hee a sort of stirabout 
of excessively minute so — ;_that these particles are al- 
most wholly destructible by heat ; and that they are strained off, 
and the air rendered optically pure, by being passed through 
as yp 

ut it remains yet in the order of logic, though not of histo 
to show that among these solid destructible particles thers 
really do exist germs capable of giving rise to the development of 
‘living forms in suitable menstrua. This piece of work was done 
by M. Pasteur in those beautiful researches which will ever 
render his name famous ; and which, in spite of all attacks upon 
them, es to me now, as they did seven years ago,* to be 
models of accurate experimentation and logical reasoning. He 
strained air through cotton-wool, ‘and found, as Schroeder and 
Dusch had done, that it contained nothing competent to give rise 
to the development of life in fluids highly fitted for that purpose. 
But the important further links in the chain of evidence added 
by Pasteur are three. In the first place, he subjected to micro- 
—— examination the cotton-wool which had served as strainer, 
and found that sundry bodies, clearly recognisable as germs 
were among the solid particles strained off. Secondly, he prove 
that these germs were competent to give rise to living forms by 
yo ted sowing them in a solution fitted for their development. 
And, thirdly, he showed that the incapacity of air strained 
through cotton-wool to give rise to life, was not due to 
any oceult change effected in constituents of the air by the 
wool, by proving that the cotton-wool might be dispensed with 
altogether, and perfectly free access left between the exterior air 
and that in the experimental flask. If the neck of the flask is 
drawn out into a tube and bent downwards, and if, after the 
contained fluid has been ee the tube is heated suffi- 
ciently to destroy any germs which may be present in the air 
which enters as the fluid cools, the apparatus may be left to 
itself for any time, and no life will appear in the fluid, The reason 
is oy Although there is free communication between the atmo- 
sphere laden with germs and the germless air in the flask, con- 
tact between the two takes Led only in the tube; and as the 
germs cannot fall upwards, and there are no currents, they never 
reach the interior of the flask. But if the tube be broken short off 
where it proceeds from the flask, and free access be thus given to 
germs falling vertically out of the air, the fluid which has remained 
clear and desert for months becomes in a few days turbid and 
full of life. 
_ These experiments have been repeated over and over again by 
independent observers with entire success ; and there is one ve 
simple mode of seeing the facts for oneself, which I may as we 
describe. 

- Prepare a solution (much used by M. Pasteur, and often called 
“Pasteur’s solution”) composed of water with tartrate of 
ammonia, sugar, and yeast ash dissolved therein.+ Divide it 
into three portions in as many flasks ; boil all three for a quarter 
of an hour; and, while the steam is passing out, stop the 
neck of one with a large plug of cotton-wool, so that this also ma‘ 
be thoroughly steamed. Now set the flasks aside to cool, an 
when their contents are cold add to one of the open ones a drop 
of filtered infusion of hay which has ‘stood for twenty-four hours, 
and is consequently full ef the active and excessively minute 
organisms known as Bacteria. In acouple of days of ordinary 
warm weather the contents of this flask will be milky, from the 
enormous multiplication of Bacteria. ‘ The other flask, open and 
exposed to the air, will, sooner or later, become milky with 
Bacteria, and patches of mould may appear in it; while the 
liquid in the flask, the neck of which is plugged with cotton- 
wool, will remain clear for an indefinite time. I have sought in 
vain for any explanation of these facts, except the obvious one, 
that the air contains germs competent to give rise to Bacteri 
such as those with which the first solution has been knowingly an 
purposely inoculated, and to the mould fungi. AndI have not 
yet been able to meet with any advocate of <Abiogencsis who 
seriously maintains that the atoms of sugar, tartrate of ammonia, 
yeast-ash, and water, under no influence but that of free access of 
air and the ordinary temperature, rearrange themselves and give 
rise to the protoplasm of Bacterium. But the alternative is to 
admit that these Bacteria arise from germs in the air ; and if they 
are thus propagated the burden of proof that other like forms 
are generated in a different manner must rest with the assertor 
of that proposition. 

To sum up the effect of this long chain of evidence :— 

It is demonstrable that a fluid eminently fit for the develop- 
ment of the lowest forms of life, but which contains neither germs 
nor any protein compound, gives rise to living things in great 
abundance if it is exposed to ordinary air ; while no such develop- 
ment takes place if the air with which it is in contact is 
mechanically freed from the solid particles which ordinarily float 
in it and which may be made visible by appropriate means. 

It is demonstrable that the great majority of these particles are 
destructible by heat, and that some of them are germs or living 
particles, capable of giving rise to the same forms of life as those 
which appear when the fluid is exposed to unpurified air. 

It is demonstrable that inoculation of the experimental fluid 
with a drop of liquid known to contain living particles, gives rise 
to the same phenomena as exposure to unpurified air. 

And it is further certain that these living particles are so 
minute that the assumption of their suspension in ordinary air 
presents not the slightest difficulty. On the contrary, considering 
their lightness and the wide diffusion of the organisms which pro- 
duce them, it is impossible to conceive that they should not be 

pended in the at here in myri: 

Thus, the evidence, direct and indirect, in favour of Biogenesis 
for all known forms of life must, I think, be admitted to be of 
great weight. 

On the other side, the sole assertions worthy of attention are 
that hermetically sealed fluids which have been exposed to great 
and long-continued heat have sometimes exhibited living forms 
of low organisation when they have been opened. 

The first reply that suggests itself is the probability that there 
must be some error about these experiments, because they are 
performed on an enormous scale every day, with quite contrary 
results. Meat, fruits, vegetables, the very materials of the most 
fermentable and putrescible infusions, are preserved|to the extent 
I suppose I may say, of thousands of tons every year, by a method 
which is a mere application of S nzani’s experiment. The 
matters to be preserved are well boiled in a tin case provided with 
a small hole, and this hole is soldered up when all the air in the 
case has been replaced by steam. By this method they may be 
kept for years without putrefying, fermenting, or getting mouldy, 
Now this is not use oxygen is excluded, inasmuch as it isnow 
proved that free oxygen is not necessary for either fermentation 
or putrefaction. It is not because the tins are exhausted of air, 
for Vibriones and Bacteria live, as Pasteur has shown, without air 
or tree oxygen. It is not because the boiled meats or vegetables 
are not putrescible or fermentable, as those who have had the 
misfortune to be in a ship supplied with unskilfully closed tins 
well know. What is it, therefore, but the exclusion of germs? I 
think that Abiogenesists are bound to answer this question before 
they ask us to consider new experiments of precisely the same 


order, 
(Continued on page 197.) 
* “Lectures to Working Men on the Causes of the Phenomena ef 


Organic Nature,” 1863. 
t Infusion of hay, treated in the same way, yields similar results ; but 











as it contains organic matter, the argument which follows cannot be 
based upon it, 
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THE BRITANNIA WORKS, BEDFORD. 


Tue important works, of which we this week give an 
illustration, are amongst the most renowned of our agricul- 
tural implement manufactories. Their origin may be said 
to have commenced about the year 1837, when Mr. 
Howard, sen., who is still a vigorous, hale, old man of four 
score, determined to commence the manufacture of ploughs 
for the farmers of his own district, Bedford being at that 
time without railway communication, Mr. Howard’s 
notions were almost of necessity bounded by his own small 
county. Some two or three years after, viz., in 1840, the 
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| Royal Agricultural Society, which had just started into | honours. Whilst we write we are reminded that some 
existence, made an offer of prizes for the best ploughs. | seven-and-twenty years after, we heard this same successful 
Mr. James Howard, who was then a youth of some nine- competitor in ploughing stand up as a member of the 
teen summers, encouraged by success at his own local | House of Commons, to reply to two such notable debaters 
agricultural shows, desired to go down to Liverpool and | as Lord Stanley and Sir Roundell Palmer, and, amidst the 
enter the lists. Much against the wishes of his father he | applause of the House, refute the arguments they had ad- 
set off with a plough entirely of iron—a novelty in those | vanced in favour of the abolition of patents. 

days. The trial took place on part of the Liverpool race-| With such a brilliant start as at these first trials of the 
course. Holding his own plough, and with a strange pair | Royal Agricultural Society, and backed by the application 
of horses, he succeeded in ing off one of the first prizes, | of an untiring evergy, it is not surprising that the business 
Following up this success, the following year he repairedagain | grew apace, demanding extension after extension of pre- 
to the Royal Agricultural meeting held at Bristol, where | mises, until in 1856 the concern was carried on in some six 
he distanced all competitors, and carried off the highest | or eight parts of the town of Bedford, In that year the 
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Caldwell Priory estate was purchased, and the main block 
of the present works erected. 

Mr. Frederick Howard, the youngest brother, joined his 
elder brother in 1850, when Mr. Howard, sen., retired, and 
the style of the firm was altered to James and Frederick 
Howard. The younger brother, as a financier and orga- 
niser, has few equals. A walk through the range of offices 
and a glance at the arrangements—the order, and the 
boos, and papers—are quite sufficient for even the casual 
observer. 

Without going further into particulars of the rise and 
progress of this extensive business, we may remark that 
from its commencement it has been one of continued suc- 
success, On entering upon the manufacture of steam- 
ploughing machinery, Messrs. Howard, with a view to 
carry on their experiments, and show their apparatus in 
operation, purchased a farm of some hundreds of acres in 
extent of Lord Ashburnham. On this—which is con- 
sidered a model farm, and visited by hundreds of foreign 
agriculturists—the various agricultural machines are ex- 
perimented with and kept at work. 

We shall now proceed to describe these works as they 
are at this moment. It will be seen from the foregoing 
sketch of their history from what small begiunings talent 
and energy can build up a great establishmeut. 

The Britannia Works are situated on the banks of 
the Ouse, which is crossed close to them by the Midland 
Railway, from which a private siding runs into the deli- 
very shed. Our engraving bas been copied from a photo- 
graph taken specially for our use. The railway bridge, a 
low plain structure, is shown in the foreground. ‘The 
works are disposed in the form of a parallelogram, They 
are bounded on the eat by the railway, on the north 
by the Ouse, on the south by the high road from Bedford to 
Woburn, and on the west by fields belonging to the ancient 
Caldwell Priory estate, now the property of Messts. 
Howard. Entering from the road through a baudsome 
gateway we find ourselves in a large quadrangle or yard, to 
the west of which lie the proprietors’ private offices, the 
clerks’ offices, drawing office, and sture rooms. We have 
never been in a pile of buildings better designed for 
their intended purpose than these. Facing them at tle 
eastern extremity is a loug shed, into one end of which 
ruus the siding from the railway. This shed contains the 
delivery clerk’s office, a railway goods platform, cranes, 
weighing wachines, &c., the evtire work of loading being 
performed under cover. Immediately adjoining is the 
painting shel. The whole area roofed in here mea- 
sures 194ft. by 64ft. At right avgles to both the 
buildings named, aud facing the entrance gates, runs a third 
structure, the river front of which is seen iu our engraving 
furthest from the reader. Very recently this consituted 
the foundry; itis vow converted into an erecting shop, and 
boilermaking department; it measures 243ft. by 110ft. All 
the buildingsareof modern design; theyare built of red brick 
relieved wi h white. The centre of the quadrangle is used asa 
species of show and store ground, where hundreds of horse 
rakes, ploughs, and other field implements, are kept. So 
much for the original block finished in 1857. We 
have riow to turn to the additions which have recently 
been made to these, rendering the Britannia Works 
one of the largest and most complete of agricultural engi- 
neering establishments. 

Our reade:s are uo doubt aware that Messrs. Howard are 
the inveuturs and patentees of a tubulous boiler, already 
described in our pages. This boiler is growing in popu- 
larity, avd to meet the demand for it it was found necessary 
to extend the premises and provide suitable workshops for 
its manufacture. But Messrs. Howard also carry on an 
enormous trade in ploughs, horse rakes, haymakers, reaping 
and mowing machines, requiring an almost infinite number 
of small castings in their manufacture. The old foundry, 
as we may call it now, was considered by ironfounders 
geuerally as very complete, but Messrs. Howard felt that 
it was not nearly perfect, and it was, therefore, decided 
that, as exteusious were needed to meet the demands 
of trade, it was best to build a new foundry, and to 
convert the old one iuto an erecting shop for boilers and 
machines, Itis with the new foundry we have principally to 
do. ‘his is the building shown nearest to the foreground 
in our engraving. 

The older portions of the premises were designed by Mr. 
Palgrave, of London, The new foundry bas been built iu 
uniformity by Mr. Usher, a Bedford architect; the general 
arrangement was planned by Mr. J. Howard. The 
foundry is 258ft. loug by 235ft. wide. The roof is of 
wood and iron, the principals having timber rafters 
trussel with iron, The whole is covered with white 
pautiles, machine-made, and glass skylight tile. <A 
portion of the buildiug next the river wharf is divided 
from the foundry proper by a wall, as shown in the plan 
and cross section on page 187, The space thus set apart is 
occupied by the sand store—into which the sand is shot 
from the railway trucks through openings, the shutters of 
which flap down on the truck side—the two core drying 
stoves, the cupola room, the engine room, the template 
store, a pattern room, and a boiler house. Over these run 
stores and the patteru makers’ shop. 

The arrangements for melting the iron first claim our 
attention, There are at present three cupolas up, and 
a fourth is in course of erection, When it is put up two 
cupolas will stond at each side of the entrance gate, as shown 
in the plan, The upper flour is intercep'ed to give room for 
the cupolas, the space being crossed by a light iron staging, 
used to supply cokeand iron. These are raised tothelevel of 
the chargiug floor by two small water hoistsprecisely similar 
in prin iple to those used in connection with blast furnaces. 
Each consists of four columns actiug as guides, between 
which rise and fall two barrow stages, beneath each of 
which is a tank filled when necessary from a cistern or 
tank overh al, The descent of a stage follows on the fill- 
ing of its tank with water, aud in des rage it draws up 
its tell »w by a chain passing over a pulley, the rapidity of 
deweut being controlled by a simple brake. ‘The water is 
discharged at the bottom, and drains away, to be again 
pumped up. Nothing can be more convenient; but we are 
not aware of any other instance in which water hoists have 
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been applied to foundry cupolas. The distance from the 
ground to the charging hole isabout 15ft. The cupolas are 
coustructed on [reland’s well-known system. Woodward’s 
steam jetfurnaces were tried but abandoved. Two of the 
furnaces will melt between them from 25 tons to 30 tons 
per day. In the old foundry the cupolas were much lower, 
the height to the charging hole being only 10ft. The in- 
crease iu height has efiected a most important saving. The 
metal melted for general casting consists for the most part 
of about two-thirds pig (four sorts) aud one-third scrap. 
For ploughshares which are chilled the iron used is very 
various, and is of the highest quality; none other will take 
the requisite chill and yet be sufficiently strong. The 
entire cupola work is done by piecework, one man _— 
the breaking, melting, and serving out at a fixe 
price per tov. The cupolas are supplied by an American 
fan, “ The Aland injector pressure blower.” This fan 
is fixed overhead near the pattern shop. It runs 
at 3500 revolutions per minute, aud is almost noiseless, 
The bearings of the shaft are of great length, and cast iron. 
At the time of our visit they were running quite cool, and 
we are informed that the fan is in every respect thoroughly 
satisfactory, though little knuwn in this country. The iron 
is served out in large ladles carried on trucks, running on 
rails laid to a 2ft. gauge, traversing the entire foundry in 
every required direction, the crossings being fitted with 
little turutables, The rule is ne moulder is to move from 
his place for metal. The rails are laid on cast iron 
sleepers. The fan, hoist pumps, &c., are driven by a 
very pretty double-cylinder horizontal eugine, running 
at a high speed, and supplied with steam by one of Messrs. 
Howard's patent water-tube boilers. 

To speak of the foundry itself as fully it deserves would 
occupy much more space than we can spare. It must suf- 
fice to say that in no other establishmeut in the kingdom 
has the work of machiue moulding been brought to such 
perfection. Mr. James Howard has laboured for years at 
this department of mechanical science, and the results he 
has obtained are in every way remarkable. The variety of 
castings made is almost endless, but the same general prin- 
ciple pervades all the moulding machines; whether it is a 
cog wheel, a reaping machiue frame, or the boss and wheel 
for a hay rake, the system is thesame. The.pattern stands 
up over a flat cast iron table, a flask is put on the table, 
partiny sand sprinkled on the pattern, aud the flask rammed 
up with moulding sand ; a handle is then turved uuder the 
table, audapeculiar screw arrangemeut, vot easily described 
without drawings, is put in action, by which the pattern is 
drawn down from the flask, which is then ready to take its 
place, above or below asimilar flask in which the other half of 
the article to be cast has been similarly woulded, the cores, if 
any, being first put in, These cores are all made by special 
hands; no moulder ever makes acore. The stoves are very 
complete—one being heated by the waste gases from the 
boiler on their way to the chimuey, the other by a coke 
fire in the floor. ‘The speed aud facility with which the 
woul-iers do their work is simply astounding to those who 
are ouly accustomed to the old hand system. i would not be 
easy to get amore troublesome thiugto mould than the body 
frame of ove of Messrs. Howards’ reaping machines. It is, 
so to speak, all shapes. It is difficult to see how a plane can 
be driven through it, on which two flasks on'y, holding the 
whole mould, will part. As a matter of fact, however, such 
moulds are made in two flasks only. To mould one of these 
by hand would certainly take a skilled pattern maker 
two hours, ‘Iwo well-grown, unskilled Jads did the same 
work, in our presence, by the aid of the machine,iu a little 
under six miuutes, and the truth thus embodied and illus- 
trated holds good of every other cas'iug made. Oue portion 
of the foundry is devoted exclusively to the production of 
plouzhshares, which are turned out in fabulous quantities 
by unskilled hands. The under sides of the shares are 
beautifully chilled, the chill being kept cool by water jets 
from below playing on the irou chill, a plan patented by 
Mr. J. Howaid many years befvre chilled shot were 
heard of. 

We feel, then, we have failed to do morethan give a very 
general idea indeed of the new foundry at the Britannia 
Works ; but it is, after all, simply impossible to bring these 
things, and things like these, home to a reader’s mind. They 
must be seen to be realised. 

Turning now to what we may term the erecting shop—the 
old foundry, we find sothing specially worthy of note in the 
tools. They arc substantial, ficient, abundant, but not pos- 
S-ssingany special vovelty. Thereare in this building,however, 
two wire rope spiunivg machines. Messrs, Howard are large 
makers of steam ploughing apparatus, and they have found 
by experience that to get a thoroughly good rope they must 
buy the wire and spin it themselves. ‘The machives are of 
the most approved and well-known type, and made on the 
premises. ‘The forging shop adjoining the erecting shops 
is one of the most complete of its kind in the kingdom. It 
contains sixty-seven hearths, the blast fur which is supplied 
by a fav driven, as is all the machinery ia the fitting shop by 
a high and low-pressure compound beam engine of 40-horse 
power, fixed in a neat glass house neafly in the centre of 
the length of the building. The forge contains a small 
steam hammer, and a dead-blow hammer, a_ very 
neat and efficient tool, two forms of which we illustrate and 
describe in another page, the first being that used- by 
Messrs. Howard. 

Near the railway end of this building is the boiler erect- 


ing and testing shop. The arrangement for testing the 


tubes is very complete. They are put into a simple 
frame in sectious of say six, the requisite pipe attachments 
are made, and a water pressure of about 500]b. to the 
square inch put on. We shall not stop to speak of the 
more recent modifications of the Howard boiler now. Cer- 
tain experiments are being carried out with, we understand, 
admirable results as regards evaporative power, on the 
completion of which we shall return to the subject. It is, 
however, quite evident that this invention is commandivg 
a large trade, one firm alone, Messrs. Crossley, Halifax, 
having putchased about thirty of these boilers of 50-horse 
power each. 

Nothivg is more worthy of notice by the visitor than the 
arrangements for delivering goods. The order book is 





something worth going to Bedford to see. There is scarcely 
a portion of the habitable globe to which work from Bed- 
ford does not seem to find its way. The average output, 
to use a mining phrase, is thirty railway truck loads per day. 
Haymakers ploughs and such lke take up much room, 
and weivh little. The loads per wagon average, as nearly 
as possible,one tou each—thirty tous of agricultural im- 
plements and parts of implements per day. Pretty 
well, dear reader, is it not? We need hardly add 
that the income of coal and iron is still more, 
something like forty tons per day. When we come 
to cunsider that a large proportion of this weight of iron 
govs to the production of castings such as plougbshares, 
none of which weigh more than a few pounds each, the 
true value aud importance of the system of founding 
which is adopted by Messrs. Howard, thauks o which skilled 
labour is hardly neces:ary, will be fully understood. 





SoutH Kensington Muszum.—Visitors during the week ending 
Sept. 10th, 1870. On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m. : Museum, 12,870; Meyrick and other galleries, 
2662. On Weilnesday, Thursday, and Friday (admission 6d.), 
from 10 a.m. till 6 p.m., Museum, 1779; Meyrick and ovher 
galleries, 200. Total, 17,511. Average of corresponding week in 
semse poath, 12,508. Total from the opening of the Museum, 

771,696. 


ABANDONMEST OF THE A. B. O. Process ar LeamineTon.—The 
local board of health for Leamington, having to solve the great 
sewage problem, decided upon a great scheme of irrigation. A 
parcel cf land on the estate of the Earl of Warwick having been 
procured for the purpose, Messrs. Claridge, North, and Co., of 
the Phoenix Foundry and Engineering Works, near Wolverhamp- 
ton, obtuined the contract for the necessary cast iron piping ; 
but as they subsequently found that they had tendered upon a 
wrong calculatiou, they requested an advance upon the original 
quo ations, which was refused, and the contract has now been 
thes to John and Samuel Roberts, ironfounders, of West 
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Tue Iron Trabe oF France.—The accounts from Champagne 
are better than could be expected, considering the gravity of the 
events which are taking place in the department of the Haut- 
Marne. Some works are closed, it is true, but most of them con- 
tinue in operation in spite of the occupation of the country by the 
enemy; all that is produced, however, remains in stock, except the 
sinall quantity wanted in the immediate neighbourhood, for there 
are scarcely any means of transport, the railways being cut at 
certain points, and the navigation of the canals being irregular in 
the extreme. Coal has not yet run out for the furnaces, and 
forges had taken the precau'ion to lay in large stocks. But the 
provision caunot be inexhaustible, so that unless supplies arrive 
work must necessurily come to a stacdstill before long. Com- 
mercial orders there are none, and quotations are nomina!. In 
the Moselle the situation is much the same, and prices stand with- 
out alteration. There is vot much doing in Paris, and the 
piice of merchant iron has fallen fifty centimes; flooring 
iron is now quoted at 21f. for small quantities, main pieces 
are worth 27f. to 28f. On account of the want of work- 
men the orders are merely for the completion of works in 
hand ; nothing new, of course, is undertaken at such a moment 
as this, The difficulties which exist elsewhere cause great activity 
in the basin of the Loire; all the works at Firminy, St. Etienne, 
St. Chamond, lly, and Rive de Gier, are putting on all the 
steam available. The guards are doubled where any workmen are 
engaged. The house of Pétin-Gatidet is still hard at work for the 
Government, producing all the cannon, rifles, armour plates, and 
balls that it can possibly turn out. MM. Manel Fréres, of the 
Rive de Gier, are making thick plate shields for the mitrailleuse, 
and have just sent off forty of these shields) MM. Jacob 
Heltzer and Co., of Mineux and Pont Salomey, are turning out 
smull arms and bayonets as fast as possible. 


ConsUMPTION OF COAL ON Boa RD HER MaJeEsty's Suips.—The 
Admiralty have issued a cir:alar (No. 62 N. 8 ) consolidating all 
general orders given on the above subject. The mixture of Welsh 
(or non-bituminous) with North-Country (or bituminous) coal is to 
be vigilantly enforced in all her Majesty’s ships, the necessary 
alteratiuns having been made in the furnaces for burni»g mixed 
coal, These coa's are to be supplied to her Majesty’s ships in the 
following proportions :—‘* For royal yachts a special supply of 
Nixon’s uavigation steam coal will be obtained ; for trials at the 
mea-ured mile, and at the six-hours’ trial at sea, gvod hand-picked 
Welsh coal of any of the following descriptions, viz.:—Ynys-faio 
Merthyr, Davis’ Merthyr, Ferndale, Powell’s Duffryn, Sqwborwen 
Merthyr, Fothergill’s Aberdare, or Nixon’s navigation 
should be used. The officers conducting the trials are always to 
report on the trial forms, No, 353. in the place provided for the 
same on the first page, the description of the coal used, and in the 
third page in the remarks its qualities as regards—(1) the genera- 
tion of steam ; (2) the emission of smoke ; (3) the consumption of 
fuel; (4) the percentage of ash and clinker. Ships and vessels 
in the Channel squadron, and on the home station (and in the 
Mediterranean if their furnaces Lave been altered), are to burn 
one-half Welsh or nou-bituminous ard one-half North-Country or 
bituminous coal ; if the turnaces of any ships in the Mediterranean 
have not been altered, they are to burn two-thirds Welsh and 
one third North-Country. All other ships and vessels are to burn 
two-thirds Welsh or non-bituminous and one-third North-Country 
or bituminous.” With respect to economy in the use of coal, the 
following are the directions given :—‘‘As a general rule, all ordi- 
nary passages and all cruising under steam, except forspecial steam 
tactics, are to be performed at rates of speed between four and five 
knots. No ship, unless ordered to be at a given port by a given 
date, or unless her safety would be endangered by observing this 
rule, is ever to steam when she has a fair wind capable of sendin: 
her between four and five knots, or when she has a foul wind suf- 
ficiently strong to prevent her carrying royals, unless when going 
in or outof harbour. The maximum supply of coal is to be limited, 
and the best speed obtainable at that initation is to be strict] 
enforced on ordinary occasions, as fullows :—For ships whic 
have engines of from 1200 to 1350-horse power, the maximum con- 
sumption is to be limited to 25 cwt. 9-4 hour. For ships which 
have engines of 1000-horse power, but less than 1200, the maximum 


consumption is to be limited to 20 ewt. per hour. Fcr 
ships of 800 and less than 1000-horse power, the consump- 
tion is to be limited to 22 cwt. per hour. For ships of 


500 and less than 800-horse-power, the maximum consumption is 
to be limited to 18 cwt, per hour, The consumption of smaller 
ships is to be limited in the same proportion. If a speed of 
between four and five knots can be obtained by 4 smaller consump- 
tion of fucl than the maximum allowance, it will be the duty of 
the Commander-in-chief to enforce the smaller consumption on all 
ordinary occasious of steaming. When ships have a fair wind, and 
are using steam, the consumption of coal ought to be reduced; 
whenever it is allowed, as it often is, to increase, the coal is being 
wastefully burnt. These instructions are not intended to limit 
the discretion necessarily given to officers in cases of emergency, 
but they are to be strictly complied with on all ordinary occasious, 
These limits of speed and consumption of fuel are not applicable 
to her Majesty’s troop-ships while employed on the Indian over- 
land troop service, or in emergency, but on all ordinary occasions 
while troops are on board the speed under steam only is nut to be 
greater than nine knots an hour. At all other times the strictest 
economy, compatible with the nature of the service, is to be observed 
in the consumption of coal.” 
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RAILWAY MATTERS. 


Tue Grand Trunk Railway Company are building large brick 
machine shops in Toronto. 

THE central and the Western Pacific lines have been consolidated 
under the name of the Central Pacific. 

THE Honduras Railway is still progressing favourably, and it is 
believed that the section of road between Cortez and Santiago will 
be finished before the end of the year. 

THE greatest elevation on the Pacific Railroad is 8252ft. above 
the level of the sea, but it has no inclines over 8ft. to the mile, 
The Baltimore and Ohio road has inclines of 116ft. to the mile, 

Tue United States have commenced a suit against the Pittsburg, 
Fort Wayne, and Chicago Railway for violation of the revenue law, 
involving fines, forfeitures, and other moneys, probably to the 
amount of 80,000 dols. or 100,000 dols, 

THE commission sent by the Government of the Argentine 
Republic to determine the possibility of making a line of railway 
across the Andes, connecting Chili with that country, have madea 
report, in which the feasibility of the project is demonstrated and 
the cost estimated at a much lower figure than was anticipated at 


THE Lehigh Valley Railroad now reaches from Phillipsburg, 
N.J. (opposite Easton), to. Wilkesbarre, Pa. It is one hundred 
miles long, and has branches leading to Audenried, Hazelton, and 
Mount Carmel, as well as a number of short branches, which con- 
nect the main stem with the coal mines of the region through 
which it passes, 

Mr. Aston, Q.C., assessor, and a special jury, have been en- 
gaged in deciding upon the compensation to Mr. Bacon, silk 
mercer, &c., of Bold-street, Liverpool, underneath whose premises 
the tunnel leading to the proposed new station in Ranelagh-street 
is to pass. The claim sent in was £25,437, the sum awarded by 
the jury being £12,996. 

Tue North Eastern Railway directors are about to distribute 
£1000 among the clerks of the northern division as an acknowledg- 
ment of their zeal in contributing to the prosperity of the company. 
The railway is about to be divided into first, second, and third- 
class stations, and a system of promotion will be adopted which 
will act as a stimulus to the clerks to attend well to the interests of 
the company. 

OnE of the correspondents of the T’imes tells of a successful dash 
made by cavalry on arailway train. He says :—‘‘ One feat of the 
Prussian horse was told me to-day, which is worth recording. A 
patrol came to a station on the road to Rheims, and saw a train 
just leaving. There was an engine steaming away, and about to 
start after it. An officer and a couple of troopers dismounted, 
and, quick as thought, dashed at the platform, stopped the driver 
with pistols, "or fingered, mounted on it, and made him drive 
full speed to the train, which they overtook, followed by the 
mounted men, stopped it, and captured a mail full of letters and 
papers with important information. That was quick and smart, 
anyhow.” 

In Belgium there are 1250 miles of railroads, making an average 
of two and a-half miles to every 10,000 of the population, or ten 
miles to every hundred square miles of territory. These railroads 
were constructed at an average cost of £18,300 a mile. They 
were partly constructed by the State and partly by companies, 
who were given the privilege on condition that they should absorb 
their capital by a system called amortisation, and by which a 
portion of their earnings should be used, not as dividends, but to 
repay their capital; and that when this was done the roads 
should be the unencumbered property of the State. 

Durino the past week the North-Eastern Railway Company 
have been sinking a coffer dam on the Malton side of the Derwent, 
for the erection of a new bridge. The excavation was carried for 
about 2ft. 6in below the bed of the river; and in the silt, of 
which some 9ft. or 10ft. were removed, there were found a bone 
skewer, two gold pins, one silver buckle, one socketed iron axe, 
numerous parts of medieval property, and horns of oxen in im- 
mense numbers. The place is in the very heart of the old Roman 
town, but, singularly, no trace of Roman times was found. The 
gold tages were at the very bottom, and are believed to be 

3ritish, 

In the reports of the Board of Trade inspectors, just issued, on 
certain railway accidents during June and July last, Colonel Rich 
presents one upon an accident which occurred to an excursion 
train on the 7th of June, between Houghton and Pleasington 

stations, by which two passengers were killed and twenty-seven 
other passengers injured. The accident was caused by the break- 
ing of the tire of a wheel, which was found to be made of Bessemer 
steel. The inspector admits that this kind of steel is very 
generally used by railway companies, and that the numberof 
breakages is very small ; but he condemns the method of fastening 
tires on to the wheels by means of rivets, a hole of an inch in 
diameter being drilled; and recommends Burke’s method of 
fens tires to iron wheels and Maunsell’s method for wooden 
wheels. 


In 1868 there were fourteen railway lines in Germany, on which 
the receipts exceeded £15,000 per German mile (say about £3243 
per English mile) ; in 1867 there were thirteen, and in 1866 there 
were nine such lines. The highest receipts were in 1868, £31,608 
per German mile, or about £6834 per English mile; in 1867, 
£25,763 per German mile, or about £5570 per English mile ; in 
1866, £21,188, per German mile, or £4581 per English mile. The 
increase of the average receipts per train mile (a German mile 
equal to 4°68 English miles) is very slow, it having been — 
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the highest being 38°39 thalers, — to £5 15s. 2d., and the 
lowest 3°92 thalers, equal to lls. 94. The proportions between 
passengers and goods traffic were— 

1868. 1867. 1866. 1865. 
Per cent. Percent. Percent. Per cent. 

Passenger traffic .. eo. 25°54 .. 26°92 .. S11 .. 2943 

Goods traffic .. .. .. 69°19 .. 67°64 .. 6499 .. 65°31 

Other receipts .. .. .. 529 .. S44 .. 490 .. 4°76 
The above are taken from an official source. 


THE new railways in Peru, projected, and now offered by the 
Government to the lowest bidders, are those from Ilo, a seaport 
south of Arica, to Moquegna, an inland city, about fifty miles 
distant. The valley of Moquegna, of which this city is the capital, 
is the centre of the wine growing interest of Peru, and its products 
received very favourable notice in the Paris Exposition of 1867. 
Grain is alsv grown is large quantities, and through the port of 
Tlo all the commerce with Cuzco and the towns in that Vicinity is 
carried on, The road offers no difficulties of great considetation, 
and its cost is estimated at about four millions of dollars, Another 
and more important line is proposed from the city of Moquegna, 
above referred to, to the frontier of Bolivia, jing through several 
thriving places, and tapping the high road leading directly to La 
Paz and Cochabamba. But the utmost opposition is manifested 
towards this project by the people of Arequipa, who having their 
own line to Puno, also on the Bolivian frontier, view with ani- 
mosity any other that might decrease or divide the expected 
profits. The opposition being very powerful it naturally follows 
that the defence oumelly vigorous, and it is impossible to tell how 
the battle will be decided. e road would be very costly and one 
of the most difficult ever made, since the portion of the country to 
be traversed is of the most d description. Othetmiror roads 

being projected all over the republic, and it is estimated that 





are 
in the course of five years Pera have more than six 
miles of iron line. 


NOTES AND MEMORANDA. 
SAWMILLS were first used in Norway about the year 1530, and 
were not introduced into England until 1663. 
Messrs. ALVAN CLARK AND Sons, of Cambridgeport, Massa- 
chusetts, have contracted to furnish the United States National 


Observatory with a oeues having an object glass 26in. in dia- | 


meter, but the labour involved is so great that it will be four years 
before the instrument can be completed. At present the largest 
known to perform satisfactorily in the United States is the one by 
the same makers, belonging to the Dearborn Observatory at 
Chicago. It is 18fin. in diameter. 


Proressor THOMPSON has lately been performing a very interest- 
ing calculation with a view to determine approximately the size of 
atoms, the calculation being based upon the phenomenon of 
capillary attraction, the work performed in overcoming the con- 
tractile force of soap bubbles, the kinetic theory of gases (first 
suggested by Bernouilli, and since worked out by Herapath, Joule, 
Clausius, and Maxwell), together with the laws of optical dyna- 
mics. As the result of these calculations, he concludes that the 
diameter of gaseous molecules, or atoms of elementary gases, are 
not less than 0 0000000007942 of an inch. How much larger than 
this they may be, he dves not tell us in numbers, but he does say 
that, if a drop of water shouli be magnified to the size of the 
earth, and each molecule magnified in the same proportion, the 
molecules would even then be smaller than ericket balls. 


In 1819, while Faraday was an aasistant in the Royal Institution, 
he made an analysis of wootz which attracted considerable atten- 
tion, as, besides carbon, it was found to contain only silica and 
alumina, from which the conclusion was drawn that the peculiar 
property of the metal was due to the presence of silicium and 
aluminum. The uncertain state of analytical chemistry at the 
time of Faraday, says the Journal of Applied Chemistry, has in- 
duced Rammelsberg to repeat the analysis of wootz, and he has 
communicated the results of his work to the Berlin Chemical 
Society. The following is Rammelsberg’s analysis : Carbon, 0°867 ; 
silicium, 0°136 ; phosphorus, 0°009 ; sulphur, 0:002. It will be 
seen that the metal contains no trace of aluminum, and Raw- 
melsberg doubts the existence of such a thing as aluminum steel. 
It is certain that the usual alloys of aluminum and iron 
are crystalline and brittle, and not at all possessed of the pro- 
perties of steel. 


WITHIN the past few weeks there has been a discovery of bismuth 
in the deepest part of the Crown lode at Botallack. This mineral, 
by its quality of imparting hardness, is useful in the formation of 
several alloys. It is used (or ought to be) in type, pewter, New- 
ton’s metal, solder, and largely for electro-types. The present 
**find” was worth from 12s. to 148. per lb. when smelted, and 
most of it was rici stuff, and is only a little bunch. The late Mr. 
Joseph Carne. in a paper which, up to that date, was exhaustive 
of the productions of St. Just, records that native bismuth had 
been found in two of the tin aud copper lodes of Botallack, up to 


1822, but that the best of the specimens for the mineralogist’s | 


cabinet had ceased, and only inferior ones were at that time dis- 
covered. The present specimens agree with Mr. Carne’s description 


of the auriferous sulphuret of bismuth, then as now found in the | 


Crown's lode. The winers of half a century ago, as a few weeks 
since, ascertained the presence of the metal by thrusting the 
mineral into an ordinary fire, when it oozed out in small globules. 


WE learn from the Mining Journal Mr. A. Noble, a Parisian 
engineer, has taken a patent for improvements in the composition 
and fabrication of explosive compounds for mines, The following 
shows the composition of two types of his powder:—1. Sixty- 
eight parts of pulverised nitrate of barytes ; twelve of charcoal, of 
light texture; twenty of nitro glycerine. 2, Seventy parts of 
barytes, as above; ten of powdered resin; twenty of nitro-glycerine. 
The charcoal should be carbonised at a low temperature, and, 


consequently, still containing hydrogen. Au addition of 5to Sper | 


cent of sulphur to either of the above mixtures gives a powder 
which fires more briskly, but, at the same time, it increases the 
danger in the manufacture, carriage, and application of the powder, 
which should not be lost sight of. The method of using these 
powders is to place them in cartridges like firework cases, covering 
the powder with a little fulminant, such as mercury, fur exawple 
before closing and priming. The cartridge has merely tobe placed 
in the hole, and covered in the usual manner, and it may be fired 
either by a fuse or the electric spark ; in either case the fulmi- 
nating powder, acting on the nitro-glycerine, inflames the whole of 
the contents instantaneously. Torender carriage of the cartridges 
less dangerous, a little ordinary gunpowder may be substituted for 
the mercurial fulminant. . 


Rome is now the chief seat of the art of cameo cutting, two 
kinds of which are produced—those cut in hard stone and those 
cut in shell. The stones most valuable for this purpose are the 
oriental onyx and the sardonyx, provided that they have at least 
two different colours in parallel foun. The value of the stone 
is greatly increased for this purpose if it has four or five 
differently coloured parallel layers, if the layers are so thin as 
to assist in marking the device of the cameo. For example, a 
specimen of stone which has four parallel layers may be useful 
for cameos of Minerva, where the ground would be dark grey, the 
face light, the bust and helmet black, and the crest over the 
helmet brown or grey. All such cameos are wrought by the 
lapidary’s lathe with pointed instruments of steel, and by means 
of diamond dust. Shell cameos are cut from large shells found on 
the African and Brazilian coasts, and generally show two layers, 
one white and the other a pale coffee colour or deep reddish 
orange. The subject is cut with small steel chisels out of the 
white portion of the shell. Shells adapted for cameo-cutting are 
dense, thi¢k, and consist usually of three layers of different 
coloured shell material. In one variety of these shells each layer 
is composed of very many thin plates, that is laminated— the lamin 
being perpendicular to the plane of the main layer, afd each 
lamina co ing of a series of elongated prismatic cells, adherent 
to their long sides. Thé laminw of the outer and inner layers are 
parallel to the lines of growth, while those of the middle layer 
are at right angles to them, In another variety, known a@ the 
cowries, there is an additional layer, which is a duplieate of the 
serdar layer, formed when the animal has attained its full 
growth, 


Max ScHAFFNER has recently made some observations on the 
action of sulphuretted hydrogen. When a workman femains for 
days or weeks in an atmosphere containing a very swall quantity 
of sulphuretted hydrogen the symptoms are loss of appetite and 
headacl The sudden respiration of a large quantity of the gas 
age immediate insensibility, as if the person had been shot by a 

ullet, all the muscles become rigid and motionless, the eyes are 
staring, and the lungs give out a rustling sound. Brought into the 
open air, and the bead washed with cold water, the patient 
revives in a few minutes, and plains of lassitude, but not of 
ong on. Too long — in such an atmosphere would be 
ce! death, and probably a painless one. In one instance a 
we who had been rendered insensible by the gas, on his 
recovery had his combativeness so much aroused that he attacked 
the bystanders, and was with difficulty kept in bounds. The 
action of the gas upon the eyes is to inflame them ; they become red 
and swollen, and finally closed, with severe pain. As a remedy, a 
wash composed of one third of a grain of corrosive sublimate in 
three ounces of water was applied. A mixture of air and 
ey hydrogen is remarkably explosive. A wire heated 
red hot, and allowed to cool until its colour is dark, is sufficiently 
hot to occasion the explosion of the mixture. The presence of a 
small quantity of water vapour will prevent the ignition of the 
gases. Great care should be observed in factories where sulphu- 
retted hydrogen is likely to be produced, as its action is subtle, 
and liable to occasion unexpected explosions, as well as loss of life 
from its poisonous effects upon the system. 








MISCELLANEA. 


A prosect for a direct line between Scarborough and Whitby 
is about to be revived. A survey is being made by a competent 
engineer, und it is affirmed that the proposed line can be carried 
out at moderate cost. 

THERE are now seven blast furnaces in successful operation im 
Pittsburgh, the largest of which has 14ft. boshs, 50ft. stack, and a 
capacity of 105 tons per week. The total capacity of the seven 
furnaces is estimated at 54,000 tons per annum, and the actual 
production at 48,000 tons. 

TuE circulation of the New York Sun has become so enormous 
that the publisher, Mr. I. W. England, finds it almost impossible 
to print the edition. Five presses aré now employed for that 
purpose, but the utmost capacity of either is only equal to printing 
17,000 copies per hour. Mr. England wants a press that can strike 
off 40,000 copies per hour, printed on both sides, and he has 
offered « bonus of £4000 for such a press—one that will do its 
work well. 

WE understand that Mr. Ure, the engineer to the River Tyne 
Commissioners, will shortly resign his appointment, and proceed 
to Glasgow, to take partin the mangement of extensive iron ship- 
building works. Mr. Messent, we believe, will be Mr. Ure’s successor. 
From what we learn, however, it is intended that Mr. Ure should 
not altogether cease his connection with the Tyne, but act in the 
capacity of consulting engineer, visiting the locality occasionally. 
With regard to his salary, we bear it is by certain mem- 
bers of the commission that it should continue at the present 
amount, namely, £1200 a year. 

Ar the last monthly meeting of the Tranmere local board, Mr. 
Strongitharm in the chair, the purchase of a new pumping engine- 
house and reservoir, at a total cost of not more than £1000, was 
resolved upon, Reference was again made to the disputed Oxton 
sewage question, and surprise was expressed that the Oxton 
board, at their meeting, gave no indication of being prepared with 
any proposition on the subject. The chairman said, it was clear 
that they-the Oxton board- were only wasting time, with the 
| intention of leaving the whole thing just where it had been for 
| the past four years. The Tranmere must now proceed with 

the action determined on at last month's i and which was 
left over to give Oxton time to come to terms. The law-clerk was 
| instructed to commence the action. 


THE bridge now in process of erection across the Mississippi at 
St. Louis is one of the wonders of the age. It is to be a tubular, 
cast steel, arch bridge, supported by the abutments and two piers ; 
the latter are 515ft. apart, and 497ft. each from its nearest abut- 
ment, making three spans of about 500ft. each. Its greatest span 

| is the same as that of the Kuilenberg Bridge over the k, an arm 
of the Khine, in Holland. Telford’s suspension bridge across the 
Meuvai Straits has a span of 570ft. The Victoria tubular iron 
bridge of Montreal exceeds this greatly in length, being 6600ft. (1} 
miles), but it rests upon twenty-four piers, and its spans are 
mainly only 275ft. The suspension bridge at Niagara spans 521ft., 
and is 2451t. above the water. The East River Bridge will span 

| 1600ft., at a height midway of 130ft. 


THE Demerara Colonist contains an account, supplied by Sir George 
Young and Mr, Charles Mitchell, of the great fall on the Potara 
| river, discovered by Mr. C. Brown, of the Geological Survey. The 
| mean result of five separate observations taken simultaneously 
at the topand bottom of the fall gave the total height of the perpen- 
dicular fall aud cataract as 817ft. The depth of the cataract was 
subsequently taken at the edge of the ont on the western side by 
an aueroid barometer—it being impossible to carry a large baro- 
meter tu the fout of the fall—and found to be 81ft., making the 
height of the perpendicular fall 736ft. The width of the river 
| 200 yards above the fall was 134 yards, and its greatest depth 
16it. 2in., 5ft. less than at high water. The fall is described as 
one vast descending column of a fine dry-looking, snow-white sub- 
stance, bearing a resemblance, in colour and consistency, to the 
snow of an avalanche, . 


Tue declension of iron manufacture in Russia arises chiefly from 
deficiency of fuel, and the great distance of the mines from the 
ceutres of commerce and civilisation. The iron industry in Russia 
owed its origin to Peter the Great, and, 150 years ago, vast 
mines were wrought and great works erected. The empire seems 
to produce every description of ore, and each in great variety. In 
the Altai and the Oural vast masses of magnetic ore are found. 
There are various other directions where magnetic ore is found in 
smaller deposits, Very fine ore for the purpose of steel manufac- 
ture is extracted in several districts. Ordinary ores are much 
more abundant, and are discovered over a wider area of country. 
In the centre of Russia red oxide is the prevailing yield. One 
gréat advantage is that a deep iron mine is not known in Russia ; 
whenever the metal is found it is near the surface. It would 
be impossible to estimate the resources of this country in 
iron; probably it exceeds that of any other country in the world. 

DvuRING the last twelve months the large chimney at the Goole 
Alum and Smelting Co.’s works has been subsiding, owing to the 
intense heat from the furnaces, until it became about four feet 
out of the perpendicular, The chimney, which isa very handsome 
erection, is about 200ft. high, consequently in subsiding to such an 
extent it assumed a very dangerous aspect; and it was only a 
question of time as to when it would pass the centre of gravity 
andfall. Mr. J. Berger Spence determined a short time ago to 
bring the chimney back again to its origiual position, by cutting 
out a layer of bricks, about two-thirds of the way round, and 
about twenty feet from the base. When this layer of bricks had 
been taken out strong iron wedges were introduced, and a thin 
layer of bricks put in the place of the course of bricks extracted. 
When this had been accomplished, the wedges were then drawn 
out, and the stupendous structure came over with crushing weight 
on to the new made bed, assuming its original position. The plan 
which has been adopted, although very dangerous, has proved per- 
fectly successful, and the calculations have been made with such 
nicety that no one can detect a single flaw in the chimney. 


THE two bills promoted by the Great Western Company in the 
last session of Parliament have received the royal assent, viz., the 
bill for conferring further powers on the company, and that for 
vesting in the company the undertaking of the Herefordshire and 
Gloucestershire Canal. The bill of the London and North-Wes- 
tern Company, which was submitted to a special meeting of this 
company on the 25th of May last, has also become law. Under 
the provisions of this bill the undertaking of the Shrewsbury and 
Hereford Railway, which was previously leased to the London and 
North-Western and Great Western Companies, has been vested in 
those companies. In accordance with the resolution passed by the 
proprietors at the last half-yearly general meeting, petitions were 
presented to Parliament for inquiry into the question of compen- 
sation for accidents on railways. The committee, in their report, 
concur in the ity for a modification of the law and practice 
governing these cases, and the directors look with confidence to 
steps being taken at an early period to remedy the evils which 
have been proved to eaist. Agreements will be submitted for 
the approval of the proprietors with the East Gloucestershire, 
the Worcester, Bromyard, and Leominster, the Pontypool, 
Caerleon, and Newport, aud the Stepieed-cRen-Aven Railway 
Compauies, and also an agreement between the Great Western 
and Midland Companies and the Bristol Port and Pier Company. 
The directors propose simultaneously with the completion of the 
Pontypool, Caerleon, and Newport Railway to lay the mixed 
gauge on the Ely Valley Railway and over the main line between 
Liantrissant and Newport, so as to afford to the large mineral 
traffic of that district the advantages of narrow gauge communica- 
tion in addition to the broad ga and by this means to com- 
plete the narrow gauge system between the railways of the com- 
paty orth of Pontypool, the important of Newport, Cardiff, 
and Penarth, and the narrow gauge railways at those places, 
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dropJhammer the head or tup is secured to a very long vertical bar 
of hard wood, which is gripped between two rollers above constantly 
revolving. The hammer, when it has reached a given height, 
strikes a stop, and shifts one of the gripping wheels by means of 


THE construction of the very excellent hammers illustrated in 
the accompanying engraving is so clearly shown that no special 
description is required. The air-spring hammer is of the dead 
blow class, an air instead of a metallic spring being used. In the 
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an eccentric bearing. so that the grip is lost, and the hammer 
falls, to be again lifted. Messrs. J. and H. Howard have had a 
dead blow hammer with metallic spring at work for some time. 
They are now introducing both the oa Hed we illustrate. 











not quite so near—the conditions are often not far removed 
from those on board ship. There are terribly exceptional 
No. III. cases—stil] too many alas—to be found in military history, as 

No task of greater difficulty, probably, can be proposed | in that of St. Sebastian, during the last siege of the Penin- 
to the mechanician than the production of an ambu- 
lance which shall even tolerably well fulfil the many, 
and in various respects conflicting conditions of efficient 
transport for those wounded in the battle-field, or even 
in the trenches, though the latter is the less formid- 
able task of the two; for, as Captain Basil Hall long ago 
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ARMY SURGICAL AND COMMISSARIAT AP- 
PLIANCES. 




















Fig. 1.—Unirep States Army Hanp-LitTEr. 


pointed out with something of professional pride, the 
sailor badly wounded in action is far better off than his 
fellow the soldier who fights on land. The seaman is on 
board his ship—the cockpit and the surgeons are directly 
under him, the sick bay is near him, the men told off to | 
carry down the wounded are at his side, and his ship, with 
its floating hospital stores and appliances provided for his 
use, cannot be separated fromhim. The ship herself, more- 
over, “walking the waters like a thing of life,” and as if 
tender of her disabled heroes, heaves and rolls with an 
easy sweep; and, unless in such exceptional weather as 
Nelson’s fleet experienced directly after Trafalgar, the 
shattered men on pallet or hammock know oothies of 
rude jogs and jolts, or that worse tremor which in the best- 
hung fast-going i nises the man whose bones 
and nerves and muscles have been rent and torn or shorn 
asunder. 

Some little of this, also, siege and garrison service offer 
to the soldier. In the trenches the hospital, at least, is not 
far off; the intervening ground is usually tolerably level . 
and little exposed; os ¢ so long as there is no chance of the 
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Fic. 3.—Woop’s Fietp Sepan. 


sular war, where our own wounded, amo whom was the 
late Sir Harry D. Jones, R.E., left uponjthe breach, were 


siege being raised by an approaching force within the 
ramparts—except that the repose of the hospital pallet is 





exposed for several days in one of the extemporised hospitals 
without even a splinter proof to protect them from our 
own fire—and that though it was situated on the sea face 
of the place. Many wounded men lying upon their pallets, 





Fic. 5.—Horse on MuLe Pannier. 


or upon the bare floor, were there killed outright by Eng- 
lish shells dropping into the building, not by design, but 
because the besiegers could not help it, and did not know 
where their countrymen might be. And, again, filled 





Fic. 7.—U. 8. A. Horse Litter. 


ditches and inundated surrounding country, which often 
means overflowing sewers and water-logged drainage, and 
always means rheumatism, ague, typhus, and a train of 
ills besides—may so fill a bele | place, like Strasburg 
or Metz, with disabled and pestilential, though not 
wounded patients, that hospital accommodation no longer 
can be had for those carried from casement or parapet ; 
and then the fortress becomes worse for the wounded 
soldier than the open field. But, after, all these are always 
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more or less exceptions, for ample bospital accommodation , absurdity. But these primary casesonce attended by the per- | vance upon existing constructions, would be more certain of 
has been carefully provided, or may be readily improvised | sonnel of the ambulance corps, the men must be gathered up, | a “ny reward. For, as we have said, the problem to be 
im almost every modern first and second-class fortress or | removed, collected, and brought to some sort of nave solved is one of enormous diffieulty, though its chief con- 
fort in the civilised world. So that we come back to this, | worse or better, and for this the assistance of the ambulance ! ditions may be roughly stated in a few words. It is re- 











Fic. 8 —Nevporrer’s Lirrer. F.c. 9 —Two-Wn coLcp AMBULANCE. 
that nowhere are the difficulties of primary as well as sub- , itself, in the sense of a locomotive machine, is the first and ; quired to construct a locomotive appliance; a carriage 
sequent attention to the badly wounded soldier so great as grand thing needful. In old days, as we said in a former | which shall be capable of moving fast; shall be able to go 
when he is struck down in field fight. These may be paper, the ambulance meant three crossed muskets, or a | anywhere that anything upon wheels can; that can ford 
aggravated to any extent in the case of either a rout:d or country cart, and these have not yet got to be always and streams; can climb slopes of broken, or rock-encumbered, 
rapidly retreating army cr or forested ground, steeper 
corps, or even in that of a a ae eS far than any road ; pass over 
pursuing and rapidly ad- —— any mountain chain; and yet 
vancipg one where the ——— this must be so contrived as 
enemy continues to resist. SS SSL to its interior that a man 
The first and greatest of ’ ae he - 2. ae lying at full length, or sit- 
these difficulties consists in : : ie ting up—for not unfre- 
the mechanical problem of quently wounds are of such 
how to get the wounded « character that lying down 
men off the field, out of means suffocation and death 
further direct danger, and —shall receive no rude 
deposited, with the nearest shocks; shall even, were it 
approach tocomfort possible, possible, not be shaken at 
upon beds or pallets under all. We do not here meddle 
cover—if possible under that with minor conditions. All 
of the nearest regular field this must be done in any 
hospital. Certain surgical climate, or at any season; 
cares, as well as the blessed over torrid sands, through 
comfort of adraughtof water snow—though not often— 
—the full value of which over ice, through bog or 
none but the wounded man, morass, over roads cut up 
or him dying.of thirst, can and half axle deep in sticky 
realise; or the timely draught mud, It has been well said 
of wine or brandy that may by an able French writer 
rave the mau whose ebbing on the condition which those 
tide of life is dabbling the carriages must fulfil:—*“ JZ 
earth on which he lies help- est toujours plus aisé de re- 
less—must be given on the connaitre comment une chose 
spot, and almost as the men i . devrait étre faite que de la 
drop or fall out; and several mM : : | = faire soi memed’une maniere 
operations — even amputa- ee a | parfaite.” Hence, obviously, 
tions — must be instantly we can here only be expected 
performed if all the lives to sketch in a general form 
ossible are to be saved. the conditions of construc- 
et what an almost absurd tion of these vehicles, the 
contradiction it seems in special modificationsof which 
thought to speak thus of must be subject to those of 
saving life upon a battle- climate, of the surface of 
tield of death! but war, like the theatre of war, and of 
the spear of Achilles, various other topographical 
wounds at one end and or other characteristics. 
heals at the other; and to At the present day ambu- 
break the spear for ever, or lancecarriagesin their widest 
compel it to be hung up, so erp ; sense may be divided into 
far 2 the lust of roe Jota Fig. 12.—Navrer’s Fiecp Hosprrat. five classes : — (1) Litters, 
and conquest, whether of a Bismark or of a Napoleon, are , everywhere out of fashion. But ingenuity, and the resolve | stretchers, or other such contrivances for the transport of 
concerned, is the only way which may yet be found at | to make the best of the bad matter of life-destruction, has | one man, and carried by hand, of which we have an excel- 
largely developed itself in the contrivance of ambulance a 
carriages of several sorts during the last eighty years, and | 
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= : with a somewhat steady improvement = tu ene _— 2 
= letail during the last fif or thereabouts. Yet eA : 
Fig. 10.—Cuerry's Cart. still ‘pelectit is very a Rong ‘teks attained, and we aeys 3-SURNES AEA, : 
some future epoch of man’s advancement to reduce, if not | know of no problem that the engineer or mechanician lent example in the United States arm hand litter 
to abolish, the ground of this contradiction and wicked | could set himself to, which in the event of a decided ad- | Fig. 1, a rude and primitive one, in the Red Indian’s hand 
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litter, made of a skin and four rough straight tree branches, 
(Fig. 2) and inthe very cheap and effective and ingenious 
hand litter (Fig. 3) invented by Doctor James Wood, 
Professor of Operative Surgery in Belvue Medical College, 
United States, which consists simply of a rope-bound 
sheet of sail canvas, with light steel cross stretchers 
sewn in across the head and foot ends, and loops at the 
sides for any rough poles, or its own proper lancewood 
ones, to be run through. This rolls up into a bundle not 
much larger than an umbrella. We may also instance in 
this class Fig. 4, the sitting, or reclining, or lying mat- 
tresses, and carrying frames which form part of the 
Coolidge United States ambulance carriage, to be referred 
to further on. 

Then in the second-class we have horse litters, ef which 
Fig. 5 shows one example, and we cannot say ahappy one. 
In Fig. 6 is shown one of the “ Far West” Indian horse or 
mule litters, long and largely used in the prairie regions, 
aud which has been, in fact, officially adopted into the 
United States army service; and the horse litter shown in 
Fig. 7. In this the jointed side-poles 16ft. long each, are 
of ash, 24in, diameter, the head and foot frames or cross 
stretchers of canvas, like that of the bottom, but stretched 
upon strong iron round rods fixed to the poles, the bottom 
being laced tight by cords like a drum-head. Other ex- 
amples might be given, but horse litters are exceptionally 
of importance, and chiefly under conditions of mountain or 
other warfare, where wheeled litters or carriages canvot go. 

The third class consists in the manual driven barrow, 
or truck on wheels, of which Fig. 8 isan example. his is 
Neudérfer’s wheeled litter, constructed by Messrs. Nuss, 
of Berlin. A large number of these doubling-up perambu- 
lators accompanied the Prussian army in Denmark in 1865, 
and again in Austria in 1866, and it is stated on authority 
that some of the wounded at Diippel were wheeled to 
Flensburg in these, a distance of about twenty-five miles ; 
and the French used them in Mexico, and preferred them 
to mule litters. The weight of each is 110 Ib. ; they fold 
up, and pack pretty close, as seen to the right of the figure, 
and the baudies are so made that the litter can be pushed, 
pulled, or lifted bodily from both ends, like a sedan chair. 
Another example that may be given is that of Fischer aud 
Co. (of Vienua, we believe), which was exhibited at Paris 
in 1867, but its character is too expeusive and complicated 
for the rough work of war. Jointed hoods, like those of 

3ath chairs, as adopted in both these, are a mistake, in our 
judgment. A couple or three bent ashen hoops, like those 
of the cover of a tilt wagon, with a piece of waterproof 
cloth to throw over, forms a cheaper, better, aud simpler 
hood, and one admitting of being wholly removed to de- 
posit in the litter a wholly helpless man, who oftentimes 
must not be roughly lifted or haudled. 

The fourth class comprises the largest, and by far the 
most importautwf all, namely, the great number of horse 
or mule-drawn wheeled carriages destined to contain and 
transport at once several men. (See Figs. 9, 10, aud 11). 

Our tifth and last class has been the production of quite 
a new elemeut, viz., that of the railway system in its varied 
and important relations to wariare, and comprises carriages 
and whole trains titted up for the reception and transport 
for long distances of the wounded or sick, and provided 
with the needful means and appliances for their nursing, 
hospital attendance, and mevical and surgical treatment 
during loug periods of many hours, or even days 
and nights, These are, in fact, steam travelling bos- 
pitals, or should be so. And we shall further on be 
im position to describe a very ingenious modification of 
this which has been invented, aud, we may say, pretty 
thoroughly worked out recently by an able surgeon of our 
own country, Mr. Albert Napper, F.C.S., of Broad Oak, 
Cranleigh, Sussex. Were we to include floating hospitals— 
which have existed often in theatres of war intersected by 
navigable rivers, or when upon the sea coasts p'esenting 
sheiter — we might add another class; but these are too 
exceptional, Of these five classes, then, we only purpose 
here to treat in a general mauner of two—and those the 
most important of all, viz., the ambulance wheeled car- 
riage for several men, and the railway ambulance or hos- 
pital. And now to return more particularly to our condi- 
tions, which we gave in very broad terms. Were we as 
unrestrictedly at liberty to contrive the best possible loco- 
muotive implement for the wounded man, as the maker of 
a sbip’s compass is tu place the compass card, hung in 
multiplied gimbals, and free from the ship's movement, 
we might, within the limits of the possible, devise means 
to transport any one giveov man over avy ground, and at 
any rate, almost as smoothly as a boat would glide down 
the placid vepths of a great river. But the actualities are 
something wide away from this, We have, not one, but 
tens of thousands to gather up and carry, and the means of 
doing this must be such as shall not too much impede or 
embarrass the armament for which it is provided; nor 
must it cost too much either in outtit or in maintenance. 

Hence, the ambulance problem is really this :—-As 
regards the wounded, that carriage will be the best 
which carries them the most humanely—or comfortably-- 
and rapidly, and iu the largest numbers per trip; and 
as regards the administration—that is the army itself, or 
the power which employs it —that shall do this at the least 
expenditure of time, force, aud money, aud that, without 
forgetting the future possible value to the State of the 
now belpiess and useless man, shall best reconcile the need- 
ful attentions to him to that which is above ail other 
things in war—successin effecting the immediate aim sought; 
in other words, that shall the least encumber the fewest 
number of effective men for the sake of those no longer of 
present use, This brings our limits of luxury for the 
wounded down to a very moderate point at once. We 
cannot have a sedan chair, or a separate carriage for every 
man; we must constract carriages that shall receive the 
wounded brought off the battle-tield, or from under fire, 
by any means in batches; and we are limited to making 
such a carriage—given the number of men it is to contain 
—as convenieut in both the opposiug relations above 
adverted to as may be possible; and here is precisely 
eo agg concrete for the mechanician and the carriage 

er, 


And now we may give, in a few more precise sentences, 
what must be the constructive conditious of a wheeled 
or mule ambulance carriage, the nearer fulfilment of which 
will constitute that one in any case the best. First throw 
away all useless parts or contrivances, however specious or 
ingenious. The ensemb/e must be rigidly limited to what- 
ever is essential to the safe transport and comfort of its 
load of wounded, and to the security of the vehicle itself 
upon which these rest. The choice comes to be decided 
between carriages for one horse or those for two or more, 
The former, we will not say must, but so far have been, 
and probably will be, found necessarily always to be car- 
riages upon two wheels. Examples are to be found in 
almost every service of both two-wheeled and four-wheeled 
carriages. The French, for example, have two-wheeled 
spring carts drawn by one horse in shafts, the weight, un- 
loaded, being about 300 kilos.; and four-wheeled carriages 
or wagons drawn by two horses, one between shafts, weigh- 
ing about 930 kilos. empty, except of its few stores, 
Both were exhibited in 1867. In our judgment, however, 
any carriage upon two wheels only is to be summarily dis- 
missed. All horses, especially those ridden in draught, 
are liable to fall, and that most in proportion as 
they are over-driven, badly fed, or brought over broken 
ground. ‘The effect of such a fall, and sudden 
arrestation and tilting upon a two-wheeled carriage 
must often result in death to the unhappy occupants. 
But at all times the’ springy jerking motion of 
even the best-hung two-wheeled carriage given to it by 
the pace of the horse is, even at a walk, most unfavourable 
to the comfort of the wounded while at a trot, or in case 
of starting, shying, or stumbling, it becomes intolerable. 
We therefore come to this, that every ambulance carriage 
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Fic. 14.—Naprer’s AMBULANCE. 


ought to move on four wheels. Our London covered cabs 
prove that an ambulance on four wheels might be con- 
structed light enough for one horse, and capable of, per- 
haps, transporting four wounded, plus the driver. But 
we ought to have an attendant, and with one horse only, 
if that be shot or disabled, the machine itself is brought 
to a standstill, and in another minute may be again under 
fire perhaps. Hence, we are much disposed to give judg- 
ment exclusively in favour of four-wheeled two-horsed 
carriages, and if the relations of weight in the French ex- 
amples above be remarked, it will be seen that there is a 
good deal less dead weight in | paswtions in the four- 
wheeled than in the two-wheeled carriage. _Now what 
must our four-wheeled carriage fulfil? It must be 
so light that it shall easily be able to penetrate over the 
face of any sort of country as readily—though with more 
labour to the horses—as over a macadamised road. And 
yet it must not require draught power in a brisk trot of 
say half a mile over the iste, ground that horses can 
go that pace upon, to “blow them” badly. It must pivot 
upon itself, that is to say, it should turn round within its 
own length. It must have, irrespective of mere internal 
spring arrangements, such springs and beso hung that its 
motions shall be very easy indeed—far more easy than that 
of any London cab or omnibus at least. It must be so 
constructed that the badly wounded brought up upon their 
stretchers can be placed within it rapidly, and without 
grinding or grating, or shocks, generally without removal 
from the stretchers. It must be amply ventilated. There 
must be the means of free access for light, and 
yet we should have the power of excluding both 
air and light partially or wholly, and in cold cli- 
mates of . precluding draughts sweeping through. The 
number of occupants being decided, the absolute num- 
ber at any moment depending, however, upon whether and 
how many of the men are able or are obliged to sit up, and 
bow many to recline at full length; the interior must be 
fitted up with stretchers, each of which, while capable of 
being carried over the field as a hand litter, can be secured 
in place, and adupt itself etther to a sitting, half-recliniug, 
or recumbent posture of the occupant. These must come 
out and go into place with great facility, and when in place 
be quite secure. The attachments to the body of the 
carriage ought to be of such a character that slings and 
elastic check braces aud sustaining springs shall add their 
yielding softness to the great springs of the carriage 
itself. There should be space for the carriage of one 
ambulance attendant—two we deem needless, if the per- 
sonnel at the field or other hospitals be properly arranged. 
The driver would be better on, or rather in, a driving seat, 
if rendered quite secure to him in going over rough 
ground, than mounted on one of the horses ; but this may 
admit of discussion, As to accessories, ull we should 
deem essential would be a good supply of drinking water 
in a vessel fitted to keep it as cool as possible, with drink- 
ing cups, a few stimulants, and perhaps a bag with a few 
simple tourniquets, tow pledgets, and calico bandages. 





Above all, whatever pretensions to improvement may be 





proposed, absolute simplicity should be held in mind as the 
sine gud non. 

Such are the requirements fora field ambulance. We 
must leave them for the present to the consideration of our 
inventive readers, We shall return to the subject, and 
describe the ambulances of several of the world’s armies ; 
for our space is so nearly exhausted that we have but 
room now just to notice, and in too brief a form, the in- 
genious proposal of Mr. Napper, F.C.S., to which we have 
already referred. He proposes to construct a large number 
of precisely similarly covered four-wheeled trucks, the 
edie of each being about 7ft. or 8ft. wide by 16ft. in 
length, and about equal in weight to a. common railway goods 
wagon ; these are mounted on their own wheels, two of which 
traverse on a fore carriage, and are each provided with shafts. 
The body is covered with a sort of A roof, hinged at one 
side, which lifts up like the lid of a box, and when one 
side of the A roof, that next the hinge, has become vertical, 
the lid is secured there, and the flaps at the ends come and 
meet it. The opposite side drops down like the skid floor 
of a horse-box, and becomes an extension of the floor. 
Place two of these carriages thus opened out opposite each 
other, and now the lids form two portions of a large A 
roof, which when completed with some light iron er wood 
rafter laths and a ridge pole, can be covered over with 
canvas or mackintosh, and we have now, for 16ft. in 
length, a complete field hospital ward, and we may make 
its length indetinite—twenty carriages giving a ward of 
160ft. in length, containing four rows of beds, with the 
timber floor resting on its own wheels well off the ground, 
therefore fresh, and dry, and warm, with obviously 
ample means of ventilation and light, or artificial 
warnith, if required, and, in fact, with everything really 
needful for the shell, and for the entire furniture and para- 
phernalia of a well-ordered hospital. Each distinct wagon 
takes in its interior, properly packed, its own conple- 
meut of iron bedsteads, bedding, &c., and is so proportioned 
as to be loaded easily on any ordinary uncovered railway 
goods truck, upon which, with all its contents and ap- 
pliances it can be placed, or unloaded, by railway dock at 
stations, or by crane, or, where there may be neither, by 


any common timber skids. 


We cannot enter into further particulars this week. Our 
figures, however, will, we- think, make the general cou- 
struction of Mr. Napper’s arrangement pretty clear, and 
we shall probably return to it. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE OXFORD ENGINE TRIALS, 

Srr,— Permit me to inform your correspondent ‘*‘ W.” that I 
am perfectiy au courant with the table to wnich he so obligingly 
draws my attention. Iam also perfectly aware that each engine, 
whatever its diameter of cylinder or length of stroke, had to do 
the same amount of duty. 

Any maker of portable engines would test an 88in. cylinder 
engine up to ten horses with the friction brake before leaving the 
works, but that with me is not the question. I certainly do say 
that no one would purchase an 8fin. cylinder engine, whatever be 
its speed, for a 10-horse power engine, except, perhaps, your corre- 
spondent ‘W.,” and I wish him joy of his bargain. If engineers 
were allowed, by simpy altering speeds, to charge relatively for 
increase of power, the result would be a state of things even too 
absurd for * W.” Iam vastly amused at the extreme delicacy with 
which ‘ W.” approaches the question of money, which he so wished 
toavoid. Why did he not leave italone? Even here, however, he 
makes a bungle of it, for if he takes the trouble he may soon find 
out for himself that relatively an 8gin. cylinder engine is much 
more expensive at £202 than a 1Uin. is for £240, 1 daresay the 
judges tuok into their serious consideration the simplicity of con- 
struction, probable wear, &c. Some of us, however, who have 
taken active parts in these trials for many years back have not 
forgotten a certain occasion when the judges awarded the prize 
to an engine which came to trial with one side only rubbed over 
with a tar brush, and of a class of workmanship which an ordinary 
country blacksmith would disown, merely because it had exceeded 
hy a few minutes the duty of one of the best finished engines 
exhibited on that occasion. JOHN PINCHBECK. 

27, Leadenhall-street, London, E.C., 

September 12th, 1870. 
THE DUTY OF CORNISH ENGINES, 

Srr,—I am not desirous of finding fault either with engineers or 
managers of mines, I would only state a few cases and causes with- 
out mentioning names or places, as my object in writing is only to 
remedy the causes of evii set forth, and that havelowered the duty 
of our engines. I believe most of our Cornish engines, if set right, 
will bear favourable comparison with any in the world when ap- 
plied to mining. I cannot explain exactly wby the numerous 
causes are allowed to exist which can easily be remedied, and which 
so materially affect the duty of our engines. Most of the evils 
hereafter named could be cured at a cost not a consideration ; 
whereas causes well known to exist, such as defective pitwork, 
often caused by corrosion, would entail great cost in deep mines to 
set right. One of the most fruitful means of waste of fuel is 
foul, dirty boilers, 1 have seen incrustation from a boiler over lin. 
thick on the back of the tube as hard as the plate of the boiler. 
I have evidence of a boiler that half-way up the tube has been full 
of sediment, which, so long allowed to remain undisturbed, has been 
quite hard ; and another case of nearly lft. of mud over the back 
of the tube. This has not been hard, but ofa consistence of tough 
paste. These cases are, no doubt, extreme ones. Leaks in boilers 
allowed to go on ; the fire-doors with considerable space to admit 
cold air by not closing from some defect ; flues allowed to fill up, 
preventing good draught and good combustion of fuel ; and often 
broken-down fire-bars, causing waste another way — all these 
causes contribute to the decline of duty of our engines. These 
evils would often be considerably lessened by additional boilers, 
and wing muper time for cleansing and repairs. Passing away 
from the rs we come to the engine ; and here often are many 
causes affecting the duty, sometimes naked and leaky steam pipes, 
but oftener leaky valves, steam valve leaks, equilibrium leaks, 
small holes in apertures of n poor valve spindles, causing leaks 
of steam and air, valve seats lea as well as valves, piston rods 
of large heavily-loaded engines w in stuffing-boxes packed 
with hemp screwed down with a er, having a 5ft. or 6ft. 
stem, by the full exertion of a engineman, when some 
patent packing can be y almost fingers and thumbs; bad 
pistons, perhaps not in the m itself but the packing and rings, 
induction pipe joints leaking, all damaging the duty of the engine. 
Still a very vital part of the engine to deal with is the condensing 
work, and condensing cisterns are allowed to be almost full of 
mud and the receiver kept warm by being surrounded with dried 
up mud, instead of cold water; and but for the injection valve 
supply no condensing element exists. How far the foot valve is 
useful I leave it an open question, but I venture to say that very 
few are in repair, some, I repeat, are anywhere or somewhere 
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but in their proper place. If necessary to the engine a much better impure, I must inform you that it had been considerably diluted 


valve should be substituted, and I should suggest an india-rubber 
valve at the bottom of the air pump, same as valve on air pump 
bucket. Air pumps, unless constructed of gun metal or brass, 
cannot be kept in good order in mines, where they condense 
the steam with the water pumped out of the mines, when it often 
contains free acid. Where none of the foregoing can be said to 
exist, working on low steam and allowing the engine to drag in 
her stroke half-way on her steam tends to Jessen the duty. What 
is-often the cause of this? No defect of boilers, or engines, or 
carelessness, but the pitwork. Take the stroke of the engine at 
10ft. in the shaft, say 15in. pitwork, and 150 fathoms deep, and 
four plunger lifts at work, the valves same area as plunger poles, 
often a little under; the angine by being without expansion makes 
a quick stroke indoors, all the valves fly open to full aeee. Imme- 
diately the engine has completed the stroke, the valves fall like 
thunder in the shaft, shake all the work in the shaft, and severely 
test, if not blow, joints, and sometimes split the doors and H pieces, 
and the pitman complains, and justly, as damage and accident must 
follow a continuance of the engine working so expansively. The 
manager or engineer is consulted, the slide of the steam valve is 
pe up, and then the —— to the duty of the engine is ef- 
fected to prevent accident to the pitwork. To remedy this let 
the valves be double the area of the plunger poles, and the engine 
can Le worked as expansively as you please, as the valves would 
then only just break iu opening, and close without noise or con- 
cussion. I know when this has been carried out, and a heavily 
loaded engine up to her maximum, and of 200-horse power (nominal), 
and in the shaft you can scarcely hear the motion of the 
engine rod and no valves.* The duty of this engine is shown by 
its consumption of 2g of a pound of coals per horse 
power per hour on the actual load. Failing duty in Cornish 
pn engines arises sometimes from corrvsion of pitwork, I 

ave seen pumps of ]4in. or 15in. diameter taken out of a column 
that have been so corroded that only about 7in. or 8in. diameter 
remained clean for the water to pass through. Perhaps engineers 
may by and by suggest aplon whereby cheapand expeditious mode 
of scraping, by drawing through the columu ouce say in six months, 
or in a year, by aid of the capstan rope or chain, an apparatus that 
would nor stick in the pump, and at the same time rewove part, if 
not the whole, of the six or twelve months’ corrosion. For the 
present I end my letter, and I hope it will be read, received, 


with pure water. is I found out in the following manner. I 
was informed that the amount of sewage passing through the 
works daily was about 600.000 gallons ; and, to my surprise, I saw 


| the effluent sewage flowing quite at the rate of 1000 gallons a 


minute, This at once convinced me that some decep'ion was 
being practised, of which I was ignorant. A little further ex- 
amination of the works accidently disclosed an underground water- 
wheel, which had its water supply from the river above the outfall 
of the sewage, and was then allowed to mix with the effluent 
sewage. Bad as the effluent sewage was, what would it have been 
had it not been thus diluted with pure water? I do not know how 
Dr. Letheby, Mr. Hawkesley, and Dr. Cressly can reconcile the 
above facts. Probably they are ignorant of their existence. 
As the value of the manure, it is well known 
that it can be manufactured at any required ae by 
the addition of a smaller or larger quantity of chemi- 
cals, such as ammonia and phosphoric acid. But the ques- 
tion is—Is it worth the farmer's while to purchase with these 
chemicals a large quantity of inert matter? I maintain that it is 
not. The mud deposited by the A. B. C. process is worthless 
commercially and agriculturally. The largest portion of it is 
common clay, which enters extensively into the A. B. C. mixture, 
unless it is mixed with a certain quantity of other substances to 
bring it up to its saleable value. A tarmer in this neighbourhood 
who has experimented with aifferent manures got a small quantity 
from Leamington, and he tells me that he would require at least 
ten tons of this native guano to the acre. which I think would 
make it very unprofitable. The following experiment may be 
interesting to some:-A row of peas was sown and manured, 
partly with native guano, Peruvian guano, Stroud sewage manure, 
stable manure, and a part without any manure at ali. The peas 
manured with Peruvian guano grew fastest, looked healihiest, and 
produced the largest crop; the next best was that part manured 
with stable manure; the next that manured with the Stroud 
manure and the piece not manured; and that manured with 
nutive guano looked the worst, and had a poor crop, which never 


| came to any govd. This, I think, also proves that unless fertilising 


and acted on in the same spirit it is written in, for the general weal | r 
| ment in my own laboratory upon a sample of manure I got at the 


of the Cornish engine. ONE AND ALL. 


SURFACE CONDENSERS, 

Srr,—In your number of the 2nd inst. I was much pleased to 
see you had taken so favourable a view of my condenser. Such a 
statement, coming from one of so much experience, will no doubt 
be the cause of many taking notice of it, and, in fact, that is the 
case already, as I have had many inquiries from eminent engineers 


since it appeared in your paper. In case you should refer to it again | 


I think it but fair to mention one thing which has been omitied: 
not a valve 34in. diameter, with lid 24 lb. weight. This valve was 
placed 12in. below the crown of the condenser on the outside vessel, 
without either weight or spring upon it, I being confident that 
the steam was instantaneous, being condensed on the crown, and 
would not reach that valve. This I proved, as the valve was not 
disturbed, although I started the engines with 55 1b. of steam, that 
being given to the low and high-pre-sed cylinders alternately. I 
feel, therefore, quite certain that I can reduce the length of the 
condenser to nearly one half, and stiil have ample surface for the 
same engines. : JAS. HENDERSON. 
50, Commercial-street, Leith, 30th September, 1570. 





BRITISH ASSOCIATION. 


Srr,—The pertinacity with which some individuals have beset 
the physical section of the Lritish Association for the purpose of 
enforcing certain dogmas of their own, contrary to established 
truths of science, is well known, and affords av interesting study 
of the human mind. Whether these wen are self-deceivers, or 
whether they merely wish to give a proof of intellectual powe:s by 
knowingly tuking the wrong side of an argument, I have recently 

an opportunity of testing in the following practical mode :— 
(COPY OF A LETTER.) 
5, Cliff Point, Higher Broughton, Manchester, 
August 12th, 1570. 

Dear Str,—I beg to acknowledge your favour enclosing ‘Curiosities of 
Mathematics.” You are rather hura upon the British Association ; but 
as you feel yourself at liberty to set ‘ trups,” will you permit me to set 
one in the very “sight of the bird.” My challenge is this. I engage to 
prove before any persons competent to make ordinary measurements to 
fractions of inches that the circumference of a circle of i0in. diameter is 
nearer to $1'4ldin. than to 31°25in. You to pay me the sum of £40) if I 
establish my proposition to the satisfaction of the above persons, and I to 
pay you the hke sum on the contrary event. 

Yvurs respectfully, 
James P. Jounr. 

James Smith, Esq., Barkeley House, Seaforth, Liverpool 


I was not surprised when, after a delay of more than a fortnight, 
Mr. Smith declined my offer to put his value (34) of x to a practi- 
cal test, but had not the ingenuousness to confess his error. 

The method I intended to adopt in the experimental proof was 
simply to throw a fine wire, weighted at each extremity, over an 
accurately-turned wheel or pulley of 10in. diameter. The fine 
wire or turead would have a mark at a convenient place; at a dis- 
tance of 31 25in. measured from this a second mark would be 
placed, and a little further on, viz., at 31°4lG6in., a third mark 
would be made. Then on turning the pulley a mark would be 
made on it coinciding with the first mark. Then by turning the 
pulley until it had made one revolution it would become manifest 
that the coincidence of its mark would be with the third mark on 
the wire, and not with tne second. By using a very fine wire, and 
a groove in which it could lie without being above the surface of 
the rim, «ll opportunity of cavil would be avoided. With such a 
simple apparatus a much smaller difference than the gross one 
above indicated might be detected, and it would be quite prac- 
ticable to show with it that Mr. Houlston’s value, given in his 
amusing pamphlet, “‘The Circle Secerned from the Square,” viz., 
31421, &c., is greater than the truth. JAMES P, JOULE. 

Manchester, September 10:h, 1870. 








DISPOSAL OF SEWAGE.—THE A. B.C. PROCESS. 


Str, —Having visited the sewage works at Leamington and 
Hastings, where the A. B. C. process is carried out, with a view to 
investigating its practicability and efficiency, I may be allowed to 
say a few words in reply to Mr. F. Jones’ letter in a reeent im- 
pression. As your correspondent is interested in the sale of the 
sewage manure, it is quite natural that he should endeavour to 
bolster up its reputation and confute the statements made by the 
Rivers Pollution Commissioners. As regards the effluent water 
at Lramington, when I was there I took a sample m as it was 


flowing into the river. This I have analysed, and haye found it 
to contain more dissolved impurities than the sample of sewage 


taken at the same time. I, however, had not a sufficient quantity 
to make a careful quantitative analysis, but quite sufficient to 
convince me that the effluent water was far from 

IT also saw masses of putrid mud floating on the filters, and the 
banks of the river showed unmistakeable signs of sewage pollu- 
tion. Now, although this sample of effluent sewage was so very 





apply to some waterworks, 


* These remarks equall where, if their 
valves were double the urea of their pumps, you would not see all the beams 
in the pomp-reom in motion, and every stroke the noise of the concussion 


of the valve almost equal to the whole thing tumb! about your ears, 
leaving out weer and tear of valves. ie . 





ingredients are added to the sewage mud it is worthless I was 
told that 85 per cent. of the ammonia was precipitated, and in 
proof of which I was shown a sample of manure in the laboratory, 
and upon the addition of caustic potash a large quantity of 
ammonia gas was evolved; but upon my trying the same experi- 


works I could not produce this pungent ammoniacal odour, which 
satisfied me that no ammonia had been added to my sample, 


whereas most probably it had been to the other. If Mr. 
Jones sells the dried sewage mud without the addition 


of any chemicals such as I have named for £5 a ton, 
I have only to congratulate him, and to express my 


sorrow that he has to deal with so gullible a community, and 


| would recommend him to make hay while the sun shines, as he 


will find sooner or later that the actual value of sewage mud as a 
manure will be determined, and these exorbitant prices will not 
be realised. Now as regards the nauseous odour referred to by 
the Rivers Commissioners, I can only corroborate their statements. 
Though it was a cold day the odours from the sewage in its 
various processes of manufacture and drying were very disagree- 
able, although I was assured by one of the principals accompany- 
ing me that I was mistaken. He, however, was smoking, and I 
was not. Apropos of smoking, when I reached the works with 
the gentlemen who accompanied me, we were at once offered 
cigars, but as we came to smell the »ewage and not tobacco smoke 
we politely declined. However, two of the gentlemen connected 
with the works lit their pipes when they accompanied us. Per- 
haps this may serve as 4 caution to some smoker who wishes to 
investigate the process thoroughly, as it is impossible to do so 
with a cigar in one’s mouth. That noxious gases are evolved 
during the manufacture of the manure there is no doubt, as the 
lamentable accident at the Hastings works, by which three 
persons lost their lives, clearly proves. I have also lately visited 
the works at Hastings and thoroughly examined them, and I am 
sorry to suy Ican say nothing more favourable of them, except 
that the machinery is good and well arranged. The process there, 
as well as at Leamington, entirely tails topurify the sewage and to 
extract its valuable manurial properties, «nd the smells at times 
are very great, especially when the sulphuric acid is added, when, 
Iam told, it is almost unbearable. When I asked one of the 
gentlemen at Leamington in what way the chemicals acted on the 
sewage, I was told he did not know, but that they did act in 
some mysterious way. I further asked if the mixture would 
do withvut the one part of blood added to 1900 parts clay, 600 
parts alum, and eighty-seven parts of other chemicals,-and was 
told it would not, and that it was the mixing of these ingredients 
in the prescribed proportions that produced the mysterious result. 
I will leave it to you to judge whetier or no homeopathy can be 
applied to the precipitation of sewage, as I have no faith in it 
myself In conclusion, I have only t» say that my experience of 
the A. B. C. process ayrees in every respect with that of the Rivers 
Commissioners, and I consider that they have done the country 
an immense amount of service by the impartial manner in which 
they have investigated the matter. The advocates of all chemical 
processes for the purification of sewage seem to forget that 
ammonia to be precipitated must be rendered insoluble for the 
time being in the large quantity of water in which it is con- 
tained. This has not yet been discovered, and were it possible to 
render it insolub'e it would then be useless as a manure. his 
is one reason—and « very important one it is too—why chemical 
processes have failed, and will always fail. It may not be generally 
known that the second report of the Rivers Pollution Commis- 
siovers, which treats exclusively on the A. B. C. process of purify 
ing sewage, is published ; and, as the price is only sixpence, I 
think it shvuld be in the hands of all tho-e who take an inrerest 
in the purification and utilisation of sewage. T. W. Cowan, 


VERTICAL BOILERS. 

Str,—The form of vertical boiler described and illustrated 

=. in one of your recent issues by 
“HH. A. F.” is by no means new; 
it is a modification of ** Barran’s 
cap surface boiler,” patented many 
years since, and advertised and illus- 
trated in some of the earlier numbers 
of THt ENGINLER. 

The writer has seen these boilers 
at work, and they gave excelient 
results. The ‘‘caps,” or ‘‘teats” as 
they were sometimes called, were 
made of malleable cast iron turned to 
a shoulder and riveted to the plate 

; thus, some placed horizontally, as 
shown, others suspended from the roof of fire-box. I presume 
that the want of a good circulation of the water in these ** caps” 
led to its final abolition. Cc. J. W. 
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Tue Socrety or ENGINEERS.—Arrangements have been made 
for a visit of the mewbers of the society to the works of the 
Croydon Irrigation and Farming Cowpany, on Tuesday, the 20th 
of ber, 1870. Members and associates to meet at the 
Waterworks Surrey-street, Croydon, at one o'clock, p.m. Trains 
for West Croydon leave Victoria station at 12.11 p.m., and London 
Bridge, 12.15. p.m. 

Proposep Harsour AccomMopATION FOR Renrrew.—At the 
late meeting of the Renfrew town council the report on the 
recent competition was read and adopted, the premium for the 
successful plane being awarded to Messrs. Storry and Smith, civil 
agen, Glasgow. The works are to consist of a tidal basin 

proper quay and shed accommodation, and are expected to 
add very materially to the progress of Renfrew and Paisley. 





THE BRITISH ASSOCIATION AT LIVERPOOL, 
(From our Special Correspondent.) 

Usper the usual able management of the permanent and 
local officers of the Association, supplemented by the powerful 
aid of the townspeople of Liverpool and their representatives, 
this will be a very good meeting. The Chemical Section 
especially will have had, perhaps, the best show of substantial 
work when the business of the coming week is finished, not 
that there are not a variety of valuable papers ready for the 
other sections, but Liverpool and its neighbouring manufactur- 
ing towns are the residences and strongholds of many of 
the best chemists in the kingdom; Professor Roscoe, the 
president of the section, and the acting secretary have also 
taken some little care, in advance, to secure various contributions 
of value, Last year we printed ia Tae Encineer Mr. Wel- 
don’s new process of manufacturing chlorine, and siuce then his 
plan has been adopted by many large manufacturing firms with 
great success. A process discovered by Mr. Deacon, of manu- 
facturing chlorine, also attracts considerable attention among 
chemists, as will be seen by Professor Roscoe’s opening address, 
Papers by both these gentlemen were read in Section b, and are 
the chief features of the work which will take place there alter 
this parcel is dispatched. Hofmann, who stands, perhaps, at 
the head of living chemists, is in Liverpool, and is the chie 
of the foreign visitors present. From London, Mr. William 
Crookes, F.K.S., and Dr. Frankland, ¥.R.5., are expected. Hof- 
maun, as one of the chief representatives of the Germ 
Chemical Society of Berlin, has written to Mr. Crookes, stating 
that the society has associated itself with the Central Committee 
for the reiief of the sick and wounded in the present wor, and 
expresses his wish that the knglish chemical manufacturing 
firms would aid him and the committee by the supply of disin- 
fectants on a large svale, during the progress of hustilities. 

Yesterday morning a meeting of the general committee of the 
British Association was held in the lecture-rooms of the Museum 
and Free Library, under the chairmanship of Professor G. G 
Stokes, F.R.S., who at that time was president of the British 
Ass: ciation. The ordinary routine business of the meeting was 
a lit le enlivened by au“ Anth:opvlogical” discussion—anii : 
British Association meeting without a little of the usu 
pological excitement would be flat indeed. A gentlem in ar 
—vout of order—to call attentiun to a memorial he an 
had sent in to the Association. The mwemurial was pot read, 
but from the remarks of the speaker, it was plain that he had 
“a grievance,” and a man with a grievance always comm inds 
the sympathy of Britons. His grievance was, that a separate 
section of the British Association was not devoted to Ani! 
polozizal science. The reply of Mr. T. Archer Hirst was, that 
at a previous meeting of the British Association the su; 
of Anthropological papers was sv poor that the officers were vot 
justified in creating a separate section fur them, but in 
Liverpool they had provided most ample accommodation as 

















@ sub-section. Professor Stokes, president of the Associa- 
tion, pointed out to the gentleman with the grievance 
that he was out of order, fur the standing rule was, “That 


notice . f the introduction of such subjects should be given at a 
previous meeting.” “ 1 know that,” suid the complainant, * bu 
that puts us aside for this meeting, and we are not prepared to 
be ,ut aside,” which statemeut was received with roars of 


laughter. 1 record these facts as an independent observer, 
kuowing nothing and caring little tor the differences between 
the Anthropulogical Society aud the British Association, except 
that I think that a ecction of the Association devoted e1 ly 
tu the study of “ Man, aud the Science of his Developuent,” 
would be of immense value and interest; but while holdiog that 
opinion, must admit that the officers of the Assuciation not uly 
had “order” un their side yesterday, but spoke iu grammatical 
English—a stretch of education net exhibited by the leading 
spe aker on the other side. 

After the relief thus given to the formal proceedings of the 
morning, 4 short. discussion tuok place, in which it appeared tuat 
the council of the Association have under con iderauon U is- 
continuance of the Ubservat ry Kew after the year i572, 
when it will be kept up eituer by private enterprise or by 
Government. Mr, J, P. Gassiot, F it.>., who has subscribed very 
liberally towards some of the scientific work done at Kew, + 
rather in favour of the principle of its future sup; by 
scientitic enterprise, instead of by State aid. 

Last night Professor Huxley delivered Lis opening address in 
the Philharmonic Hall. Very great learning ond resea . 
displayed in its contents, but there is no dvubt that the general 
verdict of public opinion is thit it was wo long and t t 3 
As a rule, Professor Huxley curries his audiences with hit so 
that they hang upon his words, and a very brilliant ins ol 
this was seeu in his splendid lecture at the Koyal (usuitutin on 


At the close of his ade: ess 


“The Pedigree of tue Horse.” ast 
night, Lord Derby proposed a vote of thanks to him, which was 


seconded by Mr. J seph Hutback, the mayor of Liver; Mr. 
Geor.e Grittich, M.A., of Harrow-on the-Hull; the assistant secre- 
tary to the Association, and one whu dves much careiul work 
in making the local arrangements before tie A-suciation vieits 


the different towns, then annuunced that the number of tickets 
issued to the supporters of the Association at Liverpool up to that 
hour was 2469; at the end of the last visit of the Assuciation tu 
Live: pvol the total number was 1527. 


NEW IRON PIER AT THE ROYAL ARSENAL, 
WOOLWICH. 

On page 194 we give illustratious of the handsome iron 
pier recently erected at Woolwich Arse al to facilitate the em- 
varkation uf heavy guns. The geveral sketches were piv)ared 
by the War-office as tar back as 1568, but they have been 
greatly moditied by Mr. Grover. The original contract tur the 
pier having now been satisfactorily completed, and a tres con- 
tract having been entered iuto with the sawe firm tor a con- 
siderable extension of the pier head, there is a good opp rtunity 
for describing the structure. A glance at the drawings will 
show that it is a plain iron roadway, supported on screw pile 
piers, fiked with concrete. The length is $28it., the clear 
width between the gir-ers being 22it. Gin. Un the head is fixed 
a crane and turntable. The cost hitherto has been under 
£11,000, which, considering that wrought iron is principally 
used, and that of very superior quality, is very low. Ail the 
cylinders are of wrought irun except the large 7 it. diameter one 
at the pier head which carries the crane post. All of them are 
filled with cement concrete. They were stuk by meaus vi an 
outer screw blade, and when that was not sufficient to pene- 
trate the gravel, by removing the material frow the interior. 
Enghteen deeigus were seut in, and were adjudicated upon by a 
committee appointed by the War Department. The pier Las 
been tested very severely, and has proved very satisfactory. 
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NEW IRON PIER AT THE ROYAL ARSENAL, WOOLWICH. 


DESIGNED BY MR. J. W. GROVER, C.E. BUILT BY THE HAMILTON'S WINDSOR IKONWORKS COMPANY, OF LIVERPOOL. 
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FOREICN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
-BERLIN.—Messrs, A. ASHER and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.Pxons Diizr, 7 
ST. PETERSBURG.—M. B. M. Wourr, Bookseller. 
MADRID.—D. Josz Atocover, Editor 

“* Gaceta In ial,” Preciados 49 y 51. 
NEW YORK.—Wiimer and Rogers, 47, Nassau-street. 


PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THz ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 

















TO OORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our to keep copies. 

*," In order to avoid trouble and confusion, we "ind it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

R. P. (Adelaide).—Many thanks. 

G. P.— What you propose is a lottery, and all lotteries are illegal. 

J. 8, y. (Lord-street).—Write to Mr. Fairlie, 9, Victoria-chambers, West- 
minster. 

A. M. (Junior Atheneum). — Received, thanks ; shall have our best 
attention 

Tueta.—No accurate comparison can be instituted between the effect of a 
statical load and an impactive force. 

R. C. (Brighouse).—Ezperiments are proceeding. We believe it will be 
Sound quite successful ; try metalline by all means. 

SypeHon.—A syphon will work any distance, provided the head is sufficient 
to overcome the friction, and no air can get in at the joints. 

E. L.—We confess that we are totally unacquainted with the construction of 
—— ow machines. May we ask what a scaleboard cutting 

tne 18 





COLOUR PRINTING MACHINES. 
(To the Editor of The Engineer.) 
Srr,—Can you or any of your subscribers kindly inform me from whom 
I could get machines for oil colour printing upon canvas or calico, blocks 
for ting floorcloths, and Robinson’s coating or colouring machines for 
leather cloth ? W. HN. 





Tue Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. «+ 
Yearly (including two double numbers) .. .. .. £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGIneer is registered for transmission a L 

Advertisements cannot be inserted unless delivered bcfore siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. ene averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tat ENGINEER, 163, Strand. 
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THE LOSS OF THE CAPTAIN, 

NErVER was journalist called upon to perform a sadder 
duty than that which we discharge by recording the 
foundering of her Majesty’s ship Captain, and the death of 
some 500 gallant men. The event is almost without 
a parallel, as regards the last hundred years, save that sup- 
plied by the sinking of the Royal George at Spithead. With 
the principal facts our readers are by this time thoroughly 
familiar. They have been very fully, and, for the most part 
accurately, narrated in the columns of the daily press. It 
is impossible to put them more shortly or simply than they 
are stated in the ote, , Which we extract from 
the Times of Wednesday last :— 

“Full details have now been received of this great mis- 
fortune. It occurred about 12.15 a.m. on the 7th inst., off 
Finisterre, the ship at the time being under double-reefed 
fore and main oe on the port tack, close hauled, with 
the wind about N.W. and very squally, with rain and 
heavy sea. About midnight the ship was felt making a 
very heavy roll to starboard, and before she had time to 
recover, a heavy sea struck her and threw her on her beam 
ends. She then turned bottom upwards, and eventually 
sank, going down stern first. From the time she fell on 
her beam ends to the time of sinking was about ten 
minutes. Captain Burgoyne and a few of the crew swam 
to the steam pinnace, which was floating bottom up; 
shortly afterwards the second launch passed close to the 
pinnace, and Mr. May, the —— and two men succeeded 
in getting on board, but Captain Burgoyne failed in the 
attempt. After various unsuccessful efforts to save him 
and others, they were so nearly swamped that they found 
themselves forced to bear up, or the launch must have 
gone from under them. At this time there were nineteen 
— in the launch, but one man was washed out of the 

t by her shipping a heavy sea, which nearly filled her. 
There was no sail in the boat, and only nine oars. Mr. 
May knew that land was dead to leeward of the ship, and 
at daybreak they sighted Cape Finisterre. At last the 
weather moderated and they were able to land at Finisterre 
about noon on the 7th.” 

We have nothing to correct in the foregoing statement, 
nothing to add, except that steam was up at the time, but 
it does not appear that the engines were at work. Amon 
those cate egg ogi and a son of the First Lord of 
the Admiralty. The death of the first gentleman is espe- 
cially to be regretted by the advocates of the turret system; 
while that of the latter will, probably, do even more in- 
jury at t toa cause. With Captain Bu 
we have lost one of the most gallant and able young 
in the British navy; the only son of a man who has 
taken one of the possible places in our profession. 





There is not an engineer who will not condole with Sir 
John Burgoyne on his bereavement. There are times, too, 
when technical knowledge is a direct source of regret to 
its possessor, and we confess that we wish we knew nothing 
about the internal arrangements of the Captain or any other 
steamship. Writers for the daily press have not had their 
souls harrowed by the picture which we cannot, do what we 
will, resist calling up of the scene presented by the stoke- 
hole of the ill-fated ship a few minutes before she sank. 
Her boilers were fired athwart ship, and the moment the 
vessel fell over on her beam ends the stoke-hole became a 
literal hell. The contents of the furnaces of the port 
boilers, now right over the unfortunate stokers, lying or 
standing on the starboard boiler fronts, must have forced 
the doors open by their weight, and poured in a fiery 
shower upon the men. The immediate destruction of 
the draught must have caused an irruption of flame and 
smoke which filled the stoke-hole; death by drowning came 
as a happy relief to wretches literally burning alive. No 
wonder that some of the survivors state that they heard 
the shrieks of the stokers above all the din of the storm. 
Such a death as the stokers of the Captain died falls 
happily to the lot of few shipwrecked men. It is none the 
less to be mourned over. 

And now a question of prominent importance presents 
itself for consideration—Why did the Captain founder ? 
Only a couple of weeks since we placed on record the fact 
that she had proved herself one of the fastest and stiffest 
ships under canvas in the royal navy. Yet a disaster has 
befallen her, the like of which never befel any modern ship 
of war. The fact will be explained by different men in 
different ways, but the prominent and all-pervading idea 
is, no doubt, that the ship had too little freeboard for 
stability; and a hasty condemnation will be passed on all 
turret ships as a consequence. We think it may be shown, 
however, that no deduction can be more illogical. Small 
freeboard is in itself no cause of instability. For example, 
it is possible to construct a raft of great width, capable of 
carrying a load quite as considerable as that on the deck of 
the Captain, and with a freeboard of but a few inches, which 
it is impossible to overset. Stability—that is to say, the 
power of resisting a force tending to overturn a floating 
mass—depends, not only on freeboard, but on breadth of 
beam. We may reduce beam and increase free board, or 
reduce freeboard and increase beam with precisely the 
same result as far as stability, in the sense we have used the 
word, is concerned. The Captain had a freeboard of about 
6ft. Gin. at the time of her loss. It was intended that she 
should have had a freeboard about 2lin. greater, or, say, a 
little over 8ft.; but by an error on the t of Messrs. 
Laird very similar to that committed by Mr. Reed in de- 
signing the a the ship swam 2lin. deeper than 
she ought to have done. The chances are that this error 
led indirectly to the loss of the ship. We shall not now go 
into any elaborate disquisition of the question of stability 
and the principles which determine its amount in any given 
vessel. They ave already been laid down in our columns, 
We shall simply deal with facts. We have been at the 
trouble to calculate the moment of stability of the Captain, 
and we find that it progressively increased until the vessel 
heeled to about 15 deg. From that point it rapidly 
diminished. If the ship had floated higher in the 
water it is true that the centre of gravity would 
have been carried up; but the increase of freeboard 
would have more than compensated for the fact,and although 
we confess that we have only calculated the stability of the 
ship as she was, not as she was intended to be, we believe 
that she would have been much less likely to overset if she 
had been 8ft. 3in. out of the water instead of 6ft. Gin. The 
reports from the fleet state that for some time before her 
loss the Captain was sailing close hauled, lying over at an 
angle of about 15 deg., and doing very well. But it is 
certain that at this angle her stability had reached its 
maximum, she had nothing whatever tospare. Then came 
a squall which “ made the sea all white with foam.” The 
ship heeled over still more under its influence. The angle 
of maximum stability was passed and we know the result. 
It has been urged that the pressure of the wind on the 
hurricane deck aided in preventing the righting of the hull, 
but this is a fallacy to a very great extent indeed. There was, 
in the first place, a poop and forecastle, which increased the 
average freeboard, and so far deducted from the influence 
of the wind on the hurricane deck. We have calculated 
the effective area of the remainder, and find that it was 
about two-thirds of that of the ship’s main-topsail, and bear- 
ing in mind how close this area was to the water, and how 
small its leverage must have been, we cannot resist the con- 
clusion that the hurricane deck had little or nothing to do 
with the catastrophe. 

There can be little doubt but that a careful inquiry into 
all the circumstances connected with the loss of the Ca 
tain will be carried out by the Admiralty at the first suit- 
able moment; and until that inquiry is completed we do 
not care to express very decided opinions as to the imme- 
diate cause of the ship’s loss, but we wish nevertheless to 
direct attention to one or two points, It must have been 
known at the Admiralty what was the ship’s maximum 
angle of stability. Was Captain Burgoyne in possession 
of the facts? Had he a diagram similar, we will say, to 
that contained in the paper on the stability of monitors, 
read on the 4th of April, 1868, by Mr. Reed, before the 
Institution of Naval Architects? If — Burgoyne 

such a di , he must have known that the 

moment the ship he commanded heeled 15 deg, she had 
ed her maximum limit of stability, and should have 
shortened sail. -— belief is, that pot Captain a 
e, Captain Coles, nor Messrs. Laird, ly knew what 
ser the maximum angle of stability of the ship. But the 
Admiralty either did know, or ought to have known, and, 
knowing, they should have im their information to 
the commanding officer of the ship, It may be urged that 
the Admiralty, as a rule~a very bad one, we may add— 
never do impart such information to commanding officers ; 
but it must be born in mind that the Captain was an ex- 
ceptional ship, and that the Chief Constructor of the Navy 
had expressed very strong opinions about ing low free- 
board vessels. In such a gale as was then blowing, it was 





not safe to carry more sail than would bear the ship down 


“to about 8 deg, leaving 7 deg., or thereabouts, and about 


2ft. Gin. of freeboard on the lee side of the ship, as a margin 
of safety. If, however, the Admiralty failed to supply 
all the requisite information to Captain Burgoyne, they 
have been guilty of an error of judgment which has 
directly or indirectly led to the loss of the ship. 

We have been already told that with the Captain, masted 
monitors or low freeboard turret-ships disappear for ever. 
With this opinion we do not We believe that, as 
we have already stated in a former article, the Government 
of this country would be very unwise if they built a second 
Captain; but we hold at the same time that the Captain 
upset, not because she was masted, but possilily because 
she was overmasted, possibly because she was injudiciously 
handled by an officer who did not and could not know all 
the merits and demerits of a strictly experimental ship. 
The Captain carried more sail for her size than any other 
ironclad in the service, if the drawings of her rig which 
we possess are correct; and the putting of this enormous sail 
power into the ship was no doubt a fatal error on the 
part of Captain Coles. But it does not follow because the 
Captain has gone to the bottom that it is impossible to 
mast a ship with a beam of 53ft.—that of the Captain— 
and a freeboard of 8ft. or 9ft. in such a way that she will 
sail well enough to economise coal on all ordinary duty, 
and yet carry her sails with perfect safety in good hands 
knowing perfectly of what the ship is and is not capable. 
It would but uselessly prolong this article to repeat here 
what we have comntelly said as to the propriety of building 
ships which shall be monitorg in action—ships with large 
freeboard at other times. It is possible, we believe, to 
design a ship with false bulwarks, which might be removed 
and thrown overboard, if necessary, in two hours, and yet 
very largely increase her free board at all other times. It 
is also possible to build a ship which, swimming 10ft. or 
11ft. out of the water in ordinary service, could yet be 
sunk within 2ft. of the water's edge, if need were, by taking 
in water ballast when going into action. On these points 
we shall not dwell now. It only remains to state that, in 
our opinion, the Captain was Jost, not because she was 
masted, but because she was over masted ; and, secondly, 
because her commander did not know of what she was and 
was not capable. The merits and demerits of turret ships 
remain to all intents and purposes practically unaffected, 
because there is not a competent naval man in the service 
who did not know that the Captain was a very imperfect 
representative—good as she was—of the best possible iron- 
clad ship of war. 

FIELD ARTILLERY. 

Ir is impossible to write about a subject of much greater 
importance just at this moment than field artillery. We 
endeavoured to show last week—we trust not unsuccess- 
fully—that Britain’s strength lies in her fleets, It is above 
and beyond all other things essential that Euglard should 
never find herself in the disastrous position in which un- 
happy France is now placed. A navy of overwhelming 
power can alone secure us from invasion. But in dealing 
with the strength of any nation, there are points to be 
considered which may have something or nothing to do 
with the question of invasion. Thus, England may be 
called upon at any moment to act on the offensive and the 
defensive at the same time. Complications may arise at 
any hour which will compel us to send an army, say, to pro- 
tect Belgium from the aggressions of one or other of the 
belligerent powers, France and Prussia. In such a case 
we should have to attack as well as defend. Again, our 
fleet is not so strong as to render it impossible for an 
enemy to land an army on our shores, provided the enemy 
was aided by a little mismavagement in high places. It is, 
in a word, obvious that no nation can be considered pre- 
pared for war unless it possesses more than one arm of 
defence and attack. We have pointed out that ironclad 
ships practically multiply the efficiency of men about ten- 
fold. There is another means of augmenting our strength 
without augmenting the number of our men. The nature 
of this aid we propose here to consider. 

Next to a powerful fleet, it is essential that, short- 
handed as we are, we should possess the very best field 
artillery in the world. Recent events on the Cuntinent 
have gone far to prove that battles are lost and 
won by artillery alone. It is not too much, we 
think, to say that an enemy consisting almost 
altogether of artillerymen and engineers, backed up 
with a very moderate proportion of skirmishing riflemen 
and light cavalry, pa defeat with the greatest ease any 
army brought against it with three times the number of 
men and one-third the number of guns, The Prussians 
have been victorious principally because their field guns 
are better in themselves, and better served, and more 
numerous than the French guns. As we have but few 
men, let us have many guns, and so turn the balance in 
our favour. If only we possess good field artillery it 
will be easy to give an account of any army which might 
land on our shores; while, on the other hand, if we were 
called on to fight abroad, a little army of thirty or forty 
thousand men, if provided with an overwhelming number 
of field guns, say 9-pounders and 15-pounders, would be 
quite competent to give battle to and defeat 120,000 men, 
with inferior artillery and a weak engineer corps. But it 
will not do to multiply bad guns, we must multiply good 
guns. What, then, is the best gun we can have ? 

The general public know +m be the matter, 
except what they are told by the daily press; but the 
general public will, after all, have a very powerful voice, 
through their representatives in Parliament, in deciding 
what gun we have. Civil and mechanical engineers 
naturally look to class journals such as this, for informa- 
tion on subjects with which they have no special acquaint- 
ance other than one strictly exceptional. From the daily 
journajs, however, it is almost impossible to extract a 
shred of useful information other than statements, 
of the results of certain battles, which require special 
knowledge on the part of the reader to make them valu- 
able. The Zimes told us one day last week that our field 

hould be breech-loaders, and the next morning that 
they should be muzzle-loaders, We could point out some- 
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what similar instances in other daily journals if it was 
worth while, but it is not. In the pages of the scientific 
press the truth, and nothing but the truth, should be 
told, aosolutely without regard to the personality of auy 
inventor or manufacturer whatever. e wish we could 
add that the scientific press always adhered to this rule. 

It has been finaily settled that breech-loading guns 
possess no advantage whatever over muzzle-loaders, save 
one of very doubtful importance. . It is claimed for breech- 
loaders that light iron mantlets can be used to screen the 
gunners from hostile riflemen, which mantlets cannot be 
used with muzzle-loaders. ‘This is partially true, but 
when we bear in mind the disadvantages which attend the 
use of all breech-loaders yet made, the ease with which 
they are placed hors de combat, and the enormous difficulties 
met with in timing the explosion of shells fired from them, 
we confess we see no reason whatever for believing breech- 
loaders to be auything else but inferior to muzzle-loaders. 
The place of loading settled, we have next to consider the 
material of which the gun shall be made. The choice is 
limited. We must either use bronze, or wrought iron in 
a single coil lined with a steel tube. Steel alone is entirely 
out of the question. We regret that it isimpossible to discuss 
this matter of the material of tield guns without reverting 
once more to the policy adopted by a jourual now known 
generally as Sir Joseph Whitworth’s accredited organ. A 
little while since this jourval attacked Colunel Maxwell’s 
bronze gun for Indian service, and we simply placed before 
our readers certain facts regarding the gun, which, unfor- 
tuuately for our contemporary, he had forgotten to mention, 
possilly because they proved that all his arguments in 
favour of Whitworth guns were wrong. On the 2nd 
instant he replied, chalienging us to prove the truth of 
certain statements ; and not content with this, he went back 
to a vow comparatively old impression of this journal, and 
denied point blank the truth of a certain statement con- 
tained therein. We shall let our contemporary spéak for 
himself, After referring to the article just mentioned, he 
gues on :— 

It must not be supposed that this antagonism to Sir Joseph 
Whitworth on the part of our contemporary is merely accidental ; 
no, it is as deep-seated and persistent as if his publishing office 
were at Pall Mall, in the shadow of Lord Herbert's melancholy 
statue. Let us give an illustration of this, drawn from a separate 
subject. In the pages of the contemporary to which we refer, on 
the 19th of this month, appeared the following: ‘‘Some years ago 
Sir Joseph Whitworth, relying on accurate machinery, thought he 
could make jouble-barrelled fowling-pieces by boring two holes 
out of an elongated steel block. He found himself mistaken, as 
anybody would find himself mistaken who should make a similar 
attempt.” Now we are sorry to have to state that every word of 
th s confident statement is the product of pure animosity—or rather 
of what would be “‘pure” animosity, were it not alloyed with 
blunders both of fact and of opinion. We unhesitatingly give 
the whole statement an unequivocal denial, Sir Joseph 
Whitworth did not attempt to make double-barrelied 
fowling-pieces by boring two holes out of an elongated 
block of steel many years ago. He attempted to make mili- 
tary rifles that way many years ago, and succeeded perfectly, and 
has never made double-barrelled rifles in any other way. We 
thought this fact was well known to engineers and military per- 
sons, and did not imagine that even our contemporary could 
have been unacquainted with it. But this is not all: very re- 
cently (and not **years ago”) Sir Joseph Whitworth commenced 
the manufacture of double barrelled fowling-pieces in the same 
manner, and with the same success as before, and he continues to 
manufacture them in this way still. The opinion of our contem: 
porary, therefore, that ‘‘ anybody would find himself mistaken 
who shoull make a similar attempt” is a mere imagination or 
conjecture, which, like most of the conjectures of our contem- 
porary, takes a very positive doctrinal form, but which is not on 
that account the less erroneous, We sball see if a proper 
apology is offered to Sir Joseph in the next number of our con- 
temporary. 

Sir Joseph Whitworth is peculiarly unfortunate in his 
advocate. In introducing a new material, or endeavour- 
ing to persuade a nation toadopt a gun, the perfections and 
weaknesses of which are but too well known to all save 
the general public, it was essential that he should have 
secured the services of a calm, and, at least apparently, 
dispassiouate writer, possessing a thorough knowledge of 
his subject, and competent to write with the utmost care 
and accuracy. As a specimen of the accuracy of the writer 
we find him stating on the 2nd instant that an article ap- 
peared in our paper on the 19th of the present mouth. 
The writer was in too great a hurry to think about trifles ; 
next as to the statement itself. We have only one answer to 
make, which is that it is substantially accurate in every re- 
spect. The only error is, that we used the words “ years ago” 
instead of “very recently "—we should like to know how 
recently—as regards fowling-pieces. We have taken the 
trouble to ascertain the opinions on this subject expressed 
by a number of the most eminent gun aud rifle makers 
in the kingdom, and the answer we have with a single ex- 
ception received is, that it is possible to make a fowling-piece 
by drilling two holes in a block of steel; that it is also still 
more easy to make a rifle by drilling two holes in a block 
of steel, but that fowling-pieces and rifles so made are 
practicaily worthless, and that Sir Joseph Whitworth long 
since abandoned the manufacture of double rifles in this 
way. In point of fact, there are no such fowling-pieces or 
rifles known in the trade. If Sir Joseph Whitworth 
has never made double rifles in any other way, we 
can only repeat that he has never made anything but 
a bad double rifle, and in this statement we are sup- 
ported by the written testimony of the best rifle 
makers in the kingdom. The difficulty does not lie in 
boring the barrels truly parallel, but in boring them at 
such an angle that the two barrels shall shoot “together” 
at all ranges. It is the elaborate process of trial and ad- 
justment which a double rifle of really good quality goes 
through to secure this object which renders it expensive. 
We beg to ask our contemporary for the results in match 
shooting of, say, fifty double rifles made by Sir Joseph 
Whitworth against single Whitworth or Henry rifles, 
If .they are satisfactory we will acknowledge that not only 
are we mistaken, but that the best gunmakers in the 
kingdom have been all wrong for years in the method of 
construction they have adopted. 

And now just one word as to the question of “pure 
animosity” raised by our contemporary. We believe that 
Sir Joseph jWhitworth would be the first to admit, 








were he asked the question, that we have no animosity 
whatever with regard to him. We write not of 
men but of their works; we deal with the logic of 
facts. There is no earthly reason why we should 
bear Sir Joseph Whitworth any animosity. We have 
always respected his talents, but we hold none the less that 
he is mistaken in his views, and this opinion is ome 
based ou the results of actual experiments with his 
orduance and his rifles. Take the case of the new metal 
of which we have heard so much. After much solicita- 
tion the Government induced him to allow the pro- 
jectiles to be tried. If they did not adequately repre- 
sent the capabilities of the metal that was the maker’s 
fault. Of the three, one broke up on striking the target, 
another failed to get through the target, and the third—a 
blind shell—broke to atoms in the gun. Are we to be 
accused of displaying “ animosity” because, with such facts 
before us, we state plainly that Whitworth metal is 
worthless as a material for shot and shell, and, by analogy, 
for guns? 


We must trespass a little longer on the patience of 
our readers, and quote another passage from our contem- 
porary :— 

It is said that Colonel Maxwell's gun has beaten the Whitworth 
gun on every point, and we are reproached with the suppression of 
this fact. But we deny that it is a fact, and we ask for the proof 
of it. Let Colone! Maxwell, or his apologist, point us to any pub- 
lished official figures which confirm the statement. It is idle to 
point us to statements of Colonel Maxwell’s own, based upon 
nothing that is before the public—as idle it would be for us to 
seek to found the reputation of the Whitworth, or #ny other gun, 
solely upon figures resting on personal authority. We pointed to 
the published results of public and official trials of the steel gun ; 
let our opponents point to the publi-hed results of public and 
official trials with the bronze gun. If the figures quoted against 
us rest upon any such authority, we can only say that the publica- 
tion of such figures in an official form has escaped our notice. 


Of course it has escaped the notice of a writer who never 
knows anything he ought to know. Week after 
week he admits his ignorance. Why on earth one 
knowing as little of his subject as our contemporary 
attempts to instruct (?) the public, we are unable to say. 
The most moderate amount of inquiry on his part would 
have sufficed to put him in possession of the fact that the 
figures in question, quoted from Colonel Maxwell’s letter to 
the 7Z'imes, are taken fiom “ The Practice of Gun No. 3,” 
printed in the official “ Report of the Committee on Field 
Artillery” —a committee of which it is but charitable to sup- 
poseourauthor hasnever heard—and notonlyin the handsof 
every artillery officer, but obtainable, we believe, by any one 
who presents proper credentialsaud pleases to ask forit at the 
War-office. As to the figures quoted by Colonel Maxwell, 
regarding the Whitworth gun, it is sufficient to say that 
they are extracted from a French lithographed paper put 
in circulatiou by Sir Joseph Whitworth himself ; of their 
accuracy there can, we suppose, be no doubt. Colonel 
Maxweil’s statement reproduced in our columns, furtber- 
more is not based on picked experimeuts, the ranges 
stated being the averages of ten rounds at each elevation. 
If our Whitworthian contemporary requires further in- 
formation as to the official origin of statemeuts we have 
made concerning field artillery, he must seek it else- 
where; we cannot go on week after week telling 
him in what quarter to seek for knowledge he 
should have. possessed before he ventured to take 
a pen in his hand ; nor can we continue to correct and 
expose blunders originating in his dense ignorance of his 
subject. Before he ventures again to write ou field artil- 
lery, in the use of which he has no practical experience 
whatever, we venture to suggest that for his own sake he 
should submit his article to Sir Joseph Whitworth, who 
does really know a good deal about field guns. It is 
simple nonsense to advocate, as our contemporary doe:, 
the use of projectiles some five calibres long with a high 
penetrating power. No artilleryman in his senses cares one 
atom about peuvetrating power ; what he wants are plenty 
of good scatling shells. The limber and wagon of any 
gun for field service will only carry a certain weight of 
projectiles, and the larger the number consistently with 
fair range and heavy bursting charges the better. Whit- 
worth ammunition fails to comply with this condition, as it 
does with almost every other laid down by the most prac- 
tised artillerists of the day. Our contemporary has ob- 
viously a great deal to learn. 


After this digression, let us return to the subject in hand 
—the material tor field guns. Sir Joseph Whitworth’s organ 
of course claims the first place for steel. He has, we are 
pleased to see, asandoned the question of strength of ma- 
terial. He of course continues to assert that bronze is a 
weak metal, which no one disputed; but he does not say 
that the bronze gun is too weak for the charge it fires. 
The true bearing of the question of recoil in regard to 
weight has also dawned upon him, it seems, and he at once 
rises with the difficulty. 

Surely common sense would suggest that the violence of the re- 
coil, resulting from the use of large charges of powder and long 
shells, is not a reason for putting weak material into the guns, 
but for putting strong material into the carriages, and for devising 
improved means of controlling the recoil. In an age of im- 
provement this would be the natural course, and it certainly is 
the course which engineers would take. No engineer has a voice, 
however, within hearing of the War Minister; military opinion is 
all that reaches him, and the military advisers have the suatisfic- 
tion of pointing to an engineering newspaper, not without preten- 
sions, which is perfectly ready to echo any nonsense which they 
may give utterance to. Alas! thatit should be so. 

Our author is, on his own showing, not an engineer, for 
he suggests no means of controlling recoil, “ which is cer- 
tainly the course an engineer would take.” Why has Sir 
Joseph Whitworth been silent on this point? How is it 
that be has suggested and worked out no means of con- 
trolling recoil! The fact is simply that there is. but one 
mode available at any time, which is not available at all in 
action. It consists in locking the wheels, and tying the 
= down with ropes to heavy pins driven into the ground. 

f the wheels are locked alone the gun turns a summer- 
sault. The only practicable way of taking up the recoil of 
field gun lies in putting weight enough into the gun and 
carriage, On board ship, or in a casemate, the matter 





assumes a very different appearance, but a little knowledge 
of his subject would have preserved our author from 
writing the nonsensical paragraph we have quoted. 

It is above all thiugs esseutial that care should be taken 
to secure in any future field guns made for British use the 

wer of throwiug shells containing large bursting charges. 

ur artillery should be of two classes—one as light as it is 
possible to make it, say something like the existing honze 
guns, which can be whirled up at lightning speed by six 
fast horses; the other consisting of heavy metal—guns 
capable of throwing a 15 1b. or 151b, shell, and drawn by 
six horses of a heavier aud slower type. Such is in the 
main the artillery of Prussia; and we cannot do better 
than take this artillery as a type of what ours sbould be, 
and improve upon it. It may be well to repeat here that 
we by no meaus regard bronze as the best material under 
all circumstances for a field gun. It is inferior to iron 
properly used; but facts go to show that it is ivtiuitely 
superior to steel, and circumstances may arise which ren- 
der its use not only justifiable but commendable. 





NOTES FROM PARIS. 
(From our own Correspondent.) 


Ir is possible that this may be the last letter I may be able to 
send you fora time, for it is said that all available forces of Ger- 
many are coming on towards Paris, and that the orders from head- 
quarters are that seven corps darmée are to be in their places 
around Paris on the 14th inst., that is to say, I suppose, that all 
the railways are to be sieged, so that we shail be enciused in a fiery 
circle, and «ll communication cut off. It is added, however, that 
at first the cordon will be drawn around us at a distance of ten 
leagues, which does not seem very probable, unless with the view 
of gradually drawing ia the circle, and thus collecting ail the pro- 
visions and other necessaries that the country will afford. It is 
also said that the enen.y send forward 300,000 men at first, and 
can easily add to the number. 

Of course all this information is of the vaguest sort, and may, 
in fact, be set forth simply to deceive, for it is said to come from 
Prussian sources, or to be the result of Prussian indiscretion, but 
of this we have seen so little yet that we put little trust in it; at 
any rate, our trial is coming on, ani uniess mediation steps in 
Paris may possibly soon be in the :ondition of Strasbourg. 

It is right to mention that the people here are very angry at 
what they call the hesitation and fears of Lord Granville. hey 
say that England is throwing away her last chance of acting asa 
first-rate power, ani that she is sinking lower and lower im the 
estimation of Europe every day. It is to be hoped that our 
Foreign Minister hus good reason for what he is doing, and that 
England will prove herself a Power still; but it is right that there 
should be no hiding or blinking what is passing, as the more openly 
the churge or comp isint is made the more easily can it be reiuted. 
At the present mo::.cnt, when the tensivn is sv great here, whena 
day stands for a m.iith of ordinary times, a single word of eucou- 
ragement, a single « xpression of sympathy, a single ray of hope, 
coming from Great :ritain would do more to improve the feeling 
than those who are not here can possibly imagine. If England 
now resigns the le | to another Power the effect on her standing in 
Europe wiil be dis: :rous and irre.wediable. : : 

Those who pret. ..d to know ail avout the intentions of the 
enemy say that the .’russians announce that once within the city 
the fine new boulevird will make the effect of their cavalry :rre- 
sistible, a sad comment on Napoleon III.’s grand stragetic 
arrangements, and that the shelling of the city from the top of 
Montmartre would soon bring us to reason. But Montmartre, 
which lies within the fortifications aud commanis the plains and 
town of St. Deuis, and a large space of country around, Is being 
converted into an importaut fortress, or rather intrenched fort. 
Very large steel guns have been yot to the top and in place with 
great difficulty, and there is no doubt that tue French artillery 
will give the enemy a vely warm reception. Amonyst the other 
precautions taken I may mention that several large balloons have 
been prepared for observation, and one of them is now hovering over 
Montmartre while I write, at a height of between two and three 
hundred feet. Taking all things into azcount, this famous old 
Mount of the Marten or Sable, from its position within, but over- 
looking and con:manding the fortilications, will prove the most 
valuable point of vantage of the city, and cause the enemy an im- 
mense amount of annoyance. 

The ballvon called Neptune, which is now over Montmartre, is 
under the charge of a body of soldiers duy and night ; it is kept 
always iuflated, and those conuected with it are constantly 
engaged in getting their instruments in order, and making obser- 
vations, and they will doubtless du the work of a considerable 
body of scouts, 

A large fire, which occurred at Bicétre the day before yesterday, 
caused the report to be spread that the woods of Meudon aud 
Clamart had been purposely buint ; it turns out that such is not 
the case, and that these extensive woods will not be destroyed 
until absolutely necessary, or, as some put it, till the Prussians 
occupy them, when petroleum and a torch will be applied. ‘Lhe 
fire was made purposely to compel the last of the uniortunate in- 
habitants of the environs of the fortifications to clear their houses, 
and either come into Paris or remove further off. ‘I'hisact gives an 
idea of the miseries entailed by the mere preparations fur war. 
Thousands of carts and wagons of furniture have been hurried 
into the city within the last fortnight, and still the military zone 
is not quite cleared. Empty houses and shops are as far as pos- 
sible opened to the poorest of these people, but a large number of 
them are cast upon the charity of the population, and present a 
miserable spectacle, 

Since the above was written the commandant of Paris, General 
Trochu, has issued a notice relative to the wvods around Paris, in 
which he says that as the enemy would certainly make use of the 
forests and woods as coversfor making his movements, and aid him 
in reaching the fortifications, as well as for preparing fascines und 
gabions, it has been determined that all standing timer which can 
be of use to the assailants shall be burnt at their approach ; ali the 
preparato.y measures will be taken immediately under the direc- 
tion of the forest service, the engineers of Ponts and Chuuss¢es, and 
the civil engineers of Paris, aided by squadrons of labourers. All 
precautions will be taken to preserve the towns, villages, and 
hamlets from fire, and to guard against danger im the transport 
and employment of inflammable matters. The same corps wiil be 
entrusted with the duty of filling the lower portion of the fosses of 
the fortifications with faggots and loppings of trees, which will be 
covered with inflammable liquids and set on fire when the proper 
moment arrives. } 

The engineers have been busy for some days in blowing up the 
bridges over the principal streams in the departments of tne Seine 
and Marne. The Nanteuil tunnel was destroyed on Monday last, 
and the bridges of Cornillon and Trilport immediately afterwards. 
The work of destruction is still proceeding. 

The Committee for the Defence of Paris has been strengthened 
by the addition of several important members—Rear-Admiral 
Domuiers d’Hornoy, who is acting as Minister of Marine until the 

val of Vice-Admiral Fourichon ; M. Dupuy de Lime, formerly 
Inspector-General and Chief Constructor of the Imperial Navy ; 
General Frébault, of the Marine Artillery; and M. Dorian, 
Minister of Public Works. t 

Military writers declare that the siege of a city of the extent of 
Poceyillrequire moremen than theenemy can bring againstit; and, 

order to give an idea of the works that would have to be under- 
taken, a description is given of the mode of executing parallels 
means of the fying ome Each man places a gabion a metre hi 
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in the spot marked, and rapidly fills it with earth, in order to 
give a good point d’appui for the earthwork, while a guard equal 
in force to half that of the besieged garrison must be ready to 
repel any attack and protect the sappers. During the same time 
the artillery prepares batteries: to silence the fire of the forts, 
eonstructs platforms and powder magazines, and brings his heavy 








The scientific committee for devising all powitle means, in con- 
junction with the defence committee, which modern science and 
experience can devise to destroy the hordes of savages which dese- 
crate the sacred soil of our country, ‘‘ sits daily, to receive com- 
munications, discuss them on the instant, and communicate the 
results to the Defence Committee.” The Scientific Vommittee 
ists of a civil and a mechanical engineer, an architect, a 





pieces and places them in position either for direct or ricochet fire. 
Covered by these batteries, the sappers proceed with their work, 
protecting themselves as well as they can from the fire of the place 
attacked. Frequently it is necessary at last to proceed by means 
of an open trench. In this case the sappers wear helmets and 
cuirasses, ball-proof, and work kneeling. The first sapper is pro- 
tected by a gabion made of wool, which he oye before him with 
a long stick armed with a hook. When the crown of the earth- 
work which borders the outer side of the fosse is reached the 
danger of the assailants increases; yet itis therethat the breaching 
battcries must be established. It must not be forgotten that all 
these works have to be executed under the fire of balls, bullets, 
canister shot, and shells that burst into thirty-three fragments, 
flying in all directions. Sometimes the earth opens; « mine has 
been sprung, and soldiers as well as guns are hurled aloft. Some- 
times two men make their way along the subterranean galleries, 
and, by means of a glass of water placed on a drumhead, 
ascertain by the ripple on the water the direction in 
which the enemy is mining. In such a restricted space as that in 
which such work has to be carried on the greatest order has to be 
maintained. A general officer is always present to direct the 
works, while a superior officer, called the major of the trenches, 
overlooks the execution of every order. The encounters in the 
covered galleries are sometimes terrible ; sometimes the enewy, 
having discovered his opponent’s gallery, throws in substances 
which produce stifling fumes, and quickly shut up every avenue 
and produce suffocation ; this is called in French parlance donner 
le camouflet, or blowing smoke in your face. Very often the 
advancing works are destroyed by sorties, and all has to be recom- 
menced. This will give some idea of the difficulties to be over- 
come, and if the besieging party is disturbed by troops outside the 
siege becomes in many cases impossible. 

The Syndicate of Mechanical Engineers and the Society of Civil 
Engineers of Paris have offered to manufacture mitrailleuses for 
the Government, and state that they have the means of producing 
them with great rapidity ; this offer bas been accepted, and the 
models have been placed at the disposal of the two societies. 
MM. Cail and Co. have finished two or more of the great mitrail- 
leuse locomotive turrets, one of which has been tried at the poly- 
gon of Vincennes with, it is said, complete success; rails have 
been laid down within the ramparts for the moving of these 
terrible engines of war to any point where they may be of the 
greatest service, and thus another important means of defence is, 
it is hoped, added to the fortifications of the capital. 

The Government has received a letter from the delegates of the 
locksmiths and whitesmiths of Paris couched in the following 
terms : 

** Citizens,—The country is in danger, and wants arms. 

“We propose, therefore, to suspend all locksmitus’ and orna- 
mental work in our shops, and to devote ourselves exclusively to 
the manufacture and transformation of arms. 

““The Republic requires the devotion of all, and we place our- 
selves at its service.” 

One of the most extraordinary facts in the history of these ex- 
traordinary times has just come to light. There was a rumour a 
day or two since that 30,000 stands of arms had been discovered 
and seized by the authorities; whut is believed here, while 
I write, to be the truth surpasses the rumour. The whole 
of the circumstances have not yet been made public, but 
the following is the statement as it stands at present. A 
truck was opened at the goods station of the Northern Railway 
at La Chapelle, near Paris and found to contain muskets. One of 
the men attached to the company got possession of one of the 
arms, and managed to get it out of the station unperceived ; he 
found his way to a wine shop, and there having enjoyed himself 
rather too much, he began to boast that he knew where arms were 
to be found, and that if the Government did not give them to the 
people it could be because they did not wish them to have them. 
A national guard (M. Jerdillet, a bookseller) informed his officer 
of the fact, and the latter immediately proceeded to the station 
with a guard. The railway authorities at first denied the exist- 
ance of such arms, but some of the emp/oyés indicated a number of 
vans which contained cases of arms. On searching carefully 
sixteen vans were found, which were said to have been sent from 
Sedan some days before. The national guard immediately com- 
municated with the prefect of police, who was told that, in fact 
the number of vans of arms was far greater than sixteen. A search 
was instantly set on foot. and the result was that after some diiii- 
cuity no less than thirty-two vans charged with arms and ammuni- 
tion were brought to light. Amongst the arms were found Chasse- 
pots and needle-guns, bearing the Prussian eagle, with, it is said, 
a number of Uhian lances aud cuirasses. Six of these vans are 
said tc have been at the station ever siuce the 4th of August, and 
the rest since the 14th and 24th of that month. Now, how these 
arms and ammunition were addressed is still a mystery, but it is 
reported that certain manufacturers of Paris were waiting the 
arrival of arms from abroad. ‘The question arises whether they 
were not collected on the fields of battle, and, if so, a most curious 
example of commercial sharpness has been brought to light. Itis 
difficult to understand otherwise the presence of the Prussian 
guos. The arins are of two kinds—infantry and cavalry—and one 
version states that they came from the manufactories at Mutzig, 
near Strasbourg. After all, the whole tale may be a canard. 

The great Krupp gun, which will be remembered as being exhi- 
bited in the Prussian department at the Exhibition of 1867, in 
Paris, has been sent to the Bay of Jahde to defend the entrance. 
Some information about this well-known piece of artillery will not 
now be out of place. The weight of the gun, with its breech- 
pieces, is 50 tons; the projectiles, in cast steel, weigh more than 
half a ton; the shells, which are also of cast steel, weigh nearly 
half a ton each ; the charge of powder is from 1101b. to12Z1lb. The 
diameter of the bore is about 14in., and the total length of the 
gun is 16}ft. It is rifled with forty channels of the depth of 
4-25th ofan inch, their two sides forming converging helices, with 
pitches respectively of 24°69 metres and 25°47 metres. The Prus- 
sians call this wedge, or cuniform rifling, and the purpose of its 
adoption is to prevent the edges of the channels from biting too 
quickly into the soft rings of the projectiles. The gun carriage, 
which is also of cast steel, weighs 15 tons, and this is mounted 
on a revolving stage which weighs 25 tons, so that the entire 
weight of the gun and all its accompaniments is 90tons. Our 
friends here pronounce against cast steel guns, but they are about 
to try them on Montmartre, so we may probably obtain a practical 
proof of their efficiency or the contrary. 

The iron gun boats to be used on the Seine are being prepared for 
their work ; those which came from Toulon—the same, we pre 
sume, which were inteuded for the Rhine—are being put together ; 
their armament is more serious than was supposed. Besides a 
piece of 24 cwt. in the stern, each boat carries two mitrailleuses 
forward, and is pierced in the sides with fifty loopholes for 
fusiliers on each side of the vessel below deck. Of the gunboats 
now at St. Cloud, are the Puebea, the Escopette, or carbine, the 
Rapier, the Claymore, the Bayonet, and the Sabre—curious 
names for vessels, but characteristic of our neighbours. Other 
gunboats are talked off, and will probably make their appearance. 

The bonlevards are assuming a most unwonted aspect. In 
several of the widest and newest troops are camping out in large 
numbers, especially in the Aveaue de la Grande ée, which 
lies beyond the Arc de Triomphe and the Boulevard de 
YEm ur, which leads to Auteuil ; evenin the old boulevards the 
drilling « of national is carried ‘on at all hours. On the left 
side of the Seine the boulevards d’Enfer and St. Jacques are given 
up almost entirely to the cattle, the animals being kept in by pali- 





chemist, anelectrician, a captain in the navy, and three other persons. 

The number of guns mounted in the detached foits arouud Paris 
is said to be upwards of 1200, or about the same as those in the ram- 
parts; of these about a hundred and fifty are mortars of large calibre. 

Several of the typefounders of Paris have offered to place all 
their material and workmen at the disposal of the Committee of 
Defence for the fabrication of bullets. 

A method of preserving powder magazines and other stores from 
the effects of fire, which was discovered and tried with good effect, 
we are assured, many years since in Germany, is now proposed for 
consideration; it consists in the use of straw cut fine, the action of 
which is accounted for by the humidity thrown out from the numerous 
ends of the straw when thus finely divided. The experiments 
made are thus recorded :—A few handfuls of cut straw thrown ona 
bright fire extinguished it almost instantly; several bundles of 
straw were set on fire, and being covered with cut straw, the fire 
was put out without burning the latter; a bar of iron, red hot, was 
plunged in a mass of cut straw, which was then covered with powder ; 
the iron cooled almost immediately, and the powder remained un- 
affected. 

The quantity of wine and spirits brought into Paris being too 
great to be received in the vaults and sheds of the various eutre- 
pots, the barrels have been ranged along the quay and covered 
with quantities of river sand, in order to protect them from the 
effects of the sun, and secure them generally from atmospheric 
changes. 

Marshal MacMahon is sufficiently recovered to think and act on 
his own behalf, as the following letter, published in the Organe de 
Namur, testifies :— 

“The Marshal MacMahon was wounded before six in the morn- 
ing of the 1st of September, at the very commencement of the 
late disastrous battle over which he hai subsequently no com- 
mand. It was by the order of the Comte de Palikao, Minister of 
War, and the committee of defence, that he performed the march 
which was so fatal to the arms of France. This is what happens 
infallibly when it is attempted to direct the movements of an 
army at a great distance from the bureau of the commander. In 
such conditions a general plan may be laid down, but it is impos- 
sible to direct the details of execution, and this is what General 
Cousin de Montauban forgot. The intention of Marshal MacMahon 
was to retire on Paris after having reorganised the army which 
has unhappily perished at Sedan. He was not allowed to carry 
out his project. As soon as his health permits he will publish the 
whole of the documents, which will prove that he was not 
answerable for the catastrophe at Sedan. Between a victorious 
army and the boundary of a neutral state no resource is left when 
the least accident happens.” 

It is said in another letter that the Marshal's wound is pro- 
gressing in a satisfactury manner, and that a few weeks will set 
him on his legs again, an announcement which is received here 
with the liveliest satisfaction. MacMahon has refused, like several 
generals and officers of his army, to sign the capitulation, so that 
he will remain a prisoner. 

The above letter accounts for a rumour which was previously 
afloat, to the effect that the Emperor had directed MacMahon to 
take the course he did, and that the latter had declared that he 
must take it if ordered, but that he would certainly be cut off— 
as he was. 

A fearful act has been performed at Laon, where, after an heroic 
defence, the citadel was stormed, when it is said the commandant of 
the place, and M. Henri de Chézelles, who commanded the Garde 
Mobile of the department of the Aisne, set fire to a mine and blew 
the citadel into the air. Nearly the whole of the enemy’s staff 
was deswroyed ; the bodies of M. Henri de Chézelles, of the Com- 
mandant, and of another French general, were found in the ruins. 
Notice had been given to the inhabitants of the town, who had 
time to save themselves, 

Lyons is making large ery for her defence ; it is not a 
fortified town in the full sense of the word, but rather an en- 
trenched camp in which a defending army would be placed at great 
advantage in the struggle with an enemy much more numerous 
than itself. The new works now being executed will form a por- 
tion of the original plan; they a:e being thrown up in all the 
positions which offer the chance of checking the attacking force, 
and the roads leading to the town are all being cut ; the disposition 
of the ground around the town greatly favours these arrangements. 
The undertaking, however, was a heavy one, and the town neither 
possessed the men nor the means of carrying it into execution 
with the aid of the corps of military engineers quartered there : 
the required aid was offered by engineers of Ponts and Chausseés, 
andof the town; and the whole of the civil and military 
engineers are working together in harmony, and nearly all the 
population are giving their assistance. The people of Lyons are 
very proud of their town, and should it be attacked there is no 
doubt that it will be desperately defended; the Lyonese are as 
fond of fighting as the inhabitants of any town in France ; and 
being principally republicans they will fight with extra good will 
now. 

It may be mentioned that the Provisional Government, with 
praiseworthy consideration, has announced that in consequence of 
present circumstances the non-payment of annuities which have 
fallen due since the 25th of August will not cause the loss of 
patents ; a period of payment will be announced at a later date. 

A curious and unpleasant incident occurred at Montmirail; the 
enemy arrived at that town at the very moment when the whole 
of the young men were assembled to draw lots for the conscri))- 
tion, and made them all prisoners. The poor lads may really con- 
sider themselves lucky to escape the war. 

Several detachments of men have arrived in Paris who belong 
to a corps of which I certainly never before heard—the Gendarmes 
of the Marine—and have joined the marine infantry and artillery 
in the forts around the capital. Are there any cavalry to come? 





New ALARM SIGNALS FoR TRaIns.—M. Herremann has invented 
a new system of alarm signals applicable for day and night. - The 
ordinary carriage lamp is replaced by a special one, which is lifted 
above the top of the carriage by a spring acted upon by a buttou 
within, while in the daytime the same action shows a small flag; 
in either case a continual peal of bells is produced in aid of the 
other signals. In case of the train being stopped at night by an 
accident all the lamps may be lifted up, and at once throw a light 
on the line, and form a signal of distress that would be visible at 
a considerable distance in the open way. 


Nis Ericson.—The Swedish Aftonbladet of the 8th inst. con- 
tains the following notice ot the celebrated Swedish engineer Nils 
Ericson :—“* With this great constructor of canals and railways, 
Sweden has lost not only its greatest engineer, but also one of its 
best men in every respect. Nils Eriscon has written his name in 
the history of civilisation of Sweden, and as long as an engine runs 
through the valleys of Sweden, and as long as a vessel safely 

asses the wild water-falls of Trallhattan, his name will be kept 
in grateful remembrance. His father was Olaf Ericson, an iron- 
master at Langbanshyttan, in Wermland, who had two sons—Nils, 
born in 1802, and his brother John, in 1803, both of which have 
done so much credit to their country. - Nils, as an administrator 
and constructer of canals and railways, John, still living in 
America, and well known through his many inventions in 
mechanics and navalarchitecture. John Ericson's greatest engineer- 
ing works are the Swedish Government railways construction, 
the reconstruction of Trallhitta Canal, the Dachs at Stockholm, 
and the Canal Saima in Finland.” 





THE BRITISH ASSOCIATION. 
(Continued from page 186.) 

And in the next place, if the results of the experiments I refer 
to are really trustworthy, it by no means follows that Abiogenezis 
has taken place. The resistance of living matter to heat is known 
to vary within considerable limits, and to depend to some extent 
upon the chemical and physical qualities of the surrounding 
medium. But if, in the present state of science, the alternative 
is offered us, either germs can stand a greater heat than has been 
supposed, or the molecules of dead matter, for no valid or intelli- 
gible reason that is assigned, are able to rearrange themselves 
into living bodies, exactly such as can be demonstrated to be 
frequently produced in another way, I cannot understand how 
choice can be, even for a moment, doubtful. 

But though I cannot express this conviction of mine too 
strongly, I must carefully guard myself agaist the supposition 
that I intend to suggest that no such thing as ALiojenesis ever has 
taken place in the past, or ever will take place in the future. 
With organic chewistry, molecular physics, and physivlogy yet in 
their infancy, and every day making prodigious strides, I think 
it would be the height of presumption for any man to say that the 
conditions under which matter assumes the properties we cal 
** vital” may not, some day, be artificially brought, together. All 
I feel justified in affirming is, that I see no reason for believing 
that the feat has been performed yet. 

And, looking back through the prodigious vista of the past, I 
find no record of the commencement of life, and therefore 1 am 
devoid of any means of forming a detinite conclusion as to the 
conditions of its appearance. Belief, in the scientitic sense of the 
word, is a serious matter, and needs strong foundations. To s 
therefore, in the admitted absence of evidence, that I have 
belief as to the mode in which the existing forms of life have 
originated, would be using words in a wrong sense. But expecta- 
tion is permissible where belief is not ; aud if it were given me to 
look beyond the abyss of geologically recorded time to the still 
more remote period when the earth was passing through physical 
and chemical conditions, which it can nu more see again than a 
man can recall his infancy, I should expect to be a witness of the 
evolution of living protoplasm from not living matter. I should 
expect to see it appear under forms of great simplicity, endowed, 
like existing fungi, with the power of determining the formation 
of new protoplasm from such matters as ammonium carbonates, 
oxalates, and tartrates, alkaline and earthy phosphates, and water, 
without the aid of light. That is the expectation to which ana- 
logical reasoning leads me ; but I beg you once more to recollect 
that I have no right to call my opinion any thing but an act of 
philosophical faith. 

So much for the history of the progress of Redi’s great doctrine 
of Biogenesis which appears to me, with the limitations I have 
expressed, to be victorious along the whole live at the present 
day. 

As regards the second problem offered to us by Redi, whether 
Xenogenesis obtains, side by side with Homogenesis; whether, 
that is, there exist not only the ordinary living things, giving rise 
to offspring which run through the same cycle as themselves, but 
also others, producing offspring which are of a totally different 
character from themselves, the researches of two centuries have 
led to a different result. That the grubs found in galis are no 
product of the plants on which the gulls grow, but are the result 
of the introduction of the eggs of msects into the substance of 
these plants, was made out by Vallisnieri, Reaumur, and others, 
before the end of the first half of the eighteenth century. The 
tapeworms, bladderworms, and flukes continued to be a stronghol i 
of the advocates of Xenogenesis for a much longer period. Indeed, 
it is only within the last thirty years that the splendid patience of 
Von Siebold, Van Beneden, Leuckart, Kiichenmeister, and other 
helminthologists, has succeeded in tracing every such parasite, 
often through the strangest wanderings and metamorphoses, to an 
egg derived from a parent actually or potentially like itself ; and 
the tendency of inquiries elsewhere has ail been in the same di- 
rection. A plant may throw off bulbs, but these, sooner or later, 
give rise to seeds or spores which develope into the original fourm, 
A Polype may give rise to Medusz, or a Pluteus to an Echinoderm, 
but the Medusa and the Echinoderm give rise to eggs which pro- 
duce Polypes or Plutei, and they are therefore only stages in the 
cycle of lite of the species. 

But if we turn to pathology it offers us some remarkable approxi- 
mations to true Xenogenesis. 

As I have already mentioned, it has been known since the time 
of Vallisnieri and of Reaumur that galls in plants, and tumours 
in cattle, are caused by insects which lay their eggs in those parts 
of the animal or vegetable frame of which these morbid structures 
are outgrowths. Again, it is a matter of familiar experience to 
everybody that mere pressure on the skin will give rise toa corn. 
Now the gall, the tumour, and the corn are parts of the living body, 
which have become, toa certain degree, independent and distinct or- 
ganisms. Undertheinfluence of certain external couditions, elements 
of the body, which should have developed in due subordination to 
its general plan, set up for themselves and apply the nourishment 
which they receive to their own purposes, 

From such innocent productions as corns and warts there are 
all gradations to the serious tumours which, by their mere size 
and the mechanical obstruction they cause, dest:oy the organism 
out of which they are developed ; while, finally, in those terrible 
structures known as cancers, the abnormal growth has acquired 
powers of reproduction and multiplication, and is only worpho- 
logically distinguishable from the parasitic worm, the life of which 
is neither more nor less closely bound up with that of the infested 
organism. 

If there were a kind of diseased structure, the histological ele- 
meuts of which were capable of maintaining a separate and inde- 
pendent existence out of the body, it seems tome that the shadowy 
boundary between morbid growth and XYenogenesis would be effaced. 
And I am inclined to think that the progress of discovery 
has almost brought us to this point already. I have been favoured 
by Mr. Simon with an early copy of the last published of the vain- 
able “‘ Reports on the Public Health,” which, in his capacity of 
their medical officer, he annually presents to the Lords of the Privy 
Council, The appendix to this report contains an introductory 
essay ‘‘ On the Intimate Pathology of Contagion,” by Dr. Burdon 
Sanderson, which is one of the clearest, most comprehensive, and 
well-reasoned discussions of a great question which has come 
under my notice for a long time. I refer you to it for details and 
for the authorities for the statements I am about to make. 

You are familiar with what happens in vaccination. A minute 
cut is made in the skin, and an infinitesimal quantity of 
vaccine matter is inserted into the wound. Within a certain 
time a vesicle appears in the place of the wound, and the duid 
which distends this vesicle is vaccine matter, in quantity a hun- 
dred or a thousandfold that wuich was originally inserted. Now 
what has taken place in the course of this operation? Has the 
vaccine matter by its irritative property produced a were blister, 
the fluid of which has the same irritative property? Or does the 
vaccine matter contain living particles, which have grown and 
multiplied where they have been planted? The observations of 
M. Chauveau, extended and confirmed by Dr. Sanderson himself, 
appear to leave no doubt upon this head. Experiments, similar 
in principle to those of Helmholtz on fermentation and putrefac- 
tion, have proved that the active element in the vaccine lymph is 
non-diffusive, and consists of minute particles not exceeding one- 
twenty-thousandth of an inch in diameter, which are made visible in 
the lymph by the microscope. Similar experiments have proved 
that two of the most destructive of epizootic diseases—sheep-pox 
and glanders—are also dependent for their existence and their pro- 
pagation upon extremely small living solid particles, to which the 
tithe of microzymes is applied. An animal agra under either 
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of these terrible diseases is a source of infection contagion to 
others, for precisely the same reason as a tub of fermenting beer 


is capable of propagating its fermentation by “ infection,” or 
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**contagion,” to fresh worts. In both cases it is the solid living 
particles which are efficient ; the liquid in which they float, and at 
the expense of which they live, being altogether passive. 

Now arises the question, are these microzymes the results of 
Homogenesis or of Xenogenesis ; are they capable, like the Torule 
of yeast, of arising only by the development of pre-existing germs ; 
or may they be, like the constituents of a nut-gall, the results of 
@ modification and individualisation of the tissues of the body in 
which they are found, resulting from the operation of certain con- 
ditions? Are they parasites in the zoological sense, or are they 
merely what Virchow has called “‘ heterologous growths?” It is 
obvious that this question has the most profound importance, 
whether we look at it from a practical or from a theoretical point 
of view. A parasite may be stamped out by destroying its germs, 
but a pathological product can only be annihilated by removing 
the conditions which gave rise to it. 

It appears to me that this great problem will have to be solved 
for each zymotic disease separately, for analogy cuts two ways. I 
have dwelt upon the analogy of pathological modification, which is 
in favour of the xenogenetic origin of microzymes ; but I must 
now speak of the equally strong analogies in favour of the origin 
of such pestiferous particles by the ordinary process of the gene- 
ration of like from like. 

It is at present a well-established fact that certain diseases, both 
of plants and of animals, which have all the characters of con- 
tagious and infectious epidemics, are caused by minute organisms. 
The smut of wheat is a wel]-known instance of such a disease, and 
it cannot be doubted that the grape disease and the potato disease 
fall under the same category. Among animals insects are wonder- 
fully liable to the ravages of contagious and infectious diseases 
caused by microscopic fungi. 

In autumn it is not uncommon to see flies motionless upon a 
wiadow pane with a sort of magic circle in white drawn round 
them, On microscopic examination, the magic circle is found to 
consist of jennmuendils spores, which have been thrown off in all 
directions by a minute fungus called Empusa musce, the spore- 
forming filaments of which stand out like a pile of velvet from the 
body of the fly. These spore-forming filaments are connected with 
others, which fill the interior of the fly’s body like so much fine 
wool, having eaten away and destroyed th2 creature’s viscera. 
This is the full-grown condition of the Empusa. If traced back to 
its earlier stages in flies which are still active, and to all appear- 
ance healthy, it is found to exist in the form of minute corpuscles 
which float in the blood of the fly. These multiply and lengthen 
into filaments, at the expense of the fly’s substance ; and when 
they have at last killed the patient, they grow out of its body and 
give off spores. Healthy flies shut up with diseased ones catch 
this mortal disease and perish like the others. A most competent 
observer, M. Cohn, who studied the development of the Empusa 
in the fly very carefully, was utterly unable to discover in what 
manner the smallest germs of the Empusa got into the fly. The 
spores could not be made to give rise to such germs by cultivation ; 
nor were such germs discoverable in the air, or in the food of the 
fly. It looked exceeding like a case of Abiogenesis, or, at any rate, 
of Xenogenesis ; and it is only quite recently that the real course 
of events has been made out. It has been ascertained that when 
one of the spores falls upon the body of a fly it begins to germi- 
nate and sends out a process which bores its way through the fly’s 
skin ; this, having reached the interior cavities of its body, gives 
off the minute floating corpuscles which are the earliest stage of the 
Empusa. The disease is ‘‘ contagious,” because a healthy fly 
coming in contact with a diseased one, from which the spore- 
bearing filaments protrude, is pretty sure to carry off a spore or 
two. It is ‘‘infectious,” because the spores become scattered 
about all sorts of matter in the neighbourhood of the slain flies. 

The silkworm has long been known to be subject to a very fatal 
and contagious disease called the Muscardine. Audouin trans- 
mitted it by inoculation. This disease is entirely due to the de- 
velopment of a fungus, Botrytis Bassiana, in the body of the cater- 
pillar; and its contagi infecti 





and are accounted for 
in the same way as those of the fly disease. But of late years a still 
more serious epizootic has appeared among the silkworms; and I 
may mention a few facts which will give you some conception of 
the gravity of the injury which it bas inflicted on France alone. 

The production of silk has been for centuries an important 
branch of industry in Southern France, and in the year 1853 it had 
attained such a magnitude that the annual produce of the French 
sericulture was estimated to amount to a tenth of that of the 
whole world, and represented a money value of 117,000,000f., or 
nearly five millions sterling. What may be the sum which would 
represent the money value of all the industries connected with the 
working up of the raw silk thus produced is more than I can pre- 
tend to estimate. Suffice it to say that the city of Lyons is built 
upon French silk as much as Manchester was upon American 
cotton before the civil war. Silkworms are liable to many 
diseases; and, even before 1853, a peculiar epizootic, frequently 
accompanied by the appearance of dark spots upon the 
skin (whence the name of *‘ Pébrine,” which it has received), had 
been noted for its mortality. But in the years following 1853 this 
malady broke out with such extreme violence that in 1856 the silk 
crop was reduced toa third of the amount which it had reached in 
1853, and up till within the last year or two it has never attained 
half the yield of 1853, This means not only that the great number 
of people engaged in silk growing are some thirty millions sterling 
poorer than they might have been; it means not only that high 
prices have had to be paid for imported silkworm eggs, and that, 
after investing his money in them, in paying for mulberry leaves 
and for attendance, the cultivator has constantly seen his silk- 
worms perish and himself plunged in ruin—but it means that the 
looms of Lyons have lacked employment, and that for years en- 
forced idleness and misery have been the portion of a vast popula- 
tion which in former days was industrious and well to do. 

In 1858 the gravity of the situation caused the French Academy 
of Sciences to appoint commissioners, of whom a distinguished na- 
turalist, M. de Quatrefages, was one, to inquire into the nature of 
this di , and, if possible, to devise some means of staying the 

lague. In reading the report,* made by M. de Quatrefages in 

859, itis exceedingly interesting to observe that his elaborate 
study of the Pébrine forced the conviction upon his mind that, in 
its mode of occurrence and propagation, the disease of the silk- 
worm is in every respect comparable to the cholera among man- 
kind. But it differs from the cholera, and so far is a more formi- 
dable disease, in being hereditary, and in being, under some cir- 
cumstances, contagious, as well as infectious. 

The Italian naturalist Filippi discovered in the blood of the silk- 
worms affected by this strange disease a multitude of cylindrical 
corpuscles, each about one six-thousandth of aninch long. These have 
been carefully studied by Lebert, and named by him Panhis- 
tophyton, for the reason that, in subjects in which the disease is 
strongly developed, the cor les swarm in every tissue and organ 
of the body, and even pass into the undeveloped eggs of the female 
moth. But are these corpuscles causes or mere concomitants of 
the disease? Some naturalists took one view and some another; 
and it was not until the French Government, alarmed by the con- 
tinued ravages of the malady, and the inefficiency of the remedies 
which had been suggested, dispatched M. Pasteur to study it, that 
the question received its final settlement, at a great sacrifice, not 
only of the time and peace of mind of that eminent philosopher, 
but, I regret to add, of his health. 

But the sacrifice has not been in vain. It is now certain that 
this devastating, cholera-like Pébrine is the effect of the growth 
and multiplication of the Panhistophyton in the silkworm. It is 
contagious and infectious, because the corpuscles of the Panhisto- 
phyton pass away from the bodies of the d caterpillars, 
directly or indirectly, to the alimentary canal of healthy silkworms 
in their neighbourhood; it is hereditary, because the corpuscles 
enter into the eggs while they are being formed, and consequently 
are carried within them when they are laid; and for this reason 
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j also it presents the very singular 





iarity of being inherited 
only on the mother’s side. There is nota single one of all the ap- 
parently capricious and unaccountable phenomena presented by 
the Pébrine but has received its explanation from the fact that 
the disease is the result of the presence of the microscropic 
organism, Panhistophyton. 
uch being the facts with respect to the Pébrine, what are the 
indications as to the method of panning it? It is obvious that 
this depends upon the way in which the Panhistophyton iz gener- 
ated. If it may be generated by Abiogenesis or by Xenogenesis 
within the silkworm or its moth, the extirpation of the disease 
must depend upon the prevention of the occurrence of the condi- 
tions under which this generation takes place. But if, on the other 
hand, the Panhistophyton is an independent organism which is no 
more generated by the silkworm than the mistletoe is generated by 
the oak or the apple-tree on whichit grows, though it may need the 
silkworm for its development in the same way as the mist]toe needs 
the tree, then the indications are totally different. The sole 
thing to be done is to get rid of and keep away the germs of the 
Panhistophyton. As might be imagined from the course of his 
revious investigations, M. Pasteur was led to believe that the 
latter was the right theory ; and guided by that theory has de- 
vised a method of extirpating the disease, which has proved to 
be completely successful wherever it has been properly carried 
out. 

There can be no reason, then, for doubting that, among insects, 

tagious and infecti diseases of great malignity are caused 
by minute organisms which are produced from pre-existing germs, 
or by Homogenesis ; and there is no reason, that I know of, for 
believing that what happens in insects may not take place in the 
highest animals. Indeed, there is already strong evidence that 
some diseases of an extremely malignant and fatal character to 
which man is subject are as much the work of minute organism 
as is the Pébrine. I refer for this evidence to the very striking 
facts adduced by Professor Lister in his various well-known pub- 
lications on the antiseptic method of treatment. It seems to me 
impossible to rise from the persual of those publications without 
a strong conviction that the lamentable mortality which so fre- 
quently dogs the footsteps of the most skilful operator, and those 
deadly consequences of wounds and injuries which seem to haunt 
the very walls of great hospitals, and are, even now, destroying 
more men than die of bullet or bayonet, are due to the importa- 
tion of minute organisms into wounds, and their increase and 
multiplication ; and that the surgeon who saves most lives will 
be he who best works out the practical consequences of the hypo- 
thesis of Redi. 

I commenced this address by asking you to follow me in an at- 
tempt to trace the path which has been followed by a scientific 
idea, in its long and slow progress from the position of a probable 
hypothesis to that of an established law of nature. Our survey 
has not taken us into very attractive regions ; it has lain, chiefly, 
in a land flowing with the abominable, and peopled with mere 
grubs and mouldiness. And it may be imagined with what smiles 
and shrugs practical snd serious contemporaries of Redi and Spal- 
lanzani may have commented on the waste of their high abilities 
in toiling at the solution of problems which, though curious 
enough in themselves, could be of no conceivable utility to man- 
kind. 

Nevertheless you will have observed, that before we had tra- 
velled very far upon our road there appeared, on the right hand 
and on the left, fields laden with a harvest of golden grain, imme- 
diately convertible into those things which the most sordidly prac- 
tical of men will admit to have ine namely, money and life. 

The direct loss to France caused by the Pébrine in seventeen 
years cannot be estimated at less than fifty millions sterling; and 
if we add to this what Redi’s idea, in Pasteur’s hands, has done 
for the wine grower and for the vinegar maker, and try to capita- 
lise its value, we shall find that it will go a long way towards re- 
pairing the moncy losses caused by the frightful and calamitous 
war of this autumn. 

And as to the equivalent of Redi’s thought in life, how can we 
over-estimate the value of that knowledge of the nature of epi- 
demic and epizootic diseases, and consequently of the means of 
checking or eradicating them, the dawn of which has assuredly com- 
menced ? 

Lovking back no further than ten years it is possible to select 
three (1863, 1864, and 1869) in which the total number of deaths 
from scarlet fever alone amounted to ninety thousand. That is 
the return of killed, the maimed and disabled being left out of 
sight. Why, it isto be hoped that the list of killed in the pre- 
sent bloodiest of all wars will not amount to more than this! 
But the facts which I have placed before you must leave the least 
sanguine without a doubt that the nature and the causes of this 
scourge will, one day, be as well understood as those of the Pébrine 
are now ; and that the long suffered massacre of our innocents 
will come to an end. 

And thus mankind will have one more admonition that “‘ the 
people perish for lack of knowledge ;” and that the alleviation of 
the miseries and the promotion of the welfare of men must be 
sought by those who will not lose their pains in that diligent, 
patient, loving study of all the multitudinous aspects of nature, 
the results of which constitute exact knowledge, or science, 

It is the justification and the glory of this great meeting that it 
is gathered together for no other object than the advancement of 
the moiety of science which deals with those phenomena of nature 
which we call physical. May its endeavours be crowned with a 
full measure of success ! 








The following is the opening address, delivered yesterday 
——- to Section A of the British Association, by the presi- 
dent of the section, Mr. J. Clerk Maxwell, LL.D., F.R.S. :— 

At several of the recent meetings of the British Association the 
varied and important business of the mathematical and physical 
section has been introduced by an address, the subject of which 
has been left to the selection of the president for the time being. 
The perplexing oy of choosing a subject has not, however, fallen 
tome. Professor Sylvester, the president of Section A at the 
Exeter meeting, gave us a noble vindication of pure mathematics 
by laying bare, as it were, the very working of the mathematical 
mind, and setting before us, not the mere instruments of preci- 
sion, which form the armoury of the mathematician, or the dry 
results, which are only the monuments of his conquests, but the 
mathematician himself, with all his human faculties, directed by 
his professional sagacity to the pursuit, apprehension, and 
exhibition of that ideal harmony which he knows to be the root of 
all knowledge, the fountain of all pleasure, and the condition of 
all action. The mathematician has, above all things, an eye for 
symmetry, and Professer Sylvester has not only recognised the 
egy formed by the combination of his own subject with 
tho-e of the former = yar aye but has pointed out the duties of 
his successor in the following characteristic note :—‘‘ Mr. Spottis- 
woode favoured the section in his opening address with a com- 
bined history of the progress of mathematics and physics ; Dr. 

dall’s address was virtually on the limits of physical 
philosophy ; the one here in print is an attempted faint adumbra- 
tion of the nature of mathematical sci in the abstract. What 
is wanting (like a fourth sphere resting on three others in contact) 
to build up the ideal pyramid is a di ‘se on the relation of the 
two branches (mathematics and physics), to their action and 
reaction upon one another—a magnificent theme, with which it is 
to be hoped that some future presidents of Section A will crown 
the edifice, and make the tetralogy (symbolisable by A + A!, A, 
A', A A!) complete.” 
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systems of science into which phenomena, our knowledge of which 
is still in the nebulous stage, are growing. I have been carried by 





the penetrating insight and forcible expression of Dr. Tyndall into 
that sanctuary of minuteness and of power where molecules obey 
the laws of their existence, clash together in fierce collision, or 
grapple in yet more fierce embrace, apa & in secret the forms 
of visible things. I have been guided by Professor Sylvester to- 
wards those serene heights 
Where never a cloud, or moves a wind, 
Nor ever falls the it white star of snow, 
Nor ever lowest roll of thunder moans, 
Nor sound of human sorrow mounts to mar 
Their sacred everlasting calm. 
But who will lead me into that still more hidden and dimmer 
region where Thought weds Fact, where the mental operations of 
the mathematician and the physical action of the molecules are 
seen in their true relation? Does not the me | to it lead through 
the very den of the metaphysician, abho: by every man of 
science, and strewed with the bones of former cxplorers? It 
would, indeed, be a foolhardy adventure for me to take up the 
valuable time of the section by leading you into those speculations 
which require, as we know, thousands of years even to s them- 
selves intelligibly. But we are met as cultivators of mathematics 
and physics. In our daily work we are led up to questions the 
same in kind with those of metaphysics ; but we come to them, 
not trusting to the native —e power of our own minds, 
but trained by a long-continued adjustment of our thoughts 
to the facts of external nature. As mathematicians we peform 
certain mental operations on the symbols of number or of 
quantity, and by proceeding step by step from mere simple 
to more complex operations we are enabled to express the 
same thing in different though equivalent forms. The equiva- 
lence of these different forms, though a necessary consequence 
of self-evident axioms, is not always to our minds self-evi- 
dent ; but the mathematician, who by long pase acquired a 
familiarity with many of these forms, and has become expert in 
the processes which lead from one to another, can often transform 
a perplexing expression into another which explains its meaning 
in more intelligible language. As students of physics, we observe 
phenomena under varied circumstances, and endeavour to deduce 
the laws of their relations. Every aatural phenomenon is to our 
minds the result of an infinitely complex system of conditions. 
What we set ourselves to do is to unravel these conditions, and 
by viewing the phenomenon in a way which is partial and im- 
perfect in itself, to piece out its features one by one, beginning 
with that which strikes us first, and thus gradually learning how 
to look at the whole phenomenon so as to obtuin a greater degree 
of intellectual clearness and distinctness. Here again the feature 
which presents itself most forcibly to the untrained inquirer may 
not be that which is considered the most fundamental by the ex- 
perienced man of science, for the success of any physical investi- 
gation depends upon the judicious selection of what is to be ob- 
served as of primary importance, combined with a voluntary ab- 
straction of the mind from those features which, however attrac- 
tive they may appear, we are not yet sufficiently advanced in 
i to investigate with profit. Intellectual processes of this 
kind have been going on since the first formation of language, and 
are going on still. Nodoubt the feature which strikes us first and 
most strongly in any phenomenon, is the pleasure or the pain 
which accompanies it, and the agreeable or disagreeable results 
which follow after it. A theory of nature from this point of view 
is embodied in many of our words and phases, and is by no means 
extinct even in our deliberate opinions. It was a great step in 
science when men became convinced that in order to understand 
the nature of things, they must begin by asking, not whether a 
thing is good or bad, noxious or beneficial, but of what kind it is, 
and how much is there of it. Quality and quantity were then 
recognised as the first features to be observed in scientific inquiry. 
As science has been developed, the domain of quantity 
has encroached on that of quality, till the process of scientific 
inquiry in many instances seems to have become simply the 
measurement and registration of quantities, combined with a 
mathematical discussion of the results. It is this scientific 
method of directing our attention to those features of phe- 
nomena which may be regarded as quantities which brings 
physical research under the influence of mathematical rea- 
soning. In the work of the section we shall have abundant 
examples of the application of this method to the most recent 
conquests of science; but I think it desirable that we should con- 
sider some of the reciprocal effects of the progress of science upon 
those el tary ptions which are often thought to be beyond 
the reach of change. If the skill of the mathematician has enabled 
the experimentalist to see that the quantities which he has mea- 
sured are ted b y relations, the discoveries of 
physics have revealed to the mathematician new forms of quanti- 
ties which he would never have imagined for himself. Of the 
methods by which the mathematician may make his labours most 
useful to the student of nature that which I think is at present 
most important is the systematic classification of quantities. 
The quantities which we study in mathematics and physics 
may be classified in two different ways. The student who 
wishes to master any particular science must make himself 
familiar with the various kinds of quantities which occur 
in that science. He comes to regard these quantities as 
forming a connected system, and classes them together 
as the quantities of that particular science. This classi- 
fication is the most natural from a physical point of view, and it is 
the first in the order of time. But when the student has be- 
come acquainted with several different sciences he finds that the 
mathematical pr in one sci are reproduced in another, 
so that his knowledge of the one science may be made a most use- 
ful help in the study of the other. When he examines into the 
reason of this he finds that in the two sciences he has been dealing 
with systems of quantities in which the mathematical forms 
of the relations of the quantities are the same in both 
systems, though the physical nature of the quantities may be 
utterly different. He is thus led to recognise a new classification 
of quantities in which their physical nature is subordinated to their 
mathematical form. This is the point of view which is character- 
istic of the mathematician, but it stands second to the physical 
aspect in order of time, because the human mind, in order to con- 
ceive of different kinds of quantities, must have them presented to 
to it by nature. I do not here refer to the fact that all quantities 
as such are subject to the rules of arithmetic and algebra, and are 
therefore capable of being submitted to those dry calculations 
which represent, to many minds, their only idea of mathematics. 
The human mind is never satisfied, and is certainly never in the 
highest enjoyment of its functions, when it is doing the work of a 
calsaleting machine. The man of science aspires to clear ideas. 
If he can obtain clear ideas only by means of long calculations he 
is willing to become for a season a calculating machine. 
But if he finds that clear ideas are not to be obtained by means 
of processes, the steps of which he is sure to forget before he has 
reached the conclusion, it is much better that he should attempt 
another method, and try to understand the subject bh ge of 
well-chosen illustrations derived from subjects with which he is 
more familiar. We all know how much more popular an exposi- 
tion is when it is aided by physical illustrations than when the 
naked processes of reasoning and calculation form the principal 
subject of discourse. Nowa truly scientific illustration isa method 
to enable the mind to grasp some conception or law in one branch 
of science by placing before it a conception or law in a different 
branch of science, and directing the mind to lay hold of that 
mathematical form which is common to the os ideas in 
the two sciences, leaving out of a t for the present the differ- 
ence between the physical nature of the real phenomena. When 
the quantities w are placed before us as correspondi 
uantities really to the same mathematical class, the 
iiiustration is a truly scientific.one, and it becomes not merely a 
ethod of teaching science to those who have little 
ition of the formal analogy 
to a more profound know- 
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ledge of both than could be obtained by studying them separately. 
There are men who, when any relation or law, however complex, 
+is put before them in a symbolical form, can its full meaning 
as a relation among abstract quantities. Such men sometimes 
treat with indifference the further statement that quantities 
actually exist in nature which fulfil this law. The mental 
image of the concrete reality seems rather to disturb than 
to assist their contemplations. But the great majority 
of mankind are utterly unable to retain in their minds the 
unembodied symbols of the pure mathematician, so that if 
science is ever to become popular, and yet remain scientific, 
it must be by a profound study and a copious application of those 
principles of classification of quantities which lie at the root of 
every truly scientific illustration. 

There are, as I have said, some minds which can go on contem- 
plating with satisfaction pure quantities presented to the eye by 
symbols, and to the mind in a form which none but the mathema- 
tician can conceive. There are others who feel more enjoyment in 
following geometrical forms which they can draw on paper or 
build up in the empty space before them. Others again are not 
content unless they can project their whole physical energies into 
the scene = they have er up. They ee tdhinet the 

ts rush th h space, and they experience a feeling of ex- 
hilaration. They calculate the force between the earth and the moon, 
and they feel their own muscles straining with the effort. To such 
men momentum, energy, mass are not mere abstract expressions of the 
results of scientific inquiry ; they are words of power which stir 
their souls like the memories of childhood. or the sake of 
persons of these different types, scientific truth should be pre- 
sented in different forms, and should be regarded as equally scien- 
tific, whether it appears in the robust form and the vivid colouring 
of a physical illustration, or in the paleness and tenuity of a 
symbolical expression. Time would fail me if I were to attempt 
to give examples of the scientific value of the classification of 
uantities. I shall only mention the name of that important 
class of magnitudes having direction in space to which Hamilton 
has given the name of vectors, and which form the subject-matter 
of his Calculus of Quaternions, a branch of mathematics which, 
when it shall have been thoroughly unders by men of the 
illustrative type, and clothed by them with physical imagery, 
will become, perhaps under some new name, a most 
werful method of communicating exact scientific know- 
edge to persons apparently devoid of the calculating spirit. 

The mutual action and reaction between the different depart- 
ments of human thought is so interesting to the student of scientific 
progress, that at the risk of still further encroaching on the time 
of the section I shall say a few words on a branch of physics 
which not very long ago would have been considered rather a 
branch of metaphysics—I mean the atomic, or, as it is now called, 
the molecular theory of the constitution of bodies. Not many 
years ago, if we had been asked in what regions of physical science 
the advance of discovery was least apparent, we should have 
pointed to the hopeless distance of the fixed stars on the one hand 
and to the inscrutable delicacy of the texture of material bodies 
on the other. If we are to regard Comte as in any degree repre- 
senting the scientific opinion of his time, the research into what 
takes place beyond our own solar system seemed then to be ex- 
ceedingly unpromising, if not altogether illusory. The opinion 
that the bodies which we see and handle, which we can set in 
motion and bring to rest, which we can break in pieces and de- 
stroy, are composed of smaller bodies which we cannot see or 
handle separately, which are always in motion, and which can 
neither be stopped nor broken in pieces, nor in any way destroyed, 
or even deprived of the least of their properties, was known by the 
name of the atomic theory. It was associated with the names of 
Democritus, Epicurus, and Lucretius, and was commonly sup- 
posed to admit the existence only of atomsand void, to the exclu- 
sion of any other basis of things from the universe. In physical 
reasonings and calculations we often argue as if such sub- 
stances as air, water, or metal, which appear, to our senses, 
uniform and continuous, were strictly and mathematically 
uniform and continuous; so that as we can go on dividing 
a pint of water into many millions of portions, each of 
which is as fully endowed with all the properties of water as the 
pint itself, we might go on for ever dividing these into still 
smaller portions. It is true that even if we were to proceed with 
the process of division much further than we can follow it with 
the most powe1ful microscope, we should be unable to detect any 
want of homogeneity in the Tittle drops. Dr. Tyndall, with an ex- 
ceedingly small fraction of a grain of nitrite of butyle, can produce 





a large cloud, every portion of which appears to the eye perfectly | 
homogeneous, and therefore he concludes that the smallest visible , 
But evidence | 


portion of the cloud must contain many molecules. 
from different and independent branches of physical science is crowd- 
ing in upon us, which compels us to believe that if we could push 
the process of division still farther we should come to a limit in 
which the separate portions would no longer have the properties 
of the substance in mass, because each portion would then con- 
tain only one molecule of the substance. Now suppose we 
have got one molecule. We cannot see it, and we can- 
not assume it to have the same physical properties 
as the substance in mass. If it is a ical] pound 
substance the molecule may be divided into others more 
simple. But let us suppose that the decomposing powers of 
chemistry have been exhausted, and that we havea single molecule 
of a simple substance. What do we know about it? Chemistry 
tells us that the weight of a molecule of oxygen is sixteen times 
as great as that of a molecule of hydrogen, and that the number 
of molecules in a cubic inch of gas is the same whether the gas be 
oxygen or hydrogen. But chemistry does not tell us the actual 
weight of a molecule of either gas, or how many of them there are 
in acubic inch. But there are many physical phenomena which 
depend upon the action of molecules as distinguished from that 
of masses, such as the superficial tension of liquids, which pro- 
duces the ens known as those of capillary attraction. The 
rate of diffusion of liquids and gases through each other probably 
depends on the degree in which the moti of the molecules are 
peded by hustling against other molecules, The rate of electro- 
lytic conduction, according to Wiedemann’s theory, is influenced 
by the same cause, and also the conduction of heat in fluids. The 
viscosity, or internal friction of gases, also depends in a still more 
direct way on the mode in which the collisions of the molecules 
take place ; and since our ideas on this subject have been put into 
form by Clausius, and subjected to experimental investigation, 
the dynamical theory of the constituent motion of agitation of 
molecules has acquired a very high degree of prubability. 
‘Now, Sir William Thomson has shown by several independent 
lines of argument, deduced from phenomena of such different 
kinds as the electrification of metals by contact, the tension of 
soap bubbles, and the friction of air, that in ordinary solids and 
liquids the average distance between contiguous molecules is less 
— 4 = ——— and greater the two thousand- 
millionth of a centimetre. Thi A cee Neer Po emme,F ro 
estimate, and is derived from measurements which are co im 
rough ; but if at the present time we can even form a rough plan 
of arriving at a result of this kind, we may hope that as our 
means of experimental inquiry become more accurate and more 
varied our conception of a single molecule will become more defi- 
nite, so that we shall at lengtn be able to estimate its weight. 
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- This ca make the theory of molecules 
and that of probability mutually illustrate each other. But to the 








A theory which Sir W. Th has founded on Helmholtz’s 
splendid hydrodynamical theorems seeks for the properties of 
molecules in the ring-vortices of a perfectly frictionless incompres- 
sible homogeneous fluid. It findsin thesering-vortices the property 
of permanence and indestructibility. They are also recipients of im- 





can even now furnish us with unalterable standards of and 
time in the wave lengths and wave periods of the light which 
they emit, and em oy hereafter also furnish us with a standard 
of mass which will be more permanent than even that of our 
planet. When we find that here and in the starry heavens there 
are i ltitudes of little bodies of exactly the same 
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Pp and of energy, and are capable of such varied 
and self-involutions, that if only the fundamental property of the 
attraction of gravitation could be clearly explained we should be 
warranted in expending any amount of mathematical skill in 
working out their other properties. Whatever results may be ob- 
tained by this line of they are valuable theorems in 
hydrodynamics, even if they are inapplicable to the theory of 
molecules ; and they have this essential difference from all results 
derived from the arbitrary investi of a molecule with forces, 
that in the vortices we have nothing but matter and motion, and 
that everything follows of necessity from the original impetus, 
without any further assumptions. Even in the present imperfect 
state of the theory, the contemplation of the permanence and in- 
dividuality of a ring vortex in a uniform fluid cannot fail to dis- 
turb the commonly received opinion that a molecule, in order to 
be permanent, must be pa wa body.* Whatever theory of the 
constitution of molecules we adopt, one of the first conditions it 
must fulfil is the explanation of the fact that a molecule can be 
set into a state of internal vibration, in which it gives off to the 
surrounding medium light of definite ref ibility, that is to say, 
of definite wave length and definite period of vibration. The fact 
that all the molecules, say of hydrogen, which we can procure for 
our experiments, when agitated by heat or by the passage of an 
electric spark, vibrate precisely in the same periodic time, or, to 
speak more accurately, that their vibrations are composed of a 
number of simple vibrations having the same periods, what- 
ever be the origin of the hydrogen, is a very remarkable fact.+ 
I must leave it to others to speak of the progress of that splen- 
did series of spectroscopic discoveries by which the chemistry of 
the heavenly bodies has been made a subject of human inquiry, 
and by which those motions of the stars along the line of vision 
which escape ordinary observation have been revealed by the 
spectroscope. I wish rather to direct your attention to the fact 
that every molecule of hydrogen which we can procure has ex- 
actly the same system of periods of free vibration. Molecules 
from different sources keep time together as exactly as carefully 
regulated watches, and the spectroscopic examination of the light 
of the stars shows that in regions, the distance of which we can 
only feebly imagine, there are molecules vibrating in exact unison 
with our terrestrial hydrogen. Now this absolute equality in the 
magnitude of quantities so small and occurring in such 
distant parts of the universe is worth our consideration. 
The dimensions of individual natural bodies are in 
general either quite indeterminate, as in the case of 
planets, stones, trees, &c., or they vary within moderate limits, as 
in the case of barleycorns, eggs, &c., but in every case small quan- 
titative differences are met with which do not interfere with the 
properties of the body. Even crystals, the geometrical form of 
which is perfectly definite, are variable with respect to their abso- 
lute dimensions. It is among molecules, and only among mole- 
cules, that each individual must not only be similar in form and 
properties to every other, but also equal in absolute measurement. 
Among the works of man we sometimes find uniformity. There 
is a uniformity among the different bullets which are cast in the 
same mould, and the different copies of books which are printed 
from the same type. If we examine the coins, or the weights and 
measures of a civilised country, we find a uniformity arising from 
careful adjustment to standards made and provided by the State. 
This degree of uniformity of these national units is an indication 
of the spirit of justice in the nation which has enacted laws to re- 
gulate them and appointed officers to test them. The subject is 
one in which we, as a body, take a warm interest, and you are all 
aware of the vast mass of scientific work which has been.expended, 
and profitably expended, in providing weights and measures for 
commercial and scientific purposes. The earth has been measured 
as a basis for a per t standard of length, and every property 
of metals has been investigated to guard against alteration of the 
material standards when made. To weigh or measure anything 
with modern accuracy requires a course of experiment and calcula- 
tion in which almost every branch of — and mathematics is 
brought into requisition. Yet, after all, the dimensions of the 
earth and its time of revolution, though relatively to us very per- 
manent, are not so by any _———- aay. The earth 
might contract by cooling, or it might be enlarged by a layer of 
meteorites, or its rate of revolution might slowly slacken, and yet 
it would continue to be a planet. Molecules, on the other hand, 











physical philosopher a still more interesting question is preseyted—Can 
we apply the axioms which we deduce from our experience of visible 
bodies to the case of these molecules which we cannot handle separately? 
For instance, if two of them are placed within a very small space, do 
they ily occupy diff Dg of it? Are molecules impene- 
trable to euch other like visible ies, or can several of them, when in 
combination, occupy exactly the same part of space? Of course, if they 
are mere mathematical points, endowed with certain forces, as some 
speculators, familiar with the ordinary assumptions of mathematicians 
about central forces, have been bold to assert, then there is nothing 
wonderful in two points coinciding, provided we can overcome any 
mutual repulsion they may have. But the whole method of reasoning 
about centres of force isa mere extension of mathematical assumptions 
to real things. Force only exists as a useful figment of our minds. 
What we really believe in. s matter and its changes, which we call 
motion. We only know matter as the recipient of momentum and 
energy; and all that we know of momentum and energy is as they 
exist in matter. 

* Besides this, every theorem about ow | vortices corresponds, as 
Helmholtz has pointed out, to a theorem in electrodynamics, sv that the 
two sets of theorems may be used to illustrate each other. The study of 
these ring vortices is likely to increase our uaintance with that very 
interesting but hitherto little cultivated branch of mathematics called 
by Leibnitz the ‘“‘ Geometry of Position,” which investigates those pro- 
perties of geometrical figures which remain unchauged during their 
continuous deformations ; Gauss, when he was led by electrodynamic 
considerations to a mathematical expression which indi whether 
two closed curves in space are linked together, regretted that so little 
had been done in this direction since the days of Euler and Vandermonde , 
but Riemann, by his theory of multiple connections, which Helmholtz 
has extended to solid figures, and Cayley, by his theory of the itions 
of a close, have revived the subject. Listing in 1847, in his “‘ Vors- 
tudien zur Topologie,” investigated the theory of the knots and inter- 
lacing of cl curves in space, and more recently in his “Census” he has 
provided us with a copious vocabulary of terms of geometrical topology, 
which I have found exceedingly useful in the study of electricity. 

+ It appears from the dynamical theory of a connected —- of any 
kind that the parts of such a system, if set in motion and left to them- 
selves, will have a motion compounded of a number of simple vibrations, 
which are called the free vibrations of the system. But if this system is 
repeatedly agitated by blows from without, and at the san.e time sur- 
rounded by a medium to which it can communicate undulations, then, if 
the strokes follow one another in rapid succession, forced vibrations due 
to these strokes will be set up in the system, and will be communicated 
sufficient time is allowed between the strokes, the 
the free vibrations, and 
rrespond 
to us, if we were to make a very rapid series of 
strokes on a bell, like that produced by drawing a saw across the li 
the bell, we should hear a very disagreeable noise, in which no distinct 
musical sound could be ved; but if we allow a sufficient time 
between the strokes, the a noises die away so idly that the 
true harmonies of the bell are heard, and of these mtal note 
alone is left ut last. Mr. Lockyer and tent Seek trioion anne 
some ae experiments on ydrogen 
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mass, so many and no more to the grain, and vibrating in exactly 
the same time, so many times and no more in a second, 

when we reflect that no power in nature can alter in the least the 
mass or the period of any one of them, we seem to have advanced 
along the path of natural knowledge to a point at which we must 
accept the guidance of that faith by which we understand that 
“that which is seen was not made of things which do appear.” 

One of the most important results of the study of molecular 
motion and the diffusion of fluids is the light it throws on the 
nature of irreversible p pr , that is, which tend 
continually towards a certain limiting state. Thus, if two gases 
be put into the same vessel and originally occupy different parts 
of it, they will gradually diffuse into each other, so that the 
mixture tends continually to become more uniform in composition. 
If we could fix our attention upon any selected number of the 
molecules of the air in this room, say those which at present 
occupy the upper half of it, we sbould find them in a state of 
constant agitation, hustled by each other and by other molecules, 
till, as time goes on, they are continually more and more uai- 
formly diffused through the remaining air of the room. In the 
case of the interdiffusion of the two different gases they can be 
separated again by chemical means, but no natural process can be 
even thoughtof which will bring all the individual molecules which 
are now in the upper part of the room into the upper part again 
after they have once been diffused among the lower particles. 
This is a case of the irreversible diffusion of material bodies, but 
the conduction of heat isan example of the diffusion of energy; 
and it has been pointed out by Sir W. Thomson that this diffusion 
is not only irreversible, but that it is constantly diminishing that 
part of the stock of energy which exists in a form capable of 
being converted into mechanical work. This is Thomson’s theory 
of the irreversible dissipation of energy, and is equivalent toClausius’ 
doctrine of the growth of what he callsentropy. The irreversible 
character of this process is symbolically embodied in Fourier’s 
theory of the conduction of heat, where the formulz themselves 
indicate a possible solution for all positive values of the time, 
but assume critical values when the time is made zero, and 
become absurd when the time is assumed to be negative. The 
idea which these researches impress on the mind, when we follow 
the natural course of time, is that of an ultimate state of uniform 
diffusion of energy, which, however, is not acfually reached in any 
finite time. But if we reverse the process, and inquire into the 
former state of things by causing the symbol of time to 
diminish, we are led up to a state of things which cannot 
be conceived as the result of any previous state of things, 
and we find that this critical condition actually existed 
at an epoch, not in the utmost depths of a past eternity, but 
— from the present time by a finite interval. This idea of 
a beginning is one which the physical refearches of recent times 
have brought home to us more than any observer of the course of 
scientific thought in past times would have had reason to expect. 

But the mind of manisnot like Fourier's heated body, continually 
settling down into an ultimate state of quiet uniformity, the 
nature of which we can already predict. It is rather like a tree 
shooting out branches which adapt themselves to the new aspects 
of the sky, towards which they climb, and roots which coutort 
themselves among the strange strata of the earth into which they 
delve. To us, a breathe only the spirit of our age, and know 
only the characteristics of contemporary thought, it is as impos- 
sible to predict the general tune of the science of the future as to 
anticipate the particular discoveries which it will make. 

Physical research is continua!ly revealing tous new features of 
natural processes, and compelling us to select from our stores of 
mathematical method those forms of thought by which ideas appro- 
priate to the natural processes may be developed. Hence the im- 
portance of a careful swudy of the relations between mathematics 
and physics, and of the conditions under which the ideas 
derived from one department of physics may be used in study- 
ing another without introducing errors which may become 
obstinate. The figure of speech by which we transfer the language 
and ideas of a familiar science to a subject with which we are less 
acquainted may be called scientific metaphor. Thus, the words 
velocity, momentum, force, &c., have acquired certuin precise 
meanings in elementary dynamics. They are also employed in the 
dynamics of a connected system in a sense which, though perfectly 
analogous to the elementary sense, is wider and more general. 
These generalised forms of elementary ideas may be called meta- 
phorical terms in the sense in which every abstract term is meta- 
phorical. The characteristic of a really scientific system of meta- 
phors is that each term in its metaphorical use retains the whule 
of the relations to the other terms of the system which it in 
its original use. The metaphor is then truly scientific —not only a legi- 
timate product of science but capable of generating science in its 
turn. There are certain electrical phenomena, again, which are 
connected together by relations of the same form as those which 
connect dynamical phenomena. To apply to these the phrases of 
dynamics, with proper distinctions and provisional reservations, is 
an example of a metaphor of a bolder kind. If, however, the rela- 
tions to each other of the terms employed remain the sameas in ele- 
mentary dynamics, they serve to ack the apprehension of electrical 
relations more easy to those who have been already trained in dyna- 
mics. 

Suppose, then, that we have successfully introduced certain 
ideas belonging to anelementary science by applying them in a meta- 
phorical manner to some new class of phenumenon, it becomes 
an important philosophical question to determine in what degree 
the applicability of the old ideas to the new subject is a proof that 
new phenomena are physically similar to the old. The best instances 
for the determination of this question are those in which two diffe- 
rent expianations of the same thing have been given. The most 
celebrated case of this kind is that of the corpuscular and the 
undulatory theories of light. Many phenomena are equally well 
explained by both, though on quite different hypotheses. Other 
phenomena contradict one of them. To understand the true 
relation of the rival theories, we must look at them in the light 
which Hamilton has thrown upon them by his discovery, that to 
every brachystochrone problem there corresponds a problem of free 
motion, involving different forces and velocities, but resulting in 
the same metrical path. This bas been clearly shown in a 
paper by Professor Tait. 

any electrical phenomena can be explained on two 
different hypotheses, one of which supposes that electricity 
acts many at a distance, but with a force which, 
according to Weber's theory, depends on the velocity, and accord- 
ing to a theory hinted at by Gauss, and developed by Riemann, 
Lorenz, and Neumann, acts not instantaneously, but after a time 
depending on the distance. The other theory denies action at a 
distance, and attributes electric actions to t and p 
i i di t being the same in kind 


ese 
engineers, and the medium being identical 
with that in which light is supposed to be propagated. That 
theories apparently so opposed should both explain not only the 
phenomena by the aid oF which they were constructed, but phe- 
nomena of other kinds, and that both should have independently 
arrived at the same numerical relation between electrical pheno- 
mena and the velocity of light, is a fact the philosophical 
importance of which we cannof fully appreciate till we have 
reached a scientific altitude from which the true relation 
of hypotheses so different can be seen. 

Ihave nomore tosay about the relation of mathematics to physics. 
In themselves one is an operation of the mind, the otheris a dance 














of molecules. The molecules have laws of their own, some of 
which we select as most intelligible to us, and most amenable to 
our calculation. We form a theory of the action off bodies from 








clear view of the phenomena of light. 
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these partial data, and we ascribe any deviation of the actual 
phenomena from this theory to disturbing causes. At the same 
time we confess that what we call disturbing causes are simply 
those parts of the true laws of action which we do not know or 
have neglected. We acknowledge that the so-called disturbance 
is a mere figment of the mind, not a‘fact of nature; so that in 
nature there is no real disturbance. But this is not the only way 
in which the harmony of the material with the mental operation 
may be disturbed. The mind of the mathematician is subject to 
many disturbing causes, such as fatigue, loss of memory, pressure of 
business, preconceived opinions; and it is found that from these 
and other causes mathematicians and calculators make mistakes. 
I am not prepared to deny that, to some minds of a higher order 
than ours, each of these errors might be traced to the regular 
operation of the laws of actual thought. Indeed, we ourselves 
often do detect, not only errors of calculation, but the causes of 
these errors. This, however, by no means alters our conviction 
that they are errors, and that one process of thought is right and 
another processwrong. Oneof the most profound mathematiciansand 
thinkers of our time, the late George Boole, when reflecting on the 
precise and definite character of the laws of right thinking, as com- 
pared with the exceedingly perplexing and mysterious character of 
the laws of actual and fallible thinking, was Jed to another of those 
points of view from which science seems to look out into a region 
beyond herowndomain. ‘‘ We must admit,” he says, “that there 
exist laws which even the rigour of their mathematical forms does 
not preserve from violation. We must ascribe to them an autho- 
rity the essence of which does not consist in power, a supremacy 
which the analogy of the inviolable order of the natural world in 
no way assists us to comprehend.” 





The following is the opening address, delivered yesterday 
(Thursday), to Section B of the British Association, by the presi- 
dent of the section, Professor Roscoe, F.R.S. :— 

Gentlemen,—In the midst of the excitement of the horrible 
war in which the two most scientific nations of the Continent are 
now plunged, let us endeavour to turn our thoughts into channels 
more congenial to the scientific inquirer, and allow me to recount 
to you, as far as I am able, the peaceful victories which, since 
our last meeting in Exeter, have been achieved in our special 
department of chemistry. But first may I be permitted to draw 
your attention to the fact that whilst on the one hand we hear of 
professors of chemistry and their students volunteering in the 
humane offices of field apothecaries or hospital attendants, we 
learn on the other hand that a distinguished chemist has accepted 
the chairmanship of a scientific committee called together for the 
express purpose of employing all the resources of modern che- 
mistry in the horrible destruction of their fellow creatures; for to 
what do such resources in the last instance amount, but to sudden 
explosion, fire, or poison? The application of such means in such 
an age as this cannot surely be justified in any sense either by 
patriotism or public duty. And yet in spite of all this it is in my 
mind mainly to the brotherly intercourse of those interested 
in science, and in its applications to the arts and manufactures in 
difierent countries, that we must look as the smallibut living fire 
which in the end will surely serve to melt down national animosi- 
ties. and to render impossible the breaking out of disasters so 
fatal to the progress of science and to the welfare of humanity as 
that of which we are now, unfortunately, the spectators. 

With regard 10 the position of chemical svience at the present 
moment, it will not take acareful observer long to see that, in spite 
of the numerous important and brilliant discoveries of which 
every year has to boast, we are really but very imperfectly 
acquainted with the fundamental laws which regulate 
chemical actions, and that our knowledge of the ultimate 
constitution of matter upon which those laws are based is 
but of the most elementary nature. In proof of this I need 
only refer to the different opinions expressed by our leading 
chemists, in a discu-sion which lately took place at the Chemical 
Society on the subject of the atomic theory. The president (Dr. 
Williamson) delivered a very interesting lecture, in which the 
existence of atoms was treated as ‘“‘the very life of chemistry.” 
Dr. Frankland, on the other hand, states that he cannot under- 
stand action at a distance between matter separated by a vacuous 
space ; and, although generally granting that the atomic theory 


explains chemical facts, yet he is not to be considered as a blind | 


believer in the theory, or as unwilling to renounce it if anything 
better presented itself. Sir B. C. Brodie and Dr. Odling beth 
agree that the science of chemistry neither requires nor proves 
the atomic theory; whilst the former points out that the true 
basis of this science is to be sought in the investigation of the laws 


of gaseous combination or the study of the capacity of bodies for | 


heat, rather than in committing ourselves to assertions incapable 
of proof by chemical means. Agreeing in the main myself with 
the opinions of the last chemists, and believing that we 
must well distinguish between fact and theory, I would 
rewind you that Dalton’s discovery of the laws of multiple 
and reciprocal proportions—I use Dr. Odling’s word—as 
well as the differences in the power of hydrogen replacement 
in hydrochloric acid, water, ammonia, and marsh gas, are 
facts, whilst the explanation upon the assumption of atoms 
is, as far as chemistry is as yet advanced, a theory. If, 
however, the existence of atoms cannot be proved by chemical 
phenowena, we must remember that the assumption of the atomic 
theory explains chemical facts as the undulatory theory gives a 
Thus, for instance, one of 
the most important facts and relations of modern chemistry which 
it appears difficult, if not impossible, to explain without the as- 
sumption of atoms, is that of isomerism. How, otherwise than by 
a different arrangement of the single constituent particles, are we 
to account for several distinct substances in which the proportions 
of carbon, hydrogen, and oxygen are the same ? Why, for instance, 
should forty-eight parts by weight of carbon, ten of hydrogen, and 
sixteen of oxygen united together be capable of existing as three 
different chemical substances unless we presuppose a different 
statical arrangement of the parts by which these differences in the 
deportment of the whole are rendered possible? If, then, it be 
true that chemistry cannot give us positive information as to 
whether matter is infinitely divisible, and therefore continuous, or 
consists of atoms and is discontinuous, we are in some degree as- 
sisted in this inquiry by deductions from physical phenomena 
which have been recently pointed out by the genius of Sir Williara 
Thomson. He argues from four different classes of physical phe- 
nomena, and comes to the conclusion, not only that matter is dis- 
continuous, and therefore thar atoms and molecules do exist, but 
he even attempts to form an idea of the size of these molecules, 
and he states that in any ordinary liquid, transparent or seemingly 
opaque solid, the mean distance between the centres of 
contiguous molecules is less than than the hundred millionth, 
and greater than the two-thousand millionth of a centimetre. 
Or to form a conception of this coarse-grainedness, imagine a rain- 
drop or globe of glass as large as a pea, to be magnified up to the 
size of the earth, each constituent molecule being magnified in the 
same proportion; the magnified structure would be coarser 
grained than a heap of small shot, but probably less coarse 
grained than a heap of cricket balls. 

There is, however, another class of physical considerations 
which render the existence of indivisible particles more than 
likely. I refer to the mechanical theory of gases by means 
of which, thanks to the labours of eminent English and 
German philosophers, all the physical properties of gases, 
their equal expansion by heat, the laws of diffusion. the 
laws of alteration of volume under pressure, can be shown 
to follow from the simple laws of mechanical motion. 
This theory, however, presupposes the existence of molecules, 
and in this direction again we find confirmation of the real 
existence of Dalton’s atoms. Indeed, it has been proved that the 
average velocity with which the particles of oxygen, nitrogen, or 
common air are continually projected fo amounts 
at the ordinary atmospheric pressure to 50,000 centi- 


metres per second, whilst the average number of impacts 
of each of these molecules is 5000 millions per second. 
The mention of the molecular motions of gases will recall to the 
minds of all present the great loss which English science has this 
year sustained in the death of the discoverer of the laws of gaseous 
diffusion. Throughout his life Graham’s aim was the advance- 
ment of our knowledge in the special subject of the molecular 
properties of gases. With this intent he unceasingly laboured up to 
the moment of his death, in spite of failing health and pressure of 
official business, unfolding for posterity some of the most difficult 
as we!! as the most interesting secrets of nature in this branch of 
our science. “* What do you think,” he writes to Hofmann, “ of 
metallic hydrogen, a white magnetic metal?” And yet now, 
through his labours, the fact of the condensation of hydrogen in 
the solid state by metallic palladium, ana to a less extent by other 
metals, has become familiar to all of us. Then, again, I would 
remind you of Graham’s recent discovery of tbe occlusion of 
hydropen gas in certain specimens of met«vric iron, whilst earth- 
manufactured iron contains not hydrv «): but absorbed carbonic 
oxide gas, proving that the meteorite lia: probably been thrown 
out from an atmosphere of i nt lydrogen existing under 
very considerable pressure, and therefore confirming in a remarkable 
degree the conclusions to which spectrum analysis had previously 
led us. The position in the ranks of British science left by Gra- 
ham’s death will not be easily filled up; he accomplished to a cer- 
tain extent for dynamical chemistry what Dalton did for statical 
chemistry, and it is upon his experimental researches in molecular 
chemistry that Graham’s permanent fame as one of England’s 
greatest chemists will rest. 

As closely connected with the above subjects, I have 
next to mention a most important research by Dr. Andrews, 
of Belfast, which, marking an era in the history of gases, 
shows us how our oldest and most cherished notions must 
give way before the touchstone of experiment. No opinion would 
appear to have been more firmly established than that of the 
existence of three separate states or conditions of matter, viz., 
the solid, the liquid, and the gaseous. A body capable of existing 
in two or more of these states was thought to enn suddenly from 
one to the other by absorption or emission of heat, or by altera- 
tions of the superincumbent pressure. Dr. Andrews has shown 
us how false are our views on this fundamental property of matter, 
for he has proved that a large number of, and probably all, easily 
condensible gases or vapours possess a critical point of tem- 
perature at and above which no increase of pressure can be 
made to effect a change into what we call the liquid state, 
the body remaining as a homogeneous fluid ; whilst below this 
critical temperature certain increase of pressure always effects a 
separation into two layers of liquid and gaseous matter. Thus, 
with carbonic acid, the point of critical temperature is 30°92 deg. 
Cent., and with each given substance this point is a specitic one, 
each vapour exhibiting rapid changes a aioe and flickering 
movements when the temperature or pressure was changed, but 
showing no separation into two layers. Under these circumstances 
it is impossible to say that the body exists either in the state of a 
gas or of a liquid ; it appears to be in a condition intermediate 
between the two. Thus carbonic acid, under the pressure of 108 
atmospheres, and at 35°5 deg. ('ent., is reduced to the 1-430th of 
the volume which it occupies at one atmosphere, it has undergone 
a regular and unbroken contraction, and it is a uniform fluid ; if 
we now reduce the temperature below 31 deg Cent. the liquid 
condition is assumed without any sudden change of volume or any 
abrupt evolution of heat. We can scarcely too highly estimate 
the value of the researches of Andrews. 
| As examples of the power which modern methods of 
} research give of grappling with questions which only a 
| few years ago were thought to be insoluble, I may quote 

the beautiful observations, now well known, by which 
Lockyer determined the rate of motion on the sun’s sur- 
| face, together with those of Frankland and Lockyer 
respecting the probable pressure acting in the different 
layers of the solar atmosphere; and lastly, the results ob- 
tained by Zillner, respecting solar physics, and especially 
the probable absolute temperature of the sun’s atmosphere, as well 
as that of the internal molten mass. These last results are so inter- 
esting and remarkable as being arrived at by the combination of 
recent spectroscopic observation with high mathematical analysis, 
that I may perhaps be permitted shortly to state them. Starting 
from the fact of the eruptive nature of a certain class of solar pro- 
tuberances, Zillner thinks that the extraordinary rapidity with 
which these red flames shoot forth proves that the hydrogen 
| of which they are mainly composed must have burst out from 
| under great pressure ; and if so, the hydrogen must have been con- 
| fined by a zone or layer of liquid from which it breaks loose. <As- 
| suming the existence of such a layer of incandescent liquid, then 
applying to the problem the principles and methods of the mechani- 
cal theory of gases, and placing in his formulz the data of pres- 
sure and rate of motion as observed by Lockyer on the sun’s sur- 
face, Zillner arrives at the conclusion that the difference of pres- 
sure needed to produce an explosion capable of projecting a pro- 
minence to the height of 3°0 minutes above the sun’s surface, 
a height not unfrequently noticed, is 4,070,000 atmospheres. 
This enormous pressure is attained at a depth of 139 
geographical miles under the sun's surface, or at that of 
1-658th part of the sun’s semi-diameter. In order to produce 
this gigantic pressure the difference in temperature between the 
inclosed hydrogen and that existing in the solar atmosphere 
amounts to74,910deg. Cent. In asimilar way Zéllner calculates the 
approximate absolute temperature of the sun’s atmosphere, which 
he finds to be 27,700 deg. Cent.—a temperature about eight times 
as high as that given by Bunsen for the oxyhydrogen flame, and 
one at which iron must exist in a permanently gaseous form. 

Passing on to more purely chemical subjects, we find this year 
signalised by the redetermination of a most important series of 
chemical constants, viz., that of the heat of chemical combination, 
by Julius Thomsen, of Copenhagen. This conscientious experi- 
mentalist asserts that the measurements of the heat evolved by 
neutralising acids and bases hitherto considered most correct, viz., 
those made with a mercury calorimeter by Favre and Silbermann, 
differ from the truth by 12 per cent., whilst the determination by 
these experimenters of the Feat of solution of salts is frequently 
50 per cent. wrong. As the result of his numerous experiments, 
Thomsen concludes that when a molecule of acid is neutralised by 
caustic alkali the beat evolved increases nearly proportionally to 
the quantity of alkali added until this reaches 1, 4, 4, or } of a 
molecule of alkali, according as the acid is mono-di-tri or tetra 
basic. Exceptions to the law are exhibited by silicic, and also 
partly by boracic, orthophosphoric, and arsenic acids. In the two 
atter the heat of combination is proportional for the two first 
atoms of replaceable hydrogen, but much less for the third atom. 
A second unexpected lusion which Th draws from his 
calorific determinations is that sulphuretted hydrogen is a mono- 
basic acid, and that its rational formula is therefore H S H. 

Another important addition made to chemistry since our last 
meeting is a new, very powerful, and very simple form of gal- 
vanic battery discovered, though not yet Aescribed, by Bunsen. 
In this second Bunsen’s wed only one liquid, a mixture of sul- 
phuric and chromic acids, and therefore no nts cells, aré em- 

loyed. The Fans g of zine and carbon can all be lowered at once 
into the liquid and raised at will. The electromotive force 
of this battery is to that of Grove—the most powerful of known 
forms—as 25 to 18; it evolves no fumes in working, and can be 
used for a very considerable length of time without serious dimi- 
nution of the strength of the current, so that Bunsen writes me 
that no one who has once used the new battery will ever think of 
again employing the old forms. I had hoped to be able to exhibit 

the section this important ay ap a in our means of 

ducing a strong current, but war demanded the use of other 
batteries, and Bunsen has been unable to send me 4 set of his new 
cells, Feira | marked points of interest and progress in inor- 
ganic during 


ineand 

















the past year, we have to notice the 


} — of economically 


peewee of a missing link amongst the oxy-sulphur acids by 
hiitzenberger. It is the lowestknown, and may be called hydro- 
| sulphurous acid, H, SO*. The sodium salt, Na H SOs, is obtained 
| by the action of zinc on the bisulphite ; as might be expected it 
possesses very powerful reducing properties, and bleaches indigo 
rapidly. The metallic Vanadates have also been carefully 
examined, and the existence of three distinct series of salts 
proved, corresponding to the phosphates, viz., the ortho or 
tribasic vanadates, the pyro or tetrabasic vanadates, and the 
meta or monobasic vanadates. Of these the ortho salts are most 
stable at a high temperature, whilst at the ordinary atmospheric 
temperature the meta salts are most stable. In the phosphorus 
series, as is well known, the order of stability is the reverse ; and 
thus the points of analogy and of difference between phosphorus 
and vanadium become gradually apparent. 

As an illustration of the results of modern organic research—for 
in viewing the year’s progress in this ever widening branch of 
hemistry it is impossible to do more than give a few illustrations— 
I may quote Baeyer’s remarkable investigations on mellitic acid. 
Originally discovered by Klaproth in honeystone or mellite (a 
substance which yet remains the only source of the acid), mellitic 
was supposed to be afour-carbon acid. Baeyer has quite recently 
shown that the acid contains twelve atoms uf carbon, or has a 
molecular weight three times as great as was originally supposed. 
He has shown that mellitic acid is benzolnexacarbonic acid, Cis 
H, 01 , or benzol in which the six atoms of hydrogen are replaced by 
the monad radical, carboxyl (COOH) ; as benzoic is benzol-mono- 
carbonic acid, or benzol in which one of hydrogen is replaced by 
carboxyl. The most interesting portion of Baeyer’s research, 
however, lies in the intermediate acids, partly new and partly 
acids already prepared, which he has shown lie between mellitic 
and benzoic acid, and in which from one to six atoms of hydrogen in 
benzol are respectively replaced by carboxyl. Nor is this all, 
for he has proved that with two exceptions each of these six acids 
is capable of existing in three isomeric modifications, thus giving us 
an insight into the arrangement of the molecule of these aromatic 
compounds. For the simplest mode of explaining these numerous 
isomers is that given by Baeyer in the different order in which the 
several atoms pgs tn in the benzol molecule are replaced. 
Thus in the first, or ortho series, the hydrogen atoms in benzol 
being numbered in regular succession, are replaced in the 
same regular succession; in the second, or meta series, the order is 
1, 2, 3, 5, &c.; whilst the third, or para series, take open order, as 
1, 2, 4, 5, &. Thus we have— 





Ortho series. Paraseries. Meta series. 
+, { Mellitic or 
Cis H, Ols Hexabasic Benzolhexacarbonic. 
Cy Hg Oy Penta Unknown. 
Pyromellitic or Isopyromellitic. Unknown. 


Cyo Hg Og Tetra.. 
C,H, O,Tri .. 
C,H, 0, Di .. 
C,; Hg O2 Mono .. 


** ( Benzoltetracarbonic. 
.. | Trimesinic oF ic, Hemimellitic. Trimellitic. 
Phtalic or 
** ( Benzuldicarbonic. 
mnzoic or 
** | Benzol munocarbonic. 

Amongst the most interesting series of new organic bodies are 
those in which tetrad silicon partly replaces carbon. Our knowledge 
of these substances is gradually becoming more complete ; the last 
new member prepared by Friedel and Ladenburg is silico-propionic 


acid pA 2 the first of a series of carbo-silicic acids containing 


the radical SiOz H. The interesting researches of Mattheissen and 
Wright on morphine and codeine have thrown a new light on the 
constitution of these opium alkaloids. Treated with hydrochloric 
acid morphine loses one ee S — eg” owes = a — 

: 7 Hig NO*® = H?20+Ci7 Hir NO*, 
base called apomorphine, thus Morphine. Apomorphine. 
which differs in a remarkable manner from morphine, both in its 
chemical and physiological actions, being soluble in alcohol, ether, 
and chloroform, whereas morphine is nearly insoluble, and acting 
as the most powerful emetic known, one-tenth of a grain pro- 
ducing vomiting in less than ten minutes. Codeine, which only 
differs from morphine by C H2, also yields apomorphine on treat- 
ment, at a high temperature with hydrochloric acid, methyl 
chloride being at the same time eliminated. 

An important application of the dehydrating and carbon- 
condensing power of zinc chloride, long known in its action 
on alcohol to produce ether, has been made by Kekulé in 
the reduplication of aldehyde to form croton aldehyde with 
loss of water 2 (C: Hi O) — H2 O = C+ H°O. This croton 
aldehyde is also probably formed as an intermediate product in 
the manufacture of chloral from aldehyde, and gives rise to the 
formation of croton chloral C+ Hs Cl O. 

The discovery of the sedative properties of chloral hydrate by 
Liebreich marks an era in medical chemistry second only to the 
discovery of the anzthetic properties of chloroform. Cbloral 
not only combines with water to form a solid hydrate 
but also forms solid alcoholates; but these bodies appear 
to possess quite different medicinal properties from the hydrate, 
and it is important that no aleoholate should be present in the 
official preparation. : 

The chemistry of colouring matters has lately received an 
enormous impetus in the practical working of the brilliant 
discovery of the production of artificial alizarine, the colour- 
ing matter of madder, by Messrs. Graebe and Liebermann. 
This discovery, announced at our last meeting, is of the highest 
importance—whether we regard its scientific interest or its prac- 
tical and commercial value—and it differs from all the former 
results which have been brought about by the application of 
science to the production of colouring matter, inasmuch as this 
has reference to the artificial production of a natural vegetable 
colouring substance which has been used as a dye from time im- 
memorial, and which is still employed in enormous quantities for 
the production of the pink, purple, and black colours which are 
seen everywhere on printed calicoes. During the past year much 
progress has been made in the practical working of the processes 
by which this colouring matter is obtained from the hydrocarbon 
anthracene contained in coal tar, and new and more economical 
plans for effecting the transformation have been independently 
proposed by Perkin and Caro, and Schorlemmer and Dale. The 
theoretical investigation of the reaction—and especially of the 
nature of some other peculiar products formed in «ddition to 
alizarine, which render the artificial colouring matter different 
from natural alizarine—has been carried out by Mr. Perkin, and 
especially by Dr. Schunck. As we are promised papers on 
this subject from both these gentlemen, I need not at 
present enter further into these interesting questions. , 

The surest proof of perfection in a manufacture is the degree in 
which the waste products are utilised, and in which the pro- 
cesses are made continuous. One by one the imperfections of the 
original discovery are made to disappear, and the products which 
were wasted become sources of it, whilst in many cases their 
utilisation alone renders possible the continuance 0: the manu- 
facture in the midst of a rapirly increasing district. The section 
will have the |  ¢ of ing the practical working of 
at least two of the most val of these new processes which 
have lately been introduced into our most in t chemical 
manufacture—that of alkali. The first of these has been at work 
for some time, it is that of the recovery of sulphur from the vat 
waste, that béte noir of the alkali makers, and of their neighbours. 
Dr. Mon has now, I believe, satisfactorily solved the difficult 
ining the sulphur by oxidising the 

soluble monosulphide of um in the lixiviating vat itself to 
the soluble hyposulphite, and decomposing this by hydrochloric 
acid when all the sulphur is deposited asa white powder. The 
of these discoveries to the recovery or regeneration 


Isophtalic. Tetrephtalic. 





second 


_ of the black oxide of manganese used for the evolution of chlorine 


in the manufacture of powder, This subject has lon 
attracted the attention of i and a feasible thoug 
somewhat costly process, that of Dunlop, has been at work 
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for some time at Messrs. Tennant’s work at St. Rollox, 
During the last year a very beautifully simple and economical pro- 
cess proposed by Mr. Weldon, and first successfully carried ont 
on 2 practical scale at Messrs. Gamble’s works at St. Helens, has 
quickly vbtained recognition, and is now worked by more than thirty- 
seven firm. throughout the kingdom. The principle upon which this 
process depends was explained by Mr. Weldon at the Exeter 
meeting. It depends on the fact that although when alone the 
lower oxides of manganese cannot be oxidised by air and steam 


: under the ordinary pressure to the state of bioxide, yet that this 


is possible when one molecule of lime is present to each molecule 
of oxide of manganese. The manganous oxide is Leg npr: from 
the still liquors with the above excess of lime, and by the action of 
steam and air on this, a black powder, consisting of a compound of 
manganese, dioxide and lime, Mu O: Cs O, or calcium manganite, 
is formed. This of course is capable of again generating chlorine 
on addition of hydrochloric acid, and thus the chlorine process is 
made continuous with a working loss of only 2} per cent. 
of manganese. The section wi'l have the advantage of seeing 
Mond’s process, at work at Messrs, Hutchinson’s, and Weldon’s 
process ut Messrs. Gaskell, Deacon, and Co., at Widnes. 


_A third process which may pos-ibly still further revolutionise the 


manufacture of bleaching powder, is the direct production of 
chlorine from hydrochloric acid without the use of manganese at 
all. In presence of oxygen and of Sertain metallic oxides, such 
as oxide of copper, hydrovhloric acid gas parts at a red heat with 
all its bydrogen, water and chlorine being formed. This interest- 
ing reaction is employed by its discoverer Mr. Deacon for the 
direct manufacture of bleaching powder from the gases 
issuing directly from the salt-cake furnace. Air is admitted 
together with hydrochloric acid gas, and the mixture is 
passed over red-hot bricks impregnated with copper salt. 
The oxide of copper acts as by contact and remains un- 
altered, whilst the chlorine, watery vapour, and excess of air pass 
at once into the lime chamber. There are many practical difficul- 
ties in working this process, some of which have still to he over- 
come, but I believe we shall hear from Mr. Deacon that notwith- 
standing this drawback, he has accomplished his end of making 
good bleaching powder by this process, . 

I will not longer detain you from the proper business of the 
section. 


THE meetings of Section G are held in the Civil Court, St. 
George’s Hall. The following is the address of the president, Mr. 
Charles B_ Vignoles, C.E., F.R.S., the president of the Institution 
of Civil Engineers. , 

Mr. Vignoles said: ‘‘Gentlemen,—My original intention was 


man was lost.” Therefore, under the most favourable cir- 
cumstances, landing under the guns of the fleet, with every- 
thing conducted with the most scientific and perfect 
order, and without opposition from the enemy, it took five 
days to land somewhat less than 30,000 men. This is a ques- 
tion that I personally treated at the request of the Government, 
and I have demonstrated in the most complete manner, that 
within the short notice of eight «nd forty hours, or within 
twelve hours after an alarm has been given, the various rolling 
stocks of the railways may be withdrawn from the face of the 
enemy, and the whole military resources of the country poured 
down upon one point. I think: possib y that the knowledge of 
that fact may afford consolation to those, whether old soldiers or 


old women, who are fond of crying out about the want of pre- | 


paration. I hope you wil) excuse a little personal vanity of mine, 
when I say that, forty-one years agoin this town of Liverpool I 
stated that the result of the railways would be to enable the Go- 
vernment to do that which I have now endeavoured to show can 
be done, namely, bring the whole forces of the country to bear upon 
ary invaded point, and also that on the Continent those events 
were likely to occur which have happened within the past few 
months. But to revert to the subject of our immediate meeting. 
As I have already s'ated, among the subjects for discussion are 
steam boilers, sewerage, improved ordnance, and shipbuilding, and 
there will also be the Martini and the stability of ships. On the 
last question, that of the stability of ships, 1 hope on Tuesday 
next to put before yousome important papers, and we shall also have 


the advantage of the presence of some of the most distinguished | 


men in the country who will give their opinions upon that sub- 
ject, which is just now one of special interest, bearing as it does 
upon the unfortunate accident which has lately occurred. The 


mind of the naval and scientific world is directed at this moment | 


to the solution of the question to what cause is to be attributed 
that accident which all so much deplore. (Hear, hear.) No one 
can deplore more than I do the loss of the gallant commander of 
the Captain, who was one of my oldest friends, whom I have 
known from his birth, and who had long promised to make the 
name of Hugh Burgoyne as distinguished in naval annals 
as is that of his distinguished father, Sir John Burgoyne, in 
military science. Gentlemen, I will not detain you longer. 
I should not have occupied your time thus far had not the inti- 
mate connection of Liverpool with the origin of the railway 
system, and of the British Association, tempted me to wan:'er, I 
am afraid rather discursively, into the question at which I have 
‘anced, 
° On the motion of Sir W. Fairbairn, a vote of thanks was 


| accorded to the president of the section for his address. 


not to have troubled the section with any preparatory observa- | 


tions, as we have quite enough to do, and I must, in my address, 
have contented myself with enumerating what are the probable 
elements of discussion. But when I recollect of what day this is 
the anniversary, and how much Liverpool had to do with that 
occasion, and how much I was myself personally connected with 
it, I have been unable to refrain from endeavouring to recall to 
the memory of Liverpool, and more particularly to the members 


of the Mechanical Section, the circumstances which occurred forty | 


years ago. It is exactly forty years to day that the Liverpool and 
Manchester Railway was opened, and it was entirely owing to the 
high spirit and zeal of the Liverpool merchants that that great 
act was accomplished. I have in another place and on another 
occasion alluded briefly to the history of it, but the summary may 


be said to be this, that the ways and means of communication | 
were so completely crippled forty years ago, that the trade of | 


Liverpool would have become, and was becoming paralysed ; and 
it was the creation of cheaper means of communicatior by the 
railway in which Liverpool took the lead ; and it was particularly 
to one of the distinguished citizens of Liverpool (Mr. Henry 
Booth), who was the original secretary of the company, that much of 
that ws due, not only on account of the energy he b. ought into the 
cominittee but for bis scientific knowledge, which contributed 
most materially to the improvement of the engine which is now 
doing such wonders at home and abroad. I hope the people of 
Liverpool will excuse me when I remark that I think they have 
not been sufficiently grateful to the memory of Henry Booth, but 
had suffered his nawe to be almost forgotten. I was very glad to 
have been present at a meeting in Liverpool about six months 
ago ut which a subscription was entered into for the purpose of 
raising a statue to Henry Booth, the necessary fund for which is 
nearly obtained, and valy requires for its completion a little help 
from the Liverpool people, who have benefited so grea'ly by what 
Henry Booth has done. I hope that on an early occasion I may 
be present at the inauguration of the statue in the hall where 
yesterday I had the honour of attending the inauguratiun of the 
statue of Gladstone It appears to me that Liverpool is pecu- 
liarly a place to be chosen for the meeting of the British Associa- 
tion. The British Association and the railway system may be 
said to have had their birth at the same time. This is the fortieth 
anniversary of the meeting of the British Association, and it is 
the fortieth anniversary of the opening of the Liverpool and Man- 
chester Railway. There is, therefore, a very just and legitimate 
connection between us. I feel peculiarly flattered and honoured 
by the Council of the British Association having invited 
me to preside over this section, inasmuch as I had much to do 
with the laying out of the original Liverpool and Manchester Rail- 
way, and I resided here for several years, far back when my chil- 
dren were born, and in my earliest days of social, and family, and 
professional ‘connection. I spent some of my happiest days in 
Liverpool some forty years ago, and I cannot express the gratifica- 
tion that I feel in presiding here in this town, which has grown as 
wonderfully as the British Association itself in importance and in 
interest. The subjects of most interest which are likely to be 
brought before the section on this occasion may be divided into 
the following heads :—The subjects of steam boilers, and all the 
advantages and disadvantages connected with them ; the sewering 
of the town of Liverpool; and, as regards what I may call the 
military aspects of affairs, we have the question of improved ord- 
nnce ; matters respecting shipbuilding and the stability of ships ; 
and improvements in rifles, musketry, and in various other mat- 
ters con.ected with military affairs. Speaking of the subject, I 
take the opportunity of referring to remarks that have been made 
from time to time in the papers as to the efficiency or non-efficiency 
of the military services of England, and I think I shall be dis- 
abusing the minds of many who have supposed that this country 
is not prepared or that the Government Lave been unaware of the 
necessity of creating the best means of communication, in the 
event of invasion or war, by stating that for several years the 
military department of the Horse Guards and the chief engineers 
of the country have in constant communication, and have 
formed deliberate arrangements, by which in the event of any 
casualty occurring, such as an invasion of the country, within 
forty-eight hours the whole of the military forces of the 
country—100,000 men, if we had them at our disposal—might 
be in forty-eight hours ht to any one point of assault. 
With res to the landing of an enemy, let me quote from Mr. 
Kinglake's ‘‘ History of the Invasion of the.Crimeay” to show 
how well we should be if we could bring 100,000 men, 
which we could, within eight and forty hours on any part of the 
coast, and to ascertain what an enemy could do in the event of 
landing there. Mr. lake, speaking of the landing in the 
Crimea, says that, —‘‘ Under circumstances of weather which were 
wholly favourable, and with the advantage of encountéring no 
opposition from the enemy, a force of 26,000 infantry, 1000 


Mr. Lavington Fletcher's report, and Mr. E. B. Martix’s paper 
on ‘Boiler Explosions,” were then read, and followed by a 
lengthy discussion, in which Sir William Fairbairn, Sir William 
Armstrong, Messrs. C. W. Siemens, Hawksley, Bramwell, Rigby, 
Longridge, Gray, and Robert Mallet, took part. The general 
opinion of the meeting was that Government interference with 
respect to boiler inspection should be resented, but that good 


results would follow from the passing of an Act compelling | 


inspection. It was maintained that steam users’ (not Government 
officials) were the fittest inspectors. 

Mr. Smith read a short paper **On Vicars’ System of Mecha- 
nical Stoking,” the efficacy of which was testitied to by Mr. 
Lavington Fletcher. The report of the committee on utilisation 
of sewage was read by Mr. RK. B. Grantham, C.E., and was 
seriously criticised by Mr. Hawksley. He challenged the correct- 
ness of the statistics given by the committee, and demanded to 
know how they had been prepared, and what trouble the com- 
mittee had taken to insure accuracy. He objected very strongly 
to the publication by the Association of returns that could not be 
supported, and demauded to know what steps they would take to 
remedy the matter. 

Mr. Vignoles replied that the report would be referred to the 
committee to ascertain what should be done. An answer to Mr. 


Hawksley’s question would not then be given, but would be given | 


in writirg on a future occasion. 

Professor Williamson observed that the returns given in the re- 
port were only made on the responsibility of the returning towns. 
The Association assumed no responsibility whatever. Mr. Hawks- 
ley replied that, nevertheless, a responsibility would accrue, and 
more especially 1f the committee founded any opinions upon these 
returns. He strongly opposed the committal of the Association to 
the returns. They should either be verified, or no report, which 
might mislead the public, should be published. This discussion 
which, to say the least, was a lively one, closed the proceedings 
for the day. 
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Grants and Dates of Provisional Protection for Six Months. 

1365. Wituiam Epwarp Gepce, Wellington-street, Strand, London, ‘ An 
improved steam machine fur agricultural work and land transport of 
every kind.”—A communication from Jean Baptiste Honore Petitpierre, 
Mohon (Ardennes), France.—13ih May, 1870. 

1519. ALEXANDER MeLvitLe CLaRK, Cbancery-lane, London, ‘‘ Improve- 
ments in machinery for cutting wood screws and slot bolts.”--A cum- 
nrunication from Louis André de Coster, Joseph Michel Melany, and 
Edward Casper, Boulevart St. Martin, Paris.—25ih May, 1870. 

1731. Wi-t14m Haprixip, Manchester, “lmprovements in looms for 
weaving.” 

1739. Wict1aM AmBLer and Bexzsamin Jowett, Bradford, Yorkshire, “A 
new or improved self-acting indicator or machine fur showing the times 
of trains to arrive at and depart from railway stations, points, and 
crossings, for the better prevention of accidents, upplicable also for 
other purposes.” —17th June, 1870. 

1775. Lupwie Hame., M hester, “ Impr ts in the mode of pro- 
ducing certain colours on cutton, linen, and other textile fabrics.” — 
22nd June, 1570. 

1904. Wittiam Ropert Lake, Southampton-buildings, London, 
pr in hanical appli and furnaces, and a process 
employed therewith, for separating and reducing iron or iron ores, and 
for other metallurgical operations.”—A communication from John Y. 
Smith, Pittsburg, Pennsylvania, U.S.—5th July, i870. 

2143. WiLtiamM BROWNLI8, Ulasgow, Lanarkshire, N.B., “ Improvements 
in the manufacture of show tablets.” 

2147. Atrrep Vincent Newton, Chancery-lane, London, ‘‘ Improve- 
ments in cutting, boring, grinding, and pulverising stone and vther 
hard substances.”—A communication from Benjamin Chew Tilghman, 
Philadelphia, Pennsylvania, U.5.—lst August, 1570. 

2149. Tuomas CarR, Bristol, “An improved manufacture of wheat 
flour.”"—2nd August, 1870. 

2242. WILLIAM ULiver Jomnstox, Newcastle-upon-Tyne, “ Improvements 
in the production of cast iron pipes, columns, and other similar cast- 
ings.” —12th Auguat, 1870. 

2342. Tuomas Epmonps Mutocx, Allendale, Wimborne, Dorsetshire, 
“ Improvements in apparatus for mounting and working a combination 
of fire-arm barrels.” 

2344. Freperick Gray, Birmingham, ‘‘ Improvements in gas lamps and 
other lamps.” 

2346. Joux Morrett, Liverpool, “Improvements in the packing of 
bacon, hams, and lard, and in the mode of preserving bacon and 


2348. Witttam Ruippie, Kenedoeuetseress, Sout fombete, Surrey, 
2 ents in apparatus or appliances for suving life from fire.” 
Lacsy, St. Paul's-toad, Canoubury, London, and Sreraen 

bury Park-square, London, “An improved 
stopping the flow of gas through a meter when any 

determined quantity has been "— 26th August, 1870. 
2352. Jomn Samugt LixrorD, Holborn, London, “ lmprovements in the 
Sate of hydrometers for taking the specific gravity of 
2354. THomas CLayTon, Manchester, and Witi1aAM Heyry Batxey, Albion 
Works, Salford, Lancashise, “‘ lmprovements in apparatus for producing 











“Im- 








cavalry, and sixty guns were landed in the course of five Sept 


ber ry oy That is to say, not more than five or six thousand men 
could be landed under the most favourable circumstances iu one 
day. Mr. Kinglake goes on to observe that, ‘The i 


was 
conducted with almost faultiess skill, and was proceeded with in 
a way that was t to be right for landing a force in the face 
of an enemy, and the surf was [somewhat heavy, not a 





ble gas from mineral and other oils, parts of which are appli- 

cable for heating purposes.” 

2356. Witt1am Tonoug, Brixton, Surrey, “Improvements in machinery 
hi a wlale ? 








for g fibrous 
2360. Tuomas Rest: i “Improvements in breech-loading 
brogima fe tnoes 
2362, Ropert x, I mess, ‘‘ Impr ts in the manufacture of 
beverages.” 





2364. WittiaM Rosert Lake, Southampton-buildings, London, “Im- 
provements in machinery for manufacturing paper bags.”—A com- 
munication from Margaret E. Kuight, Bostou, Massachusetts, U.S. 

2366. Jon» CaBOUNE Simonpds and Rosext Dowxison, Boston, Lincoln- 
shire, ‘‘ Improvements in apparatus for pressing or extracting ou from 
seeds.” 

2368. Witt1aM Epwarp Newros, Chancery-lane, Londun, “‘ Improvements 
in lithographic printing machines, and in apparatus for grinding or 
preparing the surface of the stones used for lithographic purposes.”— 
A communication from Richard March Hoe, New York, U.S.-—-29th 
August, 1870. 


inventions Protected for Six Months on the Deposit of 
Complete Specitications. 

2382. Camppett Morrit, Sudbrook Park, Surrey, *‘ An improved alloy or 
imetal."—A communication from James C. Booth, Philadelphia, Penn- 
sylvania, U.S.—lst September, 1870. 

2383. GeorGe Hasettine, Southampton-buildings, London, 
proved apparatus for tethering horses and other animals.” 
munication frum James W. Upson, of Tallmadge, Ohio, U.S. 

2397. Georce Hasectine, Southampton-buildings, Loudon, “ Improve- 
ments in rotary puddling furnaces.”—A communication from Samuel 
Danks, Cincinaati, Uhio, U.S.—2ad September, 1870. 

22u9. Epwarp Axorntw PakNeLt, Swansea, Glamorganshire, “ lmprove- 

ments in the manufacture of suda.”—2nd September, 1870. 
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Patents on which the Stamp Duty of £50 has been Paid. 

2541. James Wuirsam, l’erseverance Ironworks, Kirkstall-road, Leeds, 
Yorkshire, ** Puddling.”—7t Sepiemer, 1867. 

2552. Joun Marspes, Halifax, * Looms for weaving Scotch or ingrain 
carpets.” —¥th Seplewber, 1807. 

2564. James Raz, Lower Sydenham, Kent, “ Filtering water.”—i0% 
September, 1867. 

2548. Cuinton Epccumse Broomay, Fleet-street, London, “‘ Hydrogen.” 
¥th September, 1Sv7. 

2551. Daxivs Cuase Brows, Massachusetts, U.S., “Wire heddles for 
loom harness.”—th September, 1867. 

2012. Wittiam Le Dec, St, Helier’s, Jersey, ‘‘ Covering roofs, &c"—17th 
September, 1807. 

$041. Wutiam Ropert Lake, Southampton-buildings, London, “‘ Centri- 
fugal machines.”—25th October, 1867 

2568. Couin Maruer, Saliord Ironworks, Manchester, ‘‘ Washing ores, 
&c.”—11th September, 1867. 

257¥. Wittiam Epwarp Newton, Chancery-lane, London, ‘‘Saws.”—11th 

steval 1867 


Septeuber, 7. 
2575. Josepa Davies, Bowdon, Cheshire, “‘ Salt.”—11th September, 1867. 


Patents on which the Stamp Duty of £100 has been Paica. 

2203. Lvpwic Moxp, Appleton, Widnes, Lancashire, ‘‘ Obtaining sulphur 
from alkali waste.”—sth September, 1863 

2206. WittiamM AsHLrEY Wiison aud James Smita, Liverpool, “ Furnace 
fire-grates.”—8th September, 1363. 

2233. Marruew Axprew Muir and James McILwnal, Glasgow, Lanark- 
shire, N.B., “‘ Winding yarns or threads.”—10th September, 1863. 


Notices of Intention to Proceed with Patents, 


1243. Wittiam Hewxry Gostinc, Calthorpe-street, London, 
machines.”—30th April, 1870. 

1257. James Jennings McComs, Liverpool, 
communication from Henry Reedy 

1258. James Leercu, Broadiey-terrace, Blandford-square, London, “ Self- 
closing stopper and whistle for the mouthpieces of speaking tubes, &c ” 
—2ud May, 1870. 

1262. James ANTHONY Ems.ie, Tarbert, and James Taomas Emsuie, North 
Shields, ** Lifting, forcing, or cunducting liquid gases or air.”—3rd 
May, 1870. 

. Hexry Kinsey, Robin Hood Works, Nottingham, “‘ Wheels for 


“Sewing 


“ Hoisting machines.”—A 





ariages, &c. 
1281. Joun CamMpBe.t, Belfast, “‘ Drawing flax, &c."—4th May, 1870. 
1284. Georce [yGaam, Marylebone-road, London, ** Regulating the lift of 
carriage windows.”—5th May, 1870. 
1295. ABRAHAM Rupiey, West-square, St. George’s-road, Southwark, 





Surrey, “ Pipe wrench.” 

13ul REN Tompson, Cloak-lane, London, “Electric telegraph 
signals.” 

1302. Samvet Cunurre Lister and Jonn Ropinson, Bradford, “* Double 
pile fabrics.”—6th May, 1870. 


’ 

13us. Henry Brooke, Huddersfield, “Drain pipe rest and oubeel” 
drains.” 

1315. Eire Guests, Henrictta-street, Covent-garden, London, “‘ Mustard 

plasters, &c.”—A communication trom Paul Rigollot.—7th May, 187u 

1327. EpwaRD AUGUSTUS INGLEFIELD, Grove-end-road, St John’s-wood, 
London, ** Steering tell-tales for vessels."—lvth May, 1870. 

1338. Perer Rornwe.i. Jackson, Salford, ‘*Segmental toothed wheels.” 
--llth May, 1870. 












All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their ubjections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the Week ending 
10th September, 1870, 

1367*, 4d.; 123. 8d.; 128, Sd.; 144, Is.; 151, Is. 24; 157, 10d.; 160, 
Is. 10d.; 169, Is.; T7i, ls. 24.; 175, 10d.; i738, 101; Lol, s.; 191, SL; 193, 
Bs. td.; 195, Is.; 16, l0d.; 197, ed.; 204, 10d.; 207, 8d.; 208, 84.; 210, lod.; 
215, 2s.; 218 B81; 219, Ie. 4d.; 220, Is. 3d.; 221, Gd.; 230, Sd.; 236, 10d.; 
237, le. od.; 240, Sd.; 271, Sd.; ¥75, Is; , 11; 280, 4 5 BHO, 4d.; 206, 
4d; 299, 4d.; 502, 4d.; 303, 4d.; B04, 4d.; 30S, 4d.; 310. Sd; BLL, 4d.; 312, 
314, 41 5 317, 4d; Sis, 4d; 323, 4d.; B29, 4d; YSU, 84.5 345, 44; 338, 
4d.; 339, 4d; 344, 44; B44, 4d.; 346 405 547, 4.5; YOU, 4d.; 352, Add.; S54, 
4d.; 355, 4d.; 402, 4d.; 490, Sd.; 505, 10d, 











*.* Specifications will be forwarded by post from the Patent-office on 
receipt uf the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-ollice, South- 
aimpton-buildings, Chaucery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 
The folluwiny descriptions are made from Abstracts prepared expressly for 
Tat. ENGINEER, at the office of Aer Mujesty’s Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
511. J. 8S. Morton, Philadephia, U.S, “ Pneumatic engine.”—Dated 21st 
February, 1870. 

This consists, First, in forming a vacuum or partial vacuum on alter- 
nate sides of the piston, to work an engine by the pressure of the 
atmosphere. Secondly, in forming a singic vacuum vessel comprising 
two distinct vacuum chambers and a surrounding water jacket, and 
single valves for the top and buttom apertures of the chambers. 

541. G. M. H. AxpemMar, Montcean, France, “ Steam engines.”—Dated 24th 
February, 17. 

This consists, First, in a so-called double cam applied to steam engines 
with reversed movements, that is to say a cam composed of two single 
corresponding cams with aun uneven outline increasing from the point 
where the admission is nul to the point where the admissivn is full. 
Secondly, the simultaneous action and the dependent movement of the 
cam and Stephenson's reverse movemert slide, this movemeat being 
transmitted to said cam and slide by a single lever. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Caris, 
Harness, dc. 

512. W. B. Apams, BlMkheath, “ Railways.”—Dated 22nd February, 1870. 
This consists, First, in a peculiar form of rails for flange tired wheels, 

with their sleepers of iron or timber tia bars and fastenings, or without 
sleepers ; Secondly, in channe! rails with rising edges for wheels without 
flanges, and either curved or flat wheel tires, so arranged as to retain the 
wheels of the vehicles, yet permit them to be drawn out when required; 
the laying down with temporary gauge bars to secure accurate position, 
and the bedding, street, or road rails in asphalte to maintain an even, 
unbroken surface. 

519. F. Frrzcerarp, Skerries, Ireland, “ Shipping cattle.’"—Dated 22nd 

February, 1870. 

It is proposed to support the cattle by slings or broad belly-bands, 
slung by rupes or chains from a beam ing just above the backs of the 
animals, the ends of such beam being supported on cross beams resting 
upon trestles, the upper parts of which rip the cross beams, suitable 
tighten ng or adjusting screws app! to the legs of the trestles 
for bringing their limbs nearer at the top, and thus affi 
the requisite grip at their upper ends for holding 
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beams ; the trestles are secured by chains, ropes, or otherwise, either to 
the decks or to the bulwarks.—Not proceeded with. 
22. W. CromBLEHOLME, Manchester, ‘‘ Connecting railway trucks.”—Dated 
23rd February, 1870. 

This consists of a self-acting pay for connecting railway carriages 
and trucks, and a combination of levers, shafts, and pinions for discon- 
necting the same. The apparatus consists of two hooks and two bridles ; 
one bridle is fixed to each cross bar, forming the end of the frame of the 
carriage or truck, and a block of india-rubber or other spring is intro- 
duced between the end of the bridle and the cross bar to act as a draw 
spring.—Not proceeded with. 

523. A. J. Dexter, North Foster, U.S., “Carriage springs.”—Dated 23rd 
February, 1870. 

The improved spring consists of a coiled spring plate, the middle part 
of which is made strong and heavy, while the other parts taper, or become 
gradually thinner or lighter towards one or both ends. By this construc- 
tion the spring A, when subjected to a light pressure, will yield in its 
light or thm end or ends, and when subjected to a heavy pressure the 
lighter part or parts will be closed up more or less according to the 
amount of pressure, and the elasticity will be obtained from the heavier 
part of the spring. When used for a —— spring the spring plate is 
coiled around a post, the lower end of which is riveted or otherwise 
firmly attached to, or formed upon a plate, which is bolted to the bolter 
of the carriage. 

533. D. Dona, Kerseville, U.S., ‘ Horseshoe nails.” —Dated 23rd February, 
870, 


1870. 

This consists, First, in the combination ofan anvil and a fixed die, hav- 
ing its face at right angles to that of the anvil, with a roller, revolving 
opposite to the face of the anvil, a hammer having a reciprocating motion 
towards and away from the face of the die, and a vibrating carrier or 
guide, for placing the blank alternately against the face of the anvil and 
die. By this arrangement the proper form can be given to the nail. 

539. J. J. Aston, Kensington, ‘‘ Propelling.”—Dated 24th February, 1870. 

The propellers to be used should be disc plate rings, made of iron or 
steel, or copper, or other metal. They are flat at their sides, with a plane 
periphery, and have no paddles or floats. The width of the disc plate of the 
rings may vary an inch of width of disc to a foot of diameter of the disc 
plate rings have been found to be a practically useful width. When prac- 
ticable they may be cast, or they may be manufactured out of sheets of 
flat metal, but the dise plate surface should be made as even as practi- 
eable. 

552. G. A. Huppart, Brywhr, Wales, * Permanent way.”—Dated 24th 
February, 1870. 

The inventor forms the outer fish plate at each joint that it will extend 
upwards to the head of the rails, and present a bearing for the running 
wheels thus virtually bridging over the gap between the adjoining rails. 
—Not proceeded with. 

553. H. Bessemer, Queen-street-place, “* Steam vessels.”— Dated 24th Febru- 
ary, 1870. 

This consists chiefly iu the construction and arrangement of saloons, 
cabins, rooms, and platforms on board steam and sailing vessels, in such 
manner that the floors thereof, which are heavily weighted, are retained 
by their gravitating action in a horizontal position or nearly so, notwith- 
standing the rolling and pitching motion of such vessels when at sea. 
When applying these improvements tu paddle steamers the inventor pre- 
fers to employ two pairs of paddle wheels and engines, each pair being 
placed so far apart from each other as to admit of the jconstruction of the 
saluons or cabins in the central portion of the vessel, midway between 
the two pairs of paddle wheels and engines, this intermediate space being 
separated from the rest of the vessel by water-tight bulkheads extending 
upwards from the keel to the deck, and, in order to give sufficient 
strength and stiffness to such structures he prefers to form the sides of 
the vessel into strong box or plate girders, which extend far enough 
lengthwise of the vessel to give support to the shafts of both pairs of 
paddle wheels, the girders being of considerable depth, and at the ends 
thinning off into and forming part of the regulur plating of the vessel. 
566. General Sxryver, C.B., St. James’s-square, ‘‘ Propelling vessels.”— 

Dated 25th February, 1870. 

The inventor disposes each propeller or paddle to work on a vertical 
axis wholly below the water line. the propellers being placed at either 
side of the vessel amidships, or preferably in the run of the ship. The 
centre or body of each propeller is cylindrical, and is traversed by a 
pallet or blade working through a transverse opening or slot, which ex- 
tendsfrom top to bottom of the cylinder, and the pallet being of greater 
width than the diameter of the cylindrical body of the propeller will al- 
ways partly project therefrom on one or both sides. This cylinder is car- 
ried on a vertical axis working in suitable bearings, and is partly en- 
closed in a recess formed in the side of the ship to receive it, and thus 
protected from injury, one half only of each cylinder being exposed at a 
time. The cylinder is placed eccentrically within an immovable ring of 
somewhut oval form disposed around the upper part, the ring being se- 
cured horizontally in the hull, and placed with its long axis in a fore and 
aft direction, so as to give a long sweep to the propeller blade or pallet. 

569. J. Saxsy and J. 8. Farta, Kilburn, “‘ Railway points and signals,” 

—Dated 25th February, 1870. 

The inventors mount a reciprocating bar on radii by the side of one of 
the lines of rail, and they connect this bar by suitable rods and cranks 
either to a signal lever, or to an independent lever ted by locking 
apparatus with one or more of the signal levers or point levers, so that b: 
means of this lever the bar can be caused to reciprocate to and fro oun 
Jel to the line of the rails. As it is mounted on radii which rock in a ver- 
tical plane, the barin making its stroke in either direction rises through 
a circular are, and sinks again. When they place the bar outside the 
rail its upper edge is at either end of its stroke level with the surface of 
the rail, and therefore in making its stroke it rises above that surface. 
When the bar is placed inside the rail it is fixed lower down, so that 
when it is at either end of its stroke itis clear below the flanges of pass- 
ing wheels, but in making it stroke it rises, so that the flanges of passing 
wheels would bear upon it. To this bar they connect bya jointed rod a 
bolt, which is fitted to a slide, or moves in guides by the side of the shift- 
ing rail point, orin connection therewith. This sliding bolt is wedge- 
shaped, or has an inclined face towards the rail point. 





Class 3.—FABRICS, _ 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

26. T. Grimsnaw, Blackburn, ‘‘ Weft forks.”—Dated 23rd February, 1870. 
This consists chiefly in providing the fork on each side with a guard of 
sheet iron or other metal, the suid guards forming of the frame 
which carries the fork. By these means the fork is efficiently protected 
from injury, and the liability of the fork to be broken by the shuttle 
fiying out of the shed is obviated, and at the same time a much lighter 
fork can be employed with safety when desirable, and it may be made 
with only one grain or prong, or with two or more as thought preferable. 

—Not proceeded with. 

527. J. Farmer, Salford, “ Drying woven fabrics.”—Dated 23rd February, 

1870. 


This consists, First, in the employment of a hollow Pe anna cylinder 

or cylinders, over the surface of which the woven fabrics, or yarns, or 

threads are caused to pass for drying purposes as, for instance, after 

washing or sizing. The cylinder is supplied with air, heated by pre- 

ference by means of a fan or equivalent ——— and this air being 
ons 


under pressure is forced through the perfora through the goods 

to be dried. 

536. J. Maruiev, Paris, “ Straining paper pulp.”—Dated 28rd February, 
1870. 


This consists of an apparatus wherein the pulp is strained by centri- 
fugal action. The surrounding cylindrical casing or straining surface is 
composed of perforated metal or stout wire cloth, and is disposed either 
vertically, horizontally, or ae. as found most convenient. Within 
this casing and concentrically thereto works a shaft which carries 
a number of radiating metal blades or brushes made adjustable towards 
or from the straining surface so as to suit the particular kind of pulp 
operated upon. A rapid rotary motion is imparted to the said shaft, 
whereby the pulp is driven by centrifugal force through the straining sur- 
face, whilst those particles of straw or other nad more solid sub- 


stances fall to the bottom inside the aparatus, and Y pass out through 
openings for that purpose. : 
546. E. Duce and 8. Nosie, Bradford, ‘‘ Reeling slivers."—Dated 24th 


February, 1870. 
This pnd « B in the construction and bag of a drum reel to the 
ill-box for receiving the sliver as it is given off therefrom instead of its 
Cee first wound upon a bobbin and afterwards taken off on to an 
ordi: reel. This drum-reel is (by preference) constructed of tin with 
parts of its circumference hinged to the other part or s0 as to be capable 
of being moved inwards to facilitate the removal of the hank of sliver 
therefrom.—Not proceeded with. 
555. J. Buctovas, Accrington, ‘‘ Warping machines.”—Dated 25th Febru- 
ary, 1870. 

The object is to enable such operations as “ doffing” putting in lease 
binds, cutting off lappers, and the like, to be performed without stopping 
the machine. To accomplish this the inventor puts a worm-wheel on the 
end of the 9-in. wood roller. This worm-wheel is loose on the weft, but a 
catch, which is han from the side thereof, is put in gear with a 
ratchet-wheel, which is fast on the tion, is given to this worm 


prt of the machine. 
speed the catch-wheel on the end of the 9-in. roller overruns the 


ont the worm-wheel to which the catch is attached.—Not proceeded 

with, 

568. P. J. save, Manchester, “ Hair-cloth fabrics.”—Dated 25th Febru- 
ary, 1870. 

This consists in drawing in the weft so that only one end of it will 
overhang the selvedge on one side as hitherto, the er end of the weft 
reaching across the twill part of the fabric, but not across the plain or 
selvedge but as the weft is drawn in so as to alternately overhang 
the selv: upon one side and then upon the other side of the fabric, the 
result is the same as the ordinary fabric, except that at both selvedges the 
end of every alternate weft will be absent from the selvedge part of the 
fabric.—Not proceeded with. 

574. A. H. Martin, Lanark, “ Looms.”—Dated 26th February, 1870. 

The inventor — a rotary sbuttle-box, having fixed in its spindle 
a toothed wheel of pec form, by means of which it is turned for 
changing the shuttle. Two vertical racks are arranged to engage with 
the too wheel, being at the upper ends of nearly vertical rods which 

down through guide eyes in the upper ends of a pair of levers which 

e terms the locking and relieving levers. These levers have springs 

applied to them which tend to take the racks out of gear from the 

toothed wheel, but they force the racks into gear at the proper times and 
hold them so as long as is required. 


, _ Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
592. S. Osporn and W. H. Fawcett, Shefield, ‘‘ Heating knives for 
reaping knives.” —Dated 21st February, 1870. 

The improved furnace is a structure of brickwork, which is, by prefer- 
ence, enclosed and bound by iron plates, and is of a rectangular or other 
convenient shape, in a horizontal section. It is fitted with grate bars for 
the fuel, with access for air beneath. The fire chamber above the bar is 
fitted with a closing door, for introducing the fuel, but is closed, with the 
exception of the outlet flue and of a narrow horizontal slit at one of the 
larger sides for the introduction of the knives, the bottom of the slit 
opening, serving as the rest for the appliances in which the knives are held. 
503. EK. Maw, Clement’s-lane, “‘ Irrigating land.”—Dated 21st February, 1870, 

This relates to pipes for the above purpose, which the inventor makes, 
by preference, of such a sectional form, transversely, that there are two 
convex corners at the bottom and two out dly projecting 
flanges ut the top, the sides and bottom of the troughs being fiat. The 
troughs are thus composed of concave, convex, and flut surfaces, the two 
first being for the purpose of strengthening them, and the last for the 
-- —/ of more easily connecting the outlets and valves.—Not proceeded 
with. 

508. A. Lexce re, L. Bouttier, and C. Vincent, Paris, ‘ Clips or shears.” 
—Dated 21st February, 1870. 

The instrument is composed of a hollowed-out plate formed at one end 
into the shape of a sector, and provided with teeth, in order to permit 
the hair or otaer material to be cut to pass. This plate is held by a fixed 
haudle, the stem of which is riveted to the plate, in order to form the 
fixed portion of the instrument. The other part, which is movable, 
pivots through a socket upon a pin screwed into the plate. The socket 
is a so upon the pin which serves it for an axle by a screw nut. 
This socket forms one piece with the movable branch of the plate, which 
is curved in shape, and terminates in a handle. Its opposite extremity 
terminates in a sort of fork, the branches of which ure traversed by 
pressing screws, which press the movable edges against the fixed plate 
toothed into edges. 

538. R. Maynarp, Whittlesford, “ Portable chaff engines.”"—Dated 24th 
February, 1870. 

This consists in appl ing to chaff engines apparatus for elevating the 
cavings sufficiently high for them to be acted upon by the knives so as to 
be cut into chaff.-—Not proceeded with. 

551. E. Lavoet, New York, U.S., ‘‘ Windmills.”—Dated 24th February, 
870. 





1 wv 

This consists in arranging a number of vertical vanes, which are 
pivoted at the outer ends of a series of arms secured toa vertical shaft. 
Also the invention consists in tieing or connecting these vanes with each 
other and with an upright rod at the end of each arm, which unites them 
with the main shaft. Likewise the invention consists in combining with 
the pivoted vanes a swinging frame arranged to encircle the vanes, and is 
provided with sails and a balancing wind trap on reverse sides of the 
main shaft. These sails serve to catch wind that otherwise would pass 
by the vanes, and they will act so as to deflect or throw the wind on to 
the latter, thereby increasing the velocity or power of the mill. 

560. G. H. Harrison, Carstairs, N.B., ‘‘Lifting potatoes."—Dated 25th 
February, 1870. 

This invention relates to apparatus of the kind by which potatoes and 
other roots are lifted with a species of ploughing action, and the prin- 
cipal object is to effect a better separation of the roots and earth, so as to 
materially reduce the subsequent labour of gathering the roots. The 
apparatua comprises a share, which cuts into the drill along under the 
roots, and which, in place of the ordinary plough mould , has 
springing from its back a series of rods or stout wires, arranged to 
resemble a skeleton mould board, and designed to push the roots out side- 
ways, whilst allowing the earth to fall through between them, but effecting 
this object very imperfectly in apparatus of the kind as hitherto con- 
structed. 

567. C. and 8. H. Denna, Chard, “‘ Brushes for drill.”—Dated 25th Feb- 
ruary, 1870. 

In brushes used for the supply of regulating seed in drills the inventors 
secure the hair forming the brush between two discs riveted or other- 
wise connected together on a spindle, so as to clamp and retain the hairs, 
the outer ends of which present a continuous even surface, ensuring a 
regular deposit of the grain and preventing waste. The discs are of 
metal, dished on their inner surfaces to receive the ends of the hairs, and 
placed face to face, with the hair between them, the edges of the discs 
serving to compress and retain the air. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

518. W. Apams, Glasgow, “‘ Dressing stone.”— Dated 22nd February, 1870. 

The machinery consists of a pair of horizontal or inclined tables, or 
frames having adjustable vertical frames p! on them, and 
which the stones to be dressed are held during the dressing operation. 
The tables and frames are connected at both ends to crank shafts, which 
are rotated by an engine or other motive agent, the motion of the cranks 

ruducing a pound sliding motion of the tables, each table at any one 
instant of time being thus moved in a direction opposite to that of the 
other table. 
545. J. E. Core, Halifax, ‘‘ Burning bricks.”—Dated 24th February, 1870. 

consists in constructing and arranging a number or a series of 

kilns or ovens side by side in two rows end to end, but with a pune or 
8 betwixt the said rows, or back end of said kilns. The lower part 
of the said passage is provided with an endless travelling belt, to convey 
the brick forms, tiles, or other articles to be burnt, or ked to a con- 
venient place or places for cha’ the kilns therewith, openings being 
made from it to each kiln, capable of being closed by suitable dampers 
when onn and opened for re-c! ng. The upper part of the space 
is divided from the lower, and forms a smoke flue, having 0; gs to 
each kiln capable of being closed or opened by pers as and when re- 
quired. 








Class 6,—FIRE-ARMS.—None, 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

514. H. Ferauson, Glasgow, “‘ Cooking ranges.”"—Dated 22nd February, 


1870. 

A hot plate is formed over each oven with a horizontal flue space 
between it and the oven, through which gases pass directly to a flue or 
flues at the back leading up to openings into the chimney at points above 
the —WNot proceeded with. 

524. a Baparacco, Paris, ‘Legs for half-boots."—Dated 23rd February, 


870. 
This consists of two double frames of cast iron united by hinges, and 
thus capable of folding over one on the other. In these fram 
placed polished iron plates aupperted Sy peajoctions fixed to or cast with 
the cast iron of the frames, and at its four inner angles or corners. Each 
te is about the same length as the interior of the frame, but its width 
less than that of the said interior, so that, by means of an adjust- 
ing thumb screw traversing the side of the frame, the two plates in ap- 
position ma: sliding in the frame be brought nearer to one another or 
separated from one another according to the width of the 
— part of the leg of the boot, placed between the two spring 
es. 


532. ar Leake, Bristol, ‘‘ Buttons, studs, &c.”—Dated 28rd February, 
One example consists of a buttonhead 
to traverse the folds of a ent, the end of the stem being 








arches or semicircular recesses to grip the annular recess in the stem, 
one svat secure itself by the pressure of the spring.—Not proceeded 
with, 

535. C. Morey, N. A. AuBertin, and F. Morte, Paris, “ Binding or filing 

i ee 2rd ne ee ae és 

Py mgeme | composed of the follo og ap cover ; a fixed 
— of the mechanism carrying the pins for hol ing the sheets ; mortises 
orming guides in raising or loweriag the movable part which serves to 
thrust the sheets on to the pins; a clip for securing or releasing the 
movable part, which consists of a flat spring baving a nib fitting in a 
small mortise. 

542. G. ASKER, Norwich, “‘ Shirt ."—Dated 2th February, 1870. 

The inventor makes both sides of fine material, and the stud holes are 
all worked on both sides, so that when one side is soiled the front can be 
turned and worn on the other side, thus effecting a saving in washing 
and also making the front last twice the usual time.—Not proceeded with. 
547. R. Coox, Hathersage, ‘‘ Umbrella frames.”—Dated 24th February, 1870. 

The improvements relate, First, to that part of the frame commonl 
called the ‘‘ middle bit,” which the inventor forms from tubing, which 
may be either cut from lengths corresponding with the width of the ‘‘ bit” 
desired, or they — be obtained by stamping from sheet metal into a 
tubular form, and , in the case of what are called hollow or ‘ para- 
gon” ribs, he, in applying it to such ribs, bends the portion of tube so as 
to cause part thereof to bend inwards or collapse, and this part fits into 
the hollow of the rib, whilst the other part F weer on the outside of it, 
when the ae ag Seem beyond the of the hollow ribmay form two 
horns to receive the end of a stretcher between them, or they may be 
pincked close together, so as to be received between the horns or fork of 
a fork ended stretcher 
576. R. J. Westitey, Camden-road, “‘ Converting billiard tables.”—Dated 

26th February, 1870. 

Tbe inventor constructs an expanding and contracting frame of wood 
or sheet metal, of a sectional form, that will conform to and embrace the 
rim or edge of, and thus combine with, any common dining, library, or 
similar tables, for temporarily converting any such table FP either a 
billiard or bagatelle, or other similar table, which hedenominates a ‘‘ con- 
vertible domestic billiard or bagatelle table.” They may be made of various 
sizes, with given expansions and contractions, to suit smaller or larger 
tables. He constructs the frame of longitudinal and transverse sections 
or lengths, and connects them by screw bolts and fixed nuts in one form, 
for better kinds, or plain elastic covered dowels and socket for inferior 
kinds, so as to join and lengthen or contract them; to shorten or elon- 
gate the sections of the frame by, in the former case, turning the pins, on 
whicb are screw t acting in the screw nuts intruding into tho 
dowels, to elongate the sections when required, to fit the table, and the 
inventor fills up the interstices thus formed over the screw bolts, and 
between the ends of sections, by slipping over the screw bolt spaces to 
elongate short pieces of sections alike to the frame in form. 


Class 8.—-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

604. W. E. Heatu, Camden-road, “Gas pressure governors.”—Dated 21st 

February, 1870. 

The inventor prepares a chamber of any convenient form, but by pre- 
ference circular or cylindrical, the bottom purtially open, the top entirely 
open, with an annular groove or trough cast or formed in the upper edge 
or surface. He produces at the bottom a cunical cylindrical-shuped valve 
case or body. carrying in the centre, by a tripod stay, a guide for the 
spindle valve.—Not proceeded with. 

507. J. Fournier, Bast India-avenue, “ Gunpowder substitute.”— Dated 21st 

February, 1870 

As an example for the proportions of the different materials preferred 
the inventor gives the following :—Carbonate of chalk, 125 grammes; 
chloride of sodium, 65 grammes ; wine, sufficient to cover the material in 
the vessel ; charcoal, 35 grammes. - Not proceeded with. 

510. T. C. Hints, Deptford, “ Manvfacture of gas.”—Dated 21st February 

1870. 

This consists, First, in distilling the purified gas liquor, obtained by 
the process above referred to, so as to obtain the ammonia it contains in 
a stronger form, and in passing it in the form of vapour into the gas, to 
combine more or less with the carbonic acid, and with the sulphur and 
cyanogen compounds in the gas, and thereby to render the gas more pure. 
The impurities taken up by the ‘ia will be d d with it in the 
ordinary gas liquor in the condensers and scrubbers ; and if, w! con- 
densed into liquid with the gas liquor, it has not taken up its full dose 
of impurities, it may be run through a scrubber again to take up more. 
513. R. GARDNER, Glasgow, “‘ Producing photographs on woven fabrics.”—~ 


Dated 22nd February, 1870. 

The photographs are produced by lithographic printing. The invention 
consists in forming the intended d upon the stone in any of the 
modes known as “‘ stippling chalk ” or line, and in applying the pressure 
for producing the impression on the woven fabric through a suitable 
elastic material, such as rubber, which has a slight age action when 
compressed. By this means the stipples, dots, or lines, making up the 
shades of the design, are slightly spread, and beautiful smooth tints are 
thereby produced.—Not proceeded with. 

515. F. oo Amberg, Bavaria, “ Black pigment.”—Dated 22nd Febru- 
ary, le 

This consists in heating the hop-bine in close vessels, and by pulver- 
ising the charcoal obtained by this treatment. As the hop-bine has hitherto 
been wasted, it may be had at a alight cost, and, therefore, the black 
produced therefrom will be very cheap. 

530. am, Dewsbury, ‘‘ Purifying mill waste.”—Dated 23rd February, 


This consists in the employment of sulphuric acid, hydrochloric acid, 
sulphurous acid, nitromuriatic acid, oxalic acid, nitric acid, nitrous acid, 
chlorine gas, fustic, American bark, bycroom flavine, or acetic acid, for 
extracting the oily or fatty matter, v: ble substances, particles of dirt, 
and foreign matter, and removing dyed colours from flock, material, 
wool, woollen and woollen waste, material from woollen mills, called 














mill waste, refuse or shoddy manure, and other substances containing 
the same matters. 
531. C. A. Aston, & , ** Non ducting material.” —Dated 23rd Febru- 
ary, 1870. 
‘ists in the facture of non-conducting materials by the 





use of carbon in the form of crushed anthracite or stone coal, found - 
cipally in the South Wales coal-field, wood, 
xed with the kind of clay used 

kaolin and other ingredients used 
earthenware, found principally in the plastic formation of Dorset and 
Devonshire, or other oo of clay, in conjunction, or alone, or with 
cowhsir, sawdust, sand, or loam, in the manufacture of a non-conducting 
medium, to be used for the preventing of radiation of heat. 
565. J. J. Hotpen, Mark-lane, ‘‘ Gas retorts.”—Dated 25th February, 1870. 

is aj for charging and 
travelling frame (hereinafter called “ r”) 
feeders, or Se ee or instruments on one side, and a set of rakers, 
rakes, clearers, or or tools, or instruments on the 
other side, and having a to-and-fro motion on a traversing frame or 

(hereinafter called the “‘traveller”). The set of scoops, or 
tools or instruments, and the set of rakes, or discharging too! 
ments, are mounted and arranged each set respectivel 
spindle, or on a framing on the carrier, so that each set is capable 
swung, turned, or moved ly round, in order that set 
brought either lengthwise of or at an angle to the general 
apparatus as required. One mode of eff this acti 
each such set on a vi spindl 
gearing by a transverse shaft, 
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period for 
tuting the ammonia which have been eliminated from the fecal matters, 
-—Not proceeded with. 


Class 9,—ELECTRICITY.—None. 


Class 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
466. Ne Drury, Sheffield, ‘‘ Adjusting spanner.”—Dated 17th February 


This consists of a lever or handle provided with two Jone Serund or 
otherwise made solid or in one with the lever or handle, while the 
other jaw is adjustable to allow spanner to be fitted to various sized 
nuts or bolt heads. The movable jaw is fitted to slide in a groove in the 
head of the spanner, and has screw threads formed on its bottom or inner 
edge, in which screw threads a small worm or screw roller is fitted 
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476. H. Cotsy, New York, U.S., “‘ Measuring distances of celestial bodies.” 
Dated 17th February, 1870. 

First, the instrument for determining at the same time both the 
altitude and zenith distance of celestial and terrestrial objects, the same 
of arc, and double vernier balance. 
in combination with the lock or catch, substantially as specified. 
Secondly, the combination with the vernier balance of a tension device, 
consisting of the springs, cord, and pulley. 

480. C. Heaton, Covent-garden, “‘ Preventing bursting of water pipes.”— 
Dated 18th February, 1870. 

This consists in the application of suitable air chambers in communica- 
tion with the interior water pipes, for the purpose of allowing adequate 
space for the increased bulk of frozen water, such air chambers being 
fixed by preference to the highest part of the pipes.—Not proceeded 
with. 

481. R. Hunt, Scarborough, “ Storing wine.”—Dated 18th February, 1870. 

The apparatus or receptacle used for storing the wine or other et 
consists essentially of a cylinder encl a piston working air-tight 
therein. The improved apparatus for withdrawing the wine or other 

uid from the cask or barrel, and for filling or storing the cylinder from 
which the liquid is to be drawn, as required, consists of two peculiarly 
formed taps with an equal bore throughout both. 

497. F. O. Camrovx and G. Oxiver, Deptford, “‘ Breaking stones, &c.”— 
Dated 19th February, 1870. 5 

This consists in a peculiar construction, arrang' it, and ion 
of mechanism to be driven by steam or other power for breaking or 
crushing stones for road, metal, or other , and for crushing 

uartz or schist bones, emery ores, and all mineral and other substances. 
The machinery or apparatus consists essentially of a pair of discs with 
either conical, concave, or other shaped faces, the same faces being either 
plain or corrugated, or with V-shaped Saag or teeth radiating from 
the centre or di d or indented surfaces. The discs are set at an 
angle, and revolve face to face in the same or opposite directions. The 
distance a may be varied according to the Semen to which the 
substance is required to be reduced. 

501. G. Newsam, Leeds, “‘ Lithography.”—Dated 21st February, 1870. 

The invention refers chiefly to machines having a spur wheel at each 
end of the cylinder, and so arranged as to run loose when required on the 
cylinder shaft. The spur wheels gear into racks mounted on the table, 
which is used for carrying the types or stones; motion is given to the 

table in the ordinary or other suitable manner, and transmitted through 
the aforesaid racks to the spur wheels, which, consequently, revolve 
simultaneously with the motion of the table. 
505. 8S. Hutme, Stockport, “‘ Removing paint.”—Dated 21st January, 1870. 

The inventor fixes one or more knives, scrapers, or blades, of steel or 
other metal, of such length, width, shape, pattern, and breadth, as may 
be best suited to the wooden work to be operated upon. These blades, 
whether one or more, are fixed by usual mechanical means on the front 
of or on one bar of the grate, and higher up than the fire in the grate 
which heats the blade. 

506. J. Lzoparp, Hurstpierpoint, “‘ Filtering sewage.”—Dated 21st February, 
1 


hi 








870. 
For the enece of filtering sewage the inventor causes it to flow down 
a channel having a slight fall or inclination. Across the channel at inter- 


vals are placed frames containing straw, or it might be rushes or heath, 
seaweed, or such like substances. As the sewage flows through these 
filters the solid matters and organic or other impurities contained in it 
are arrested in the straw or like material, while the clear liquid flows 
away from the lowerend of the channel into an ontlet, sewer, or passage. 
The filter frames are so constructed as to be readily lifted up from the 
ye channels to be emptied and refilled. The inventor prefers to form 
em of network, attached to two bars, one placed across the top and the 
other across the bottom of the channel. 
509. J. Ricnarps, Colebrook-row, “Cheques, dc.”—Dated 2st February 
1870. 

This consists in printing or otherwise producing on the counterfoil or 
other convenient part of a cheque, for example, a number of letters or figures 
arranged in rows or columnsin any order, irregular or otherwise, oue or more 
of which constitute the private mark of the drawer of the cheque, such pri- 
vate mark being communicated to him by his banker; and also in printing 
or otherwise producing on the same cheque or counterfoil an index, also 
consisting of letters or figures arranged in ay order of sequence, irregular 
or otherwise, each of such letters or figures being opposite to a row or 
column of the private letters or figures above mentioned.—Not proceeded 
with, 

516. F. J. HAMEL, Avenue-road, ‘‘Compressing fuel.” —Dated 22nd February, 
1870. 

The inventor forms the moulds for the compression of artificial or agglo- 
merated fuel of a succession of chambers or perforations, either square, 
oblong, round, octagon, or other desired shape, formed entirely through a 
traversing block of iron or other strong material, so arranged and operated 
as to bring each chamber sucvessively in front of a strong pillar or block, 
capable of offering considerable resistance, and which will, for the time 
being, form the closure or end of each such chamber as it comes in 
to place, and thus constitute a mould to receive from a hopper-fed tube 
(whose bore is of similar cross sectional configuration and size) the cuarge 
of material to be compressed, such charge to be propelled from the tube 
into the mould, and be therein compressed by a rod or plunger into an 
agglomerated or solid block of fuel. 

517. A. W. Bain, Frith-street, “‘ Book end and cover papers.”—Dated 22ad 
February, 1870. 

The inventor prepares the marbled and coloured papers in the ordinary 

manner, and pastes or otherwise secures them upon the surface of a second 
per, and, when thoroughly dry, he polishes or faces up the surface 

according to the ordinary methods. The result of this improvnment is 

that he is enabled to supply bookbinders with end and cover pieces, or 

with sheets of marbled or coloured papers which will retain the bril- 

liancy of lustre after they are pasted on.—Not proceeded with. 

520. E. Granier, Paris, “‘Combination tools.” —Dated 22nd February, 1870. 

This invention consists in sbaping and combining duplex tools having 
cavities, flat, round, or raised surfaces, sharp edges, or points, as desired, 
80 as to obtain, by their combination, on the opening and shutting of the 
handles, or singly on each separate handle, different tools combined in 
one instrument, for the use of workmen, farmers, pioneers, and others, 
rendering, to a great extent, the same services as a box of separate tools, 
which latter are liable to be mislaid and lost. It affords also a great 
saving of time, as there is no need of changing the tools for different 
operations. —Not proceeded with. 

521. G. H. ELuis, Gracechureh-street, ‘‘ Washing, wringing, and mangling.” 
—Dated 23rd February, 1870. 
This consists i the employment of a small frame with a handle suit- 
able for being actuated by hand, and mounting therein rollers and other 
ppli for hing, wringing, and mangling. 
525. G. Leecu, Norwich, “Stocks for securing iron pipes.”—Dated 23rd 
February, 1870. 

This small portable stock is constructed to screw and cut from an 
eighth of an inch to two-inch iron tube, and it combines all the uses and 
advantages of other ordinary stocks, such as those made in solid wrought 
or cast iron ; and it is arranged and constructed so as to supply the place 
of the three separate and distinct stocks now in use. When taken to 





which pistons or plungers are in suitable framing, and actuated 
by any suitable motive power, as will be well understood. The pistons or 
ungers are formed of steel of sufficient strength, the lower parts 
thereof being constructed of a smaller diameter than the shaft, and on 
which smaller portion is fixed a of cork orjother packing material, 
at the top and bottom of which are placed washers, the whole being 
secured on to the end of the piston or plunger by means of a nut or 
nuts. 
543. A. Dickson and T. Law, Leicester,“ Pressed leather.”—Dated 24th 
September, 1870. 

The inventors manufacture pressed leather in sheets of suitable size 
from leather scraps cut from “bulls” or thick pieces of hides, by pre- 
ference such pieces as are produced in cutting out the soles and heels of 
boots and shoes or the waste pieces of thick leather resulting from the 
manufacture of saddles and harness, mill bands hove pipes, and other 
manufactures in which such leather is employed. Heretofore leather 
scraps of this character have been of little value, such thick pieces of 
leather being ‘itable for facture of pressed leather, as here- 
tofore practised, and the only method of utilising such waste leather 
scraps as a substitute for leather has been to grind or otherwise reduce 
them to a pulpy condition combined with adhesive material, and then 
manufactured into sheets, as practised in the manufacture of paper or 
stape board. 

544. D. Reep, and R. M. and T. 8. Bassett, Birmingham, “ Manufacture 
of nails.” —Dated 24th February, 1870. 

This relates to improvements in hi for the facture of nails 
known as ‘‘ cut nails,” the object of the invention being to feed the sheet 
from which the nailsare cut, without the necessity of reversing the plate, 
as in common nail machines, and the invention consists in the arrange- 
ment of a plate guide or holder, which has imparted to it automatically a 
movement so as to present the plate to the straight vibrating cutter, so 
that not only the taper will be given to the nail, but a sufficient quantity 
of metal will be left upon the broader end to form the head. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


CURRENT ORDERS—AVERAGE WORK DOING AT THE MILLS AND 
FORGES— WHAT WILL THE MEN DO0?—SPECIFICATIONS IN 
HAND—EFFECT OF THE WAR ON THE IRON TRADE—PIG IRON : 
Under supply of hematite—AUSTRALIAN IRON TRADE—COAL: 
Better—THE COLLIERS—HARDWARES—THE GUN TRADE: The 
shipments to belligerents—THE CANADIAN TRADE— MESSRS, 
ELKINGTON’S STATUE—CASTING IN VACUO. 


THE meetings of the Iron and Steel Association at Merthyr having 
closed, the result was a better attendance on ’Change in Bir- 
mingham to-day and in Wolverhampton yesterday. The business 
transacted at either of those gatherings was not, however, exten- 
sive. Ironmasters were occupied in discussing the prospects of 
peace and of the iron trade. 

Upon the whole, there is not much to complain of in the condi- 
tion of the iron trade of South Staffordshire generally. Most of 
the works are fairly supplied with orders. It is true that the spe- 
cifications are not individually great, but they are constantly ar- 
riving, and are sufficient to keep the works on, as a rule, four and 
five days a week. Here and there establishments exist at which the 
mills and forges are running full time. That thisis because they have 
a large number of orders on their books is, however, open to ques- 
tion. Some are, no doubt, hastening the completion of plate, bar, 
and other orders for Russia, that they may be despatched next 
month, and reach their destination before the frost closes the 
ports ; others are anxious to finish the execution of orders before 
quarter-day ; whilst others again probably wish to make the most 
of the next fortnight, so that, if the men should strike for higher 
wages, few orders will remain on the books. 

The demand at the present time is somewhat greater for light 
than heavy finished iron. Flats, squares, rounds, half-rounds, 
angle iron, and guide iron, command a fair trade. Many iron- 
masters, and especially some of the leading houses, have but a 


| small demand for sheets. The aggregate worth of the sheet orders 


coming into the district is no doubt about the same as it was 
some time ago ; but there are now so many manufacturers of sheets 


that the quantity falling to the lot of individual firms is very | 


often small. Plates are selling well at some places. 

The prospects of trade next quarter are overclouded by the 
agitation of the men for an increase of wages. Masters, however, 
believe if the men don’t press for increased remuneration the irun 
trade will steadily improve, and that it will be fairly active during 
the winter. 

Ironmasters are not looking for a sudden extension of the trade 
of South Staffordshire as the result of peace ; Germany and France 
were considerable—whenever that may be—customers to ‘the 
district ; but the chief foreign markets for our manufactured iron 
are nations which are not yet influenced by the war to any great 
extent. 

The vendors and the makers of pigs of this district were anxious 
to-day to get orders for next quarter’s deliveries, and they were 
evidently inclined for all but the best brands to accept rates in 
favour of purchasers. Negotiations were begun, but only few 
actual sales were concluded. Hematites are still under the 
demand, and stiff in price. Consumers here cannot get more than 
two-thirds the quantity they would willingly take—indeed, have 
actually purchased. The great demand for the product in steel 
making in this country and elsewhere leads to this result. 

The iron trade of Australia would seem to be in a very depressed 
condition. It is made known here that a great number of iron- 
makers are out of employment, and a petition has recently been 
presented to Parliament, asking that everything that the Govern- 
ment required in that trade that could be manufactured in the 
colony should be obtained there, and not imported from Europe. 

The building trade, however, affords in the colony fair employ- 
ment, considering that the present is the dullest time of the year. 

The coal trade has undergone no marked change. It continues 
slowly mending. 

It is understood that the movement on the part of the colliers 





pieces it can be enclosed in a small tin case of the following di i 

—Twenty inches long and two and a-half inches diameter. 

528. T. ANDREW, Commercial-street, “‘Hand punching machines.”—Dated 
23rd February, 1870. 

This consists in adapting a short ratchet lever, to which is com- 
municated a vibrating motion, to the ordinary screw bar in the following 
manner :—On the upper part of the rear of the “‘ bear” is welded a piece 
of iron a few inches in length, of strength sufficient to avoid s ring, 
according to the strain or intended power of the “‘bear.” This piece 
must be bent upwards, so as to face a lever hereinafter described. The 
side of the tailpiece fa the lever the inventor forms flat, and it is 
steel-faced, to sustain the friction put upon it.—Not proceeded with. 

529. R. PunsHion, Newcastle-upon-Tyne, “ Raising and loweri' weights.” 
—Dated 23rd February, 1870. ~ hd 

A revolving wheel on a bar, with three or more claws to grip and hold 
the weight-—a cask, for example. To the centre of the aforesaid re- 
volving ae ~ 1 — — — of an upright bar is connected by a 

socket, and to the other and top end of thia upright bar a horizontal 
screw socket is fixed, into which a screw rod roe 
534. D. Davy, ld, ‘ Picks.”—Dated 23rd February, 1870. 

The inventor provides the handle with a hollow cast iron or other head 
or socket firmly secured thereto and slotted tra ly, for the ti 
of the blade or tool of the instrument. He secures the blade or tool in 
the head or socket by means of a cam of the form of an involute curve. 
An ordinary eccentric cam might also be used for the , but it is 

erred to use the involute form, as it admits of cunsiderable wear, and 

leverage remains constant or nearly so during the whole of its revolu- 
tion. This cam the inventor mounts, to revolve in the head or socket 
above mentioned, through the sides of which the ends of the cam spindle 
project, the said ends being squared, in order to permit of the cam being 
rotated in one direction or the other by means of a suitable key or 
spanner, my ane purpenn cities of securing the tool or blade to the 
handle or of per: tiing its removal therefrom.—WNot proceeded with. 
540. ~ Beem, New York, U.S., “‘ Splitting rocks.”—Dated 24th February, 


Any desired number of holes are bored in the rock which is to be split, 
the same similar to when gunpowder is to be 
employed as disruptive agent. The hole or holes is or are nearly 
filled with water, on wi pressure is ¢ by means of pistous or 
plungers capable of working in the holes in a water-tight manner, and 








for assisting to raise the Hartley Fund surplus to £3000 will be 
abandoned, and that the money will be used in the manner at 
first proposed by the trustees—in building a colliers’ accident ward 
at the South Staffordshire Hospital. 

Mr. F. Smith, chief agent to the Earl of Dudley, and the present 
chairman of the iron trade, is about to retire from business in 
part. He will live chiefly on his estate near to Brighton, but will 
still be connected with the leading oversight of the Earl’s property 
and works. 

The hardware trades are not in a very good condition. Many 
makers complain of the great inconvenience they experience in 
consequence of the suspension of orders from France and Ger- 
many ; but other manufacturers find this loss made up to a great 
extent by the absence of competition which would have been pre- 
valent but for the war. The colonies are quiet, Australia espe- 
cially ; but from the United States and from South America orders 
are being received which are above the average. Several European 
countries continue good customers; and from India, and from 
Cuba and the West Indies, encouraging orders have been received, 

The oy ange of trade with Canada would seem to be cheering. 
It is said that several Canadian representatives of local merchant 
firms are now in Birmingham selecting new oye and replen- 
ishing old ones adapted to the requirements of that colony. One 
of these gentlemen remarked that a considerably increased demand 
for English hardware is likely to arise in Canada, as consumers 
there are getting tired of the produce of the Northern States, most 
of which is of cast material. Wonderfully cheap as this is, and 

tly superior to any iron castings produced elsewhere, our ix- 
‘ormant says there is a growing preference among the colonists for 
the more costly but substantial wrought wares of the old country. 

The Birmi Small Arms Company have held their eighth 
ordi early ae since my last. Mr.J. D. Goodman pre- 
sided. e meeting adopted the report of the directors and the 
statement of accounts, and di a dividend of 10 per cent. per 
annum. The retiring directors, Mr. Isaac Hollis, Mr. Samuel 


Thornton, and Mr. Joseph Wilson, were re-elected. Mr. Henry 
Howell was re-elected auditor. Complimentary votes of thanks 
concluded the +o - 

The public is a little sceptical on the question of whether or 
not Birmingham is supplying the belligerents with arms. Not- 
withstanding the several denials which have appeared, it is affirmed 
here and there that France is now a customer of Birmingham. 
The importance of the Birmingham factories to any nation en- 
gaged in war is clearly shown in the anxiety which has been 
throughout manifested to know whether or not they were dis- 
patching arms to France or Prussia. After Count Palikao asse 
that France had received 40,000 rifles from England, Mr. P. H. 
Muntz, one of the members of Parliament for Birmingham, wrote 
to the Times, stating, as the result of inquiries which hehad made, 
that no rifles had been sent out of thattown. Shortly afterwards 
Mr. Pollaky, of private inquiry celebrity, advertised for informa- 
tion upon the subject, and in a few days wrote to the Zimes, 
refuting Mr. Muntz, and stating that on the 6th inst. 
227 cases, containing 4540 Sniders, each fitted with a 
bayonet, were received at S vuthampton from Birmingham 
and despatched to Havre. As to this assertion, it has just been 
remarked :—‘* Whether this be true or not we have at present no 
means of ascertaining ; but as the statement is somewhat compro- 
mising, and might lead the unthinking to suppose that after all 
there was something in the remarks attributed to Count Palikao, 
it may be worth while to point out that Pollaky’s contradiction 
has no bearing in point of trme upon the Count’s statement, and 
therefore cannot be an answer to it. With respect to the despatch 
of guns to France in small quantities, it cannot be denied that 
some may have been sent, as it is well knownin Birmingham that 
gun manufacturers have disposed of their stocks of military rifles. 
But it is, if possible, known even better that these stocks were 
small, What activity there is in the military gun trade, apart 
from the small arms factory, which is at work upon home Govern- 
ment and neutral orders, is in the replacing of these stocks ; 
but the frequent changes of patterns for army rifles checks any- 
thing beyond a very moderate accumulation. As an instance of 
the wild manner in which assertions are just now made about the 
Birmingham trade, it may be stated that the 7'imes gives as a fact 
that a Birmingham manufacturer refused an order for 100,000 
gun stands, because he suspected that the real purchasers were 
French authorities. It is stated with far more probability that the 
manufacturer in question tendered, but that, as his terms were 
prompt cash, the matter fell through. Birmingham gunsmiths 
accepted greenbacks as payment in the American war, and the 
transaction will serve them as a warning for a long time to come.” 

Messrs. Elkington and Company have just finished a fine piece 
of art metal work. It is an equestrian statue of the Queen, to be 
placed in front of St. George’s Hall, Liverpool, where there is a 
statue of the Prince Consort, also cast by Messrs. Elkington. The 
artist in each case was Mr. Thorneycroft. The order for the 
statue of her Majesty was received by the firm on the 3lst of 
March, 1868, and the model was delivered in pieces, the first por- 
tion being received in July of the same year, and other portious at 
intervals, the last piece arriving as recently as June last. The 
weight of the complete statue is 44 tons, and the casting has been 
made in gun metal under the direction of Mr. Terry, Mr. Moore, 
the chief of the foundry department, having the management of 





the moulding and casting. Some idea of the labour involved may 
be gathered from the fact that several pieces took nearly a fort- 
night in cooling. 

A large number of persons connected with the artistic metal 
manufactures of Birmingham attended at the Great Western Hotel 
there a day or two ago to inspect the new method of casting metals 
under compression and in vacuo, the right to use which in this 
country has been obtained by Mr. W. R. Roebuck, who was presen 
and explained the process at length. The spectators express 
surprise at the sharpness and clearness with which the castings are 
produced. The invention bids fair to be a boon to Birmingham. 
The more elaborate the pattern the more easily and cheaply is it 
produced ; a long flat surface being more difficult in consequence 
of the adhesion of the mould to the surface. In the manufacture 
of finger plates, panels, and similar articles the method will 
probably be much used, as the castings can be readily taken from a 
wax model, and do not require finishing by an art workman. 

At a special meeting of the committee of the Ironmasters’ Asso- 
ciation, held on Thursday (yesterday) afternoon, the following 
resolution was passed :— ** That they regret that for the present it 


| is impossible to entertain the application of the men for an ad- 


vance of wages.” 





NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—SHIPMENTS OF PIG IRON—THE 
MALLEABLE IRON TRADE—SHIPBUILDING ON THE CLYDE —THE 
ARBITRATION ON THE DISPUTE IN THE IRON TRADE—LAUNCHES 
ON THE CLYDE—LARGE NEW SHIPBUILDING YARD. 

Tue Glasgow pig iron market still continues very quiet, with a 

slight tendency to increased firmness ; but the fluctuations have 

been within very narrow limits. A few thousand tons have just 

been done at 5ls. 9d. and 51s. 8d. prompt cash. No. 1 g.m.b., 

52s. 6d.; No. 3,5ls. 9d. The course of prices are dependent in 

a great measure upon the news from abroad. buyers at present 

are not urgent, pending the final issue of the war and its immediate 

political consequences, which in France are likely to be very 
reat, 

" Makers show considerable confidence in the future of the iron 

trade, for the number of furnaces in blast is considerably over 

that of last year. In 1869 the number of furnaces in blast in 

Scotland was 118. Now they are 132. Stocks are increasing. 

The quantity of pig iron in store in Connell and Co's. yard is, at 

present, 413,795 tons, and in the Forth and Clyde Canal Co's. 

store 19,525 tons. This is over 100,000 tons more than at the 
same period last year. 

The exports for the past week were 4902 tons foreign and 5175 
tons coastwise, equal to a total of 10,077 tons, against 16,267 tons 
for the corresponding week in 1869, Altogether there is little to 
complain of in the demand for exports, and there appears to be no 
diminution in the local consumption. The malleable iron trade 
continues active in all its departments, there being still a great 
demand for all descriptions of plates and angle-irons for shij/build- 
ing purposes. The rail-makers are in great expectation of large 
orders for the Continent as soon as the war is brought toa 
termination. 

Shipbuilding on the Clyde is still very busy ; but it is rumoured 
that the contract for the construction of a turret ironclad, an- 
nounced a short time ago to have been made between Messrs. 
Caird and Co., Greenock, and the British Government, has not yet 
been completed. 

The agitation for an advance of wages in the iron trade may be 
expected shortly to be brought to a satisfactory settlement. Mr. 
John Kane, of the Board of Arbitration for the North of England, 
had an interview recently with Mr. Burns, of the Ironmasters’ As- 
sociation, with a view to arrange preliminaries as to the proposed 
statement of the claims made by the ironworkers, regarding which 
the recent lock-out occurred. Mr. Anderson, M.P., is stated to 
have pted the position of umpire. Fourteen days are allowed 
to get up proofs, pro and con., and six days are to be given after- 
wards for the arbitrator to his d 

There have been several oo launches on the Clyde during 
the past week, among which I may mention that of the Parthia, a 
new Cunard liner. is splendid vessel was built by Messrs. Wil- 
liam Denny and Brothers, of Dumbarton, and is one of four 
vessels of the same large calibre which have lately been fitted out 
on the Clyde for Messrs. Burns and Maclver’s great fleet of 
Atlantic steamers. These four vessels will each afford carrying 
accommodation for upwards of 1200 people. There was also 











launched this week by Messrs. J. and S. Thomson for the Messrs. 
Burns a fine screw steamer called the Bear. This vessel is fitted 
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with compound engines, and is intended for service between Scot- 
land and Ireland. 

A large new shipbuilding yard, erected at Scotstown, by Messrs. 
Charles Connell and Co., is now almost completed, and it is 
expected it will be ready for occupation in the course of a month 
or two, The ground upon which these works are built is nearly 
square, and is about twenty acres in extent. It has a frontage to 
the Clyde of about 800ft. giving room for berths for building eight 
vessels. Near the centre of the ground is the machinery shed, 
300ft. by 100ft., supported on three rows of iron columns. In the 
south-east corner is a three-story building comprising saw-mill, 
joiners’ shop, boat shed, rigging loft, and engine-house. The 
smiths’ shop is a building 200ft. by 70ft., and runs north and 
south along the west end of the machinery shed, Further north 
is the spar shed, 150ft. by 60ft., and supported on iron columns. 
A horizontal engine of 200-horse power will be erected in con- 
nection with the machinery shed, and the wood-working machinery 
will be driven by a condensing engine of about 35-horse power. 
The whole of the buildings have a substantial, convenient, and 
practical look about them, and they will doubtless afford Messrs. 
Connell and Co. most suitable means of carrying on their increasing 
and prosperous |. usiness. 








THE CLEVELAND DISTRICT. 
(From our own Co: respondent.) 

THE CLEVELAND IRON TRADE--IRON SHIPBUILDING—THE SocraL 
ScrENcE Concress AT NEWCASTLE—A NEW RAILWAY ON TYNE- 
SIDE—A COLLIERY STRIKE. 

THE iron trade is a little better, but low prices are still ruling. 

At the Middlesbrough iron market on Tuesday I know that 

severa] thousands of tons of No. 3 were sold at 46s. 6d. for this 

year’s delivery. Some makers refused to book orders at those 

rates. The quotations for next year’s delivery are, No. 3, 

48s. 6d. to 49s. No contracts have been accepted lower than 

those quotations for next year, and it is exceedingly probable that 
as soon as peace is declared prices will advance quickly. The war 
is affecting the exports. Germany is in want of iron, coal, and 
coke, but her ports being closed, there are no shipments. In 

France and Belgium the heavy industries are all but entirely 

stopped. Russia requires great quantities of rails, but on account 

of the continental strife no orders are given out. The north of 

England is very fortunate in having suffered so slightly from the 

effects of the war. The ironstone yield is immense, and the 

quantities of coal and coke required to keep 108 blast furnaces 
constantly going are so large that the collieries in South Durham 
are kept busy. 

In the finished iron trade every branch is in a satisfactory con- 
dition. Thioughout the year the mills have worked steadily. The 
immense firm of Bolekow, Vaughan, and Co., Middlesbrough, have 
shipped more rails this season than ever they did. All the other 
works have contracts which will keep them going until the end of 
December, and although orders for next year come slowly to 
hand, the prospects are decidedly encouraging. 

Iron shipbuilders are busier. AJl the yards on the nortMern 
rivers have plenty of work to do, and a good many specifications are 
in the market. Last week I mentioned that two gunboats were to 
be built by Messrs. Mitchell, of Walker-on-Tyne, for the English 
Government. Within the past few days Palmer and Co., of 
Jarrow-on-Tyne, have received orders to build another war 
vessel of the Cerberus class. 

Under the presidency of his Grace the Duke of Northumberland, 
the National Association forthe Promotion of Social Science will hold 
its fourteenth annual meeting at Newcastle-on-Tyne from the 21st to 
the 28thinst. The programme ismost attractive. Inadditionto the 
many addresses on interesting subjects by gentlemen of authority, 
several excursions have been arranged ; not the leastinteresting of 
these will be that to the shipbuilding yard, ironand engineering works 
of Palmer and Co., Jarrow, on the 27th, when the iron cased 
frigate ‘i'riumph will be launched. The Prince of Wales and a 
distinguished company are expected to be present. 

I hear that a company is in course of formation on Tyneside for 
the purpose of constructing a shore line on the north bank of the 
river from the Quayside, Newcastle, via St. Peters, St. Lawrence, 
St. Anthonys, Low Walker, Willington, Rowdon, and the North- 
umberland dock to North Shields. Inopposition to this scheme itis 
said the North-Eastern Railway Company intend applying to Par- 
liament next session for powers to make ashore line from the 
Ouseburn Viaduct via High and Low Walker to Wallsend, where 
it will rejoin their branch to Tynemouth. 

The workmen of Sheriff Hill Colliery, Gateshead-on-Tyne, are 
on strike, on account of the owners reducing the wages of the 
hewers. Itis said that the Durham Miners’ Mutual Confident 
Association are supporting the men, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Prospects more encouraging: Attention of 
makers and buyers centred on the progress of the war: Slight 
movement in the demand : Marked absence of contracts of usual 
importance : No orders from France : The Russian and American 
demand chietly depended upon: Large requirements expected for 
delivery next year: Preparations for increased inquiries from 
Gnited States—THE HOME TRADE—THE MEETING OF THE IRON 
AND STEEL InstTiITUTE: Termination of the proceedings—THE 
TIN-PLATE TRADE—THE STEAM AND HOUSE COAL TRADES—NEW- 
PORT CHAMBER OF COMMERCE AND THE NEWPORT COALS —LARGE 
CASTING AT CARDIFF— TRADE OF THE LOCAL PORTS. 

THERE is some reason to believe that the prospects of the iron 

trade are somewhat more encouraging than they were by many 

considered to be a week or two ago. The attention of ironmakers 
and buyers continues to be centred upon the progress of the war, 
and every effort is made to foresee the course of events. Some 
slight movement is evinced in the demand, some fresh specifica- 
tions having latterly come to hand. There is still, however, a 
marked absence of contracts of the usual extensive descriptions, 
and the same uneasiness seems to prevail in regard to the coming 
winter as was alluded to in last week’s report. There are no 
orders of any description from France, and comparatively little 
from any other part of the Continent. The clearances latterly 
have been mainly to the Russian markets and to the United 
States, New York, New Orleans, and Mobile, having taken by far 
the greatest quantity. Orders from those sources are still in 
hand, and are chiefly depended upon to keep the works in regular 
employ. All engagements which were, however, secured before 
the commencement of the war are being rapidly proceeded with, 
and will ere long be cleared off altogether. The question there- 
fore arises whether these will be replaced by others as important 
in the meantime. The Russian demand will, as usual, be 
lessened during the winter, when few if any clearances can be 
made to the Baltic ports; still it is expected that large require- 
ments have yet to come to this district from the Russian mar- 
kets, on account of the vast railways in progress, and it is believed 
that some will shortly come to hand for delivery in the early part 
of next year. Preparations are being made also for increased 
inquiries from the United States and from the colonies, and if 
expectations in this direction are realised there will not be 
much ground for complaint. If again the war comes to a conclu- 
sion, in accordance with the now general expectation, there will 

no doubt be a large increase in the demand from all sources in a 

short time. 

Specifications on home account are coming in more freely than 
for some time past, the reductions in the rate of discount having, 
as was expected, induced home purchasers to enter the market. 
Orders are, however, in most instances only for limited quantities, 
and some slight reduction in prices is by makers, but 
this will serve to keep the establishments going until matters are 





more settled. There is a fair demand reported for bars and plates, 
Pigs for local consumption also in average request. 

Some division of the attention of the iron trade generally has 
also been attracted to the great meetings of the Iron and Steel 
Institute held at Merthyr last week. It is generally admitted 
that the meeting was a great success, and there is every reason to 
believe that the visitors derived some gratification from their visits 
to the principal iron, steel, and copper works of the district. The 
large party was entertained at luncheon by the mayor of Swansea, 
Mr. J. J. Jenkins, on Thursday, and at a grand banquet under the 
presidency of Mr. R. Fothergill, M.P., at Merthyr, on the evening 
of that day. The week’s proceedings terminated by the part; 
paying a visit to the extensive works of the Ebbw Vale Iron, Coal, 
and Steel Company, where they were met by Mr, Alderman 
Curtis, of Manchester, the chairman of the company, 
Mr. A. Darby, and some of the officials of the works. Consider- 
able time was spent in inspecting the new steel works where the 
Bessemer process is in operation, and arrangements for a larger ex- 
tension of the process are rapidly progressing. The great ‘‘ Darby” 
blast engine was an object of conside-able interest. This engine 
has a 12ft. stroke, and is capable of being worked at 1000-horse 
power. The importance of this establishment generally may be 
inferred from the fact that the company turn out no less than 
130,000 tons of rails annually, and about 54,000 persons are depen- 
dent upon it for subsistence. There are twenty-one blast furnaces 
which may be put into operation. The weather, however, was 
rather unfavourable, and the works could not all be seen to the 
best advantage. In the afternoon the large party, numbering alto- 
gether about 180 persons, were entertained at a banquet by the 
company. The newly-elected chairman of the company, Mr. 
Alderman Curtis, occupied the chair. 

There is no change of importance either way to notice in con- 
nection with the tin-plate trade. Makers are doing about the 
usual trade, but complain of the disadvantage they are placed 
under by the high price of block tin. . 

In the steam coal trade there is more doing, the demand from 
the French and other continental markets having latterly shown a 
decided briskness. House coals are in better request, purchases 
being now made preparatory to the winter season, and the late 
change in the weather has influenced the market considerably. 

At the first general meeting of the Newport Chamber of Com- 
merce, held on Monday, an important discussion was entered into 
in regard to the merits of the coals shipped at Newport. Much 
dissatisfaction was expressed in regard to recent trials made of 
North-Country coals and South Wales coals, the latter having been 
thecoals shipped at Cardiff. Formerly, and up to within a few years 
ago, alarge quantity of coals were sentfrom Newport for the use of the 
British navy ; but since the accession of the present ministry to 
office the supply had been very limited. The small quantity that 
still was sent was not for the use of the navy, but for local pur- 
poses, so that practically no coal was sent from Newport to her 
Majesty’s steamers. Statistics were produced showing the superior 
merits of the coals shipped at Newport, and it was contended that 
if any mixture was necessary none could be better than the com- 
bination of the semi-anthracitic coal of Cardiff and the semi-bitu- 
minous coal of Newport. A committee was formed to confer with 
the borough and county members as to the best means of bringing 
the claims of the Newport coals before the Government, so as to 
secure orders for its use in the royal navy, 

A fine cylinder has just been cast at the Atlas Works, Cardiff, 
by Messrs. Winby Brothers, which is to form part of a large steam 
hammer in course of cunstruction by the firm, and which has been 
designed by Mr. Macpherson, of St. Petersburg, one of the pro- 
prietors of the Baltic Ironworks, where the hammer is to be used. 
The hammer will be completed to the following dimensions :— 
Diameter, 45in.; stroke, 10ft.; thickness of metal, 3in.; weight, 
18 tons. 

The returns of the trade of the local ports for the past month 
show a favourable increase, as compared with the corresponding 
month of last year. The exports of coal were as follows:—Cardiff, 
228.245 tons, against 206,336 tons in August last year ; Swansea, 
75,461 tons, against 59,405 tons; Newport, 33,953 tons, against 
30,406 tons ; and Llanelly, 12,786 tons, against 10,747 tons. The 
shipments coastwise were as annexed :—Cardiff, 90,967 tons, 
against 73,676 tons ; Swansea, 21,116 tons, against 21,911 tons; 
Newport, 75,211 tons, against 72,082 tons; and Llanelly, 23,132 
tons, against 16,778 tons. Cardiff exported also 19,021 tons iron 
and 5460 tons patent fuel ; Swansea, 2437 tons iron and 12,462 
tons patent fuel; and Newport, 20,359 tons iron. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

STATE OF TRADE AT SHEFFIELD—LORD GALWAY’S MINERALS— 
CoMPENSATION CASE AT LIVERPOOL: Liverpool Central Railway 
Station —Mr. Ure, C.E., AND THE TYNE— NEW RAILWAY 
STATIONS—THE CLEVELAND DISTRICT— MIDLAND RAILWAY: 
Staveley—STaTE OF TRADE IN SOUTH YORKSHIRE—BIRKENHEAD 
FERRIES — SCARBOROUGH AND WHuirTsy RarLway — MERSEY 
Docks EstaTtE—Mr. RAWLINSON, C.E.—PROPOSED SHORE LINE 
BETWEEN NEWE€ASTLE AND NoRTH SHIELDS— NORTHERN SHIP- 
BUILDING—A MONSTER FLY-WHEEL— TYNESIDE TRADE, 

THE heavy branches of Sheffield industry continue active. The 

armour-plate and boiler-plate mills are in full work, and the heavy 

ordnance firms are fully employed. The firms engaged in the 
manufacture of railway matériel have had some large orders 
countermanded, but they are still busy, principally upon home 
account. The heavy casting and forging trades are moderately 
active. There isa good demand forall descriptions of coal and coke. 

Lord Galway has commenced sinking for coal on his estate at 
Felkirk, about six miles from Barnsley. The seam of coal to be 
worked in the first instance is said to be about forty yards from 
the surface, and is rather more than 4ft. thick. 

The London and North-Western Railway Company is erecting a 
large square brick goods station at Derby. The work, which was 
entrusted to a Rugby firm, is fast yg completion. The 
contract for the whole of the ironwork for the Liverpool central 
railway station, about to be constructed jointly by the Midland, 
the Great Northern, and the Manchester, Sheffield, and Lincoln- 
shire Companies is understood to have been taken by the Lustrum 
Ironworks Company at Middlesbrough. 

There are now seventeen new furnaces in course of construction 
in Cleveland. The production’ of August exceeded that of 
August, 1869, by 24,451 tons; but stocks increased during the 
month to the extent of 10,334 tons. 

The large quantities of coal sent from Staveley by the Midland 
Railway has necessitated increased accommodation for the com- 
pany’s plant, and a shed capable of holding twenty-four large 
lecomotives has recently been completed, together with some 
other buildings, at a cost of upwards of £20,000. 

The demand for most descriptions of manufactured iron con- 
tinues active in the South Yorkshire district. Rails, railway 
matériel, and general castings are in good request. The Bessemer 
steel works are in full operation, and appear likely to continue so. 
Business in steam coal to Hull and Grimsby shows considerable 
animation. 

The revenue collected in connection with the Birkenhead ferries 
in August amounted to £2855, against £2011 in August, 1869 ; 
and from April 24 to July 31, £11,672, against £11,917 in the cor- 
responding period of last year. The expenditure from April 24 to 
July 31 this year was £10,940, against £10,105in the corresponding 
period of 1869. At the last meeting of the Birkenhead Com- 


missioners it was stated that there was reason to believe that two 

lines of ocean steamers were about to be established inthe Morpeth 

dock; from this circumstance the ferry revenues would, it was 
expected, be materially benefited. 

r. Birch, C.E., has eS to some gentleman interested in 

ine of railway between Scarborough and 


the promotion of a direct 


Whitby, that he has succeeded in laying down a line which, 
avoiding heavy works and being to a considerable extent a surface 
line, is capable of construction at a comparatively small cost, 
while it will accommodate the entire district to the best advantage. 
The cost is estimated at something over £100,000. 

A monster fly-wheel, intended for Messrs. Richardson and Sons’ 
rolling mills, has arrived at West Hartlepool. The wheel was cast 
at the Norton Ironworks, near Stockton, by Messrs. Barrett and 
Co. It measures 22ft. Gin. in diameter ; the thickness of its rim 
is 17in. by 13in.; and the weight is 25 tons 5 cwt, In order to 
remove the wheel to West Hartlepool, a special carriage weighing 
seven tons had to be built for its conveyance,and to draw it uitower 
than thicty-two horses were used ; even then the monster wheel 
was nearly three hours in getting over eleven miles. 

The iron trade of the Tyne is active, and the rolling mills and 
engine-shops are well employed, the latter especially in the manu- 
facture of marine engines. e coal trade of the Tyne is begin- 
ning to be affected by the blockade of the North German ports. 
At the Hartlepools the ironmasters are for the most part pretty 
well employed in the manufacture of bowl chairs, rails, &c., for 
exportation to the United States, India, &c. 

The bonded debt of the Mersey Docks and Harbour Board has 
now attained the very serious total of £14,704,239. The revenue 
of the Mersey Dock Estate increased in its last financial year by 
—~ £60,000, but still the engagements of the concern are very 

eavy. 

Mr. Rawlinson, C.B., who acted as commissioner in Lancashire 
during the cotton famine, and whose labour was given gratuitously, 
has recently received from her Majesty’s Government a cheque for 
£1000 in recognition of his services. 

A scheme has been brought forward by some independent 
capitalists for the construction of a shore line railway between 
Newcastle and North Shields. The North-Eastern Railway Com- 
pany will, it is stated, bring forward a counter scheme. 

The ironclad Swiftsure, which is now lying off Messrs. Palmer 
and Co.’s (Limited) works at Jarrow, is being ange | fitted up, 
and her machinery is nearly all on board. A sister ship will be 
launched by Messrs. Palmer during the meeting of the Social 
Science Association in Newcastle. Messrs. C. Mitchell and Co., of 
Low Walker, have received orders to build two gunboats for the 
English Government similar to the Staunch. 








PRICES CURRENT OF METALS AND OILS. 


























































1870. 1869. 

Corprer—British—cakeandtile; £8sd. £8.d.| £8.d.. £8. 4. 
rton .. |70 0 0.. 0 0 0} 7210 0.. 74 0 O 
Best selected 71 0 0/75 0 0..76 0 0 
Sheet .... 76 0 0/78 0 0..79 0 0 
Bottoms .. 00 0;8 00. 000 
Australian, pe 72 0 0\|76 0 W.. 77 0 0 
Spanish Cake .. 0 0 0,71 0 0..72 0 0 
Chili Bars....eeseee be 6410 0| 6710 0.2. 000 
Do, refined ingot .. 69 0..71 0 0|/72 0 0..73 0 0 
Yettow Metat, wed cast ae 66 6«0(« CT] 0 CO oe UOC OO Ft 

Ino, pig in Scotland, ton....| 2 11 105 cash 212 1} cash 
Bar, Welsh, in London,.....| 7 5 0.. 712 6) 612 6.. 615 0 
ales ......| 615 0. 0 0 0| 6 00. 6 5 0 
Staffordshire | 710 0.. 8 0 0| 750.77 6 
Rail, in Wales....cccocsooce| 615 0. 7 5 0} 6 2 6. 6 5 O 
Sheets, single in London .. | 910 0.0.10 5 0} 95 0.. 000 
Hoops, first quality ........, 810 0.. 95 0| 850.876 
Nailrods ..ccccccees | 710 0.. 8 0 0} 7 & 0.1. 710 O 
Swedish. .cccccccscccccecces| 915 0.010 0 0] 915 0.10 & O 
Leap, Pig, Foreign, perton ..| 18 5 0.. 1810 0/1810 0.. 0 0 0 
English, W.B. .eccccssscoeee| 20 5 0.. 2010 0/20 7 6. 2010 0 
Other brands .. ee| 1815 0..19 O 0} 19 0 0.2.19 5 O 
Sheet, milled .. eoe| 2010 0.. 21 0 01/20 0 0.. 0 0 O 
Shot, patent..ee.. o-| 22 0 9.0.23 0 0122 0 0.. 23 5&5 O 
Red or minium eoe| 1915 0.. 2010 0/20 0 0..20 5 O 
White, dry ...... «| 30 0 0. 0 0 0/26 0 0..28 0 0 
ground in oil .. eo/ 00 0.. 0 0 01/25 0 0.29 0 0 
Litharge, W. eee | 000. 000:2% 00.000 
QUICKSILVER, per bot. ....006.| & 8 0.. 0 O 0} 617 0.. 618 0 
5 Silesian, perton....{ 18 0 0.. 0 0 0/2010 0.. 2012 6 
English V & 8 ...ccccccece 19 0 0..19 5 0/2010 0.. 2012 6 
Zinc, ditto sheet...... 23 0 0.. 0 0 0/25 00. 000 
Sreet, Swedish faggot .. 000. 000'/000.000 
Kegec-coee eveee cece 15 00.. 6 0 0/15 00... 000 
Try, Banca, percwt. .. eo| 6 7 0... O 0 0] 615 0.1. 616 0 
Straits, fine—cash .. 640... 6 5 0} 611 0.000 
For arrival . 00 0.. 0 0 0] 6 9 0.. 610 g 
English blocks 650.00 0/660.000 
Bars ..ccce 660.000); 670.0049 
Refined, in bi 610 0. 000) 640.000 

TivpLat 

13 0. 1 £5 0) 23 8... 3 8.8 
2ook. 333 0} 19 0. 112 0 
376. %901 318 Oe 13h @ 
oe 113 6. 11 0} 114 0.. 117 0 
Coats, best, pe! 016 9. 019 0] 018 9. 019 8 
Other S0rts seceseccees 016 0.. 016 6) O15 0.. 016 6 
Oits, per tun, Seal, pale . | 87 0 0.. 0 0 0/40 0 0... 000 
Brow cecscececes 34.0 0.. 35 0 0) 33 0 0.. 34 0 O 
Sperm, body sees... 33 0 0.. 84 0 0/90 0 0.92 0 0 
Whale, South Sea, pale, 3510 0.. 37 0 0/39 00.. 0 00 
Yellow coccccccosecs 3510 0.. 36 0 0,38 0 0. 00 0 
35 0 0.. 0 0 0| 34 0 0.35 0 O 
E. 132 0 0.. 33 0 0|32 0 0.. 0 0 @ 
Olive, 49 0 0.. 0 0 0'58 0 0.. 0 0 6 
150 0 0.. 0 0 0155 0 0. 56 0 0 
Palm .... -oe| 38:10 0.. 39 0 0/43 00. 00 0 
Linseed ..cccoccccccccccccee| 30 0 0.. 30 5 0} 3110 0.2. 0 0 O 
Rapeseed, Engli © wee | 4310 0.1. 0 O 0) 42 O 0.. 4210 0 
Brown sesesscerscccevess| 41 0 0.. 0 0 0/3910 0.4. 00 0 
Foreign pale. eveee| 46 0 01. 0 0 0/4310 0.. 44 0 0 
Brown . eoe| 422 0 0. 0 0 0/40 00.000 
Lard seseese soe| 70 0 Ove 0 0 0) 76 0 0. 0 0 0 
TallOW crreccccccccacccscccce| 85 0 Ooo 0 0 0/85 0 0. 0 0 O 




















1870. | 1869, 1870. 1869. 
Per load £22 43 £ 8 | Per load— £520, £8426 
Teak .....+sse0eeee013 0 13 lv | 10 10 Li 10 | Yel. pine, per reduced C 
Quebec, red pine «. 315 415) 315 415 Canada, Ist quality 1610 81) 18101910 
yellow pine .. 4 0 415) 3 5 410 2nddo, .. 12 01310 13 61810 
St. John’s N.B.. yell O 0 0 0] 0 O O YO) Archangel, yellow.. 111913 0 101013 0 
Quebec, oak, white... 6 0 610) 510 6 0 | St. Petersburg, yel. 11 1913 0 0 
birch sees $155 0);45 50 F 710 : 10 
elin 455 5/45 510) 0 
Meme! .... -O00 00/0000 15 
Dantzic, oak -0000;), 45 6 &} | 10 
fir +3 5 410) 210 4 0 | Gefte,yellow...... 30 51210) 9 01010 
Memel, fir +310 410; 210 4 10) Soderbamn........ 810129 ¢}) 81010 0 
Riga +310 410} 215 217 | Christiana, per C. 
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ACCIDENT TO THE IRISH MaiL.—We regret to announce that 
the Irish up mail train met with an accident about four a.m. on 
Wednesday, which has caused the total destruction of a great deal 
of property and the loss of three lives. The facts are extremely 
simple. At Tamworth there are four lines of rails, two being 
blind sidings, two the main line. The signal-man, instead of 
allowing the train to proceed without stopping, opened the points 
and sent it running at some forty miles an hour into a blind 
siding. The train carried away the stop-block, and fell into a 
small river below, a branch of the Trent. A full inquiry will of 
course be made into the case. 

BREAKFAST.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
The very agreeable character of this preparation has rendered it a 
general favourite. The Civil Service Gazette remarks :—‘“‘ By a 
thorough knowledge of the natural laws which govern the opera- 
tions of digestion and nutrition, and by a careful application of 
the fine properties of well-selected cocoa, Mr. E provided 
our breakfast tables with a delicately flavo beverage which 
may save us many a heavy doctor’s bill.” Each packet is 





—JameEs Epps & Co,, Homeopathic Chemists, London. 


























Sept. 23, 1870 


THE ENGINEER. 











LLOYD’S STONE DRESSING MACHINERY. 





ON HAMMERING AND STONE DRESSING 
MACHINERY. 
By J. H. Luorn, M.D.* 


Mr. President and Gentlemen,—I hope you and other eminent 
constructors I have seen at this section will excuse an amateur 
appearing before you, as the section, and mechanical science itself, 
seems to be general ground on which all who have speciality of 
mind in that way have room to work. Various attempts have been 
made to cut and dress stones, particularly hard ones, by 
machinery, but, as I understand, with indifferent success. One 
was brought out just as I was finishing these plans, by an 
American, of which much was said at the time, but I did not feel 
any temptation toexchange with him any of my own arrangements, 
nor do so now. Still some stones, though well fitted for building 
ae and public works, are so extremely hard as to be most 

ifficult and expensive to be cut by hand power ; for instance, 
the Anglesey limestone, of which the great bridges on the Menai 
are chiefly built, as well as Holyhead harbour and many other 
public works. The same is the case with the grit or sandstone 
on the borders of Lancashire and Yorkshire, which is a beautiful 
and most permanent building stone, but so hard that proprietors 
who show much interest in this machinery told me that they were 
obliged to tempt and coax stonecutters by high wages to work. It 
seems tohave been worked patiently, however, in ancient times, as 
a gentleman well versed in antiquities told me lately that the most 
minute graves and carvings in some of the old ruins are as intact 
and distinct as when they first came from the hands of the work- 
man, which cannot be said of a great many ancient structures. 
It will no doubt occur to practical minds that there are difficulties 
in apes em in a direct way to stone cutting by means of 
the steam mer, although with its many adaptations and con- 
veniences ; but the object of some of the complications in the ma- 
chine now shown is to get over those difficulties (particularly the 
working by a beam), for the pi of getting ample room and 
height (or fall), and of getting the moving power removed from 
the dust and débris, as well as to obtain the great variety of move- 
ments and variation of power which I will now describe. 

The invention is particularly applicable to cutting, sawing, 
chiselling, drilling, and dressing stone and other substances, to 
forging and hammering metals, and working such tools in general 
Uy saaere power. To a shaft fitted to bearings in strong and suit- 

framework I fix a beam or two-armed lever G, having one arm 
connected by a strap and chain with the tool holder H. and the other 
arm connected by a chain or link to a crank M on a shaft turned by 
asteam engine or other motive power. This arm is formed of three 
rods or bars cast or fixed at one end firmly to the central boss of 
the beam, and at the other end to a block and pulleys K at the 
extreme end of the arm. The chain or link is made of variable 
as required, and is attached to one of the rods by a ring or 

clasp which can be moved forwards and backwards by a screw and 
nut or by a rack and pinion, in order to vary the range of the fall 
of the tool according to the requirements. The other two rods of 
arm support a movable heavy block or chest Q, having at the 
bottom grooves fitting the rods, and the chest containing a greater 
or lesser number of pieces of metal, stone, or other heavy substance 
for acting as a counter-weight and giving more or less counter- 
balance to the tool holder and tool, according to the position of the 


* British Association, Section G. 
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weight from the centre of the beam. For moving the chest or 
block rapidly and steadily I place two pulleys or chain wheels S on 
the axis of the beam, and two others on the extreme end of the 
arm, and pass over these pulleys or wheels straps or chains, which 
are also passed round a barrel or axle having a handle or handles, 
so that when the barrel is turned in one direction the counter- 
weight can be placed close to the axis of the beam and not 
interfere with the weight of the holder and tool; but when the 
barrel is turned in the reverse direction the holder and tool are by 
degrees counterbalanced to any extent required. The other arm 
of the beam is formed of two rods or bars cast or fixed in the 
central boss and to a block forming the extreme end of the arm, 
and above the centre of the beam there is a strong horizontal stage 
or frame to which are fixed standards carrying a roller having part 
of a strong strap coiled round it and one end fixed to it, there being 
a ratchet wheel and catch for maintaining the roller in the position 
required. The other end of the strap is passed from the roller 
under a pulley on the axis of the beam, then between the two rods, 
and afterwards passed over a pulley at the extreme end of the arm, 
and here it is united to a strong chain which passes under a pulley 
working on a stud fixed firmly to the bottom of the framework of 
the machine or to a bracket fixed to the floor of the building, and 
from this pulley the chain is raised and passed over a pulley M on a 
second stage or frame level with the first one, and from thence 
carried in a horizontal direction to another pulley O at one end 
of the stage, from which it descends perpendicularly, and has 
its end attached to the tool holder, which is moved up and down 
by the vibration of the beam, the descent being chiefly by its 
own weight, but assisted and quickened when desired by a metallic 
spring of a helical or other shape, or by a spring formed of india- 
rubber band, or of india-rubber piping well stuffed with wool or 
cotton. The stages are for the purpose of allowing a sufficient 
fall to the tool and obtaining a clear s below for the material 
to be operated upon, and the movable platform on which it is 
placed, and the object of connecting the strap toa roller, is to raise 
or lower the tool independently of the movement given to it by 
the vibration of the beam, in order to alter or regulate the point 
of impingement or practical point of collision of the tool on surfaces 
of different heights and bodies of different diameters, such as 
large blocks of stone, so that the tool after levelling their hori- 
zontal surfaces shall be able to descend gradually their sides 
and to cut them into shape without altering the positions of such 
heavy bodies on the movable platform unless it is required to act 
on their under surfaces or when the operations are complete. I 
also, when required, give the tool a lateral movement on both 
sides of the perpendicular, in order to act more or less obliquely 
on the horizontal surfaces and sides of stone or other substances, 
so as to imitate as nearly as possible the oblique or slanting blows 
of the stone cutter working by hand ; and to make up for the loss 
of force arising from the tool falling in an oblique direction metallic 
or india-rubber springs are connected to the tool holder. For giving 
the tool a lateral movement I form or fix on the tool holdera leg Q 
fitted to a square guide or tube fixed on a triangular or quadrant- 
shaped frame R (see Figs. 1 and 2), having at its apex a central boss, 
on which there is a hole fitting a stud or bolt fixed to the framework 
of the machine, and the lower part of the frame forms a segment 
of a circle, which moves to and fro laterally in guides and de- 
scribes part of a circle as the leg moves to and fro in the oblique 
directions in the tube when the tool holder is raised and lowered by 














the working ofthemachine. To move the tool laterally or obliquely 
Iemploy a wheel A similar to that used for turning the vanes of a 
windmill round to the wind, and from the lower angles of the 
triangular or quadrant-shaped frame passa chain or rope over 
rollers and obliquely round the said wheel, which is provided with 
handles orspokes similar to the steering wheel of a ship, by which a 
man can easily regulate the lateral movements even when the ma- 
chine is working with great power. To assist these movements the 
pulley from which the chain d ds to be attached to the leg of 
the tool holder not only rotates by the action of the chain, but has 
also a lateral movement for the purpose of keeping the chain in 
position and enabling it to work without strain or increased fric- 
tion. There are many cases in which it is requisite for the tools 
to work in a horizontal direction, and for this purpose I cause the 
beam to vibrate horizontally against counterweights or springs, 
or vertically, and change the movements by L levers or pulleys 
also acting against springs or counterweights. The tool holder or 
hammer block is formed of a square block of iron or steel of any 
required weight, and to it are fixed hammers, forging tools, cut- 
ters, and shapers of all descriptions, some of the tools having more 
or less teeth of different shapes, and others with surfaces which are 

uite smooth or indented with lines, and the tools in general have 
their depth of fall regulated as before described, or yd have an 
oblique or horizontal movement imparted to themwhen they are re- 
quired to strike the metal or stone at different angles or different 
parts of its surface ; or the hammers and tools have only a vertical 
movement, and the metal or material shifted to receive the blows. 
When it is preferable to cut or saw portions of the blocks of stone 
or other material I employ endless bands or sheets of steel, Bes- 
semer semi-steel, or tempered iron, and work them vertically or 
horizontally at as high a speed as possible without injuring them ; 
and I alsoemploy saws connected to the vibrating beam on the 
L levers communicating with it, and form in the saw teeth or 
indentations or make them perfectly plain. In order to enable 
the dicular edges of the hammer or block to be placed in 
any position, and to prevent it from moving round on the screw 
when in action, I employ a clasp or cramp which can slide up and 
down on the square of the holder, and is provided with two 
arms with projections which fit into holes in the corners 
and sides of top of the block or hammer and allow its position 
to be finally fixed as required. ol : 

Another part of my impro v in certain arrange- 
ments and appli for enabling heavy blocks of stone, metal, or 
other substances to be moved easily and quickly in all directions, 
so that the tools may descend upon any and all parts of the blocks, 
and also that the movable platforms, stages, or anvils sup- 
porting the blocks shall be well able to bear the shocks, colli- 
sions, and vibrations arising from heavy blows. In cases where 
only one or two movements are required the stage may be 
moved on two rollers covered with leather, vulcanised rubber, or 
woollen fabric, to deaden the shocks and prevent vibration. In by 
far the greater number of cases the supporting stage or anvil 
must be movable in all directions by pulleys, ropes, and other as- 
sistant mechanism. For this purpose I employ two stages, one 
above the other, each com of a strong combination of layers 
of teak or other wood and iron or steel, with layers of er, 
wool, or india-rubber between them Son eres one stage is 
to be firmly fixed on a mass of concrete or stone, and the other 
is to be capable of moving in all directions by means of a number 
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of spheres interposed between the twostages. These spheres are | 
to be covered with leather, vulcanised rubber, or woollen material, 
to prevent any bad effect from concussion, and they may either be 
free between the smooth surfaces of the stages or confined in a 
square, or triangular, or semi-spheroidal space under the bottom 
of the upper stage on to the surface of the lower one, and in this | 
state they are to be well oiled or greased if necessary to prevent 
friction, but when the spheres are free there must be a projecting , 
rim on the stages to prevent them from running off. In some 
cases the smooth surfaces of the stages move upon each other well 
oiled, one of them being covered with a thick and strong layer of 
woollen material, india-rubber, or leather. It will be necessary to 
provide a curtain of india-rubber sheeting or a light iron or wooden | 
framework to prevent grit and refuse from getting under 
the movable stage or rollers or between the two stages, so that 
there shall be no interference with the free action of the rollers or 
spheres. In order to keep the blocks of stone or other material 
steady when operated upon by the tools, I employ holders formed 
of bars having at one of their ends angular projections, and place 
the bars in guides at the corners of the movable stage, and when 
the angular projections are forced against the corners of the block 
by screws, wedges, or eccentrics the block is held perfectly fast. 
The moving appliances consist of four or more ropes attached to 
blocks or pulleys, by which the stage is pulled in any directions re- 
quired by wheels and axles or levers so arranged as to be under the 
command and power of one or two men; and in all cases when 
necessary I employ brakes to keep the parts steadyin the positions 
required. 

When heavy blocks or pieces of metal are forged they are 
generally returned to the furnace to be reheated for enabling the 
work to be properly shaped by the tools and hammers, I nowpro- 
pose to prevent to agreat extent the loss of time and attendant 
expense arising from this system by keeping the metal after it has 
once been heated-in the furnace hot during the time required to 
finish the forging or hammering. To attain this object 1 employ 
powerful gas blow pipes and jets along the borders and other parts 
of the movable stage or anvil, and supply the gas and the com- 
pressed air required by suitable pipes properly protected, there 
being cocks or valves to put on and cut off the supply at the 
times required. I propose also to act horizontally as before de- 
scribed, in certain cases where the heating anvils or stages are used 
either by two hammers clashing in opposite directions against the 
substance acted upon, as is now done with steam hammers, or with 
one hammer against a vertical block supplied with heating blow 
pipes or jets of gas. I form the pipes or passages for supplying 
the gas and air of cotton, flax, or hemp rendered incombustible, 
and place them round the borders of the lower stage, and the space 
between the two stages where the rollers or spheres move I partly 
fill up with animpalpableandincombustible powderof high specific 
gravity, such as silica or baryta, in order to deaden the shocks and 
a and also to steady the movements of the spheres or 
rollers, 








STEAM BOILER EXPLOSION LEGISLATION. 

Tue following is the report of the committee appointed 
by the British Association to “Consider and Report 
on the various Plans Proposed for Legislating on 
the subject of Steam Boiler Explosions, with a view 
to their Prevention,” the committee consisting of Sir 
William Fairbairn, Bart., C.E., F.RS., LL.D. &.; 
Sir Joseph Whitworth, Bart., C.E., F.R.S.; John Penn, 
C.E., F.R.S.; Frederick J. Bramwell, C.E.; Hugh Mason, 
Samuel Righy, Thomas Schofield, Charles I. Beyer, C.E., 
Thomas Webster, Q.C., and Lavington E, Fletcher, C.E. 


“The frequent occurrence of steam boiler explosions, with the 
loss of life and property caused thereby, was called attention to in 
a report read before the Mechanical Section of the British Asso- 
ciation, last year, at Exeter, and in a paper read the year before 
that, at Norwich. These sad catastrophes still continue with un- 
abated frequency. In the interval between the Norwich and 
Exeter meetings, forty-six explosions occurred, killing seventy- 
eight persons and injuring 114 others. Since then fifty-seven more 
explosions have occurred, killing ninety-nine more persons and in- 
juring ninety-six others. So great is the regularity with which 
these catastrophes occur that it was stated at Exeter that it was 
to be feared that as many lives would be lost by explosions be- 
fore the next meeting as had been lost since the last. This, it 
will be seen from the figures just given, has been more than ful- 
filled. Taking the average of a number of years, it appears that 
about fifty explosions occur every year, killing about seventy-five 
persons and injuring as many others. 

‘It is not intended in this report to enter on a consideration of 
the causes of steam boiler explosions. That has already been 
done on other occasions. It need, therefore, merely be stated in 
passing that the experience of another year only confirms the com- 
mittee in their opinion previously expressed that explosions are 
not accidental, that they are not mysterous, but that they arise 
from the simplest causes, and may be prevented by the exercise of 
common knowledge and common care. Boilers burst simply from 
weakne-s, that weakness arising in some cases from original mal- 
construction, in others from defective condition consequent on 
wear and tear, and in others again from neglect of attendants 
through allowing the plates over the furnace to become overheated 
from shortness of water, &c, &c, Competent inspection is adequate 
to detect the weakness of the boile: in time to prevent explosions, 
whether that weakness arise from malconstruction or defective 
condition, while it tends to stimulate attendants to carefulness, 
and thus to diminish the number of those explosions arising from 
oversight. It is very generally thought that most explosions re- 
sult from the neglect of the attendant. Such, however, is not the 
case, On analysing the causes of the explosions that occurred 
from the 1st of January, 1861, to the 18th of June, 1870, it appears 
that 120 explosions, equal to 40 per cent. of the whole number, 
were due to the malconstruction of the boilers either in the shells 
or fittings ; eighty-eight explosions, equal to 29 per cent., were 
due to the defective condition of the boilers either in the shells or 
fittings ; forty-four explosions, equal to 15 per cent., were due to 
the failure of the seams of rivets at the bottom of externally-fired 
boilers; thirty-eight, equal to 13 per cent., were due tooverheating 
of the plates ; five, equal to 2 per cent., were due to excessive 
pressure of steam through the attendants tampering with safety 
valves ; while one, equal to say 4 per cent., occurred to an econo- 
miser, but whether from gas or overpressure of steam is uncertain; 
and one other, equal to say 4 per cent., arose from causes entirely 
independent of the construction or condition of the boiler, and 
may thus be termed ‘accidental.’ Of those due to overheating of 
the plates, thirty explosions, equal to 10 per cent. of the whole 
number, arose from shortness of water ; six, equal to 2 cent., 
from incrustation; one, equal to 4 per cent., from thd use of 
boiler compositions ; and one, — to 4 per cent., from causes re- 
quiring further consideration. e total number of these explo- 
sions, the causes of which were ascertained, was 297. From the 
list it will at once be seen that the two leading causes of the ex- 
plosions enumerated therein were malconstruction and defective 
condition, a small proportion only being due to the neglect of the 
attendants. It may be put shortly, that for every explosion due 
to the boiler minder through neglecting the water supply, &c., six 
are due to the boiler maker or Soiler owner, through making or 
using bad boilers. It is clear, therefore, that the adoption of com- 
petent inspection by every boiler owner in the kingdom would do 
much to prevent the constant recurrence of boiler ve eee and 
to save the greater part of the seventy-five lives annually sacrificed, 
This fact is now generally admitted, and hence the question is not 
unfrequently asked—since competent inspection would prevent ex- 
plosions, an‘lsteam users neglect so simple a precaution, why is not 
inspection enforced by law? Juries, in bringing in consequent 


‘of sucha report. Last session of Pirliament a select committee 


| of steam boiler explosions, an 





on steain boiler explosions, frequently recommend that the Govern- 


ment should render inspection compulsory, and this view appears 
to be very widely entertained, in consequence of which various 
plans for legislatlve enactment have been proposed. The object of 
this report is to deal with these plans, and give the result of the 
committee’s deliberations thereon. 

** This is a particularly opportune moment for the presentation 


of the House of Commons was appointed to inquire into the cause 
the best means of preventing 
them, and this committee, whose labours are not yet completed, 
have been investigating whether it is expedient that boiler inspec- 
tion should be enforced by law, and, if so, what is the best way of 
enforcing it. It is therefore important at this time that discussion 
on this subject should be encouraged, and suggestions from all 
parties obtuined. It is trusted that this report will aid in pro- 
moting this object and in arriving at the best means of rendering 
the inspection of boilers universal throughout the entire country. 

‘*With these introductory remarks the committee will proceed 
to the consideration of such of the plans ‘ proposed for legislating 
on the subject of steam boiler explosions, with a view to their pre- 
vention,’ as have come under their notice. 

‘Five systems of compulsory inspection appear to be now 
before the public. This may each be stated, and considered in 
turn. 

“Plan No.1.—It has been proposed that the inspection of all 
the boilers in the kingdom shall be carried out by the Board of 
Trade. To this plan there are many objections. On the one 
hand, it would impose on the Government additional burdens, 
which they have expressed themselves unwilling to incur ; while 
on the other it would prove haraysing to the steam user. It 
would, it is feared, be found to work arbitrarily. Such a system 
would lack that elasticity which is necessary to conform to the 
convenience of the individual steam user. Tere would be a 
great danger of its hampering progress. It would certainly not 
find favour with the generality of steam users, nor ever be volun- 
tarily accepted by them except as the last resort. 

“Plan No. 2.—A second proposition is that, instead of the 
inspection being carried out by the Board of Trade, it should be 
carried out by town councils or other local authorities, such 
authorities appointing their own inspectors. This plan would ad- 
mit of more elasticity than the previous one, inasmuch as the in- 
spection would emanate from several centres instead of from one. 
From this very fact, however, an element of discord would be 
introdused from which many contradictions and many absurdities 
would ensue. If it were a question of establishing Greenwich time in 
every market town and country village throughout the kingdom 
there might be little difficulty in effecting such an object by such 
an organisation, since Greenwich time by the help of the Astro- 
nomer Royal could be put beyond all question, and the work of 
establishing it throughout the kingdom would be one of diffusion 
and not of origination. Toregulate the construction of steam boilers, 
however, is a totally different matter. The science of boiler making 
is a growing one. It is in a transition state, and in spite of the 
amount of information constantly disseminated, great ignorance 
prevails with regard to it. In consequence of this, one corporation 
would declare a boiler safe which another corporation would 
declare unsafe, so that a boiler carried by rail from one part of the 
country to another might be counted safe at the beginning of the 
journey and unsafe at the end. For instance: In Lancashire the 
practice of strengthening flue tubes at the ring seams with 
flanged joints or hoops of T iron, or other suitable section, is 
highly approved. In fact it is thought that no high-pressure 
boiler should be constructed now-a-days without these appliances. 
In Cornwall, however, nothing can convince steam users of their 
necessity, and Cornishmen persistently adhere to the ignorant 
superstition which the Franklin Institute of Pennsylvania en- 
deavoured to dispel thirty-four years ago, viz, that a boiler can- 
not explode as long as it is properly supplied with water. 
They appear to believe that furnace tubes, though of great length 
and diameter, and though worked at high pressures of steam, can 
only collapse from the neglect of the water supply, or, in other 
words, from the neglect of the attendant and not of the owner or 
maker. In Cornwall, boiler flue after boiler flue collapses, simply 
from weakness, till the Cornish boiler stands in the return of ex- 
plosionsas one of the most dangerous. These explosions are the 
result of gross mal-construction, coupled ‘vith neglected condition. 
Yet Cornishmen will not see it, and they only attribute every explo- 
sion to shortness of water. Local administration under such cir- 
cumstances would be powerless, while, even apart from undue in- 
fluence, and simply from the want of due experience in so impor- 
tant a matter as the construction of steam boilers, the decisions of 
local authorities would be frequently contradictory. Such a sys- 
tem would reintroduce the evils we are trying to eradicate from 
our courts of law, viz., that a verdict given in one court should be 
contradicted in another. Though the system might answer in a 
few favoured localities, that is to say, in the neighbourhood of 
some of the large manufacturing centres, it would not do so 
throughout the entire country. It would be legislating on a piece- 
meal and patchwork system, and be quite inadequate to the 
importance of the subject. 

**Plan No. 3.—Another proposition is to hand over the duty of 
inspecting and certifying all the boilers in the kingdom to divers 
authorised parties, such as accredited boiler makers, private inspec- 
tion associations, insurance companies, &c. &c. This plan would, 
like the one just referred to, be liable to produce contradictory 
verdicts, while it has the additional objection that it fails to secure 
the responsibility of the inspections. To allow certificates to be 
gran’ by boiler makers would be a most invidious course. It 
could not be a wholesome practice, especially under the influence 
of keen competition, for one maker to be called in to approve or 
condemn a boiler made by another, while the fact that forty per 
cent. of the explosi that happen are due to malconstruction, 
shows that boiler makers are not after all good judges in this 
matter, a view which is corroborated by the unsatisfactory and con- 
tradictory evidence frequently given by them at coroners’ inquests 
consequent on boiler explosions. Further, it is presumed that 
every boiler owner would have to pay for his own certificate, so 
that on this system the most indulgent offices would clearly get 
the atest amount of custom, and those which only granted 
faithful certificates would be driven out of the market by the less 
scrupulous. Under these circumstances it is feared that the sale 
of certificates would soon degenerate into a sale of indulgences. 
Besides this, how is this system to be practically worked ? Who 
is to see that the steam user has the certificates on his boilers re- 
gularly renewed as they fall out? These certificates would ex- 
tend for a year only from each ‘entire’ examination, and would 
lapse at different parts of the year. A steam user with twelve 
boilers would want twelve certificates every year, and one of 
these might fall out each month. Is the Government to under- 
take the responsibility of seeing that these certificates are re- 
gularly renewed? Is it to inspect the inspectors? Such a plan 
it is thought would be impracticable, while it would be after all 
but another form of Governmental inspection, and one of a very 
complicated description. 

** Plan No. <The fourth plan starts on the same basis as the 
preceding ones, viz., that of rend inspection com 4 
and recommends that Parliament should enact that no boiler 
should be worked unless periodically inspected and certified at 
least once a year, as safe and trustworthy. Instead, however, 
of entrusting the duty of carrying out these inspections, and grant 
ing the certificates to the Board of Trade, or to the town 
councils, or other local authorities, or to certified boiler makers, 
private inspection associations, or insurance companies, it pro- 
poses that there should be formed a National Steam Users’ Board, 
and that this board should be empowered to carry out the system 
of inspection required, including the granting certificates, fixing 
the rate of charge for each boiler, &c. This board to be an honor- 











ary and representative body, about one-half of its members being 
men of commerce, that is to say, mill owners or others, I 
boilers for mercantile purposes ; and the remainder to be men 0: 


science, that is to say, engineers and others, competent to advise 
on matters relating to the inspection of boilers, and to add weight 
to the councils of the board.* None of the members of the board to 
retain office longer than four years without re-election, one-fourth 
retiring every year, so that every four years the board woul! be 
entirely recruited, either with new members or re-elected ones. 
The board to be appointed in such a way as to secure the fair re- 
presentation of the general body of steam users, and to merit their 
confidence, the appointment being effected either by popular elec- 
tion, each steam user having a vote for each of his boilers, or by 
any other appropriate method. If preferred there might be a 
number of district steam boards, instead of a single. central one, 
and it is well worthy of consideration which would be the better 
plan of the two. The system of compulsory inspection proposed is 
applicable to either, as long as the district boards have geo- 
graphical limits assigned them. If the plan of district boards 
were adopted, it would then be well for an annual conference to 
be held, composed of deputies from each of the district boards, 
in order that the results of the working of each district might 
be compared. This it is thought would promote a wholesome 
rivalry. 

= The following are set forth as some of the distinctive features 
and advantages of this system of compulsory inspection, and as 
equally applicable whether the central steam board or the district 
ones are adopted. ’ 

“No. 1. This system would throw no administrative respon- 
sibility on the Government whether of a financial or engineering 
character. 

‘“* No. 2. It would secure the integrity and efficiency of the in- 
spections, inasmuch as the work would not be undertaken for profit, 
and the board or boards would be established on too wide a basis 
to be influenced by local or private interests. At the same time 
the boiler owners would be protected from arbitrary interference, 
inasmuch as the inspections in each case would be controlled by a 
board or boards composed principally of steam users, and ap- 
pointed by themselves. 

‘** No. 3. This plan would secure to the country a large amount 
of valuable engineering information. It would afford the oppor- 
tunity of ascertaining how many boilers there are in the kingdom, 
how many varieties of construction, and how many boilers to each 
class, as wellas the various pressures at which they are worked. Alsoit 
would afford the opportunity of ascertaining the approximate horse 
power throughout the whole kingdom, as well as the consumption 
of fuel for boiler purposes. Added to this it would afford the 
means, at a perfectly nominal outlay per boiler, of establish- 
ing a fund for scientific research on any doubtful questions with 
regard to the safety and economical working of steam boilers and 
engines. 

**The above is but a very brief outline of the fourth plan pro- 
posed for carrying out the inspection, und it is found impossible 
in the compass of this report to enter upon it in detail. The 
sketch given, however, may be sufficient to afford a general idea. 
It will be seen that this plan is independent of Governmental 
interference further than passing of an Act, in the first instance, 
to enforce the inspection of every boiler in the kingdom, and to 
empower the steam board, or boards, to carry out the inspections 
and adjust the rates, &c. Thus the steam users would be left to 
govern thewselves, a responsibility with which it is thought they 
might be entrusted, since they have a strong desire to avoid Gov- 
ernmental inte:ference, and they would know that unless they 
succeeded the Government would take the matter into its own 
hands. The committee consider this plan calculated to guard the 
inspections against being lax and contradictory on the one hand 
or arbitrary and oppressive on the other, dangers to which the 
three previous plans would not, they think, afford sufficient 
protection, and thus they regard the steam boards as adequate 
to the prevention of explosions without harassing steam users. 

* Plan No. 5,—This differs from the preceding, inasmuch 
as it does not propose to enforce inspection directly by law, but to 
impose a heavy penalty on the occurrence of every explosion, with 
the view of inducing steam users to take precautionary measures, 
and have their boilers inspected.t With this penalty system it is 

roposed to ally the principle of joint stock insurance applied to 
inspection, thinking that while boilér owners would be driven by 
the penalty to insure, insurance companies would be driven to in- 
spect ; as the penalty, though falling in the first instance on the 
owner, would be ultimately paid by the insurance company. 

‘On considering this proposition it appears by no means clear 
that a penalty would have the effect of inducing all steam users 
to enrol their boilers. The incredulity of many as to the possi- 
bility of their boilers exploding is so great that nothing would 
convince them but the occurreuce of the calamityitself. It would 
therefore, it is thought, be some time before the penalty system 
took effect, and this being the case several lives would be lost in 
the meantime. Indeed, unless the simple announcement that the 
Government had established a penalty were sufficient to promote 
general enrolment, the system could not come into force until the 
penalty were exacted, and before this could be done explosions 
must happen, and thus lives be lost. Still the committee cannot 
doubt, though the effect of the penalty might be tardy -in its 
operation, that in process of time it would induce many steam 
users, if not all, to avail themselves of inspection. 

‘* Passing over the question as to the success of the penalty in 
promoting inspection, the next question is as to the value of the 
inspections by competing joint-stock insurance companies. This 
is by no means a simple subject, and one on which a great deal of 
misapprehension occurs. A few brief remarks upon it are all that 
can be offered in the limits of this paper. 

“ Commercial insurance isfounded on the principle of a commuta- 
tion of risks. Given the number of fires that occur per annum on 
an average, and we have the risk of fire insurance. Given the 
number of deaths that occur throughout the country per annum, 
and we have the risk of life insurance. Given the number 
of persons injured every year by railway travelling, and 
we have the risk of railway passengers’ insurance. Now, it 
will be seen in these cases that the companies adopt little or no 

reventive measures. It is true that before a house or a life is 
insured, a general examination is made in each case, but these are 
not followed up by a series of preventive measures. In the case 
of accidental death insurance no precautionary measures are 
adopted whatever. A passenger, on taking his railway ticket, 
takes also an insurance ticket, and thereby enters what may be 
termed a legalised lottery. If he is injured in his journey he re- 
ceives some return for his outlay ; if not, he loses it, and the com- 
pany gains it. This is a perfectly above-board transaction. It is 
quite understood that the company adopt no recautionary mea- 
sures. They do not inspect the railway line, they do not inspect 
the axles or tyres of the carriages, the points and crossings, the 
signals or the signalmen. The whole matter is understood on both 
sides to be simply a commutation of risk, and the company merely 

rofess to insure against accident. Now, it will be seen that 
fore this principle can be applied to the prevention of boiler 
explosions, some serious qualification must be made. It has 
already been seen that boiler explosions are not accidental. To 
term a boiler explosion an accident is to mislead. and thus do 
much mischief. iler explosions may be prevented by common 
knowledge and common care. and these every boiler owner is 
bound in justice to his workmen to exercise. A boiler owner has 
no right to insure himself against the pecuniary results of his own 
neglect, which may cost the lives of bis workpeople. To this it 
may be replied, that when the principle of insurance has been 
applied to boilers, inspection has been coupled with it ; and 
further, that it is the interest of insurance offices that such should 
be the case, since inasmuch as they have dividends to pay, they are 
bound to inspect in self-protection. This view obtains very 


* It might be desirable that clauses should be introduced to prevent 
ies with special and private interests having a seat at the board, but 
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general currency. It is, however, a total fallacy that the joint- 
stock insurance principle as at present applied affords any induce- 
ment to the adoption of inspect This can be plainly shown in 
a few words. The — of a joint-stock company is clearly 
pecuniary profit— not philanthropy—and this being the case, such 
a company would not expend a pound to save a shilling. Now it 
appears from data, which have 4 accumulated for years, that 
the risk of explosion with steam boilers is about one in two thou- 
sand, so that the cost of insurance is 1s. per £100. The cost of an 
annual entire examination, which is essential to sound inspection, 
may be taken in round numbers at about 20s. per boiler. Thus, 
inspection costs about 20s., while insurance costs 1s., or, at all 
events, inspection costs much more than insurance. Consequently, 
it will pay an insurance office better to allow boilers to blow up 
and pay compensation, than to prevent explosions and pay for 
inspection. Inspection is dear; insurance is cheap. Inspection 
eats away the dividends. The interest of a joint-stock company, 
therefore, is to lavish insurance and stint ins n. 

‘There are further points in the mode in which joint-stock in- 
surance is at present applied to steam boilers which may be called 
attention to. Insurance companies adopt scales of charges accord- 
ing to the risk run, and thus they class the boilers A, B, and ©, as 
they may be first, second, or third rate. This is insuring boilers 
simply on the principle of risks, and ignores altogether the danger 
to life. If boilers can only be worked at a risk they should not 
be worked at all. Again, the charge insurance rises according to 
the pressure of thesteam. This is to tax progress, and make a mar- 
ket of engineering enterprise. Again, insurance companies charge 
so much for the first £100 insured on a boiler, the same amount 
for the second hundred, the same for the third hundred, 
and so on, though the payment for the insurance of the 
first hundred included the charge for inspection. In this ar- 
rangement the value for inspection appears to be ignored. The 
danger of explosion is assumed to be as great after the charge has 
been paid for inspection as before. An accidental death company, 
insuring railway ngers’ lives, could not adopt a e of 
charges that would more consistently ignore the principle of pre- 
vention and adopt that of hazards, Again, insurance companies 
pay compensation in case of minor damage, which emboldens a 

oiler owner to neglect any precautionary advice given in conse- 
quence of the inspections. If he employ an inferior attendant in 
order to save 5s. a week in his wages, and the boiler becomes in- 
jured thereby, the cost of repair is paid by the company, and not 
by himself. This system entirely absolves a boiler owner from the 
results of his own neglect. 

‘* These remarks will suffice to show that the principle of insur- 
ance as at present applied to steam boilers by joint-stock companies 
is not all that is to be desired for the prevention of steam boiler 
explosions, and that before the Government will be justified in 
handing over the inspection of all the boilers in the kingdom toa 
number of competing joint-stock companies considerable modifica- 
tions will have to be enforced, and it will be well now to consider 
whether the imposition of the proposed penalty would have the 
desired effect, or whether any other steps would be necessary. 

“The penalty upon the boiler user in the event of explosion 
would, as already stated, ultimately fall upon insurance companies, 
that is tosay, in those cases where the boilers were enrolled. Now 
if that penalty were made sufficiently heavy, it might make it 
more expensive for panies to have explosions and pay compen- 
sation than to prevent them and pay for inspection, and thus just 
reverse the position that obtains at present. For this it would be 
necessary that the penalty should not be less than £1000 or £2000. 
Acded to the penalty imposed on the boiler owner, in the event of 
explosion, to induce him to enrol, it might be well to impose 
another penalty of equal amount én the company, more fully to 
induce them to inspect. The tirst of these penalties. the one im- 
posed on the boiler owner, should be exacted unconditionally, the 
other imposed on the insurance company only, after it had been 
shown on an examination by a Government officer that the com- 
pany had failed in their duty. Added to the imposition of these 
penalties, it would be necessary for it to be enacted that no com- 
pany should have more than one rate of charge, otherwise they 
would meet the risk on dangerous boilers simply by raising the 
rate. A fixed rate would also put an end to the taxing of high- 
pressure steam, as the rate would be the same for 10 Ib. as for 100 Ib. 
Added to this the rman system of insuring against minor dam- 
ages should be prohibited, as this completely destroys the owner’s 
responsibility. Such are some of the restrictions which it appears 
necessary to impose upon the principle of joint-stock insurance 
before it would be applicable by a number of competing com- 
panies to steam boilers, with a view to the prevention of explo- 
sions, 

“*The committee have now stated, they trust impartially, the 
various plans which have come uuder their notice, reviewing, as 
they proceeded, such of the points in each as appeared to them to 
be defective, and it may Lora a be expected that they should in 
conclusion pronounce positively as to which of the plans they 
think most wortby of general confidence. To do this is no easy 
matter. So many geome are involved in the plans proposed 
that it is very.possible that a solution of this question can only be 
arrived at by actual trial. The committee consider that this sub- 
ject should receive the most ample discussion. They trust that 
they have rendered some service simply in reporting on and ana- 
lysing the various plans proposed, and that this will assist in pro- 
moting the discussion they beg to solicit. But while they feel 
considerable diffidence in offering an opinion on so wide a subject, 
they may — venture to state that they decidedly incline to 
the plan of enforcing inspection directly by law rather than indi- 
rectly by penalty. They are not without apprehensions that how- 
ever ingeniously the principle of joint-stock insurance might be 
surrounded with a series of checks and counter checks, yet that it 
would lead to inspection being cut down to the lowest possible 
point. On the other hand, were the inspection enforced by law, 
and nationally administered either by a central steam board or by 
a series of district ones, they consider that a far more generous 
system would be secured. The steam boards, uninfluenced either 
by private or local interests, or by the desire to accumulate profits, 
would take altogether higher ground, and inspect, not simply in 
their own interests, and just sufficiently to narrowly escape explo- 
sion, but with a view to assist steam users, disseminate practical 
information on the making and management of boilers, and pro- 
mote progress. These objects would be altogether foreign to com- 
peting joint-stock insurance companies. 

‘*The committee, in drawing this report toaclose, wish to make 
@ brief reference to the one they presented to the Mechanical 
Section of the British Association last year on the subject of 

Coroners’ Inquiries in connection with Boiler Explosions.’ In 
that report they pointed out the defects in these investigations, 
and how ee was that improvements should be effected, 
expressing their belief that full investigation and plain speaking 
would of themselves do much to prevent the recurrence of these 
catastrophes, The committee still hold this view, and think 
had ceroners’ verdicts been as satisfactory as they might have been 
that boiler explosions would not have been as numerous as they 
now are. With the additional experience of another year they 
feel compelled to take one other step in advance, and they have 
come to the conclusion that the time has atrived when the Go- 
vernment should enforce the periodical inspection of all steam 

ers. They are convinced thatexplosions might be, and ought 
to be, prevented; that petent inspection is adequate for this 
purpose, and that any well organised system of inspection extended 
a a entire ao would porgpen | extinguish boiler 
explosions, and save the greater part of the seventy-five lives now 
annually sacrificed thereby. “a ‘ gia! 


“(Signed on behalf of the committee) 


‘* WILLIAM FarrBarry, Chairman. 
“ Manchester, September 12th, 1870.” 
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ON BOILER EXPLOSIONS. 
By Mr. E. B. Marren.* 


CONSIDERABLE attention has been directed to this subject during 
the past year. Having visited the scenes and examined the frag- 
ments of many exploded boilers, and having also taken part in 
some of the coroners’ investigations, I should like to be permitted 
to offer a few remarks in reference to the report of a special com- 
mittee, presented to this Association last year, and this I do with 
considerable diffidence, as the members of that committee are 
widely known for their ability and special knowledge of the 
subject. 

The causes of boiler explosions have been so often discussed by 
other institutions, and also lately by a select parliamentary com- 
mittee, that it is needless to dwell on the oft-repeated truth that 
the catses are simple and well understood ; and further, that 
most of them are easily detected by periodical examination, and 
readily remedied in time to prevent explosion. 

The difficult problem to solve is how best to induce all em- 

loyers of steam to take this useful precaution ; or if compulsion 
qs found necessary, how to apply it without burdening those who 
had already practised it for in cessives, or without causing tire- 
some interference with the freedom of action of manufacturers, 
and destroying the feeling of responsibility which ought to attach 
to them as the natural ians of their boilers. 

The whole object of the report presented by the committee last 
year was to suggest the best means of improving the coroner's 
investigations, so as to arrive at fuller and truer verdicts, which 
would better instruct the public, and stop the recurrence of such 
disasters in the future, 

Everyone must agree with the committee’s report as to the 
great necessity of doing all that is possible to put an end to boiler 
explosions, but it seems very doubtful if that object cam be much 
assisted by any alteration or interference with coroners’ inquisi- 
tions. 

The object of these inquisitions is confined to the question of 
ascertaining whether anyone is criminally responsible for the 
death, and whatever addition may be made to the verdict it is 
practically taken as either ‘accidental death,” involving no 
penalty, or else “manslaughter,” involving trial, and perhaps ex- 
tremely heavy penalties or imprisonment. 

It is very doubtful if there were ever such cases as that supposed 
by the committee, where boiler makers palm off bad boilers, and 
steam users employ them, with the certainty that, by the help of 
a coroner and his jury, they will be absolved from responsibility. 

The evils are rather the result of want of knowledge and error 
of judgment, and it is exaggeration thus to imply deliberate fraud 
to a large community and collusion to those holding very respon- 
sible positions. 

The coroner’s court is very ancient and extremely useful ; and, 
as it is maintained out of public funds, it is very desirable not to 
divert it from its immediate purpose. The constitution of the 
jury, hastily summoned from the neighbouring householders, is 
such as to render it imprudent and useless to force them to de- 
cide on points entirely beyond their ordinary knowledge. A jury, 
which may be perfectly able to decide whether a neighbour was 
murdered or died a natural death, might be utterly unable to 
discriminate between conflicting scientific evidence. The urging 
of such juries to find some one to blame is as likely as not to fix 
that blame on the wrong party. It is comparatively simple to 
pronounce the cause of the explosion, but extremely difficult to 

oint out who is to blame, as often many share the responsibility. 

rials have been instituted upon coroners’ verdicts of man- 
slaughter, and acquittal has resulted from the difficulty of fixing 
the blame. Witnesses have a natural repugnance to give more 
information thai they are obliged, lest a a comrade should be 
blamed or involved in a criminal charge by an inadvertent or un- 
guarded expression. 

The anxiety and cost of poepesing a defence, and the necessary 

recautions to avoid the loss of all property by the confiscation 
Following conviction is so very great, that the uvmost care should 
be taken not to involve comparatively innocent men in such pro- 
ceedings, or to leave it to the caprice of a hastily summoned jury 
to select a victim from several equally to blame. 

In some cases coroners’ Sealen haat not hesitated to give ver- 
dicts involving criminal charges, under the impression that, as 
their decision is not final, it was of little consequence, without 
appreciating the indirect punishment inflicted by the verdict. 

It not unfrequently happens that inquests are held in remote 
villages, and the juries are composed of men totally unacquainted 
with boilers, who may be easily misguided by witnesses, and the 
coroners, having no special knowledge of the subject, cannot be 
expected to prevent their falling into error. 

It seems, therefore, better to leave the coroner’s investigations 
to proceed independently, and to direct attention to the simple 

lan of obtaining trustwortby reports as named by the committee, 

or the benefit of the public, by independent witnesses selected by 

the Crown or by the ooal magistrates, or by inspectors of mines 
or factories, and in all cases whether fatal or not. Coroners 
might avail themselves of these reports if they thought fit, but 
those who report should have no power to supersede or interfere 
with the coroners in any way. The reluctance of witnesses to 
speak under cross-examination would be avoided, as the informa- 
tion would be obtained in a less formal manner by conversation. 
The reports should contain a concise statement of the whole facts, 
so as to be complete in themselves, and should also give the 
causes as distinctly as possible, and the lessons to be derived for 
the benefit of the public. 

The public would benefit more by the reports than by any ver- 
dict founded on them by a jury. 

It is feared that the fact of seeking to alter or interfere with 
coroners’ investigations will call up resistance and opposition, and 
retard the more important object sought by the committee and 
all interested in the subject, whereas the independent reports 
would interfere with nothing, and would be more certainly useful, 
and would apply to all cases whether fatal or not. 





The foregoing paper was read immediately after the report of 
the committee on boiler explosions, which we publish on another 
page. The discussion applies, it will be understood, to both docu- 
ments :— 

Sir William Fairbairn prefaced his remarks by explaining the 
interest he had in the subject. He had been chairman of the 
Steam Users’ Association for fifteen years, but independently he 
had given his careful attention to the general consideration of the 
question. He was of opinion that careful inspection, supported 
by Parliament, would enormously diminish the number of boiler 
explosi He j d the practice of assurance on principle. 
The great object with insurance companies was the payment of 
dividends, and money ought not to be an object in matters of life 
and death. The only way to prevent explosions was by careful in- 
spection—say every three months, The boiler should be minutely 
examined, inside and out, and its mountings should be preserved 
in the best condition. There was a good deal of ignorance on the 
part of boiler makers ; many of them were ignorant of the laws and 

roperties of steam, and the consequence was that boilers were 
requently made on a plan false in principle and faulty in point 
of workmanship. So long as a boiler was sound and properly de- 
signed, to begin with, coat was frequently inspected after being set 
to work, explosions would be of rare occurrence. There were 
various theories in explanation of such casualties, but it was use- 
less to consider them when the first and obvious precaution of ob- 
serving proper care had not been observed. 

Mr. C. W. Siemens believed that the true causes of boiler ex- 
plosions bad not yet been ascertained. The causes differed with 
the construction, kind of water, and mode of working. But if it 
were so difficult to assign reasons, it was still more difficult to fix 
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remedies—unless, indeed, it were determined that boilers should 
be confined to certain types. This would be the result of the ap- 
pointment by Government of a controlling body. Certain rules 
would be laid own and would be inflexibly adhered to. Such re- 
strictions would be extremely undesirable, since the present steam- 
boiler systems might be superseded by still safer boilers ; but if 
Government refused to permit any deviation from their regula- 
tions there would be a check upon invention at once. The exist- 
ing evils would be trifling compared with those which attend upon 
the restrictions imposed by Government interferences. 

Mr. Hawksley said he agreed in the most part with all the ob- 
servations before the meeting, but he thought a more distinct and 
available remedy might be resorted to. His idea was that a large 
proportion of all explosions were due to faults in the original con- 
struction or to defects in the material. Granting that some board 
should have charge, but not exactly control of inspection, it ought 
to include in that charge control over the construction of steam 
boilers. Every boiler maker should be licensed. It should be his 
duty to submit the plan of the proposed construction for the con- 
sent of the proper authority. That course would not prevent pro- 
gress in invention, for plans would not be rejected because not 
based on any existing or prescribed system. It would also be 
necessary that the boiler should be inspected before it was turned 
out of the maker’s yard, in order that any deviation from the 
authorised plan might be immediately detected. He thought 
there was nothing harsh or dangerous in that. The adoption of 
such a scheme would effectually prevent the turning out of bad or 
dangerous boilers. He admitted that it was desirable that some 
charge should be assumed or imposed for the maintenance of the 
boiler in a proper condition. That, however, might safely be left 
to the steam user. If the construction of the boiler were super- 
vised, to begin with, and a fit and suitable boiler were the result, 
it would be the interest of the user to see that so valuable an 
implement was not ill-treated. A Government board or a Govern- 
ment officer was too rigid to be really valuable. Certain rules 
would be laid down, and patterns of boilers from whieh no devia- 
tion would be allowed. Herein lay the inspecting officers’ safe- 
guard. It was important to observe also that Government inspec- 
tion wasev post facto. Have the inspectors of collieries, he asked, 
prevented explosions? No; the explosions were just as frequent 
as ever. Government inspectors were chiefly useful for ascertain- 
ing causes, So it would be with boiler inspectors. He depre- 
cated, therefore, a reference to Government inspectors. Scientific 
men and boiler makers were quite capable of taking care of them- 
selves if they could only be shown how to aggregate themselves 
for that purpose. The result of Government interference would 
be a loss to the country. 

Mr. Bramwell, as a member of the committee, observed that 
the report was not unanimous. He, for one, objected to the final 
clause about Government inspection. He agreed with Mr. Hawk- 
sley in thinking that the time had not arrived when Government 
inspection would be beneficial or even desirable. The deaths re- 
sulting from boiler explosions were far less than those caused by 
cabs in London streets, and to call in Government interference in 
a matter where, after all, the less of life was not so very great 
might result in an evil even worse than that it was devised to cure. 
Moreover, the inspector should be a man at the very top of his 
profession ; how was he to be got? And even supposing such a 
man were obtained, he would surely drift into the usual groove of 
Government inspectors. 

Mr. Rigby remarked that persons now laying down boilers were 
observing much more care than heretofore, and therefore probably 
explosions would be less numerous in future. Nevertheless. in- 
spection, he held, was necessary, because, however perfectly a 
boiler might be made, it might leak and corrode. What was re- 
quired was independent inspection to see that men attended pro- 
perly to their duties. He suggested that if explosions occurred 
the owner should be liable to a heavy fine, part of which should go 
in compensation to the injured or to the relatives of the killed. 
He hoped that makers of boilers would be compelled to stamp with 
their names every plate of their boilers. 

Mr. Longridge began to address the meeting on the respective 
merits of Mr. Fletcher's association and that with which he was 
connected, when he was stopped by the president, who objected. 
Attention was also called to the rule which prescribed that there 
could be no discussion on a report presented to the Association. 
The only discussion, therefore, could be on Mr. Martin's paper. 
Mr. Longridge then went on to advocate inspection by the Board 
of Trade. 

Mr. Gray, a surveyor of the Board of Trade, but who wished it 
to be distinctly understood that he only spoke in his private capa- 
city, maintained that the Board of Trade inspectors were not 
cramped by any rules whatever. They were left entirely to use 
their own judgment. Tiley were absolutely free in every respect. 
He suggested that an inspector of steam boilers should be em- 
powered to limit the pressure of a boiler to a certain point. If he 
found on inspection that the boiler was being worked at a pressure 
beyond that limit he should then give notice to that effect. There 
his duty would end, and the user would know that the responsi- 
bility lay with him. He alluded to deviations from drawings 
which he had seen in the course of his practice. In one instance 
there was a stay in the boiler, all the pins on one end of which 
were wanting. They had either been forgotten, or the place being 
difficult to get at, they had been left out to save trouble by the 
workmen. The inspector's duty ought to end with his inspection, 
the rest, that is, the care of the boiler, ought to rest with the user. 

Mr. Robert Mallet was then called upon to address the meeting. 
He observed that he had some acquaintance with the French and 
German systems of inspection. He held that the main causes of 
accident were bad construction and ill-treatment. Boilers were 
worked when they ought to have been in the scrapheap. Works, 
especially if small, were often pinched for time, so fires were 
forced and boilers overstrained to get the maximum of work out of 
them. All this was done frequently, and in a most reckless 
manner. Inspection of some sort must be had. There ought to 
be an inspector who might examine a boiler at any time, and, if 
necessary, denounce it before a bench of magistrates. But how 
this inspection was to be managed was a point of great difficulty ; 
nevertheless it wasa necessity. An inspector ought to be able to 
fix the responsibility upon the user. Mr. Mallet alluded to the 
Westphalian system, and stated that when a German does not 
desire to shirk bis responsibility, inspection has no terrors for him, 
but if he does then he is sure to get into trouble. Under that sys- 
tem whenever a patch is put ona boiler notice must be given to 
the inspector. In one case which came under his notice a patch 
had been put on a boiler, and notice had not been given— not with 
any intention to deceive, but merely from inadvertence—yet when 
the inspector heard of it he repo’ it, and the works were imme- 
diately closed until the facts of the case were ascertained, and the 
governmental formule duly carried out. He pointed out that 
in this country local influences and connections might often inter- 
fere with the proper working of private inspection. A Govern- 
ment inspector would not be so likely to be affected in this way. 

Sir William Fairbairn said a few words in reply to some state- 
ments that had been made by Mr. Longridge. He wished it to be 
understood that the Steam Users’ Association not —_ inspected 
but guaranteed to the extent of £300 perboiler. But the company 
or association had no pecuniary benefit whatever; everything was 
honorary. He further exp d himself to be against Government 
inspection. What was wanted was a law enforcing inspection, but it 
should be left to the users th lves to inspect. Bad workman- 
ship was very common, and it could not be wondered at when it 
was remembered that prices frequently varied as much as £5 and 
£6 per ton. Every man that has a boiler should submit it to perio- 
dical inspection. 

Sir William Armstrong observed that he had no experience in 
boiler explosions. He had never had an accident, owing entirely, 
he believed, to a rig m of inspection. He therefore 
held that inspection of some kind was extremel y,. but 
that the kind of boiler should not he fixed. He held that ail re- 
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sponsibility should be thrown on users, and penalties should be 
inflicted for negligence. 
Mr. Lavington Fletcher, in conclusion, said he was glad that 
the subject had received so much attention, but he would have 
referred that the discussion had been directed more to the report. 
he object of the report was the present Government interference, 
and he was therefore surprised to find that some had taken it in 
the opposite sense. He held that steam users themselves should 
have the power of inspection. 
The president thought that the mere passing of an Act enforcing 
inspection would be all that was wanted ; interference by Govern- 
ment ought to be resented. 








PUMPING ENGINES, BERLIN WATERWORKS. 


THE machinery for the Berlin Waterworks, illustrated above and 
on p. 212, was manufactured by Messrs. Simpson and Co., engineers, 
Grosvenor-road, Pimlico, and, after a severe trial of months, it 
has given perfect satisfaction, not only to the engineer, Mr. 
Henry Gill, C.E., of Berlin, but to the inhabitants of the capital 
of Prussia. 

The pumping station is situate at the Straulare gate of that city, 
and has been fitted by the Messrs. Simpson with two independent 
engines, two single and two double-acting force pumps, two 
vacuum vessels, with suction valves and wind bore pieces in the 
river ; two jack head pieces, for the single-acting pumps; two 
open-topped suction vessels, with pipes, for the double-action 
pumps, and two back-flap valves; one air vessel, with escape valve; 
and for the double-acting pumps one air vessel, with escape valve, 
eight boilers, & 

The engines, which are double-cylinder rotatives, are made 
according to the most recent practice, perfectly balanced, and are 
finished bright in all usual parts. The large cylinders are each 
60in. in diameter and 8ft. stroke of piston; the smaller cylinders, 
each 40in. in diameter and 5ft. din. stroke of piston, fitted with 
steam jackets, felt clothing, and mahogany lagging, covers and 
false covers, raised steam bottoms, fluted columns, side nozzles, 
polished hand gear, and wrought iron column, as shown, with the 
rods, levers, &c. Double-beat Cornish valves, having brass 
spindles, are provided and fixed, capable of being readily adjusted, 
so as to cut off the steam at any point of the stroke. These 
valves, however, are set, in the instance, so as to 
cut off the steam at one-third stroke. Brass double-beat stop 
valves, brass upper blow valves, three pin brass-bushed valves, 
grease cocks, forged steel ape rods, bright valve bonnets, case- 
hardened nuts, and supply and waste cocks, having pipes con- 
nected therewith. The nozzles are p on the inner sides 
of the cylinders, opposite to each other. The steam enters the 
jackets of the small cylinders from branch pipes, which are each 
12in. in diameter, inserted into which are the stop and throttle 
valves. The nozzles consist, besides the two steam chests, of 
two side pipes or columns, each of 12in. diameter. 

The upper and lower steam chests each contain four strongly 
made double-beat valves, that is to say, one steam valve of Shin. 
internal diameter, two equilibrium valves of 94in. diameter, and one 
exhaust valve of 12in. diameter. These valves open, so that 
the areas of the steam inlets are one and a-half times the area 

through the body of the valve. All the passages in the nozzles 





are also one and a-half times the area through the bodies of the 
valves to which they lead. 


The beams, one of which is shown on page 212, each consist of | 
two plates of cast iron, 72in. in depth in the centre, 10in. | 


broad in the moulded flanges, and 4}in. thick in the web, firmly 
bolted together, and move in plummer blocks, which are supported 
by acast iron moulded entablature, and four cast iron columns, 
the latter placed 32ft. 6in. from centre to centre. All the 
gudgeons are of Bessemer steel, inserted into all the holes through 
the bosses in the beams, so placed as to divide the vibration upon 
the principal centre lines, according to the following leading 
dimensions :—Distance from centre of beam to the centre of larger 
cylinders, 16ft.; ditto, to centre line of smaller cylinders, 
10ft. 8in.; ditto, to centre line of air pumps, 8ft.; ditto, to centre 
line of cold and feed pumps, 4ft.; ditto, to centre line of main 
pumps, 8ft.; ditto, to centre line of cranks, 14ft. 28in.; ditto, to 
centre line of river pump, 16ft. To prevent undue wear on the 
brasses, all gudgeons, necks, and journals are made of the same 
length and diameter as though made in cast iron. 

The parallel motions, of which there is one at each end of the 
beams, are designed and fitted in good style. To the motions of 
the steam or inner end are attached the piston-rods and air-pump 
rods, and to the motions at the water or outer end the double rods 
of the river pumps and the single rods of the main pumps. These 
latter are made of cast iron. The links have solid ends, and are 
of sufficient length, so as to enable the cross gudgeons to clear the 
beams at the top and bottom of the stroke. 

The air pumps are 30in. in diameter, and together with the 
condensers are placed in cast iron cisterns, with hot wells, lower 
blow, and sluice valves. Waste pipes extend to the outside of the 
engine-house, fitted with brass seats for the foot valves, bucket 
lids, and delivery valves, with india-rubber falls to each; the air 
pumps have metallic packed buckets. The exhaust pipes communi- 
— thecondenserare 15in. in diameter. The cold water pumps 
have brass plungers, each of 6in. diameter and 24in. stroke, with 
glands, stuffing-boxes, and brass valves. The 6in. delivery pipes 
are united to an air vessel 18in. in diameter by 8ft. in height, from 
which an 8in. feed-pipe leads to the boilers. From this pipe 
others branch, entering below the water-lines of the boilers. 

The connecting-rods and crank shafts are respectively of 
—_, the cranks being of malleable iron and the pins of forged 
steel. 

The fly-wheels are each 24ft. in diameter and the rims 20in. in 
depth by 15in. in width, so as to enable the engines to pass their 
centres with facility when working at slow speed. These immense 
wheels are most beautifully constructed; they are dovetailed, 
keyed, bolted, and dowelled, the rims neatly hollowed in the 
angles, and pannelled, as shown by the illustrations. 

The working gear is arranged, as we before stated, so as to 
enable the steam to be cut off at any portion of the 
piston stroke; and it is driven by silent toothed gear from 
the fly-wheel shafts. The governors are driven from the 
fly-wheel shaft by pairs of wood and iron bevel wheels placed under- 
neath the floor of the engine room, and are supported by bright 
hollow columns. The speed and proportions of the governors are so 
adjusted as to limit the maximum speed of the engines, by action 
upon the expansion cam, to twelve and a-half revolutions per 
minute. The expansion cam is adjustable, and acted on by the 
governor, so as to control the speed of the engines under the 
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| varying pressures of the steam and water. Each engine throws 
about 180,000 gallons per hour. 








| SHIPBUILDING IN BeLcruM.—The trial trip which took place a 
| fortnight agoof the Comtede Hainaut, a sister ship of the LeopoldI., 
| the Louise Marie, and the Marie Henriette, new Ostend steamers, 
| gavean excellent result. This vessel has been constructed by the 
| Société John Cockerell, of Seraings, a description of whose ex- 
tensive works was given in THE ENGINEER some time ago. We 
understand a fifth steamer is in construction, which will perfect 
the Dover and Ostend route, and render that line one of the 
most valuable of the North Sea. 


Ratstnc THE CaptTain.—Mr. Griffin, C.E., of Westminster, 
| proposes to raise the Captain by sweeping for her, and then float- 
ing her up by the aid of camels. Whether he succeeds or not, he 
is entitled to the credit of being the first to propose the scheme. 


SEWAGE-GROWN GRass.—The disposal of our sewage is one of 
the most important questions of the day, and a Royal Commission 
has recently pronounced an opinion in favour of sewage irrigation 
as the only r ble, ical, and safe method of utilising 
the refuse of our large towns. Our attention has recently been 
directed to the occasional occurrence of disease of a fatal character 
among cattle pastured on sewage-irrigated land. These results 
are naturally attributed to the character of the pasture, which is 
erroneously supposed by some to have originated a new and 
special kind of disorder. The following may be taken as an illus- 
tration. The owner and occupier of some thirty or forty acres of 
| land irrigated by the sewage flowing from a town containing about 
4000 inhabitants discovered, during the last three or four months, 
three bullocks and a cow dead on this property, and a bull which 
was kept in a shed, but fed on some Italian grass grown on the 
same land was likewise attacked with a disease of which it ra- 

idly died. The appearances discovered after death were those of 
Blood effused on the brain, enlargement of the spleen, and inflam- 
matory injection of the lining membrane of the stomach and in- 
testines. Such is a concise but graphic account of a disease 
which has been well known in this country to veterinary surgeons 
for more than thirty years as splenic apoplexy—an anthracoid 
malady, due to an excessive supply of stimulating food. It occurs 
most frequently on highly manured land, but often on poor soils, 
although the lias clays and red sandstone may be said to be its 
habitat. Water impregnated with organic matters will cause the 
disease, and for this reason animals cannot always be grazed 
with impunity on sewage grown grass. Yet the herbage, if cut, 
and given-in moderate quantities, has not been found injurious. 
Although the principles of sewage irrigation may be perfectly 
sound and irrefragable in themselves, difficulties of detail involved 
in a new process of a very complicated kind cannot be overcome 
at once. Almost everything depends on the system of irrigation 
pursued. The amount of sewage must be so proportioned to the 
crops that the noxious elements in the former can all be taken up 
and transmuted into the tissues of the latter, otherwise the supply 
of manure will be too liberal, and the herbage will become what 
the shepherd terms ‘ stenchy,” and in this state, as can be readily 
imagined, the grass acts as a vegetable poison, most deadly al- 
ways in the case of animals that are being fed for the butcher.— 
Lancet. 
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DESCRIPTION OF THE HYDRAULIC BUCKET- 
. TING ENGINE FOR GRAVING DOCKS AND 
SEWERAGE. 
By Mr. Percy WestTmMacorr.* 


During the construction of the Herculaneum Graving Docks, 
Liverpool, in the year 1863, Mr. George Fosbery Lyster, the dock 
engineer, communicated with the writer respecting the hanical 
appliances for emptying these docks. The application of hydraulic 
power to gates and capstans, &c., having already been decided upon, 
it was considered expedient to contrive the emptying of the graving 
docks in conjunction with this same system, and thus save the 
erection of another steam engine and plant for this special service, 
and at the same time secure a ready means of applying power at 
all times, especially to severe leaks. Some arrangement, too, was 

uired that would overcome, or at any rate diminish, the diffi- 
culties and inconveniences experienced in dealing with water 
charged with rubbish from graving docks. The result was the 
construction of a machine upon a principle of bucketing large 
quantities of water at a time—devoid of clack valves, gratings, 
or other parts liable to choking or injury by floating matter—and 
that could be lifted clean out of the water, to give free access to 








all parts when required. By this principle the same weight of 
water is Gehoret at each stroke, and thus no undue loss arises 
from the application of a constant hydraulic pressure, nor does the | 
strain upon the parts or the conditions in working vary with the | 
fall of water in the dock. A scooped-sha’ bucket, attached to | 
a piston-rod, is plunged at an angle of slight resistance into the | 
water, and by a self-acting arrangement is turned round at the 
roper level, filled, raised, and discharged over an apron. The | 
ae et of this engine, represented upon the accompanying outline 
lan, holds 144 tons of water, and is constructed of wrought iron. 
t is poised upon a shaft attached to a sliding frame, working in 
guides, suspended in the centre by the piston-rod of the vertical 
cylinder, which is planted ahove the well. The bucket, when 
dropping, is about equally poised on its axis, but when full and 
lifting the back part is slightly in excess in weight. It is held 
firmly in position in plunging and lifting by means of catches, 
which fall into a two-notched catch plate fixed on either side of 
the sliding frame. In plunging these catches are at the right 
moment thrown out of gear by a float attached to the bucket, 
and in discharging they are disengaged by tappets fixed to the 
sides of the well. The weight of the float when out of the water 
forces the catches into the notches. Under the nose of the bucket 
another small float is fixed, for the purpose of swinging the bucket 
quickly round, to fill so soon as the catches are thrown out of gear 
by their float ; and to bring this motion of the bucket up gradually 
wooden floats are attached at the back, which also serve to steady 
the bucket as the catches fall 
into gear. Check chains, fitted 
with springs, are applied toeither 
end of the bucket, to insure the 
catches falling into place for the 
plunge. A cam on the bucket 
is made to strike a tappet, fixed 





at the back of the well, should 
the bucket, in swinging round, 
not angle sufficiently in itself for 
the catches to fall into gear. 
The bucket, with its attach- 
ments, is counterbalanced by 
weights working in the guides of 
the well. In discharging the 
catches are thrown out of gear 
by tappets, and two rollers in 
front of the bucket are pressed 
against inclined rubbers, and 
thus cant the bucket over upon 
the flap of the apron. Two dis- 
charging levels are provided, and 
the tappets, rubbers, cams, 
aprons, and flaps are arranged 
accordingly. The valves which 
regulate the motion of the piston 
are not shown upon the diagram. 
They are planted upon the 
ground level, and motion is trans- 
mitted to them by that of the 
bucket, through the agency of 
levers and cranks, and a stiff 
grooved rod passing down from 
the top to the bottom of the 
well. The lifting and lowering 
valves are mitred and balanced, 
and are reversed by a small 
hydraulic cylinder, the valve of 
which is acted upon by tappets. 
In order to bring up the speed of 
the bucket more gradually at 
the extremes of the stroke 
throttle valves are introduced, 
which are also acted upon by a 
lever attached to the vertical 
grooved rod. A valve for govern- 
ing the extreme speed is placed 
in the pressure pipe leading to 
the machine. The engine is 
started, stopped, and regulated 
by an ordinary stop valve, and a 
small pipe and cock is attached 
to the cylinder, whereby the 
attendant can work the bucket 
up and down when required, 
independently of the working 
valves. 

It will be seen that when the 
bucket is up all essential workin 

are out of the water, am 
therefore quite free of access. 
The minimum lift at the high 
level discharge is 7ft., and the 
maximum 23ft., and about 5ft. 
more stroke is required for tip- 
ping up the bucket. \N 

The usual average speed of the 
bucket in plunging or lifting is about 3ft. per second. The filling 
is effected in 5 sec., but the emptying occupies from about 
12 sec. to 15 sec., owing to a contraction that had to be made in 
the front end of the bucket, to suit the existing masonry in the 
well. This latter operation, with a free mouth to the bucket, 
should not take more, if so much, time as the filling. 

The coefficient of effect obtained by this engine is as follows :— 
At 7ft. (minimum) lift, °4; at 23ft. (maximum) lift, ‘6; average, 
“54, which will be found to compare not unfavourably with other 
appliances under the same conditions of working, but the loss 
occasioned by the choking of s and gagging of valves or 
paddles is altogether avoided by this system, which, for this 
reason, is liarly well adapted for sewerage purposes. 

Mr. R. B. Grantham was of opinion that this system would 
work admirably for sewage ye ones The existing bucket or 
plunger pumps were liable to be choked by the hair and other im- 

ents common to sewage, and injured by gravel and sand. 
ent for tte was dou - Brsey be thought best hp 
ment for lifting sewage. For short li e t it would not 
be economical, and for very high lifts it was manifestly inappli- 
cable. But where there was a lift of about 20ft., and the sewage 
had to be delivered on the spot, then he thought the plan would 
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be useful. He wished to know whether the tipping arrangement 
was automatic, so as not to be interfered with by changes of level. 
Also why it was preferred to tip rather than to take in the water 
by a bottom valve. 
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REPORT ON THE STABILITY, PROPULSION, AND 
SEA-GOING QUALITIES OF SHIPS.* 


Tue following is the rt of the committee of the 
Institution of ey in Scotland,t on a communication 
received from the British Association respecting the 
qualities of ships. It was read by Professor Rankine. 

Your committee having considered the printed report of a 
committee of the British Association which has been submitted to 
them by the council, and other information on the same subject, 
beg leave to report as follows :— 

. Your committee approve of the said report generally, and 
especially of the parts headed ‘‘ Proposed Experiments,” pages 29 
to 31, and ‘‘ Recommendation of Experiments on Rolling,” pages 59 
to 63; for they consider that such experiments as those therein 
proposed are required for the practical advancement of the arts of 
naval architecture and marine engineering, as well as for scientific 


purposes. 

2. Your committee agree with the committee of the British 
Association that the experiments required are beyond the means 
either of individuals or of firms, or of scientific societies ; and that 
it is therefore desirable that they should be undertaken by the 
Government. ; 

3. Your committee therefore recommend that the council of 
the Institution of Engineers in Scotland should appoint a deputa- 
tion, for the purpose of co-operating with the deputation of the 
— , of t a3... 4 Association » + a 7 = } aed 
Admiralty pro in the last paragraph of page 31, and in the 
but one of page 62 of the printed report before mentioned, which 
paragraphs are as follows :— 

Page 31.—‘‘ We therefore recommend that the council of the British 
Association should authorise a deputation to apply to the Admiralty to 
provide for such a set of experiments in the course of the summer of 1870; 
also that the council should appoint a committee consisting of three 
members of the association, to confer with officers of the Admiralty re- 
specting the detail of the experiments, and that the Admiralty should be 
requested to give an opportunity to the members of that committee of 
taking « share in the observations, in order that they may be enabled to 
make an independent ay upon results.” 

Page 62.—‘* We therefore recommend that the deputation viously 
mentioned with reference to the experiments on resistance also in- 
structed to urge upon the Admiralty the importance, both practical and 
theoretical, of instituting such a set of experiments, of providing suitable 
instruments for recording exact observations, and of publishing ce 
results. We also recommend the appointment by the council of the 
Association of a committee of three members to confer with the officers of 
the Admiralty as to the drawing up of detailed instructions for conduct- 
ing these experiments ; and that the Lords of the Admiralty, in the event 
of their assenting to the ——— be requested to nominate a committee 
to confer with the co: ttee named by the Association.” 

4. As regards the proposal in the printed report, that the 
council of the British Association should appoint a committee of 
three bers of the A iation to confer with the officers of the 
Admiralty, your committee recommend that the council of the 
Institution of Engineers in Scotland should also appoint a 
committee of three members of this Institution for the same 
purpose ; and that in appointing that committee, in order to avoid 
making the combined committees inconveniently numerous, they 
should endeavour, by communication with the councils of the 
British Association, and of the other scientific societies concurring 
in the Cp to Government, to fix upon members of com- 
mittee who may represent two or more societies jointly. 

5. Your committee recommend to the consideration of those who 
may arrange the experiments a method of experimenting on the 
resistance of the water to the motion of ships lately practised by 
the French Government, viz., to set a ship in motion at a consider- 
| able speed, and then allow her to be gradually retarded and 
| brought to rest by the resistance of the water, making observations 
| of the rates at which the retardation goes on, and deducing the 
| resistance from the results of those observations. 
| Your ittee r d this method not as a substitute 

for, but as an addition to, the methods mentioned in the printed 
| report ; for they consider that important conclusions may be 
deduced from a comparison of the values of the resistance of a ship 
as ascertained by towing and by retardation respectively. 

Extract of Minutes relating to Communication from British Association 

respecting the Qualities of Ships. 
Council Meeting of 15th October, 1869. 
“A letter from C. W. Merrifield, in reference to a ‘Report of the 











of Ships,’ was read, and report laid before the mee’ % 

“ The following committee was app d to sider this report, and 
report to a future meeting :—Professor Rankine, Messrs. M. R. Costelloe, 
R. Duncan, John Ferguson, J. G. Lawrie, and David Rowan.” 

Council Meeting of 18th January, 1870. 

“The report of the committee appointed to id 2 
from the British Association respecting the qualities of ships was read 
and agreed to.” 

General Meeting of 18th January, 1870. See Special General Meeting. 

Special General Meeting of 25th January, 1870. 

“The secretary read the ‘Report of the Council on Communication 
from British Association in reference to Experiments on the Stability, 
Propulsion, and Sea-going Qualities of Ships.’ The report was unani- 
mously adopted.” 

Council Meeting of 4th February, 1870. 

**Communication from British tion.—It was agreed that the 
following gentlemen be appointed a committee to act with the committee 
of the British Association with a view to the out the recommen- 
dations contained in the report of the committee on a communication 
from the British Association respecting the qualities of ships: Professor 
Rankine, Jas. R. Napier, and J. G. Lawrie.” 

(Extracted.) J. R. Surra, Sec. 
W. H. Micxar. 


Second Report of the Committee of the British Association on the 
Stability, Propulsion, and Sea-going Qualities of Ships. 

We have to report that we have availed ourselves of your per- 
mission to apply to the Admiralty to carry out the experiments 
recommended in our first report, presented to the British Associa- 
tion at Exeter last year, and that the Admiralty have declined to 
carry out these experiments, but they have sanctioned certain 
experiments upon models to be conducted by Mr. Froude, one of 
our number, 

The following is a copy of the correspondence on the subject. 

Institution of Naval Architects, 9, Adelphi-terrace, London, 
28th September, 1869. w.c, 
To the Secretary of the Admiralty. 

Sir,—At a meeting of the British Association for the Advancement of 
Science, held at Norwich in 1868, the attention of the Association was 
drawn to the deficiency of existing knowledge on the stability, propul- 
sion, and sea-going qualities of ships, and to the need of further ex- 
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com ication 








Mr. Westmacott said that the arrangement was automatic. The | 
valve was not used simply because it was not thought desirable to | 
employ anything that might be liable to obstruction. The bucket 
always caused a scour, and so kept the well clear. He thought | 
there would be no difficulty in making a 40ft. lift. Beyond that 
height there might be two or more buckets each above the other. 





Mr. Betts, THE Contractor.—This gentleman, so well- 
known to the English engineering world, having found it almost 
impossible to recover the position here, from which he fell in the 
great crash of 1866, has settled in Virginia, where he is now cul- 
tivating a farm of a thousand acres, 


THE CONDENSATION OF STEAM.—A new work on an old sub- 
ject will, we hear, shortly appear from the pen of Mr, N. P. | 
urgh; its title is “‘The Condensation of Steam Practically Con- 
sid ” and under that heading will be treated injection and 
surface condenser, with their pumps and valves, for land and 
marine p We believe that over one hundred examples of 
the most modern construction, as well as those of early dates, will | 
be illustrated and explained with records of results, which will ° 
add greatly to the value of the work. z 


| reporting on the state of existing 


| known and recorded. The experiments will undoub! 
' certain outlay should be incurred and provided for in hang estimates ; but 
at A, hl. sum + bol 


periments on those subjects as a for the extension of theoretical 
investigation. 

A committee consisting of Mr. Bidder, Capt. Galton, Mr. F. Galton 
Prof. Rankine, Mr. Froude, and — was appointed for the purpose 

wledge on these subjects. At the 

recent meeting at Exeter this committee presented a first report, in 
which ,they recommended certain experiments involving trials on too 
large a e to be undertaken by private individuals, and the Association 
° yak ppeinted the com a 

ne A t. carvy out the ex: ents suggested. 

I enclose ~ A copies of the report, and also an extract showing the ex- 
periments act’ socumanentod. 

With regard to the general question, it is submitted that there is a great 
want of exact experiments on vessels of which every cular is duly 
ly require that a 








it is believed that even a this way would 
probably economise much larger amounts, which would otherwise have 
to be spent in the tentative di of ships and 


The committee have indi in their report the class of experiments 
which they consider to be immediately req They have purposely 
abstained from giving detailed proposals, both because they desire to 
avail themselves of the immense experience of the naval advisers of the 
Admiralty and of the unrivalled technical knowledge of the Constructor’s 
department, and because the details must after all be settled with 
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reference to the vessels selected for, and the staff entrusted with, the 
experiments decided upon. 

If my Lords should be pleased to _ a general assent to the preposal, 
it appears to the committee that te simplest plan’ would be for their 
lordships to appoint some of their officers to confer with the committee 
of the Association, both as to the detail of the experiments and the best 
means of carrying them out, and with regard to the provision which will 
be needed for them in the estimates. 

The committee wish it to be understood that they do not by any means 
discourage experiments made by means of models, which can evidently 
be had in greater number and in larger variety at much less expense than 
on full scale ; but they have (with the exception of Mr. Froude, whose 
reasons for dissent are appended to the report), on the whole, come to 
the conclusion that the experiments which they have recommended upon 
Sull-sized vessels are those which at the present moment are most 
urgently needed for the advancement of the theory of the design of ships 
and the possibility of predicating their sea-going qualities.—I have, &c , 

C, W. MERRIFIELD. 
Admiralty, 8.W., 9th February, 1870. 


you that, after full consideration, they are unable to give a general 
assent to the proposals of your committee to conduct experiments on 
her Majesty’s ships in the Fiords of Norwzy, or on the inland waters of 
the west coast of Scotland ; but my Lords have been pleased to sanction 
certain experiments upon models, to be conducted by Mr. Froude, a 
member of the committee, and will cause the results of those experiments 
to be communicated, when complete, to the Institution of Naval 
Architects, the British Association, and such other professional bodies 
as to my Lords may seem desirable.—I am, Sir, your obedient servant, 
(Signed) Vernon LUsHINGTON. 
C. W. Merrifield, Esq., F.R.S., Secretary to the Committee 
on Stability, &c., of British Association. 
We are of opinion that it is advisable to await the result of Mr. Froude’s 
experiments before taking any further action in the matter. 
FRANCIS GALTON. 
G. P. Bupper. 
DouGLAs GALTON. 
W. J. Macquorn RANKINE. 
Wm. Frovpe. 

London, May, 1870. CHARLES W. MERRIFIELD. 

At the conclusion of the report, Professor Rankine said the 
committee recommended that nothing further should be done 
until Mr. Froude’s experiments had been completed. 

The President : Have you any idea when those experiments will 
be made ? 

Professor Rankine: No, sir, I have no idea at the present 
moment. When last I had a communication from Mr. Froude he 
was making considerable progress; but the experiments are of a 
description which will necessarily occupy some time. The models 
used at Exeter were of large size, some of them 12/t. long; there- 
fore of the dimensions of practical boats, if not of practical 
ships; and some of them were of very curious forms, though some 
were of the ordinary form, of course, but varying in different 
respects; but the classes of forms used were based on certain prin- 
ciples, so as to give the greatest amount of information possible. 
Mr. Froude is well known to be a highly able and assiduous ex- 
perimenter; and, although it would have been more satisfactory to 
the section which has appointed the committee if her Majesty's 
Government had sanctioned experiments on full-sized ships, it is 
satisfactory that experiments on models upon a larger scale than 
those previously carried out are to be made by so distinguished a 
gentleman as Mr. Froude, in whom the Association has much 
confidence. 

The President : Before proceeding to discuss the ‘* Report on 
the Stability, Propulsion, and Sea-going Qualities of Ships,” I will 
ask the secretary to read, as shortly as he can, a paper by Mr. 
Michael Scott ‘‘On Ships of War of Moderate Dimensions,” and 
then I will give an opportunity for observations of a general 
character. Mr. Le Neve Foster read Mr. Michael Scott’s paper, a 
portion of which we have reproduced at page 217. 

Admiral Sir Edward Belcher: It ig unfortunate that the 
writer of this paper is not present, because we have no explana- 
tion whatever how that vessel is to be managed in a sea-way. It 
is the fault of most of the civil engineers that they will not inform 
us uncivil naval men how they intend to manage these vessels 
when they get them afloat. ‘the immersion of that vessel toa 
depth to enable her merely to show her batteries requires time ; 
and all engines of war at sea require to be easily handled, turned 
round in an instant, and ready to meet an enemy in any 
direction ; but if you immerse two-thirds of the vessel under 
water Ido not know any fish that would turn round if so im- 
peded. It would be impossible for her to turn round to meet a 
ram coming upon her beam on. Consequently, I think she is 
totally unfit for any purpose. The idea was that by cutting the 
body of a ship down to the water’s edge, she is not to be per- 
forated. But we know from Sir Joseph Whitworth that his pro- 
jectiles will penetrate 26ft. above water, and 16ft. under water. 
Consequently, this would be signing the death-warrant of any 
vessel we now see or possess. It is perfectly absurd to read papers 
on such matters if the author is not here to fight his own battle. 
Probably he knows of some peculiar method of meeting the 
difficulties that I am pointing out; and, therefore, it would be 
hardly fair to do more than to say that, in the eye of a seaman, 
that vessel would be unfit for a vessel of war. 

The President : There are circumstances connected with a recent 
deplorable event that have placed the committee of this section 
and myself somewhat in an embarrassing position. Considering 
that on this day there is to begin, at Portsmouth, the court-mar- 
tial which will give official sanction to all the evidence that has 
been received on the matter of the loss which I, in common with 
others, have to deplore—the loss of a valued friend in her com- 
mander—I ae that we are scarcely here in a position to 
enter upon that subject which, I know, has been dwelling in the 
minds of most of the members of the section, and probably many 
of the inhabitants of Liverpool anticipated that something would 
be said in this section to-day upon this subject. I would deprecate 
most earnestly that anything should be said or discussed here 
except upon the most abstract principles of scientific investigation; 
and even an investigation or discussion such as that would scarcely 
be fair, inasmuch as the real facts connected with the loss of the 
Captain have yet to be unfolded. <A great number of surmises 
have been made, and assertions hazarded ; but the British Asso- 
ciation is not the place where we ought to discuss or argue upon 
anything except on certain facts from which we can draw correct 
inferences, and that only upon scicntific grounds. I am aware 
that many gentlemen are here competent to take up the subject ; 
and if I should ask any of them to do so, I beg of them to do it 
with that delicacy and reserve which are necessary in such circum- 
stances, and to confine themselves to such general principles as 
are necessary to refer to in the course of the discussion. I do not 
know whether Mr. Reed has any observations. 

Mr. E. J. Reed, C.B.: Iam placed in a position of some diffi- 
culty by the circumstances which it now becomes my duty to state. 
Asa rumour has gone abroad that some remarks were to be made 
to-day on the loss of the Captain, I am placed in some difficulty 
in consequence of the remarks which have fallen from the presi- 
dent. It should be known to the members of the Association that 
on. Thursday last, on my entering the Mechanical Committee of 
this Association, I was informed that it was very much the desire 
of that committee that I should make some observations upon the 
principles involved in the loss of the Captain. Not only was that 
the case, but I was requested to state when I could be here. and 
the time for reading this report was fixed, as I understood, ex- 
pressly that a discussion might take place. At the same time, 
sir, I am quite sure that no one who could possibly undertake to 
discuss the loss of the Captain would undertake to discuss it from 
choice now, but would prefer to refer it toa future time ; and 
what I would rather do myself would be to allow the scientific prin- 
ciples involved in that question— even the consideration of them— 
to be deferred toa future period. The only inducement that I 
feel to make any remarks am the question is this, thatall through 
the press of this country at the present moment there exists largely a 
manifest tendency to account for the loss of that ship, that great 
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calamity, by the accident of the t rather than by the condi- 
tion of the vessel; and that if any mistake,is made on that point 
there can be but this consequence, viz., the sacrifice of other lives 
in the future, and the greatest possible disaster to ourselves. This is 
the only reason which could induce me to make any observations 
on the subject, and it is because I know that men in high places, 
and who expect to be highly placed, have the greatest possible 
faith in the most dangerous vessels that can be found, 
and because I have a conviction that the loss of the Captain 
has resulted from a preventible cause, and I, for one, hope that 
no such loss will ever again happenin our navy. After having 
made this explanation, in which is to be found the only possible 
justification for my speaking at all, I shall probably be sparing the 
time of the members of the Association if I should, previously to 
my further observations, refer to the two papers which have been 
read, and afford a fact or two. And, first, with regard to Mr. 
The Government grant for those ex- 
periments will be made for two years, the money has been taken 
for them in the estimates this year, and the remainder will 
be voted in the estimates for next year. I now wish to prevent an 
injustice being done to an able man, Mr. Michael Scott. I want to 
say in passing that that vessel of his is no new feature, and 
that I know it to be a very right and extremely useful 
vessel. It has a very remarkable feature, and there is this remark- 
able circumstance about it, that it is a device of construction which 
I devised about eighteen months ago, and considered so important 
that I had a set of designs prepared at the Admiralty for the pur- 
pose of advocating that method of construction—the limitation of 
the armour to the centre of the ship, and the construction of a 
string deck beneath the water. I admit that it drives you to ex- 
ceedingly new forms of ships, and that those new forms require 





very elaborate development in order to prevent our going into very | 


wrong forms ; but my conviction is that Mr. Michael Scott, even 
if it be only on paper, has made a suggestion which, when deve- 
loped, will be of the greatest possible importance to the naval ser- 
vice. I say this because Sir Edward Belcher has regretted that he 
has the disadvantage of the author not being present to make ex- 
planations. I shall endeavour to make what I have to say upon 
the loss of the Captain very short, and I will preface it by saying 


what is fairly well known, but not thoroughly well known, viz., | 


that the very existence of the Captain arose out of the refusal of 


the advocates of the turret system to accept a high side in combi- | 


nation with the turrets in sea-going ships. It is the old feud which 
has been before the country for ten years past, often under heavy 
clouds of misapprehension, and sometimes worse—but the one 
real feud between the naval architects and the advocates of 
the turret system. We maintain that a high side is neces- 
sary in a rigged sailing ship. They maintain that if they put 
their guns in turrets they can construct low-sided ships, or, in 
fact, ships with no sides at all after a certain amount of inclina- 
tion. The pressure of the public press, and the pressure of Parlia- 
ment to some degree, was exerted in favour of the other view; 
and, when the time came for the designing of a sea-going turret 
ship, the determination of the height of her sides became a most 
serious question ; however, I believe I am right in saying that 
every sea Lord of the Admiralty perfectly concurred with myself 


in the feeling that a side of 12ft. or 14ft. in height in a large- | 


sized frigate is essential to sea-going service. This was supposed 
to be a sad prejudice. It was not so. It was a conviction. And from 
that conviction we were precluded by our duty to depart, and accor- 
dinglywhen the Monarch was designed we gave her a side of i4ft. 
Untortunately the Captain was not constructed by the promoters of 
that system; and the friendsof Captain CowperColes—thatableand 
zealous, though unfortunate officer, to whose untiring zeal I wish 
to bear my ‘estimony—considered that the sides were unneces- 
sarily high, and that a ship with lower sides would answer the 
purpose better. It is only fair that I should say that the ship 
which has been lost was the one ship in the ironclad navy of this 
country built expressly and intentionally that she might be uncon- 
trolled and unfettered by the advisers of the Admiralty. After 
the Captain was ordered there were efforts made to force upon the 
Governmenta system of converting the line-of-battleshipsinto rigged 
monitors with low sides; and I saw that by unwisely yielding to 
pressure the Admiralty was sliding into a system full of danger 
to our navy and to our men. I, therefore, went to the Institute 
of Naval Architects, and read a paper on the 4th of April, 1868, 
basing my observations upon these very diagrams that you have 
before you. I will read from a book of mine, which has been before 
the public for two years, a sentence or two showing how strong the 
danger of the combination of turrets with a low freeboard has 
always been. In this book I write as follows :—‘’ Proposals have 
been made for converting our line-of-battle-ships into sea-going 
monitors, in which a low freeboard is maintained, but associated 
with the masts and sails of a full-rigged ship.” At page 300 of this 
book I say :—‘‘ In an appendix at the end of this volume I have 
considered theoretically the question of ‘the stability of monitors 
under canvas,’ and have pointed out some of the dangers to which 
such vessels are liable. I need only say here, therefore, that the 
chief of these dangers consists in the risk of overturning or up- 
setting, which results from the fact that in a monitor a moderate 
inclination puts a portion of the lee-side of the deck under water, 
and that the stability is thus diminished, especially in other than 
breast-work monitors. This is at its greatest when the ship is at 
sea, when the actual amount of heel is often virtually increased 
by the slope of the wave surface. That this is no phantom 
danger will, I think, be seen by all my readers from the preceding 
brief statement, but the reality of the danger will perhaps be best 
understood by naval officers and naval architects.” At pages 308 
and 309 :—“ The first condition to be fulfilled, to enable a ship of 
this class to carry sail, will evidently be that the moment of sails 
at any time shall not be greater than the maximum statical stabi- 
lity of the ship. Now, suppose this condition fulfilled, and the 
ship heeled over, under the influence of the wind, to some finite 
angle less than that of greatest stability ; it will be seen that if 
by any disturbing cause, such as the alteration of the wave slope, 
the ship were inclined beyond her position of maximum stability, 
the resistance to heeling would become less the farther she went, 
until she reached a position at which her moment of stability 
would be the same as before the disturbing force began to act. 
And in this position she would remain in unstable equilibrium if 
the disturbing forces were removed. But if she should pass this 
position before the disturbing forces, and the angular velocity 
caused by them cease, the ordinary moment of the sails will then 
be greater than the resistance offered by the stability in any posi- 
tion through which she will pass, and she will be turned over. 
General considerations led us, of course, to foresee that the above 
critical state would be likely to occur in low-decked turret ships, 
with great weights concentrated upon and above tueir decks.” At 
page 313 I say:—‘‘ It must be obvious from this that the danger 
to be apprehended to these monitors when under canvas is very 
great. And when we think that they are liable at any moment to 
be overtaken by sudden gusts of wind, and that, if they are heeled 
over beyond 8deg. or 10 deg., the farther they go the less resist- 
ance they offer to being capsized, their unfitness to carry sail must 
be quite evident.” It is due to the designers of the Captain and 
to the gentlemen who composed the Admiralty when that ship was 
ordered to say that these observations were not applied in my 
paper to the Captain herself. The Captain was intended to have 
a freeboard of 84ft. These observations were confined to vessels 
of a much lower freeboard; and you will see that it would have 
been in the highest degree improper for me, as a public officer, to 
select the vessel when the Admiralty had refused to build in 
support of my views. It merely involves the application of a 
well-known principle of science to shipbuilding. I should wi 

the subject to be discussed without reflecting upon anyone—either 


those who have gone, or those who have to come before ; but we 
must remember the soliloquy of Manfred, when he says that 
“* grief is the instructor of the wise.” They gave to the vessel a 
lowness of deck that was not intended when she was designed. It 
was not even contemplated to build the vessel with such a side as 





when she was sent to sea. I will endeavour to explain tothe audience 
how the Captain was lost. Supposing an ordinary ship is floating in 
still water, at rest, and with a proper amount of stability, there 
are two forces acting upon her—the force of gravity, the whole 
weight of the ship acting downwards, and the buoyancy of the 
water acting upwards through the self-same point, to a point at a 
higher position. Sup the ship to be inclined by the force 
of the wind, the centre of gravity being the centre of the ship’s 
weight, is, of course, not altered in position, but its action remains 
vertical, as in the first instance. But as we have, in inclining 
the ship, immersed the portion not in the water before, and 
emersed the portion that was immersed before, the centre of 
buoyancy will take up a new ition, no longer through the 
centre of gravity. The effect of the force of buoyancy obviously 
is to restore the ship to her upright position. The moie you 
increase the inclination to leew the more you lengthen the 
lever between the force of buoyancy and the force of gravity, 
between the upward and downward tendency; and as the weight 
of the ship is constant, and the buoyancy is nearly constant, we 
may construct a scale of stability, the curve of stability increasing 
with the continued immersion of the ship. The restorative power 
of the ship to return to the upright is dependent upon the buoy- 
ancy and the length of the lever. Suppose you cut the sides of 
the ship away—what happens? All the time you are putting the 
side of the ship into the water by inclination her stability may 
go on increasing, exactly as in a ship with high sides ; but the 
moment the edge of the deck enters the sea the rate of increase of 
stability is less, and after the sea has encroached a short distance 
along the deck the stability has reached a maximum, and does 
not continue to increase—nay, it continues to decrease—it isa 
fatal reduction, and at an angle of 40 deg. the ship would as soon 
go over as stand up, for there is no restorative power in her. This 
is what probably happened : yet admirals, captains, and gentlemen 
who do not take the trouble to inquire look at two vessels sailing, 
and say that one vessel is as good as another, and if I or any 
other scientific man should point out that this opinion is founded 
on partial knowledge, he is looked upon as a prejudiced man. I 
know of no more tragical spectacle in the world than the Captain 
sailing with her deck down to the water’s edge, and trembling 
with every surge upon the brink of her ruin. We will assume 
that an increase of wind came on. We may consider the total 
force of the wind to consist of two parts—the wind blowing at the 
first, and the increase. What is the effect upon a ship with 
upright sides, and upon one with no sides at all? The Monarch, 
with her lofty sides, possesses a reserved stability for going over 
to extreme angles. But what does the Captain possess? Just the 
oe of the surplus stability which she possesses, and that 
only. 
(For continuation see page 218.) 








THE BRITISH ASSOCIATION AT LIVERPOOL. 
(From our Special Correspondent.) 


LiverPoot, Wednesday Night. 

THERE are many excursions in connection with the British 
Association to-morrow, but the real work of the great scientific 
meetiug ended to-day. The total number of supporters enrolled 
on the books of the secretary up to this time is 2878, as com- 
pared with 1827 during the last visit of the Association to 
Liverpool. Looking back over the past week, all has gone on 
smoothly and weil, though the meetiag has not been marked 
by the publication of any very great new discovery in science. 
Several very useful papers have come under the consideration of 
the Chemical Section. 

At the soirée last night scientific novelties were not numerous, 
but it was a brilliant gathering. Messrs. Laird, of Birkenhead, the 
builders of the “ Captain,” exhibited a very fine model of the 
ill-fated ship. Mr. John Browning exhibited a new direct-vision 
spectroscope, for screwing into the end of a telescope, to see 
bodily the red flames of the sun. The instrument contains 
fourteen prisms closely packed in a straight tube, and the pro- 
minences are viewed with an open slit, He also exhibited 
during the evening the spectrum of the rare metal “indium.” 
Mr. Ladd had a new polariscope, showing beautiful coloured 
rings with selected slives of crystals; he also exhibited some 
photographs, taken by Major Tennant in India, of the 1868 total 
eclipse of the suv. There were many other objects of interest 
at the soirée—photographs, antiquities, fine specimens of sculp- 
ture, including a very good bust of Chunder Sen by Miss 
Fellowes, and a few little models of machinery. Messrs. Bailey, 
of Salford, also had a good display of their well-known manu- 
factures. 

This morning, at a meeting of the general committee, a vote 
of thanks was accorded to Professor Huxley, who said that some 
men can face any amount of hail and storm, and brave the 
tempest as our forefathers faced the ice and snow of Northern 
Europe, but such men are often found to be weak when tried 
with sunshine. His own career had given him more of the hail 
and storm than sunshine. When the British Association did 
him the high honour of making him its president, one of the 
leading journals of this country did him the honour to say, 
“that while there was no doubt as to his scientitic fitness, there 
were grave doubts in other directions.” This, to his mind, gave 
people to understand that he was a kind of scientific gorilla, and 
that if his chain were lengthened by the placing of him in a 
high position there was no knowing what pranks he would play, 
Well, all this was very natural. The kindness, consideration, 
and appreciation shown bim by the public during his life had 
been beyond his deserts, and such misrepresentation as he had 
received was only a fair percentage, such as protected him 
from the evil of being praised overmuch, so he in nowise quar- 
relled with it. He was pleased to remember that throughout 
the course of this British Association meeting there had been 
no unpleasant discussion or wrangle in their committee, and the 
sections had worked with vigour and harmony, so he hoped he 
had done nothing to harm the meeting. Although the presi- 
dent of the meeting may doa great deal of mischief, he must 
not be credited with the good effected, as this originates with 
those who do the hard work of the sections; the president, in 
fact, is much like the lady of the house at the head of the 
dinner-table, she does not actually prepare the dishes herself, 
but she does her best to preserve harmony among the guests. 
This is not often an easy task; still, those who do the actual 
work should not be forgotten. He must speak of the great kind- 
ness of the people of Liverpool to all the individual members of 
the Association, and of the hospitality of their representatives, 
the mayor and corporation. The mayor had not only received 
him at his own house on a scale of grandeur to which he (Pro- 
fessor Huxley) was altogether unused, but took him there and 
back in a coach more magnificent than any he ever rode in in his 
life before. If he stopped in Liverpool much longer he was 
afraid the mayor would present him and his wife with glittering 
rubies and a purse of sequins, in the good old Arabian Nights’ 
fashion. 

Loud and long applause followed this speech, and so ended 
the proceedings of the British Association in Liverpool for the 
year 1870. The next meeting will be held, under the presidency 
of Sir William Thompson, in Edinburgh, about the middle of 
August, 1871, and the year following the place of meeting will 
be Brighton. 
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RAILWAY MATTERS. 


+ Norice has been given to the local authorities in the northern 
portion of the metropolis that the North Metropolitan Tramways 
are to be at once commenced. 

THE contract providing for the union of the Hartford and New 
Haven and New Fork and New Haven Railroads was, according to 
the American Engineer, ratified on Wednesday. 

TE connection of the Greenock and Ayrshire line with the 
North British and Glasgow City Union systems being now about 
completed, a considerable amount of traffic might be expected 
from these sources. 

Tue traffic receipts on the Smyrna and Cassaba Company’s line, 
sixty-one miles in length. amounted for the ten weeks ending the 
4th of September to £10,131, and for the corresponding period last 
year to £11,834, showing a decrease to £1703. 

Mr. J. T. FisHer, formerly goods manager to the Lancashire 
and Yorkshire Railway Company, sailed from Southampton on 
Saturday for Madras. Mr. Fisher has been appointed agent of 
the Madras Railway Company to the Carnatic Railway Com- 
pany. 

THE Hoosac Tunnel, it is reported, is now progressing at the 
rate of 10ft. a day—4ft. from the west end, and 6ft. from the east 
end. The central shaft is complete ; its depth to the floor of the 
tunel is 1030ft. Work at the new headings is already begun. 
The tunnel has been excavated 11,765ft. at both portals, that is, 
6946ft. at east side, and 4819ft. on the west side. 

THE monstrous advertisement placards have been removed from 
the Ludgate-hill railway bridge. We understand that the com- 
pany took them down at the request of the St. Paul's Completion 
Fund Committee. The placards in question doubled not only the 
ugliness of the bridge but the height of its parapet, and every 
passer-by is beholden to the committee for this timely and suc- 
cessful remonstrance. 

It appears from official tables that in the first six months of | 
this year Belgium exported 19,566 tons of rails to Russia; in the 
first half of 1869 the corresponding total was 24,202 tons. The 
exports of Belgian rails to the Zollverein amounted in the first | 
half of this year to 18,318 tons; to Turkey, to 12,356 tons ; to | 
France, to 4109 tons ; to Italy. to 3832 tons ; to the United States, 
to 2999 tons; to Sweden, to 1700 tons. 

THREE hundred men are on strike at East St. Louis, demanding 
arrears of wages from the Toledo, Wabash, and Western Railroad 
Company, which has lately come into possession of the line on 
which the men have been employed. The men have adopted the 
extreme measure of erecting a barricade on the line, capturing the 
engines that come in, and rendering it necessary to stop running 
the trains. It is said that a compromise will be effecte 

ARRANGEMENTS have been made for the abolition of the present 
station of the Lancashire and Yorkshire Railway at Lytham, and 
for the erection of another near the site of the present coast line 
station. The change is the result of the transfer to the Lanca- 
shire and Yorkshire Company of the Blackpool and Lytham Rail- 
way. It is intended that the new station shall be ready when 
= coast line comes into the possession of the purchasers in 

y. 

Iv appears from an elaborate return that at the close of 1868 
the following railway companies connected more or less with the 
north and east of England possessed the annexed number of loco- 
motives : -Great Western, 867; Lancashire and Yorkshire, 455 ; 
Great Eastern, 396 ; Great Northern, 493; London and North- 
Western, 1527; Manchester, Sheffield, and Lincolnshire, 270 ; 
Midland, 689; North-Eastern, 865; Caledonian, 523; North 
British, 390; Glasgow and South-Western, 121. 

On Monday night the half-past eight train, leaving Liverpool 
for Wigan, Bolton, and Manchester, ran into some wagons con- 
nected with a ‘‘make-up” goods train, close to Bootle-lane station, 
The collision was very severe, four of the goods wagons being 
thrown off the line, and the engine of the passenger train being 
completely disabled. A number of the passengers were much 
bruised and shaken. The pointsman at Bootle-lane states that the 
danger signal was up, but this is denied by the driver of the pas- 
senger train. 

WHEN the Russian-American telegraph is completed the fol- 
lowing feat is possible :—A telegram from Alaska for New York, 
leaving Sitka, say at 6.40 on Monday morning, would be received 
at Nicolaef, Sib: ria, at six minutes past one on Tuesday morning ; 
at St. Petersburg, Russia, at three minutes past six Monday even- 
ing; at London at twenty-two minutes past four Monday after- 
noon; and at New York at forty-six minutes past eleven Monday 
forenoon. Thus, allowing twenty minutes for each re-transmission, 
a message may start on the morning of one day, to be received and 
transmitted the next day, again received and sent on the afternoon 
of the day it starts, and finally reach its destination on the fore- 
novu of the first day, the whole taking place in one hour’s time. 

‘THE express train whch left Leeds for Sheffield at 10.30 on 
Friday mo: ning met with an accident as it was passing the station 
at Kilnhurst, which was ne#rly attended with serious consequences. 
Mr. Joshua Waring, stone merchant, of Hooton Roberts, was en- 
gaged unloading a crane from a truck which was drawn up on a 
siding. He had the crane suspended from the stationary crane 
belonging to the company, and was about to swing it across the 
main line when the express train, consisting of eleven carriages, 
came up at full speed. Waring succeeded in holding the crane 
back until the engine and tender and four carriages had passed, 
when it overpowered him, and dashed against the carriages, 
stiashing the windows and woodwork of several compartments to 
atoms. The train was stopped as soon as possible, when it was 
found that one of the passengers had sustained severe cuts about 
his head and face. He was removed into one of the other carriages, 
and the train proceeded to Sheffield, where the broken carriages 
were removed, 

QUITE an event has just been added to the railway annals of 
Scotland. The Sutherland Railway—the most northerly in this 
country—has just been opened by the Duke of Sutherland in a 
run on his own new locomotive *‘ Dunrobin.” In this trip he was 
accompanied by their Royal Highnesses the Prince and Princess 
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Christian, and a large party of the aristocracy of the neighbour- 
hood. The noble duke himself, who is an accomplished engineer, | 
stood on the foot-plate and drove the engine, and beside him sat 
the Princess and her grace the Duchess of Sutherland. The engine, | 
with one carriage and a brake van attached, arrived at Helmsdale 
on Saturday at past four o'clock, precisely the time appointed, 
and received tremendous cheering from the astonished multitude 
there assembled, many of whom doubtless had never set eyes on 
a locomotive before. The trip was entirely fu, and d 
to be heartily enjoyed by the illustrious excursionists. It is ex- 
pected that this line will be opened for traftic in goods and minerals 
in October, and for passengers in the early part of 1871. 

Tue construction of the short line of railway from Stobcross 
Wharf, Glasgow, to Maryhill, will shortly be commenced. This 
line was projected some time ago by the North British Railway 
Company ; and the Clyde River Trust voted £150,000 towards the 
undertaking. It will be no more than from four to five miles in 
length, and will be of immense advantage to parties residing to- 
wards the west of the city ; and when the proposed short link of 
some three-quarters of a mile is formed, connecting the Stobcross 
line with the Helmsburgh Railway, the run from Glasgow to 
Dumbartun and Helmsburgh will greatly shortened, and the 
detention and disagre2zableness of the Queen-street tunnel alto- 
gether avoided. By the tramways soon to be laid down, pas- 
sengers will be quickly and pleasantly conveyed to and from Stob- 
cross station and the centre of the city. The station at Stobcross 
will also become much more impertant when the projected new 
docks are formed there. As the land required for this new line is 
almost all secured, we may expect to see operations begin imme- 
diately 





NOTES AND MEMORANDA. 


Mr. WEBB has printed the Lord’s Prayer from a copper-plate in 
a space not exceeding one-thousandth Pp inch, 

EXPERT operators are able to transmit from fifteen to pe | 
words per minute through the Atlantic cable. The velocity wi 
which a current or impulse will pass through the cable has been 
ascertained to between 7000 to 8000 miles per second ; the former 


| 


being the velocity when the earth forms a part of the circuit, and | 


the latter when it does not. 

In the oldest fossil fish we find the same curious elongated tail 
seen only in the sharks and sturgeon of the present day, in which 
the vertebral column is prolonged into the upper lobe of the cau- 
dal fin, forming the characteristic feature of the Heterocercal fishes, 
Whereas in the almost universally prevailing type of modern 
fishes the tail fin springs from the last joint of the vertebral 
column, giving us the order of Homocercal, or even-tailed fishes. 

In burning organic matter the smoke which is disengaged can be 
entirely absorbed by concentrated sulphuric acid. This sulphuric 
acid mingled with water, and distilled, yields alcohol. To facili- 
tate the absorption of all the smoke of the organic matter, it is 
made to pass over a substance like coke, wetted with the sul- 
phuric acid. Before sending out coal gas it may be treated accord- 
ing to this method.” M. Berthelot first mentioned to the academy 
his synthetic mode of preparing alcohol in January, 1855. 

AwmoncG the flying lizards of the Solenhofen slates is one de- 
on Meyer, under the name of Rhamphorhynchus, 
as having ‘‘the fore part of each jaw without teeth, and pro- 
bably incased in a horny beak ; but behind this edentulous por- 
tion there are four or five large and long teeth followed by several 
smaller ones. The tail long, stiff, and slender. Such a flying 
reptile might have been endowed with feathers, in which case 
the teothless portion, incased in a horny beak, would be well 
adapted for pluming and cleaning its wings and tail. 

M. Brancu1 laid before the French Acalemy a few years 
since his experiments on the combustion of gunpowder in a 


|vacuum. He found that this substance, and also the fulminates, 


burnt quickly if loose in an exhausted vessel, and suddenly 
brought to a temperature exceeding 2000 deg. If, however, the 
powder was placed under similar circumstances in a pistol, it in- 
flamed with the suddenness exhibited in the air, Gun cotton 
slowly disappeared, the layer nearest the source of heat going 
first, but with.ut the production of uny light. In all these cases 
the products of combustion were the same asin air. Combustion 
also took place in nitrogen, carbonic acid, and other gases which 
do not support it, and there was little diminution of tue ordinary 
rapidity of the process. 

DvRiné a period of several years, dating from about 1851, Wm. 
Mount Storm, an inventor and engineer of considerable note, 
made a series of experiments with air and gases in connection with 
steam, with a view to promote economy in fuel used for gene- 
rating motive power. An engine, called the Cloud Engine, was 
exhibited by him at the fair of the American Institute, in 1855. 
The engine was named as above from the fact that the air, which 
was mingled in the cylinder with the steam, changed the latter 
into a vesicular condition, resembling fog. The inventor claimed 
33 per cent.; and those who saw it state that, at times, it did 
actually make a gain of even more than this. Its operation was, 
however, fitful and unreliable, and it finally was withdrawn from 
public attention, and nothing more has been heard from it. 

M. Damour analysed the meteoric stone that fell at Chassigny 
on 3rd October, 1815, and found it to be essentially composed of 
silica, magnesia, and protoxide of iron, thus bearing a strong 
resemblance to the preciousstone called peridot, and especially to 
hyalosiderite, “‘which only differs from olivine in a somewhat 
smaller proportion of protoxide of iron, isomorphaus with 
magnesia.” In physical aspect the Chassigny stone is dis- 
tinguished from other meteorites by its pa'e yellow tint; it 
appears composed of roundish grains, with a vitreous lustre, 
among which are others of a black tint. It scratches glass with 
difficulty, has a specific gravity of 3°57, contains no nickel nor 
iron in the metallic state, and it is not magnetic, except in the 
thin black crust that covers it. This latter circumstance M. 
Damour attributed to the fusion of the superficial layer having 
changed the protcxide of iron into Fe O Fe, Os. 


Proresson Wa. THomMpson has shown that unless the earth 
were composed of very rigid materials it would yield under the 
tide generating forces exerted by the sun and moon, to such an 
extent as would sensibly diminish the actual phenomena of tides 
and of precession and mutation. The upper crust of the earth is 
possibly, on the whole, as rigid as glass—more probably less than 
more ; but as a whole the earth must be far more rigid than 
glass, and probably more so than steel. Hence the interior must 
on the whole be more rigid, probably many tives more rigid, than 
the upper crust. This calculation confirms the views of Mr. Hop- 
kins, and is quite inconsistent with the hypothesis that the earth 
is a mass of melted matter enclused in a thin solid shell. Mr. 
Hopkins has shown that this crust cannot be less than 800 miles 
thick. Professor Thompson considers that no thickness less than 
2000 or 2500 miles would enable it to resist the tide-generating 
force of the sun and moon so as to leave the phenomena as they 
are actually found. 

Dr. Hayes, of Massachussetts, in the Scientific American, 
recommends old dirty engravings first to have any pencil marks 
removed with india-rubber or bread crumbs, then to have every 
spot saturated with solution of oxalic acid in the proportion of 
one ounce to a quarter of a pint of warm water, A few hours 
afterwards the engravings may be placed in a tub or foot-bath, 
being allowed to rest upon a piece of open cotton stuff, such as 
ladies used to employ for stiff petticoats before the return of 
hoops. This material, of suitable dimensions, should have two 
rods or sticks sewn to opposite edges. These sticks will hang over 
the sides of the vessel, and permit the prints to be withdrawn or 
moved without any risk of injury, and they should remain in 
soak with warm or cold water for twelve or twenty-four hours, 
When the prints no longer discolour the water on being agitated 
the fluid should be withdrawn, and enough clean water added to 
cover them. Half a pound of chloride of lime should be made 
into a paste with cold water, and stirred up with two quarts of 
water, and allowed to settle for six hours. ‘art of the clear so- 
lution should be added to the bath till the smell of chlorine is 

reeived, and the prints should be moved to facilitate the action. 
Tn very bad cases, one ounce of muriutic acid mixed with a pint 
of water may be added, and when the bleaching is effected the 
prints should be well washed with fresh water and slowly dried. 

THE Comptes Rendus contains an account of experiments and 
observations, showing that wounds of the brain are usually cured. 
He cites several instances of human beings who have recovered 
from injuries involving loss of a portion of their brains, and 
adverts to his own proceedings in introducing leaden balls into the 
brains of rabbits and dogs, He made a hole in the skull with a 
trepan, cut through the dura mater, and made a slight incision 
into the brain itself, in which he placed the ball, which gradually 
sank into the cereberal substance, making a kind of fistula that 
cicatrised. If the ball was not too big, the whole thickness of the 
cereberum or cerebellum, might be traversed without being accom- 
panied or fullowed by any bad symptom or disturbance of func- 
tions. He states that, in 1822, he removed one lobe from the 
brain of various animals, who recovered perfectly, and only lost 
the sight of the opposite side; and he adds, ‘but the most re- 
markable thing was when I removed the whole cerebrum, or both 
lobes. The animal deprived of his brain survived more than a 
year, but he had lost all his senses and intelligence, and was 
reduced to an automaton.” In another instance he took away all 
the cerebellum, and this creature lived a year. It never regained 





MISCELLANEA. 


AmonG the matériel taken at Sedan were 100,000 Chassepots 
and 80,000 cwt. of powder. 


A SoutH London acquaintance, once so conspicuous at London 
Bridge—the clock tower—which disappeared a year or two since, 
may now be seen erected, with the exception of the clock, in its 
entirety, on the shore close to the steamboat pier in Swanage Bay, 
Dorsetshire. It stands in the grounds of a gentleman having landed 
property on the spot. 

AccorDING to the Marquette, U.S., Mining Journal the peat 
works there are still in active operation and the fuel manufactured 
is coming into geueral use at Ishpeming. It is now being used 
with success at the Superior Foundry, and, says the Journa’/, ** we 
shall be very much disappointed if its utility in the blast furnace 
is not demonstrated to a certainty before the close of the se son.” 


GOVERNMENT have been asked by the civic authorities to sanc- 
tion the purchase of a site for the proposed Foreign Cattle Market. 
The site is Deptford Dockyard, the sale of which by the Admiralty 
gave rise to certain questions at the close of the late session. It 
is understood that the City Markets Committee has entered into 
an agreement to repurchase twenty-two acres, for the sum of 
£91,000. 

THE United States Congress at the late session appropriated 
20,000 dols. for an examination and survey, under direction of the 
President, of the routes of Nicaragua and Tehuantepec, in order 
to ascertain the practicability of a ship canal at these places be- 
tween the Atlantic and Pacific Oceans. It is understood shat Uap- 
tain Shufeldt will command the expediticn, to be fitted out in 
August and leave in September. 


A YEAR ago the trustees appointed by the subscribers to the 
Hudson Annuity Fund invested a sum of £4000, which purchased 
a life annuity for the ex-Railway King of £520. It is now announced 
that a further sum of £850 has been placed, making the annuity 
£635 per annum. This is strictly reserved for Mr. Hudson’s per- 
sonal benefit, and is amply secured against any claims of litigants. 
Mr. Hudson is in excellent health, and resides in London. 


Mr. WIDEMAN, of the New York Gas Company, states that the use 
of oxygen in renewing and increasing the flow of oil in petroleum 
wells has been so successful that a regular trade has sprung up 
im oxygen gas for this purpose. The gas is injected into the wells 
through tubes, and, mingling with the hydrocarbon vapours, forms 
an explosive mixture which, when ignited, completely opeus seams 
which have become clogged, and thus renews the flow. This is to 
be taken with a great deal of salt. 


Proressor KERR, State geologist of North Carolina, in speaking 
of Black Mountain in that State, says:—‘* These rocks belong to 
the most ancient of the azoic series. The intensi:y of the meta- 
morphism, the characteristic rocks and their contained minerals, 
together with the total absence of anything lke organisms in even 
the least altered and latest of the series, render this conclusion in- 
evitable. And not only do they belong to the lowest geological 
horizon, but the entire absence of all representatives of the latter 
formation makes it further necessary to conclude that we have 
here an extensive tract of the oldest land on the globe.’ 

THE Bureau of Construction and Repair at the Navy Depart- 
ment, United States, has for sale thirty-two monitors, tue disposal 
of which was authorised several yearssince by Congress, after they 
should be appraised by a board of naval otfivers. Secretary Welles 
appointed a board which fixed the value for each one, and the 
Department cannot take a less sum than that fixed by the board. 
As the monitors are of no service, except to break up for old iron, 
no bids of any consequence have been received for them. ‘he 
machinery in all of them is worth more than the hull; but that 
cannot be sold without the vessel. These monitors are now laid 
up at League Island, Pennsylvania, Mound City, Illinois, Washing- 
ton, D.C., and New Orleans, Louisiana, 

THE blast employed in the American refineries has a pressure of 
from 1jlb. to 1$1b., and is heated by passing through a series of 
cast iron tubes placed in an upper chamber above the furnace. 
These are in the form of inverted syphous, each lim» being about 
7ft. in length, their exterior diameter 7in., and their interior dia- 
meter Sin. At the East Middlebury forges the air is made to pass 
successively through three such tubes, heated to dull redness, and 
attains a temperature estimated at from 550 deg. to 600 deg. Fah. 
The use of the hot blast hastens the operation, and en «bles the work- 
men to produce a larger quantity of iron in a given time, than 
with the cold blast, while, at the same time, it effects a con-ider- 
able saving in fuel. It is said that where 240 bushels of charcoal 
will produce a ton of iron with the hot blast, 300 bushels of the 
same fuel would be consumed if the cold blast were used. The 
quality of the metal is supposed to be deteriorated if too hot a 
blast is used. With judicious management, however, the use of 
the hot blast is stated by American authorities to offer great alvan- 
tages over the cold blast, and has been very generally adopted in 
the American renneries. 

In pursuance of the order directing the town council of Darling- 
ton to set about adopting a system of sewage irrigation by October 
3lst, on pain of its being done by the Secretary of State himself, 
the council assembled on Friday at a special meeting. There was 
a good attendance of members. A report was brought up from 
the General Purposes Committee recommending that the Govern- 
ment be requested to suggest an engineer to attend at Darlington 
and report vn the best method of disposing of the sewage, and that 
plans be advertised for, premiums being offered for the two which 
should be approved. Alderman Ianson proposed, and Mr. Prior 
seconded, this proposition. Mr. Alderman Bowman proposed an 
amendment that the borough surveyor be requested to report 
upon the results of his visits of inspection to the sewage works of 
other towns, and recommend such as he might deem applicable to 
the borough, and that he pay particular attention to diverting the 
rainfall from diluting the sewage. The amendment was carried, 
the first resolution being lost. From the discussion which en- 
sued there seemed to be great diversity amongst the members of 
the council as to the best mode of sewage disposal, some favouring 
irrigation and others deodorigation. It was, however, agree! to 
wait for the report of the British Association on the sewage ques- 
tion before proceeding detinitely. The committee then adjourned. 


On Saturday last the members of the South Yorkshire Associa- 
tion of Foremen in the iron and coal trades had their inaugural 
dinner at the Wellington Inn, Barnsley. There was a very large 
attendance, including a number of colliery owners and stewards, 
and foremen at some of the leading ironworks in Sheffield, Lanca- 
shire, and South Yorkshire. The chair was occupied by T. 
Smith, Esq., M.D. In proposing the toast of the evening— 
** Success to the Association ” —the chairman said the association 
was founded for the purpose of bringing together those engaged in 
the direction and superintendence of the various works connecred 
with the coal and iron trades ; for mutual improvement, increase 
of acquaintance, and the promoting more frequent exchange of 
opinions on questions frequently arising in connection with their 
trades, and for bringing under the notice of members any subject 
or invention which, from its novelty and usefulness, might be 
instructive or interesting. Also to grant pecuniary allowance by 
superannuation allowances, and the assisting of members who are 
unemployed to obtain suitable situations. Another o ject they 
had in view was that the members would be middle men, and 
between employers and workmen they might be the means of 
averting many of the disastrous strikes that so often take place 
in the district. From the auspicivus manner in which the associa- 
tion had been commenced, and the large number of members en- 
rolied, he had no doubt but what it would be emiueutly success- 
ful, and be the means of doing a great deal of good, Several 








ity of movements. It was reduced to the condition of a | other toasts were given and responded to, and the party did not 


drunken man. 


break up until a late hour. 
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PUMPING ENGINES AT THE BERLIN WATERWORKS. 


MESSRS. SIMPSON AND CO., GROSVENOR WORKS, PIMLICO, ENGINEERS. 
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FOREIGN ACENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—MM. Xavier and Borvzav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Oo., 11, Untre den Linden, 


Dire, » 
MADRID.—D. Jos LL ey of the 
L— De. OSE VER, 0) 
“ Gaceta Th ial,” Preciados 49 y 51. 
NEW YORK.—Witimer and Rogers, 47, Wassau-street. 





PUBLISHER’S NOTIOE, 

















TO OORBESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to a. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will 
communications, 

O. C. 8. (Leicester).—Jn our impression for February 26th, 1869. 

W. H.—The presence of the inner tank is of no consequence whatever. The 
pressure is os the depth of the water, and has nothing to say to the 
quantity. 

L. J. T.— We fancy you would find the best Hirwain coal answer you very 
well. There is such a difference in the quality of Welsh coals that you had 
better try two or three kinds. 

J. G.—If the balls are heavy enough to fall down freely when coupled to the 
throttle valve they are heavy enough. There is no rule, except when the 
governor is combined with a spring. 

L.—We are requested lo inform this correspondent that he can obtain every 


information he requires from Messrs. W. H. Ellis and Co., 20, St. Dunstan- | 


street, Kingsland-road, makers of machinery for producing scaleboard ; in 
other words, the thin wood of which match-boxes are made 

X. ¥. (John-street, Sunderland).—We should open and examine such a 
boiler every week for the first month, after that every fortnight, and so 
obtain, by direct experiment, the information you require. There is no 
other way of arriving at an accurate conclusion. Roughly speaking, such 
a boiler should be examined about six times a year. 





SCALEBOARD CUTTING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—-‘‘ Scaleboard” is the name given to the thin pieces of wood of 
which hat-boxes, match-boxes, and ointment boxes are made; and the 
machines consist uf a slicing machine and of others for stamping or 
cutting out the “ scaleboard” to the required shape, to fold up, to form 
square or oblong boxes. Both makers and users of these machines used 
to be plenty enough in Southwark, and I have no doubt that, witha 
little patience aud the use of a directory, may still be found in the same 

° F.C. 


locality. 

Sept. 21st, 1870. 

BRITANNIA WORKS, BEDFORD. 
(To the Editor of The Engineer.) 

Str, —“ Ploughs entirely of iron” were no great novelty in 1840. I do 
not say they were common, but they ceriainly were not. uncommon ; for 
some years before that date Messrs. Cottorn and Hallen, of Winsley-street, 
who were at that time large makers of agricultural machines, made “ all 
iron ploughs” as a regular article of trade, and they were not considered 
a very great novelty. What other makers also made them I caunot at 
Pee ee remember, but certainly some very good ones were made in 

tland before the above date. F.C. 





A CORRECTION. 
(To the Editor of The Engineer.) 

Str,—Kindly allow me to call your attention to an error in you last 
week’s report of the Cleveland district. It is stated that the Luitrum 
Ironworks Company, Middlesbrough, have secured the contract for the 
central station of Liverpool, &c. It should read—the Lustrum Iron- 
works Company, Stockton-on-Tees. Taomas LisHMAN. 

September 20th, 1870. 





ALAND’S FANS. 
(To the Bditor of The Engineer.) 

Sim,—I have received several letters this week in reference to the 
description of Aland’s injector pressure blower given in page 188 of this 
week’s impression of Tux Enoingeer. I cannot i ine the cause of such 
errors being published in your journal, having taken it in for thirteen 
years, and this being the first time I have cause to complain. I beg to 
say that it is not an American fan, but a patent was granted to me on the 
30th January, 1868, No. 323, and which patent I still retain. The fan 
was sent to Messrs. Howard, November Sth, 1869. It is also well known 
in this country, and at work in some of the most eminent firms in 
England; but it does not run at 3500 revolutions per minute, nor half 
the above speed. I believe it is perfectly satisfactory. I hold testi- 
monials of the highest order on the merits of the fan, and have plenty of 
orders on hand for more ; therefore I have no desire that any person who 
may require one of my fans should entertain the idea that they must go 
to America for it. H. Avasp. 

September 23rd, 1870. 





(To the Bditor of The Engineer.) 

S1r,—Will you allow me to correct an error in your account of “ Aland’s 
injector fan” which you saw working at Messrs. Howard’s, Bedford? In 
the first place it is not an American invention, Mr. Aland being the 
manager of a foundry in London ; also you state the fan made 3500 revo- 
lutions per minute. This is decidedl: he | When I supplied it to 
Messrs. Howard I gave them the speed as 1750, at which velocity it will 

ve a pressure of blast of 15in. to léin. water gauge. I have used or 

ad experience with every sort of fan made, but so far none can equal 
Mr. Aland’s. J. IRELAND. 
Edward-street, Broughton-lane, Manchester, 
September 2ist, 1870. 
[ We received our information at the Britannia Works. As far as it is pos- 
sible to judge the fan was running at very much more than 1750 revolutions 
when we examined it.—Ep. E.] 





REAPING MACHINES. 
(To the Editor of The Engineer.) 
Sm.—Can you or any of your readers inform me, what is the most 
desirable length of strok, and number of same, for the knife bar of a 
—— ping and mowing machine; diameter of =, wheel 


rea) 
? . W. M. 
Different makers use strokes varying between 2hin. and Gin. The question has 
never been settled satisfactorily.—Epb. E.} 





Tue Enorvger can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, ¢f preferred, be supplied direct 
the office on the ing terms ( paid in advance) :— 
ipeee uding double number) .. 
Yearly (including two double numbers) .. .. .. 
an extra charge of two shillings and sixpence annum 
Horsmun is reyistered for tranamiteion abcoad. 
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THE BRITISH ASSOCIATION. 

Tue fortieth meeting of the British Association has 
come and gone. Before these words are in print the vast 
crowd of Seghen and students, savans and dilettanti, 
will have broken up, each to go on his way with his sheaf 
of knowledge, or maybe a few gleanings only from the 
scientific harvest which has just been reaped. 

On Wednesday, last week, the president, Professor 
Huxley, delivered his address. Learned as it undoubtedly 
was, and possessing some sort of practical interest, it was not 

uite what was expected from him, and was chiefly surprising 
bor the absence of those cometary utterances, those sugges- 
tions based on little or no result of observation, which we 
have been accustomed to expect from the learned biologist. 

The discourse which Professor Tyndall delivered on the 
following Friday evening in the same place bore a favour- 
able comparison to the address of the president. Inde- 
pendently of the position the lecturer holds in the world of 
science, the subject of his discourse alone was sufficient to 
fill the hall with a crowd of expectant and critical listeners, 

But the title, “On the Scientific Use of the Imagina- 
tion,” appears somewhat to have misled. We had almost 
ex to have heard a metaphysical lecture, one that 
would have told us something >f the working of the imagi- 
nation—something of the systematic, and so scientific, use 
of the faculty in every way, instead of the mere incorpora- 
tion, important as it indeed is, of the imagination with 

hysical science. Even now, after the lecture has been de- 
ivered, it seems that Professor Tyndall has not been clearly 
understood. He has been charged with having advocated 
the employment of the scientific mind in researches, or 
ulations into the comparatively inaccessible fields 


of useless theorising, to the neglect of those experimental 
inquiries and observations of Nature that may be turned 
to some utilitarian purpose. But this is not how we 
understand him, and we think we have right on our side. 
What Professor Tyndall wished to establish was, that the 
man of science should not rein in his imagination that it 
may keep pace, pari passu, with the results of his experi- 
mental inquiry, but that, still holding it firmly under con- 
trol, he should allow it to precede him freely, to strike out a 
way for itself, and so give birth to hypotheses which he 
can more readily substantiate by further induction. In fact, 
he advocates that happy assimilation of deduction and in- 
duction which we have more than once pointed out as the 
great want of the present age of science in England. We 
have no lack of observers, no want of means of investiga- 
tion, there is an enormous mass of recorded matter, the un- 
digested materials of an army of scientific workers; but we 
are sadly wanting in those dly speculative, and yet cau- 
tious minds, without which we can never hope to derive 
the full benefit of all these advantages. In history or 
moral philosophy the imagination plays a most important 
part. From the knowledge he may have of the social 
aspects of a given period, the historian may, by a reach of 
the imagination, picture to himself the creation, at a future 
time, of a different order of government; and by his know- 
ledge of certain climatic influences, coupled with the in- 
creasing growth of riches, the student of morals may simi- 
larly speculate upon the degeneration of a people as time 
moved on, from a state of vigour toa condition of luxu- 
rious inaction. So it is and ought to be in science. 
By the use of the imagination we secure what Buyckle 
has described as the incorporation of the spirit of poetry 
with the spirit of science—a happy union which has already 
done much for the world. Leslie himself has pointed out 
the assistance which he derived from poetry, from the 
works of those men whom he felt and knew to be subtle 
observers; and if it had not been for the dexterous use of 
his imagination, would Black have been led so surely to 
the discovery of the law of latent heat? 

But it is argued that the use of the imagination in this 
way is attended with danger. The imagination is apt to 
form hasty theories, and is not to be trusted; and so it 
unfortunately is in the majority of cases, because it has 
been neglected, and is therefore in an unhealthy state. 
There is no reason why the imagination should not be as 
much under control as the reason. We think also that 
those utilitarians who object to the pursuit of the abstract 
in science may be pursuing a somewhat shortsighted 
policy. It may be true in some cases that the philosopher 
pursues investigations or speculations—it matters not how 
they are called—which havenoapparent or probable Dearing 
upon practical good, but they occasionally forget that the stud 
of any abstruse subject at all events ennobles the intel- 
lect, and may, however improbably, lead to useful 
worldly results. Who, for instance, would have 
believed at one time that the study of minute 
organisms and lower forms of life would have been so 
productive? But only lately we have seen M. Pasteur 
coming forward armed with the results of years of study to 
arrest a disease that was ruining the silk trade of France. 
The pure abstractions of science may be regarded as its 
poetry, as the material results are its prose—the one en- 
nobles, the other enriches, Another advantage con- 
nected with the imagination was alluded to by Professor 
Tyndall, namely, its use in enabling us to picture to 
ourselves the actual mode of working of physical laws. 
Bat this requires no argument to establish. 

There was yet another public discourse delivered during the 
meeting, and this time Professor Rankine wasthespeaker. The 
results of his investigations in stream lines and waves have 
already been published by him in this journal, and they, 

ther with some new matter, constituted the discourse 
of Monday evening. One of the readiest means of impart- 
ing instruction and eliciting an interest in scientific sub- 
jects is the faculty of placing them clearly and inteiligibly, 
oe from technicalities and words, before an audience, 
Professor Rankine, in common with afew others, possesses 
this happy power, and its advantages could not have been 





more manifest than they were in the present case. The 
subject was perhaps somewhat repellant to the popular 
mind, but we do not exaggerate when we say that the 
learned professor succeeded perfectly in interesting his 
audience. 

The meeting generally cannot be said to have been bril- 
liantly productive of results. The work done may have 
been and probably was good, but there was a marked 
absence of those papers which create a deep aud lasting 
as well as general interest. In the section with which we 
have more especially to do the falling off has been pain- 
fully marked. The majority of the papers have been un- 
interesting or wanting in novelty, and the really valuable 
feature of such a meeting, the discussion, has been a com- 
plete failure. It is true, the discussion on the stability of 
ships was extremely interesting, but the other important 
subjects of sewage and narrow gauge railways were allowed 
to pass, the former with a jangle of conflicting statements, 
the latter without any at all. 

The British Association meetings were not intended 
merely as vehicles for the promulgation of ideas, but to 
afford opportunities for discussing those ideas; and it is 
with much regret that we see so many men, who are 
capable of enlightening the profession, sitting silent, or 
aenage | away indifferent. There is another and per- 
haps still more beneficial use of the British Association, 
namely, the power of appointing special committees to con- 
sider certain questions. This, practice, we are happy to 
say, still continues vigorous and productive of good. 


WORKING LOAD, 

Tne proportion which the working load of any cast or 
wrought iron structure should bear to the load that would 
fracture it—usually termed its breaking weight—is a ques- 
tion upon which engineers are by no means unanimous, It 
is true that there is not that flagrant discrepaucy now 
existing that prevailed many years ago, when the Royal 
Commission was appointed to inquire into the application 
of iron to railway purposes; but still the point remains 
practically as undecided as ever. At that time the two 
extreme ratios given in evidence before the Commissioners 
varied from one-third to one-tenth of the ultimate strength 
of the material. To a certain extent the fiat of the Board 
of Trade has extinguished all discussion on the matter 
among those who are engaged in designing railway struc- 
tures of any description whatever. It signifies nothing 
what may be the private opinion of the eugineer, or the 
results of his own actual experience. He must not exceed 
the prescribed allowance of four or five tons per square 
inch of sectional area, as the case may be; and to this in- 
absolute standard he must tacitly submit. There may, 
in some instances, be circumstances which might cause this 
dictum to press somewhat heavily and unfairly upon both 
the design an designer, but it is impossible to avoid ac- 
knowledging that, upon the whole, the rule is sound and the 
limit judicious. It cannot be concealed that, with all the skill 
and precaution employed in testing the strength and quality 
of the materials which are used by engineers, it is not always 
—_— to detect a flaw. Bars, plates, and girders of iron 

ave sometimes, after being tested, yielded under a weight 
considerably smaller than that which they previously sus- 
tained without avy appreciable signs of incipient weakness. 
When, moreover, it is kept in view that the lives and safety 
of the public are intimateiy concerned in the matter, the 
wisdom—in fact, the necessity—of fixing a standard that 
shall be well within the limits of safety becomes at once ap- 
parent. The question, however, may fairly arise—Is this 
limit always a safe one? May it not occasionally be minus 
as well as plus; and, if holding good for the structure as a 
whole, may it not fail when applied to the separate and in- 
dividual members composing that structure? This will be 
considered as we proceed, 

In establishing a proportion between the safe or working 
load and the breaking weight of an iron girder, for ex- 
ample, it is manifest that the conditions of safety originally 
assumed to exist will only do so under precisely similar 
circumstances. Or, to put it in other words, if this ratio 
or limit for the statical working load be derived from a 
statical breaking weight, it cannot be expected to hold 
good when the statical load in practice is replaced by one 
of a dynamical and impactive character. When the con- 
ditions are altered which existed when the standard was 
created, it clearly is no longer applicable to the case in 
point. Consequently, if the strength of a bridge be sufli- 
cient to carry safely a statical or dead load, it is not neces- 
sarily sufficient to carry a rolling or live weight of the 
same amount with equal impunity. A bridge when it is 
merely supporting its own weight, and is what is termed 
doing nothing, is exposed to the minimum amount of statical 
strain. When traversed by ordinary loads it is under- 
going its average dynamical strain, and when it is covered 
by as many locomotives as can be got together upon it, the 
statical strain is the maximum any engineer or ~~ 
officer can possibly devise. If all these engines run 
over it at their greatest possible velocity, the resulting 
effort upon it may be regarded as the greatest statical or 
dynamical strain that the structure could ever be subject to. 
It might be fairly asked, sup each of these methods of 
loading, or rather of inducing strain, were pushed to a 
degree that caused the failure of the bridge, from which of 
them should the ratio or limit be derived? The answer 
will be, obviously, from the last. But is it so? has the 
standard been thus derived? If a girder be broken by a 
dead weight, or by a live load, that is a weight acting upon 
it with a certain degree of impact, in both instances the 
result is known, but there the identity terminates. In the 
former case the fracture is known to be due, and due 
solely, to one cause; in the latter it is also known to be due 
to a combination of two causes, weight and impact; but the 
exact part that each plays in the operation remains unde- 
termined. The question is simply an “ indeterminate 
equation,” two unknown quantities being given, and only one 
equation from which to eliminate their value. Thus, if 
we consider the absolute strain to fracture a bar 
or girder to be a constant, independently of the manner in 
which that strain is inflicted, the sum of the component 
forces producing that strain will also be a constant 
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although their individual effect is unknown, Suppose a 
girder of a given length to be broken by a certain dead 
weight uniformly distributed over it, we also know that it 
will be equally broken by a certain live load or a certain 
weight caused to travel over it ata given velocity. But 
assuming a velocity, we cannot tell what the minimum 
weight would be; nor,assuming a weight, can the minimum 
velocity be predicted. Considering the breaking live load 
of a girder as compounded of the weight and the velocity or 
force of impact, it cannot be estimated @ priori, nor, when 
once ascertained by actual experiment, can it be divided 
into its components. A constant weight travelling at dif- 
ferent velocities over a girder will affect it nearly in pro- 
portion to the velocity, as can be plainly proved by observ- 
ing the deflection; but, if the weight and velocity be varied 
inversely, the deflection will not be the same, If a weight 
of one ton be caused to traverse a bridge at a certain velo- 
city and produce a certain deflection, it does not follow 
that a weight of two tons travelling at half that velocity 
will give rise to the same amount of deflection, The ratio 
of the moving weight to the insistent weight of the bridge 
must be introduced here, and complicates the question. 
Small bridges, therefore, are more exposed than large ones 
to this disturbing cause. Practically the real source of 
danger to railway bridges from the passage over them of 
heavy loads travelling at a high velocity is to be traced to 
a bad state of the permanent way. The condition of the 
road has been shown by experiments made by Mr. Hawk- 
shaw, to very materially influence the amount of deflection 
produced by rapidly moving loads. From these observa- 
tions it is readily perceptible that it is quite impossible to 
tell whether parts at least of a bridge are not exposed to a 
greater working strain than that prescribed by the regula- 
tions of the Board of Trade. 

A very curious result, and one very much affecting the 
strength of girders, was elicited in the experiments under- 
taken by the “ Iron Commissioners” in their inquiry into 
the mechanical effects of the impact of heavy bodies on 
beams. It was found that bars of cast iron of the same 
length and weight, struck horizontally by the same ball, 
offered the same resistance to impact, whatever was the 
form of their transverse section, provided the sectional 
area was constant. A bar, 6in. by 14in., supported upon 
bearings 14ft. apart, was broken by the same magnitude of 
blow whether it was placed flat or on edge, and a similar 
force was required to fracture another bar, 3in. square, 
which had therefore a different shape, but the same sec- 
tional area and weight as the former. It is not stated 
whether the same results obtained with bars of wrought iron, 
but the inference to be drawn with respect to beams and 
girders of cast iron is obvious, The strength of a girder, 
whether subjected toa dead or live load, is always con- 
sidered to be directly as the depth, and the calculations 
for its proportions and dimensions are based upon that 
assumption. Supposing this to hold, as it dues, for a 
statical load, the experiments alluded to lead us to infer 
that it does not apply to cases of dynamical loads. Instead 
of the strength being directly as the depth, that quantity 
does not even enter into the calculation, Viewing the 
matter in this light, therefore, we require a different for- 
mula for calculating the strength of girders exposed to 
statical and dynamical loads respectively. To obtain the 
second of these it will be necessary to Institute some ex- 
periments on a large scale, aud actually break some beams 
and girders by a rolling load, as was doue with the small 
cast iron bars. There is agreat andan acknowledged want 
of further information in connection with this whole sub- 
ject. No accurate idea can be formed of the strength of 
any combination of parts by knowing merely that of the 
components; and so many new forms, sections, and arrange- 
ments of iron have been introduced in construction .since 
the existing experiments were undertaken, that there is no 
reliable data to proceed upon. Had the well-known 
Britannia model tube been broken once or twice by a dy- 
namical load, in addition to the fractures effected by 
statical loads, the results woulé have furnished a very 
desirable addendum to the valuable fund of scientific and 
practical information contained in Mr. Clark’s book. 
There is little use in carrying experiments half way. Es- 
timates of the uitimate strength of a beam or girder based 
upon deductions from its deflection under certain weights 
—whether statical or dynamical—are neither satisfactory 
nor conclusive. Nothing short of the actual fracture of model 
tubes, beams, or girders, is to be relied upon as a datum 
for calculation. As an instance of the great dearth of 
knowledge possessed upon this point we may select open 
web or lattice girders, There is not a single experiment 
extant respecting the ultimate strength of this type of 
structure. We do not consider the one made by Sir W. 
Fairbairn several years ago worthy of the name. The 
specimen was designed in defiance of all the laws that are 
now known to apply to the priuciple, and was a fit ex- 
ample of the unscientific aa crude designs that charac- 
terised the introduction of the lattice system. Under 
these circumstances it is not to be wondered at that the 
result was not in favour of the adoption of the open web 
type of girder, and it is not improbable that it may have 
in some measure contributed to retarding the development 
of a principle the soundness and economy of which is now 
universally recognised by engineers. 


PROFESSOR HUXLEY’S ADDRESS. 

WE presumethat there isscarcely oneamongst the number 
of our readers who has not either listened to or perused 
the inaugural address delivered by Professor Huxley 
at the commencement of the meeting of the British 
Association, in the Philharmonic Hall, Liverpool, on 
Wednesday evening, the 14th inst. Nor would any who 
have read itbe unwilling, we apprebend, to join with us inre- 
echoing theall but universal expression ofadmirationwhichits 
first utterance, and subsequent publication, have called forth. 
In every line of this address Dr. Huxley has given another 
signal example of the wonderful ability he possesses of ex- 
plaining and popularising scientific themes that, without 
such handling, would be far too recondite to obtain the 
attention of any but professional inquirers. Neverthe- 
less it must be coaliianed that we have jheard him deliver 





discourses which have produced a much more pro- 
found feeling of satisfaction, and in which he has 
succeeded in carrying his hearers with him to a far 
greater extent than he did last week. When, how- 
ever, the mind even of an ordinarily thoughtful person 
is once attracted to the subject so luminously treated 
by the professor, it is impossible not to feel somewhat of 
its powerful spell upon the intellect; and hence, although 
his theme lies remote from the special scientific orbit in 
which the subjects usually occupying the attention of this 
journal revolve, we shall offer no apology for recurring to 
1t 16. 

As.our readers are aware, Dr. Huxley, refraining from 
the path adventurously, but as ably, pursued by several of 
his predecessors in the presidency of the “ Association,” 
confined his attention to the one topic with which his own 
personal scientific reputation is so intimately connected. 
As one of the foremost biologists of the age, his dis- 
course fell naturally, and with added weight, upon 
the region of that daring inquiry respecting the hiding- 
place of /i/e, into which he is himself one of the most 
sanguine, yet withal most patient, of investigators. We 
shall not ask our readers to retrace with Dr. Huxley, in 
his historically retrospective review, the course of that 
brilliant stream of discovery which for more than a cen- 
tury and a half has flowed onwards to the present day 
with ever increasiug volume and rapidity, nor recite a 
catalogue of illustrious names, from Redi and Spallanzani 
to Pasteur, but will concentrate our and their thoughts 
upon the state of the questior concerning ¢he origin of life 
as presented to the intelligent student of Nature by the 
latest facts, and deductions of the hour. Life itself, indeed, 
in its actual manifestation in the manifold organisations 
which are presented to the eye of the physiologist, is no 
such novel thing as is the present profound question which 
interrogates it, for it is positively an awe-inspiring en- 
deavour to attempt to carry the mind back through the 
long vista of the past, through interminable geological 
ages, until, in imagination, the inquirer stands side by side 
with such an oue as Huxley or Darwin, peering into that 
vast abyss from which all future successive generations 
of animal life shall spring! But, although /ife has 





thus been active in its formative power and operations 
countless years before the advent of any beings capable of | 


an intelligent observation of its marvellous achievements, it | plant or animal. 
still required, even after the appearance of such spectators, | consideration. 
a further long protracted period of development and edu- | answered by leading biologists. 


plugs and strainers of cotton-wool, we must ask them 
to turn to the Professor’s address, or better still, to his more 
detailed exposition of the methods employed, related in his 
published works. The result of these long continued trials 
is all that we can now mention, and this result is a com- 
plete establishment of some form or other of the doctrine of 
Biogenesis. 

For what did these investigations bring to light? They 
proved that “not living matter,” to quote Huxley’s own 
phrase, if completely isolated from the surrounding atmo- 
sphere, remained, and would remain for any conceivable 
length of time, “not living matter” still. But that from the 
moment the air was permitted freely to penetrate into any 
phial containing dead substances from the vegetable or 
animal worlds, in a state of putrescence, from that moment 
a remarkable change was superinduced, which, in due 
time, resulted in the presence of organised living forms. 
One step further has been taken in the pursuit of this in- 
teresting inquiry; for, if we ask again, What is this secret 
life which the atmosphere thus cherishes perpetually and 
disperses so freely !—the reply,as Dr. Tyndall has eloquently 
explained, is this :_-The common air surrounding us is full 
of “living dust,” that is, of infinitesimal germs of vegetable 
aud animal life. These exist everywhere, float hither and 
thither continually, and alight upon and within «ll objects 
that intervene between themselves and the atmosphere in 
the midst of their perpetual gyrations. If, as oftentimes is 
the case, they fall upon substances uncongenial, or, perhaps, 
entirely opposed to their development, there they remain 
in their primitive state until again released; but wheu 
once they have found a fitting tenement, immediately they 
begin to work their hidden marvels, uutil the wonderful 
organisms seen through the microscope are clearly revealed. 
This is Biogenesis—life from life; and, so far, the problem 
of the origin of life is luminously solved. It appears 
also that the habitations—to continue the figure of 
speech we have just employed — which these ever- 
present germs are constantly selecting, are of the most 
diverse kind. Now it is an atom of yeast, now a molecule 
of disintegrated matter from the dead substance of a pre- 
vious plant or animal, and then, again, it may be the living 
organism of some plant or animal; in which latter case the 
problem becomes perplexed by questions as to the dnter- 
action of vital force within the living structure of the said 
This part of the subject is still under 
The inquiries have only been tentatively 
Into these we shall not, 


cation before the human mind was prepared to entertain a ; therefore, now enter. 


thought thgt such a riddle as is here presented was not 
altogether unsolvable. 
those who do not grudge this long delay, but are thankful | 
to a wisdom higher than our own for its perpetuation, 
believing that the hour for each scientific discovery, and 
the excitation of the human intellect thereby, are fixed on 
the dial of history, and by the self same Providence which 
in 
and invisible germ of life, is careful also of every 
intellectual force in the higher realm of mental action. 
And as we have this trust, our readers must pardon the 
expression of another concurrent conviction, namely, 
that all those persons err who timidly imagine that 
such researches as engage Dr. Huxley’s study are 
inimical to the great interests of morality and religion. 
We believe that the incredulity which these people dread 
as the result of inquiries into the physical origin of living 
organisms has its source in imperfect kuowledge and nothiug 
else, and that he who has the fullest, ripest intellectual 
conception of this august problem is the least likely to fall 
into a scepticism coucerning the existence of a universe 
beyond his utmost scientific ken, or, at any rate, however 
much his mind may at times be afflicted with doubts 
from which not one thoughtful person is altogether free, 
he will never be found to deride the religious trusts of 
other men. 

Turniug from these general remarks, which our space 
will not permit to be enlarged, we suppose that our readers 
will agree in the main with Dr. Huxley’s cautious state- 
ment of the deduction, warranted, as he believes, by the 
present state of our knowledge, of the incipient stages of 
(2 dee py awe development. The scientific doctrine em- 

raced provisionally by the professor, in common with 
several other leading investigators in this country and 
abroad, aud named by them the theory of Biogenesis, may 
be said to have fully justified, in a deeper sense, the old 
Latin maxim of ancient wisdom which in English words 
runs thus :—“ Nothing comes of nothing.” Dead matter 
can never be the origin, although it may be the womb or 
storehouse of initiative life. Although the contrary opi- 
nion, arising from illusory surface appearances, has long 
prevailed, counting centuries in its duration, it is, we 
opine, finally discarded by the ablest thinkers, Abiogene- 
sists, for by this name the upholders of the theory of spon- 
taneous generation may be called, are justly to be credited 
with the renown which attaches to pioneers in an almost 
untrodden field of speculation; but their doctrine has had 
its day, and now gives place to a more rational vantage 
ground from whence new conquests of scicntitic fact and 
thought may be attained. That long, elaborate, and oft 
repeated series of trials which has culminated in the ex- 
periments of M. Pasteur convincingly proves to the dullest 
eye that matter which is undergoing what is commonly 
called decay, putrefaction, or fermentation, never contains 
within itself the elements of future organic life. It may 
be the mould, it never can be the fresh medallion struck 
therefrom by Nature’s secret but invincible activity. Its 
om pertecapy are altogether passive, and not in any sense of 
the nature of an active force. In popular language, it is 
dead, and dead it will and must remain until some inseru- 
table artistic force shall re-enter it once more to fashion its 
dissolved material elements into some other form of orga- 
nised existence—another living “temple of the body.” 
It is quite impossible for us, within the limits of this 
article, to do more than refer to the experiments just 
alluded to. If any who read this need to be informed of 


the singular and patient trials made by so many distin- 


economising every infinitesimal molecule of matter 


Professor Huxley gives the practical answer to those 


We are of the number also of | who might querulously ask, What is the va/uwe of these in- 


vestigations ¢ The most utilitarian mind must be convinced 
wheu Dr. Huxley tells how great the sum is in money and 
in life which the discoveries of the French biologists will 
save. Whole districts of France have been already de- 
livered from pecuniary and social ruin by the extirpation 
of the germ diseases which had infested the vine and the 
silkworm. In the case of the pébrine disease, which had 


| affected the silkworm, the direct loss to France in seventeen 


years could not have been Jess than fifty miltions sterling. 


| But now the fear of future losses such as these is averted 





guished men, with their simple but ingenious apparatus of | 
closed phials, phials with straightened and bent tubes, and 


by the aid of a knowledge which, knowing the dis- 
ease, has learned also the secret of its eradication. 


, But science proffers still more beneficent services in 
| this department of her ministrations, for germs also 


infest the human body, and give rise to many of those 
infectious and contagious discases which have so long 
baffled the skill and devotion of the medical profession. 
Now the hope arises that their unmolested reign will not 
have a much lovger continuance—“ the massacre of the 
innocents ” shall not always be again aud again repeated by 
some fell epidemic until the “ crack of doom.” Scarlet fever, 
for example, and other diseases originating from the insi- 
dious development of living germs fatal to the humau con- 
stitution, are to be attacked with new weapons, and the 
generals in command encourage mankind with assurances 
that a complete, a crushing victory shall be gained! 
Knowing, then, to what great results even the most 
abstruse labours of the scientific student may lead, will 
any be found so foolish as to deprecate the value of his 
works, or so ungrateful as to refuse that tribute of admira- 
tion which has been so well earned amidst trials which 
always involve the surrender of years, and, not uufre- 
quently, the sacrifice of wealth, health, aud even life 
itself. 





THE GAUGE FOR THE RAILWAYS O* THE 
FUTURE.* 
By Mr. R. F. Farruie, C.E. 


THE object of this paper is to show in what manner, and to some 
extent in what degree, the cost of the construction and mainte- 
nance of railways is affected by the gauge on which they are built ; 
and by what means it would be possible at once to increase the 
dividends of shareholders and to extend the countless advantages 
railways afford to all parts of the habitable globe, however thinly 
peopled or unproductive. It will be in the recollection of many 
that the question of the proper gauge for railways was once 2 
matter of earnest dispute, and that what was called the “‘ Battle 
of the Gauges,” as between broad and narrow, was fought with 
desperate vigour and with no decided result. Each party of 
belligerents retired from the contest with heavy pecuniary loss ; 
but neither would allow that the other had been the victor, The 
result was that the construction of each gauge was pushed forward 
by those who were interested in it ; and thus it befell that a broad 
gauge line was carried into the northern districts, from which its 
subsequent removal was the best proof that it ought never to have 
been taken there. 

Although the controversy to which I have referred was conducted 
with singular ability, and at a very lavish expenditure of the 
money of confiding shareholders, it is curious to observe that those 
concerned in it seem never to have taken into account the relative 
economy of the plans that they respectively advocated. The con- 
sideration of this most important element in the question would 
have thrown upon it a totally new light. But the very word was 
at that time unknown to the railway world, and the thing which 
the word signifies has scarcely gained its due share of consideration, - 
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Had it done so the present paper would have been unnecessary ; 
for it would have been proved, years ago, that while a narrow 

auge is infinitely less costly than a broader one, its capabilities 
in respect of power and speed are fully equal to the wants of the 
country. If this had been known we should not have seen, as at 
present, large districts deprived of all prospects of railway 
accommodation, and thousands of shareholders regretting the loss 
4 that return to which their expenditure had fairly entitled 
them. 

Apart from the important question of economy, the carrying 
capacity of gauges less than 4ft. 84in. has never yet been considered 
in its true light. It has been hastily assumed that a line of 
narrower gauge than this would be very limited both in its 
carrying power, and also as regards the Pom | at which trains could 
be run ; and it has been argued that the saving in cost would be 
too small to render it desirable to make a change. It is not my 
purpose to advocate such a change in Great Britain, where a 4ft. 
Shin. gauge is actually established and at work, and where it 
affords the necessary facilities for the speeds of sixty or seventy 
miles per hour that are actually run over it ; but only to take the 
conditions of English railway traffic as an illustration of my general 
arguments. At the same time it must not be forgotten that these 
conditions could be in some degree modified in the direction of 
economy by the employment of a new and lighter description of 
rolling stock. It is known and everywhere admitted that the 
proportion of non-paying to paying weight in passenger trains is as 
much as 29 to 1, and in goods trains, exclusive of minerals, as much 
as 7 tol. This terrible disproportion is partly due to the system 
of management pursued ; but in a far greater degree to the gauge. 
The dead-weight of trains conveying either passengers or goods is 
in direct proportion to the gauge on which they run ; or, in other 
words, the proportion of non-paying to paying weight (as far as this 
is independent of management) is increased exactly as the rails are 
farther apart, because a ton of materials disposed upon a narrow 
gauge is stronger as regards its carrying power than the same 
weight when spread out over a wider basis. 

sition I need only cite the case of the Festiniog Railway, with 
its gauge of lft. 114in. The wagons used upon it for carrying 
timber weigh only 12 cwt., and they frequently carry a load of over 


34 tons at a speed of twelve miles an hour. In other words, these | 


wagons carry as much as six times their own weight, whilst the 
best wagons on the ordinary English narrow gauge do not carry as 
much as twice their own weight. 

The good management of the London and North-Western Rail- 
way is so universally admitted that it will seem almost presump- 
tuous to select this line as an illustration of the faults of the ex- 
isting system. I have, however, selected it because its manage- 
ment is such that its shortcomings must be wholly due to its con- 
struction ; and I shall proceed to show that, if its gauge were 3ft. 


instead of 4ft. 84in., its goods traffic could be hauled at half the | 


present cost, with half the present motive power, and in such a 


way as to reduce the present tonnage over the road by one-half, | 
and to remove the necessity for the heavy expense that is now | 


being incurred in the construction of a third line of rails. I am 
perfectly prepared for the incredulity with which these statements 
will at first be received ; but I shall prove their correctness by 
figures that cannot err. The writer who originally said that a 
train weight of thirty tons had to be set in motion for every ton 
of passengers carried was at first ridiculed for his pains; but after 
a time, and when people came to inquire into the matter, it was 
found that his statement was absolutely correct, insomuch that 
it is now universally received and admitted. In like manner the 
facts about the goods traffic require only to be investigated; and 
a possessed of common sense will find it easy to understand 
them. 

The goods and mineral traffic on the London and North-Western 
Railway for a single year amount to about fifteen millions of tons. 
I will assume that five out of these fifteen million tons are mine- 
rals, consisting chiefly of coals ; and I will deal only with the ten 
million tons of goods which are left as the net residueof the year’s 
carrying. It has been proved that the proportion of non-paying to 
paying weight is about seven tons to one ton ; and this would give 
seventy million tons of rolling weight employed to carry the ten 
million tons of paying load. In order to avoid all risk of éxag- 
geration, I will assume the dead weight to be only as four tons to 
one ; which reduces from seventy to forty million tons the weight 
of the wagons employed to carry the ten million tons of paying 
load. The whole gross weight hauled by the locomotives will then 
be fifty millions of tons, at an average speed of twenty-five miles 
an hour. 

The earnings for the goods traffic on this line are 6s. 3d. per 
train mile ; which, at an average rate all round of 14d. per ton 
per mile, would give about 50 tons as the paying weight, and 
255 tons as the gross weight hauled per train mile. Dividing this 
255 tons into the fifty millions, gives 196,089 trains; which, being 
divided by the 313 working days of a year, give 626 merchandise 
trains over all parts of the North-Western Railway in the twenty- 
four hours. 

The company’s balance-sheet shows that each net ton produces 
about 4s. 8d. including minerals, but as the net amount earned 
per train mile in the merchandise and mineral traffic may be taken 
as averaging nearly the same, this does not vitiate the argument), 
which, at 14d. per ton per mile, makes the average distance tra- 
versed by each ton to be about thirty-eight miles ; so that as each 
ton of the total weight hauled runs thirty-eight miles, and the en- 
tire length of line worked is 1432 miles, it follows that there must 
be on an average thirty-seven merchandise trains distributed over 
the total length. This number, divided into the total number of 
trains per day of twenty-four hours, gives an average of over 
seventeen trains per day running on each mile of the line. My 
object in bringing Soe figures to this point is to show that, al- 
though at first sight the number 626 trains per day looks large, 
yet, when divided over the entire line, it is comp aratively small. 

Having arrived at this conclusion, we are in a position to see 
how it would affect the question if the gauge of the line were 3ft. 
instead of 4ft. 84in. In the first place, the same or a greater 
speed could be obtained, say, up to thirty-five or forty miles an 
hour. I mention the s here because I am dealing with goods 
trains only. Of course when nger trains are considered the 
element of speed tells tenet in the favour of the broad (i.e. 
4ft. 8}in.) gauge ; but this has been already admitted. My argu- 
ment is only intended to show what a 3ft. gauge is capable of 
accomplishing in the way cf duty up to a speed of forty miles an 
hour, a speed which on such a gauge can only be obtained by the 
employment of the double bogie engines. 

The speeds in each ease being therefore equal, the next point 
to examine is the result of carrying on the narrow gauge. The 
proportion of non-paying to paying load has been taken at four to 
one on the broad gauge, although it has proved largely in excess 
of this, The wagons employed average four tons in weight, so that 

on this reckoning each wagon carries one ton for every mile it 
runs, It would be well to remember here that I am dealing with 
things as they are, not as they might be. 

The wagons for a line of 3ft, gauge weigh each one ton, 
and carry a maximum load of three tons. Supposing that the 
same number of wagons and trains were run on the narrow gauge 
as on the broad, it follows that the average one ton of merchandise 
now carried would easily be taken in a wagon weighing one ton 
instead of four tons, and that the gross load passing over the line 
for one year would be only twenty millions of tons instead of fifty 
millions; whilst the same amount of paying weight would be 
carried in either case. That is, the small wagons, which are 
capable of carrying three times the weight of goods now actually 
carried in a four-ton wagon, would only have to carry one- 
third of that quantity, and would produce the same paying load 
as the heavier ~~ ; thus, instead of fifty millions of tons 
travelling over the line, there would only be twenty millions, 
and, as the haulage cost is precisely the same whether the tons 
hauled consist of paying or of non-paying load, it follows that 
this expense be reduced to two-fifths, of what it now is, 


In proof of this pro- | 


We must also consider the enormous saving in the permanent 
way, which would have to bear the friction and weight of only 
twenty millions of tons in the place of fifty millions. If we 
assume the same number of trains to run per day, the 
weight of each would be reduced from 255 tons to 102 
tons; or, if the same gross weight of train was employed, 
the number of trains per day would fbe reduced from 626 
to 250, If there should be sufficient traffic to load the narrow- 
gauge wagons in such a way as to requice the same number and 
weight of trains that are now worked, the result would be that, 
without increasing by one penny the cost of haulage and of the 
permanent way expenses, the 3ft. gauge would carry a paying load 
of twenty-five millions of tons as against the ten millions now 
carried. Here then we have established the fact that, so far as 
capacity goes, the narrow gauge is superior to the broad one. The 
former can produce twenty-five millions net out of a gross tonnage 
of fifty millions ; whilst the latter, to produce the same result, if 
contipued to be worked as it now is, would require that one hun- 
dred and twenty-five million tons should be hauled, and that at 
an increased cost in the same proportion of one hundred and 
twenty-five millions to fifty millions. 

It may occur to some of my hearers to ask at this stage whether 
locomotives can be built to haul large train loads on a 3ft. gauge 
at the same speeds at which such loads are now taken on the 
broad gauge. My answer to this is decidedly ‘** Yes.” 

The Fairlie double bogie engine can not only be made to haul 
trains fully as heavy and at the same speeds as those row taken 
on the broad gauge, but it will do this on what is termed a light 
railway, with rails that shall not be required to exceed 50 lb. to 
the yard, and that shall be fairly worn out, instead of being 
| crushed and ground out as the 841b. rails are under the present 
| system, 

it will be seen from this that a very large and important saving 

could be effected on the London and North-Western Railway if 
its gauge were 3ft. instead of 4ft. Shin., without changing in the 
least degree its present system of management; and that this 
| saving, divided between the public and the shareholders, would 
{ largely reduce the tariffs to the one, whilst it as largely increased 
| the dividends to the other. 
Before entering on another example of the advantages of the 
; narrow gauge it will perhaps be well to explain why it is that 
the average paying load now carried on the North-Western Rail- 
way bears so small a proportion to the weight of the wagons em- 
| ployed in carrying it. The reason is obvious enough. The rail- 
way covers a very large area of country, and penetrates into dis- 
| tricts from which there is a very unequal traffic; so that there 
| must be alarge average of empty wagons passing from one place 
| to another in order to accommodate this traffic. It is impossible 
| to find the same tonnage leaving a station that enters it. There 
is also great competition for the traffic ; since most, if not all, of 
the large towns touched by this railway are also supplied by one 
or more lines belonging to other companies, and the inhabitants, 
having a choice, take care to avail themselves of it by fighting one 
| company against the other. The result is that each company 
tries to outbid its neighbour, not only in rates of charge, but also 
in affording the greatest despatch. This practically amounts toa 
| competition as to which company shall run the greatest number of 
half filled or empty wagons. 

Suppose, for example, that a person delivers a bundle of chairs, or 
a quantity of any goods, at a station to be forwarded to some other 
station. The station-master cannot keep the chairs or other goods until 
he has a wagon load going to the same place ; but must despatch 
them forthwith, perhaps alone in a wagon that ought to carry ten 
times the quantity. But whatever may be the explanation of the 
small proportion of paying to non-paying load, the fact must in 
any case tell in favour of the narrow gauge. Suppose even that 
the wagons always ran empty one-half their time. Tuke the case 
of coal wagons, which run full only one way, and return empty. 
The narrow gauge still has the advantage, for they are only one 
ton wagons that run empty instead of being four-ton wagons. In 
the case of the bundle of chairs there would only be the actual 
weight of the chairs added to that of the one-ton wagon, instead 
of to the weight of a four ton wagon ; so that, however the matter 
is looked at, it will always be found that the advantages on tlie 
score of economy are enormously in favour of light narrow gauge 
railways. 

In India the competition between companies does not exist, and 
itis possible to detain goods at stations until a maximum quantity 
is obtained for transport. Time is there of little importance, 
and hence it has been urged that under such circumstances a 
large gauge and large wagons are the best, in order that it 
may be practicable to ran a small number of heavy trains per 








ay. ° 

It is impossible to conceive an argument more fallacious than 
this ; and its employment has saddled India with the commence- 
nent of a systeai of railways extravagantly beyond the require- 
ments of the country for the next hundred years, or even for 
ever. 

I have just shown that a 3ft. gauge line can carry, without an 
additional shilling for haulage, two and a-half times as many tons 
as are now carried over the 4ft. 8}in. gauge of the North-Western 
Railway. Whence then arises the necessity for constructing the 
Indian railways on a 5ft. 6in. gauge, especially when it is remem- 
bered that the total goods traffic worked over the whole of them 
does not amount to a sixth part of that now carried on the North- 
Western line alone? 

Taking the case of the East India Railway as being the North- 
western of India, let us see how the absence of competition and 
the 5ft. Gin. gauge affect the question of transport. The number 
of net tons hauled over the line for the year ending 1869 was 
938,629, in 32,490 trains, amounting to about 29 tons per 
train. The average number of wagons composing a train is taken 
at twenty-five, of six tons each, which gives 150 tons of train to 
29 tons of freight, or a proportion of over five tons of 
dead to one ton of paying load. It will be seen that, notwith- 
standing the absence of competition, and with everything to 
favour the working of the line, the actual dead weight is over five 
tons to one ton. If, on the other hand, the gauge had been 3ft. 
instead of 5ft. Gin., the dead weight, under the same management, 
would have been reduced from 5 to 1 to 1} tol. Let us imagine 
the saving that this change would effect in fuel alone, considering 
that less than one-fourth of the tonnage now hauled would afford 
precisely the same accommodation to the traffic that now exists, 
and would produce the same paying result. It surely does not 
require a pbilosopher to see that the narrow gauge is infinitely 
superior in every respect even to the 4ft. 8}in. gauge, and it ought 
to be engraved on the mind of every engineer that every inch 
added to the width of a gauge beyond what is absolutely necessary 
for the traffic adds to the cost of construction, increases the pro- 
portion of dead weight, increases the cost of working, and in con- 
sequence increases the tariffs to the public, and by so much 
reduces the useful effect of the railw»y. Let us suppose for one 
moment that the conditions of the cost of construction in the two 
instances were reversed, and that a 3ft. gauge line would cost 
twice as much to make as a 5ft. Gin. gauge, even in such a case the 
difference in the cost of working each ton of goods would be so 
enormous that the narrow gauge would be by far the cheapest of 
the two in the end. It is unnecessary to say that the cost of con- 
structing a railway is nearly as the width of its gauge ; in very 
rough countries the narrow gauge will be greatly less than the pro- 

rtion to its width, whilst in flat level ground the proportion will 

» more; but, taking the average (excluding rolling stock, fencing, 
stations, and telegraphs), the cost will be found to vary as the 

uge. The advocates of the 5ft. Gin. gauge, not content with the 
a which they have imposed upon India, are striving to 
impose a similar burthen upon our colonies, and, in too many 
instances, hg Ay 124 actually succeeded. The Lee 
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Tasmania, under the same management, has been saddled with 
a railway of 5ft. 3in. gauge. There are other places similarly 
situated, but to mention them all would prolong this paper beyond 
its proper limits. I have shown sufficient evidence to prove what 
I said at the commencement, and, through the medium of this 
great Association, I desire to inform the inhabitants of countries 
in which railways are required how these can be obtained cheaply 
and efficiently. In moderately temperate climates gauges of 
2ft. Gin. will be found ample for any traffic in any part of the 
world, and will sustain a speed of thirty miles an hour, while 3ft. 
is sufficient for either very hot or very cold climates, and will sus- 
tain a speed of forty miles an hour. 

Railways can be made cheaply, and, at the same time, 
to be thoroughly efficient; and those who aver to the contrary are, 
in fact, enemies to progress and to civilisation. There is no 
country too poor to have railways sufficient for its requirements ; 
and railways furnish the cheapest possible mode of transport when 
they are not borne down by the results of that incompetence «ond 
extravagance which we so often see associated together. I regard 
it as the duty of every man in the old country to assist those of 
the new by pointing out how they may benefit by our dear-bought 
experience, and may avoid the pitfalls into which only too many 
of our railway shareholcers bave fallen. 

The present railways in India, although doubtless valuable for 
military purposes, have cost about £20,000 per mile.. The average 
rate per ton paid on the East India Railway is 2}d. per ton per 
mile. It may be fairly questioned how far these lines are boons to 
the inhabitants, who are called upon to pay taxes to cover the 
heavy annual interest on the cost, as well as to pay the high tariff 
of rates mentioned above. In any Indian extensions it should 
clearly be our aim to satisfy the natives, and to develope traftic at 
their hands. How different would the result have been, even 
now, if the lines had cost £5000 instead of £20,000 per mile, and if 
the tariff of rates had been jd. per ton per mile instead of 2}d. 
Not only would this have been practicable if the narrow gauge hal 
been adopted, but the charge for the conveyance of salt, one of the 
first necessaries of life in the country, need not have exceeded jd. 
per ton per mile. 

I cannot close this paper without some reference to a matter 
that is now part of history, and that serves as an admirable illus- 
tration of the manner in which self-interest, or even mere conser- 
vatism, may render men blind to the most obvious propositions. 
There are some whose whole desire it seems to be to rest in the 
paths that they have become accustomed to tread, and whose in- 
stincts lead them at once to turn and rend any one that proposes 
achange. In January last my presence was hurriedly required im 
St. Petersburg by the Russian Minister of Public Works, with re- 
ference to the subject of the Fairlie system of railways, te which 


attention had been called by the very able articles upon the ** Kail- 
way Problem,” which appeared in the Times on the 19th, 20th, 
and 21st October, 1869. (A reprint of these articles will be found 


on the table.) His Excellency the Minister required me to give a 
short distinct account of the advantages claimed for my system. 
I replied, that by the adoption of that system railways could be 
made at a cost of little over one-half the sum required to construct 
them on the ordinary plan; so that it would be possible to give 
nearly two miles for the sum nowexpended upon one. That these 
lines, when fivished and equipped, would possess a carrying 
capacity equal to, if not greater than, that of those on the old 
system. In other words, they should be capable of carrying as 
many passengers and tons of goods in twenty-four hours as the 
best lines now existing ; and that this should be done at a reduced 
cost, independently of the reduced wear and tear of the per- 
manent way, and of the value of the increased life of the rails. 
His Excellency observed that if only a portion of this could be 
accomplished it would be a great thing for Russia, and that 
the matter should be at once inquired into. Not many days 
elapsed before an Imperial Commission, composed of a number 
of the most noted scientific men in Russia, and presided 
over by his Excellency the Count Alexis Lobrinskoy, private 
Attaché to his Imperial Majesty the Emperor, was instructed to 
come to this country and to investigate the correctness of what I 
had asserted. Early in February the commission arrived in Lon- 
don, and after a thorough examination of the question in all its 
theoretical bearings, it was resolved to put it to some practical 
tests. The Council of India, the Board of Trade, Norway, France, 
and other countries sent their representative men to be present 
on the occasion, as it was felt that what was good for Russia 
would be equally good for the countries I have mentioned. His 
Grace the Duke of Sutherland, always anxious to promote any 
system that will most largely benefit mankind, and having already 
a large section of railways of his own, built expressly to improve 
the condition of his tenantry, joined the party, and took a most 
active interest in all the proceedings. The results of the experi- 
ments then made are pretty well known, and any who may not 
be acquainted with them will find printed records of them on the 
table. 

The commission returned to Russia, and sent in its report 
to the effect that I had fully proved the correctness of all my 
assertions. This was in March, and in Aprila railway of fifty 
versts, on the new system, was ordered by his Majesty the 
Euwperor to be constructed, and to be opened in November next. 
The locomotives for this railway may be seen any day during the 
next month at the establishment of Messrs. Sharp, Stewart, and 
Co., Manchester. The new system has also been adopted for 
working some of the old lines, and the stock tor the Tambotf 
Sarataff Railway, the Great Russian, and others, may be seen 
under construction at the same establishment. 

The members of the Council of India were so struck with the 
accounts of the system that the home engineers of the several In- 
dian railways were requested to report te their respective boards 
their opinions on the applicability of a new narrow gauge for 
India. I have seen several of these reports, the whole of which 
are unanimous in the bitterness of their opposition to any improve- 
ment, or to any interference with the old expensive system under 
which the writers have lived, and moved, and had their being, but 
in only one of them is there any argument that requires a 
moment's notice. Mr. Hawkshaw, in his report to the directors 
of the Eastern Bengal Railway, urges that since those who are in 
favour of a narrow gauge argue upon the basis of a light rolling 
stock, the same basis should also be taken by the advocates of a 
broad gauge. Were it not for this attempt at reasoning, and also 
for the fact that Mr. Bidder very fiercely attacks both me and 
my system, I should have left the reports wholly without men- 
tion. But I thinkit is worth while to reply to Mr. Hawkshaw, 
and also to place on record that Mr. Bidder has evidently never 
seen my system, although often invited to do so, and that he has 
based his condemnation of it upon an incorrect description, both 
as regards principles and detail. 

The claim to calculate for broad gauge lines on the basis of a 
lighter rolling stock is practically an admission that grave errors 
have been made in designing that which is now in use, and which 
it is proposed theoretically to set aside while the question of 
gauge is under discussion. But however Mr. Hawkshaw may 
build his stock in the future, he cannot possibly build it so light 
and capable of doing so much duty for the broad as for the nar- 
row gauge. His argument is a complete confession of the mis- 
takes made under the old régime, whilst at the same time it is 
an attempt to extinguish the general wish to inquire into the 
merits of thenew. It is asking to be forgiven for the past, with 
a promise to do better in the future, or to do anything rather 
than permit clients to go toa new school. 

It is a sad incident in the great history of human error when 
we thus find able men led into such blunders as these by their 
anxiety to resist innovation. How different would be the course 
of invention, how smooth the path of improvement, what years of 
anxious labour would be saved to many of us, if such men would 
lay aside all petty rivalries, and would bring their helping hands 
to the good work of progress, 
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SELF-STOKING SMOKELESS FURNACE. 
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ON MECHANICAL STOKING. 
By Mr. Smitu.* 

Our reasons and apology for bringing under your notice the 
subject of mechanical stoking are, first, the importance to the 
mechanical engineer of everything that relates to furnace manage- 
ment, and especially the importance of any improvements that 
will enable him to have the slavish labour of stoking performed by 
a machine, that will more efficiently discharge the required duty 
than human labour can, and this I conceive is always the case 
when a machine is successfully applied to any purpose. Secondly, 
the visit of your society to our town enables us to submit to the 
judgment of a competent tribunal the merits or defects of a 
system of mechanical stoking that we have applied and are apply- 
ing largely in different parts of the country. 

All who have had any experience in furnace management are aware 
that the duty obtained from a boiler or other furnace depends, to 
a very great extent, on judicious stoking, and one of the troubles 
of the practical engineer is to obtain the services of stokers upon 
whom they can rely. Several writers on the subject have directed 
attention to the desirability of substituting mechanical for hand 
stoking, as the only means of securing economy, efficiency, and 
smokelessness. Bourne, in his work on recent improvements in 
the steam engine, published last year, says:— 

**In steam vessels it.is most desirable that some proper species 
of firing apparatus should be employed, as the labour and difficulty 
of firing large furnaces at sea, especially in hot climates, is very 
great, I believe that a good smokeless furnace and a good self-feed- 
ing furnace will come together.” Considering the acknowledged 
importance of the subject it does seem remarkable that so little has 
been done in this direction of the different fire-feeding machines, 
as they have been called, that have been employed at different 
times, I think I am correct in stating that, excepting the one I 
wish to bring under your notice, Juckes’ endless chain grate is the 
only one that has received any considerable amount of approval. Of 
the performance of this furnace very conflicting accounts are given, 
but I believe that, under favourable conditions as to fuel, manage- 
ment, and work to be done, that when applied to externally-fired 
boilers the performance of this furnace has been found satisfactory; 
but although the Juckes grate does, under favourable cir t 
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cleaning of the bars is also effected by this motion ; the bars have 
a stroke of about 3in., and we find in the average of cases that a 
complete stroke about every two minutes is sufficient to give the 
progressive motion necessary to maintain a proper thickness of 
fire. Figs. 1 and 2 show the invention applied to an egg-ended, 
and Fig. 3 to a Cornish boiler. 

As the bars themselves form an important part of the machine, 
we have found it necessary to make special provision for their pre- 
servation ; each movable bar C is provided with a trough D, con- 
taining water, and there is a centre rib cast on each bar, which is 
immersed in the water; the other part of the bar forms a perfect 
cover for the trough, to exclude ashes,&c, These troughsare supplied 
with water from a small cistern, and the level is maintained by a 
very sensitive float and valve. In consequence of the slow motion 
of the machine very littie wear and tear occurs in the working 
parts, and there is no part of the apparatus exposed to any in- 
jurious action of fire, except the upper surface of the bars, and 
these are effectually protected by the trough arrangement. Our 
experience shows that, with moderate care, the amount of wear 
and tear is not greater than what occurs in most ordinary furnaces. 

With regard to the economical results obtained, you will find 
some particulars given in our circular, as compared with the best 
hand firing ; where ordinary fuel is used, these results do not ex- 
ceed 10 to 12 per cent. We find that the system adopted by 
the careful stoker and the machine system are very similar in 
both cases. Frequent charges at short intervals are adopted 
instead of heavy charges at longer intervals; but in the case of 
hand firing the incessant opening of the doors and the interrup- 
tions caused by cleaning the bars are drawbacks that are avoided 
in the machine. When the machine is compared with ordinary 
random hand firing its economical superiority is very decided, 
but the chief source of economy arises from our being able to use 
the smallest and cheapest fuel, much of which cannot be used at 
all in ordinary hand-fired furnaces. The saving from this cause 
varies in different districts, and will range from 20 to 100 per 
cent. In most cases, perhaps, the appreciation that leads to the 
adoption of any machine or system is the most satisfactory evi- 
dence of its value, yet this is not a rule without numerous excep- 
tions ; and on no subject is there more reasonable ground for a 





prove the superiority of mechanical over hand stoking, yet it does 
not, I think, sufficiently meet the engineering requirements of the 
present time. It has one serious defect ; it is only applicable to 
externally -fired boilers, and is very cumbrous. 

Before describing particularly our furnace I will speak of 
what I conceive ought to be aimed at in constructing a mechanical 
stoker. The late Mr. Charles Wye Williams, who has done so much 
to diffuse and popularise correct views on the subject of furnace 
management, writes in his work on the combustion of coal and the 
prevention of smoke: ‘* The facility with which the stoker is enabled 
to counteract the best arrangements, naturally suggests the advan- 
tage of mechanical feeders. Here is a direction in which mechani- 
cal skill may be usefully employed ; the basis of success, however, 
should be a sustaining at all times the uniform and sufficient 
depth of fuel on the bars.” This is correct so far as it goes, but a 
mechanical stoker to be successful must do more than this: it 
must preserve the air spaces of the fire-grate uniformly open, be 
self cleansing by discharging the ashes, slag, or clinker, as formed, 
and in addition, I think it is important that the fuel should be in- 
troduced at the front of the furnace, and have a progressive motion 
towards the bridge. The advantage of introducing the fuel at this 

vart, as a means of insuring economy and preventing smoke, where 
ituminous fuel is used, has been proved conclusively by numerous 
experiments. I suppose the cause of this is the long run of the 
volatile hydrocarbons over the incandescent fuel that fills the 
bridge part of the furnace ; it is also important that the machine 
stoker should be easily regulated and controlled for the purpose of 
adjusting the supply of fuel to the work to be done, and that it 
should be very little liable to derangement or wear and tear. 
I think our apparatus fulfils all these conditions. Referring to 
the illustrated sheet placed in your a atone, you will 
easily perceive the leading features of the machine. Like all fire- 
feeding machines, it is provided with a hopper or fuel receptacle A. 
The fuel is forced into the furnace by two plungers or pushers B, 
having an alternate motion at a level of about six inches above the 
bars. In very wide furnaces we use three plungers ; the shaft that 
works the plungers is moved by a ratchet P ; a very simple arrange- 
ment enables the attendant to vary the rate of feed, by causing 
the driving eccentric N at each stroke to take a lesser or greater 
number of teeth, 

Progressive motion is given to the first by causing the bars to move 
forward en masse By shaft F, and bringing them back in detail. The 


justifiable scepticism as to the merits of any remedy that may be 
propounded than that of smoke prevention. For many years the 
public have had plans constantly brought under their notice that 
were to end the nuisance arising from smoke ; but it still continues 
a very substantial nuisance, and appears to have a wonderful 
vitality. 

As evidence of approval of the furnace, I may state that since 
we commenced manufacturing this form of furnace, about eighteen 
months ago, we have fixed and put to work more than a hundred 
and twenty with the most satisfactory results, and approval of the 
furnace is extending. We are at present sending out more than 
twenty per month in the town of Bradford alone, which appears 
to be taking the lead in the enforcement of sanitary improve- 
ments. We have orders for between fifty and sixty furnaces in a 
single street or road—Thornton- 'o prevent rep emg 
sion, it is as well to state that we have been for a period of five or 
six years engaged perseveringly in efforts to perfect mechanical 
stoking ; our first attempts were only partially successful. 

Our first grate was a modified Juckes, but we soon found the 
wear and tear so considerable that we had to turn our attention to 
discover some means of remedying these very serious defects, and 
for more than three years we were engaged in extensive experi- 
ments, involving much thought and money expenditure; the 
result is the machine I have the honour to bring under your 
notice. 





ON A STEAM POWER METER.* 
By Mr. ASHTON. 

TuE extent to which the employment of steam power in our 
varied industries, and as furnishing means of locomotion, has 
become a necessity, and the desirability of attaining the utmost 
economy in the consumption of fuel, render it a matter of the first 
importance to be able readily to ascertain the exact amount of 
power developed by steam machinery in a given time. Hitherto 
pee estimates founded upon the results of isolated tests 
and experiments, or calculations based upon the produced 
by indicators, have furnished the sole means for the 
ascertainment of the duty of, or, in other words, the power de- 
veloped by steam engines in all cases where the said power 
been subject to variati These indications have been taken at 
intervals of at least one day, and in most cases of a much longer 
period, and have simply been registrations of the amount of power 
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developed during the one stroke, or the two or three strokes per- 
formed by the engine during the time of indication, the great 
variations in the load upon or the speed of the engine, and in the 
pressure of the steam occurring in the intervals between the indi- 
cations being practically disregarded; and even when a correct 
diagram has been obtained, the power developed during the indi- 
cation has and can only be ascertained with any degree of exact- 
ness by a tedious process of measurement and calculation. The 
patent power meter and continuous indicator, on the contrary, not 
only measures the power developed during a single stroke of the 
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cages with as + a degree of exactness as the best indicator 
hitherto in use, but also registers the result of the said measure- 
ment with as great a degree of exactness as it is measured, thus 
avoiding the errors arising in the operation of measuring and cal- 
culating the area of the ordinary om: and, what is of more 
this measurement and registration are effected with 
reference to each and every stroke of the engine, and furnish a 
means whereby a correct judgment may be formed as to whether 
there has at any time been a want of due observance of economy 
in the use of fuel, or whereby the comparative merits of different 
kinds of fuel or of lubricants may be tested. In cases where power 


Mh 


| 














nett 











Serr. 23, 1870. 





217 





THE ENGINEER. 





is aie’ to tenants this instrument furnishes the only means | reading the meter and 33,000 feet pounds represents the duty of 
| one horse per minute, Then 


whereby the power so supplied may be accurately measured. 
in the case of marine engines in a rough sea it is the only instru- | 


ment that can give any reliable information as to the power | Joad in horse-power. 


exerted by the steam engines, inasmuch as it is frequently | 
impossible to obtain constant diagrams by the ordinary indicator 
during a whole voyage across the Atlantic. The steam power 
meter and continuous indicator, as its name implies, shows at all | 
times the measure of the power developed by the steam engine to 
which it is applied, and vera the aggregate of that power 
during any required period of time. The instrument consists of | 
a small double-acting indicator cylinder, l4in. in diameter, each 
end of which is connec by means of a pipe with the corre- | 
sponding end of the steam engine cylinder. These connections | 
are made as short and direct as possible. The piston-rod of the 
indicator carries along toothed pinion B, which revolves loosely on 
the rod, but is held endwise between two screw collars. This gears 
intoa toothed wheel C, whichis connected with and drives the indices. 
At the lower end of the long pinion, and fixed to it, is a light wheel 
D, called the integrating wheel, having a smooth rim with a 
rounded face. To the upper end of the piston-rod is attached a 
spiral spring E, which offers a resistance to the free movement of 
the piston in its course from the middle to either end of the in- 
dicator cylinder ; on a short horizontal shaft is mounted a circular 
disc F, whose face is constantly, but not forcibly, pressed against 
the rim of the integrating wheel ; this is effected by means of a 
light flat spring, bearing against the end of the shaft on which the 
disc wheel is mounted. A small cog wheel G is also keyed on the 
disc shaft, and is connected by a rack or any other suitable means 
to the crosshead or other convenient reciprocating part of the 
steam engine. Or a small pulley, G, may be keyed on the disc 
shaft, round which is wound a cord, whose two ends are attached 
to the cross-head or other convenient reciprocating part of the 
steam engine, being carried thence round loose pulleys above and 
below. By either of these means the reciprocating motion of the 
steam engine is converted into a rotary motion of the disc, acting 
in alternately opposite directions. When there is no pressure on 
the piston of the steam engine, and accordingly none on the 
piston of the indicator, the integrating wheel is so adjusted 
that the point of contact of its rim with the disc shall be at the 
centre of the disc, that being the zero point of the instrument. 
When the pressure of the steam is admitted so as to act on the 
piston of the indicator the integrating wheel traverses in conse- 
uence from the centre towards the circumferénce of the disc, the 
Titenee traversed being proportionate to the pressure of the steam 
on the piston. Suppose, now, the crosshead of the steam engine, 
and with it the disc of the instrument, be moving, such motion 
will be communicated by the disc to the integrating wheel, and 
through it to the indices. The motion so given to the indices 
during this stroke of the steam engine is proportionate to the pres- 
sure of the steam on the indicator piston during that stroke. Let 
it now be supposed that the stroke is finished and a return move- 
ment is commenced, the disc will now rotate in the opposite direc- 
tion, and if the steam acting upon the piston were pressing in the 
same direction as before the integrating wheel and indices would 
necessarily go backward. If, however, the steam, as is usual, acts 
on the opposite side of the piston when the piston’s motion is re- 
versed, the integrating wheel will be moved to the opposite side 
of the centre of the disc, so that the integrating wheel and indices 
ill be moved in the same direction as before, and Soy of 
motion through the receding stroke of the engine will again be 
proportionate to the pressure of the steam on the piston during 
that return stroke. Here, therefore, is provided a means of 
moving the indices during each stroke of the engine through a 
space proportionate to the sum of the moments of pressure exerted 
during that stroke, or, in other words, a means of indicating the 
amount of power developed during that stroke. The relative pro- 
portions adopted for the several working parts in the present in- 
strument are such that each division on the dial represents one 
thousand foot pounds of duty for each circular inch of the 
iston of the steam engine. These proportions may be varied. 
hus the s of the indicator may be so arranged that the read- 
ings on the dial shall represent the number of horses’ power 
given out during any required period of time. By closing the tap 
connecting one end of the indicator cylinder with the correspond- 
ing end of the steam engine cylinder, and opening the small drip 
tap to admit air freely to the disconnected end of the indicator 
cylinder, the indicator is thus rendered single-acting, and will 
show the manner of working and the amount of work done by one 
end of the steam engine cylinder alone. By opening the closed 
taps and closing the open ones the indicator is reversed, and 
the manner of working and the amount of work done by the 
other end of the steam engine cylinder ascertained. In the case 
of a non-condensing engine the integrating wheel would not re- 
turn to the centre of the rotating disc during the back or return 
stroke of the engine by a distance proportionate to the back pres- 
sure opposing the motion of the steam engine piston, the effect 
being that during the return stroke the integrating wheel and in- 
dices would be wound back by an amount of motion proportionate 
to the loss of power by back pressure. Also, if the valves of the 
engine are opened or closed too early or too late the integrating 
wheel will be seen to move backward at the beginning or end or 
each stroke, thereby showing work undone by an amount of mo- 
tion proportionate to the loss of power by such “cushioning,” or 
too late admission of the steam or too late exhausting of it. The 
instrument can be so constructed that paper diagrams may be 
taken indicating the action of the steam in each end of the steam 
engine cylinder, or in both ends conjointly. 


Formula for showing the relative connection of the dimensions 
of the various parts of the power meter. 
Let w = the weight in pounds required to distend or compress 
the spring li 

= diameter of indicator cylinder in inches. 
= diameter of integrating wheel in inches. 
= number of teeth in the long pinion. 
= ie »> in wheel geared in long pinion. 
= » »; in worm-wheel or first index-wheel. 
Be = diameter of driving pulley on disc shaft. 

Then d? = the area of the cylinder in circular inches, and 
w 
en the pressure in Ibs. of steam per circular inch on the piston 
to distenc or compress the spring lin. One revolution of the 
disc with the integrating wheel lin. from its centre will drive the 
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integrating wheel p revolutions, Then D of a i = the 
parts of —ore of the index for one revolution of the disc, 
that is =_““_. Andbecause @ x 31416 2 _ 
a —s use 7 12 the foot-pounds 
represented by one revolution of the disc per one circular 
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assume one revolution of index = 10,000. Then ah 
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each unit on the dial of the power meter represents 1000 foot- 
pounds per circular inch. 
To find the work done by an engine in any given time. 

Where d = the diameter of the engine cylinder in inches, n = 
the number of the meter index at commencement of time, 
m = ditto ditto ditto at the end of that time. Therefore, 
1000 (ni — n) d? = foot-pounds. 

To find the work done in horse power. 


| therefore, > x 5 = > or to 





Where m = number of minutes elapsed between the times of 


1000 (ns — n) 
33,000 m 


(a, ~ 9) 


=" 33m 
To find the quantity of coal c d per horse per hour. 
Let H = horse effect of the engine. 

,», & = hours during consumption of the coal. 
», w = the weight of the coal in lbs. 


And = = the number of Ibs. of coal consumed per hour. 

1000 (n — n) d?_ 

Also 33 000 x 60h = 
b 4 

And because h = lbs. of coal consumed per horse per hour, 
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sumption of coal per horse per hour. 





ON AN IMPROVED SHIP OF WAR OF MODERATE 
DIMENSIONS.* 
By MicHazt Scort, C.E., N.A., London. 

THE peculiarities of the vessel are illustrated in the accompany- 
ing drawing, which represents a ship designed to compare with a 
breastwork monitor of the most improved kind, of which an out- 
line sketch is also appended. Speaking generally the dimensions 
of hull, steam power, number and size of turrets, and turret guns, 
are supposed to be similar in both vessels. The essential differ- 
ence in the author’s plan consists in diminishing the vital surface 
exposed to hostile fire. This is accomplished by constructing the 
vessel with a central fort, armour-plated all round to the neces- 
sary depth below water, and in place of having a plated deck above 





water, as ordinary war ships have, which renders it necessary to 
plate with armour the sides of the = for her whole length, the 
author proposes to cover the hull befo’ 

fort with an armour-plated deck placed below water, which would 





LICHT DRAUCHT 20FEET 


re and after the central | 


of projectiles through the non-vital parts of the ship; (c) that 
whilst it is desirable to facilitate the passage of shot and shell 
through the non-vital parts of the ship, provision should be made 
to limit and localise the destructive etfects of shell bursting within 
or close to the structure. Secondly, (a2) Not to mention the further 
improvements which may be expected in the construction of 
heavy ordnance, the recent discovery that as high an initial velo- 
city, and consequently penetrative power, in shot can be obtained 
with slow as with quicker burning powder, makes it certain that 
more powerful guns will be introduced—guns from the fire of 
which no ship hitherto built, and probably none which 
can be built (of ordinary dimensions), according to any 
existing type, could be protected, even in their vital parts ; 
(6) from this i? would follow that to obtain security the armour 
would require to be increased in power of resistance, which, so far 
as experience has gone, could only be done by diminishing the ex- 
tent of the surface protected. Thirdly : (a) That ‘‘ as naval ord- 
nance increase in calibre and weight they decrease in numbers ;’ 
(6) and they fire more slowly. In addition to these, which may be 
called axioms, the author has had prominently in view the import- 
ance of the following qualifications in war ships :—That as com- 
with vessels of the Monitor t the proposed ships should 
(1) more swift ; (2) less costly ; (3) afford better accommodation 
for officers and crew ; (4) perform better in a heavy sea. And as 
compared with ships of high freeboard, that the proposed vessels 
should be (1) less vulnerable ; (2) less costly ; (3) have an all-round 
fire ; (4) afford a steadier platform for s. Several minor advan- 
tages claimed for the author’s plans will be mentioned hereafter. 
The object of this paper being to explain the principles of the 
author’s invention, it should be understood that the dimensions, 
s, &c., are only approximations assumed for the purpose of 
illustration. It has been said that the ordnance is now so power- 
ful (and it is likely to be still more so) that the pieces are necessarily 
few in number and fire slowly ; and, therefore, although it has be- 
come impossible to render high-sided ships shot-proof, the author 
thinks that a ship could be built which would afford the advan- 
tages of high Seockonsl and a defence arranged which, exposed to 
the fire of heay guns, would prove practically successful. In other 
words, the author has designed a structure, to wreck even the non- 
vital parts of which would occupy the most powerful modern war- 
ships so long a time, that before their task could be accomplished 
they themselves might be sent 
to the bottom. The accompany- 
ing drawing illustrates the pecu- 
liarities of the plan. It repre- 
sents a vessel designed to com- 
pare with a seagoing breastwork 
monitor, of which a sketch is 
also _ oo In dimensions 
of hull, number and size of 
turrets and guns, steam power, 
&c., the vessels are supposed 





to be similar. For brevity, let 
the ship assumed to be con- 





structed according to the 
author's plan be named the 
Warlock, and the vessel with 
which she is to be compared 
the Wizard. Referring to the 
drawing it will be observed that 
the Warlock would have « cen- 
tral fort with curved ends, and 








both the sides and ends would 
be armour plated and shot- 
proof to a depth, say, of 6ft. 
below the water-line when the 
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vessel was at fighting draught. 
This fort would io an i 
plated shot-proof deck, and 
within its walls there would be 
enclosed the bases of the guns, 
ventilating, covering, andfunnel 
turrets, 

The ship would have no side 
armour before and after the 
_/) central fort. Extending from 

the ends of the fort, aud cover- 





ing the hull all fore and aft at 
a depth, say, of 6ft. below the 





water-line (fighting trim), there 
would be a shot-proof armoured 





deck above this armoured deck, 
and rising with a sheer fore and 
aft, the hull of the ship would 
be similar to that of an unar- 
moured vessel of war. Six feet 
above the armoured deck (fore 





and aft the central fort) there 








~ “WARLOCK” 
LOAD DRAUCHT 25 FEET 





would be another deck of thin 
plate, the space between these 
two decks being divided into 
water-tight compartments, com- 
municating with the ship's 
pumps, and there would be wing 
spaces between these compart- 
ments and the top sides of the 
thip, which would afford facili- 
sies for stopping shot holes, or 
repairing damage sustained in 








FICHTING DRAUCHT 26FEET 





action. These spaces and com- 
partments are shown in the 
drawing by dotted lines. Above 
the compartments just de- 
scribed, which for brevity the 
authors will call the deck tanks, 
, and at a minimum height of 
7ft., there would be an upper 
deck, which may be named the 
spar deck, and the space be- 





prevent projectiles from entering the vessel below that line, and thus 
all vital parts of the ship would be effectually protected, although 
she had no armour on her sides before and after the central fort. 
Next, according to the author’s plan, theends of the vessel would be 
ca sagen for a considerable height above the armoured deck by 

ing submerged during action, but if any shot or shell should 
penetrate, the structure would be such as to diminish and localise 
the effect, whilst the dimensions of the central fort would be suf- 
ficient to secure the stability of the vessel, even if her ends should 
be damaged in a severe and long continued action. Moreover, by 
such a construction the deck would be better protected, and in 
addition to turret guns the vessel could carry broadside > 
In fine, the result of the adoption of the plan would in a — 
vessel be the saving of above a thousand tons in weight of armour, 
and therefore the ship could carry armour plate about double the 
thickness of that carried by a vessel of the ordinary ; or, if 
the plating was not increased, but made the same thickness in 
both vessels, then, by the plan pro , there would be a saving 
of about £60,000, being about one-fourth of the wholejcost of the 
hull, combined with ter swiftness and diminished draught of 
water, and vessels built as proposed would afford better accommo- 
onthe oie —— hich the author’s d based 

e ing principles uponwhich the author’s designs are 

may be thus stated :—It is assumed, First: (a) That armour which 
is insufficient to prevent the entrance of shot and shell is worse 
than useless; (b) that if the whole vessel gannot be made shot- 
proof, it is better to make the vital parts impenetrable, and instead 
of obstructing by imperfect armour, rather to facilitate the passage 
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tween this spar deck and the 
tank deck would afford accommodation for officers and crew, 
except during action. Let it be assumed that the strength 
and weight per foot of surface of armour plating, backing, 
and framing in the Warlock’s central fort is the same as 
that in the Wizard’s breastwork and armoured sides, the external 
armour plate being 12in. in thickness. Further, let it be assumed 
that the weight per square foot of surface protected is one-third of a 
ton. And, lastly, let it be assumed that the side armour of the two 
ships extended downwards to an equal depth of, say, 6ft. below 
the water-line when in fighting trim. Under these conditions it 
will be found on comparing the Warlock with the Wizard that in 
the construction of the Warlock there would be a saving in weight, 
chiefly due to the diminished extent of side armour, of about 
1100 tons.* From this it would follow that, assuming the Wizard’s 
load draught of water to be 26ft., the Warlock’s would only be 
about 23ft. Moreover it will be observed, and it is a matter of 
i rtance, that the ship would be greatly lightened at the —, 
and thus a formidable difficulty in the construction of ironcls 
ships would be removed. The ship’s draught of water and dis- 
placement being diminished with the same steam power, greater 
swiftness would be attained, and the Warlock would go nearly 
half a knot an hour faster than the Wizard. Further, it will be 
evident that, as compared with the limited s enclosed within 
the breastwork in the Wizard, the area ew within the 
central fort of the Warlock would afford greater facilities for 
working the turrets and guns, and during peace the Warlock 
* The principal saving would be ia the diminished surface of armoured 
side, but there would also be the weight saved by the difference in 
strength of deck required in the space covered by the fort in the 
Warlock, which is not covered by the breastwork in the Wizard, 
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would have much larger and better lighted and venti- 
lated quarters for the ship’s company. The area of the 
fort deck in the Warlock being greater than the breast- 
work deck in the Wizard in the proportion of about eight to 
six, the former would afford a far more roomy promenade, where 
officers and men could take air and exercise clear of the wash of 
the sea. Again, the Wizard is supposed to have a freeboard of 
4ft. to 5ft., whilst the Warlock would have a sailing freeboard of 
10ft., and thus she would be a superior sea boat. She could cross 
the Atlantic even in a storm, and, if blockading an enemy’s port, 
she could keep the open sea in any weather. Nor would the War- 
lock’s high freeboard produce unsteadiness of gun platform in 
action, for, when fighting, the freeboard fore and aft the central 
fort would be reduced to 7ft, and alongside the fort to 9ft., as 
against the Wizard 9ft. to 10ft. forward, and 4ft. to 5ft. aft ; and 
with light ends and weights centralised, the Warlock should 
neither roll nor pitch as ordinary ironclad ships do. The height 
of port sills of turret guns in the Wizard is supposed to be 13ft. 
to 14ft. In the Warlock the height would be above load water- 
line 15ft., and, fighting at close quarters, above the water-line, 
12ft. The power of floatation of the Warlock, from water-line up 
to the fort deck, protected by armour, would be about the same as 
the floatation of the Wizard, but the floatation which would be 
available to save the vessel if her hull was damaged below water 
by a torpedoe, or if the ship struck upon a rock—that is, the 
floatation of the space enclosed, armoured and unarmoured 
—would be about a third more in the Warlock. As com- 
pared with the breastwork of the Wizard the central fort 
of the Warlock would afford other advantages besides those enu- 
merated. For example, in a ship with low freeboard—that is, of 
the Monitor type—when heeling over a part of the deck would be- 
come submerged, and the sides of the breastwork being some dis- 
tance in board from the sides of the vessel, the breastwork would 
not operate to the same extent in maintaining the stability of the 
ship as the fort sides in the Warlock would do, these being a con- 
tinuation upward of the sides of the vessel. Further, it will be ob- 
served that if the Wizard’s deck was penetrated there is nothing 
to prevent shot traversing the ship, whereas in the Warlock the 
armoured ends of the fort would be carried down 6ft. below the 
water-line, and there join the armoured deck fore and aft of the 
fort; and thus the passage of projectiles would be effectually 
barred; and, although perhaps not very important, it will also 
be noticed that parts of the Wizard above the deck at each side of 
the breastwork could be raked, which could not be the case with a 
central fort. Once more, the space enclosed by the central fort 
would be so large that boats could be stowed within its shot-proof 
walls, whereas inordinary ships the boatsare exposed to be destroyed 
inaction, It is also important to notice that inside the fort there 
would be room for broadside guns which could not be carried withina 
breastwork like the Wizard’s, and the ports for these guns would 
at times be valuable for ventilation. An arrangement is shown by 
which one central turret would act as covering turret, ventilating 
shaft, and protection for the funnels; and thus, with as large an 
area for ventilation, means would be obtained of passing boats, 
anchors, &c., into and out of the protected part of the sbip. 
The funnel is supposed to be divided vertically, so that practically 
there would be several funnels, and all shot-proof for a foot above 
the top of the gun turrets. The covering turret would allow of an 
all-round view, whilst it would not interfere with the fire of the 
guns. Should it not be considered necessary to protect the funnels 
above the fort deck, then the central turret would be omitted. 
Finally, the saving of eleven hundred tons of armour-plated sides, 
after deducting the cost of the additional light work at the ends, 
would be a saving, by the adoption of the author's plan, of about 
one-fourth of the total cost of hull. On the other hand, if the 
same amount of money was expended on both ships, the Warlock’s 
fort might be plated much thicker than the Wizard. 

(To be continued. 


LECTURE ON STREAM LINES AND WAVES IN 
CONNECTION WITH NAVAL ARCHITECTURE.* 
By W. J. Macquorn RANKINE, C.E., LL.D., F.R.SS. L. and E. 
THE lecturer stated that his object was to give a brief summary of 
the results of some applications of the mathematical theory uf hydro- 
dynamics to questions regarding the designing of the forms of ships, 
and the mutual actions between a ship and the water in which she 
floats. The art of designing the figures of ships had been gradually 
developed by processes resembling those called *‘natural selection ” 
and the ‘‘ struggle for existence,” in the course of thousands of 
years, and had arrived in skilful hands at a perfection which left 
little more to be desired, when the object was to design a ship 
that should answer purposes and fulfil conditions which had pre- 
viously been accomplished and fulfilled in the course of practical 
experience. But cases now frequently arose in which new condi- 
tions were to be fulfilled, and purposes were to be accomplished 
beyond the limits of the performance of previous vessels; and in 
such cases the process of gradual development by practical trials 
made without the help of science was too slow and too costly, and 
it became necessary to acquire and to apply scientific knowledge of 
the laws which regulate the action of the vessel on the water and of 
the water on the vessel. Amongst the questions thus arising were 
the following :—What ought to be the for of the immersed sur- 
face or skin of a ship in order that the particles of water may glide 
smoothly over it? And the form of such a surface being given, 
how will it affect the motions of particles in its neighbourhood, 
and what mutual forces will be exerted between the particles of 
water and that surface? Practical experience, unaided by science, 
answers the first question by saying that the surface ought to 
belong toa class called *‘ fair surfaces’—that is, surfaces free from 
sudden changes of direction and of curvature—of which various 
forms have in the course of ages been ascertained by trial, and are 
known to skilful shipbuilders. That answer is satisfactory, so far 
as it goes ; but in order to solve problems involving the mutual 
actions of the ship and the water something more is wanted, and it 
becomes necessary to be able to construct fair surfaces by geome- 
trical rules based on the laws of the motion of fluids, and to ex- 
press their forms by algebraic equations. There were many 
very early attempts to do this ; but not being based on the laws of 
hydrodynamics they resulted merely in the finding of empirical 
rules for reproducing when required forms that had previously 
been found to answer in practice, and did not lead to any know- 
ledge of the motions of the particles of water or of the forces 
exerted by and upon them ; and lag | had little or no advantage 
over the old process of modelling by the eye and hand, and of 
‘* fairing ” the lines with the help of an elastic rod called a ‘‘ bat- 
ten.” As regards this process, indeed, the mathematical methods 
about to be referred to are to be regarded, not as a substitute for 
it in designing the form of a ship, but as a means of arriving at a 
knowledge of the mutual actions between her and the water, which 
the old process is incapable of affording. The earliest method of 
constructing the figures of ships by mathematical rules based on 
hydrodynamical principles was that proposed by Mr. Scott Rus- 
sell about twenty-five years ugo, and since extensively practised. It 
isted in adopting for the Jongitudinal lines of a ship curves imi- 
tated from the outlines of waves in water. The motions which surfaces 
formed upon this model impressed on the water were known to a 
certain degree of approximation. Those ‘‘ wave-lines,” however, 
although they were fair curves in the sense already mentioned, 
were by no means the only fair curves, but were only one class 
out of innumerable classes of curves having the property of gliding 
smoothly through the water; and it was well-known in practice 
that vessels had proved successful whose lines differed very widely 
from wave-lines. It was therefore desirable that methods should 
be devised of constructing by mathematical rules, on the 
laws of the motion of fluids, a great variety of curves possessing 
the requisite property of fairness, and not limited to the wave- 
line shape. Such had been the object of a series of researches 
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that had been communicated to the Royal Society at different 
dates since 1862. They related to the construction of what it has 
been proposed to call stream-lines. A stream-line is the track or 
path traced by a particle of water moving in a smoothly and 
steadily flowing current. If, when a ship is gliding ahead throvgh 
the water with a certain speed, we imagine the ship to be stativn- 
ary, and the water to be flowing astern past the ship in a smooth 
and steady current with an equal average speed, the motions of 
the ship and of the particles of water relatively to each other are 
not altered by that suppositicy : and it becomes evident that if 
the form of surface of the su... of the ship has the property of 
fairness, all the tracks of the particles of water as they glide over 
that surface are stream-lines, and the surface itself is one con- 
taining an indefinite number of stream-lines; or, as it has been 
called, a stream-line surface, It is also to be observed that when 
we have deduced from the laws of the motion of fluids the rela- 
tions which exist between the forms of the stream-lines in different 
parts of the current, and between those forms and the velocities 
of the particles as they glide along different parts of those lines, 
we know the relation between the form and speed of a ship whose 
surface coincides with a certain set of those stream-lines, and the 
motions of the particles of water in various positions in the neigh- 
bourhood of that ship, The lecturer then proceeded to explain, 
and to illustrate by diagrams, the methods of constructing stream- 
lines. These methods were based upon the application to stream- 
lines in a current of fluid of a mathematical process which had 
previously been applied by Mr. Clerk Maxwell to lines of electric 
and magnetic force. A current of fluid is represented on paper by 
drawing a set of stream lines, so distributed, that between each 
pair of them there lies an elementary stream of a given constant 
volume of flow. Thus, while the direction of flow is indicated in 
many given parts of the current by the direction of the stream- 
lines, the velocity of flow is indicated by their comparative close- 
ness and wideness apart, being evidently greatest where those 
lines lie closest together, and least where they are most widely 
spread. If, upon the same sheet of paper, we draw two different 
sets of stream-lines these will represent the currents produced in 
one and the same mass of fluid by two different sets of forces. The 
two sets of lines represent a network ; and if, through the angles 
of the meshes of that network we draw a third set of stream-lines, 
it can be proved from the principle of the composition of motions 
that this third set of lines will represent the current produced in 
the same mass of fluid by the combinations of the forces which, acting 
separately, would produce the currents represented by the first two 
sets of stream-lines respectively. The third set may be called the 
resultant stream-lines, the first two the component stream-lines. 
Suppose, now, that a third set of component stream-lines are 
drawn representing the current produced by a third set of forces, 
this will form a network with the previously drawn resultant 
stream-lines; and a set of lines drawn through the angles of the 
meshes of this new network will represent the resultant current 
produced by the combination of the three sets of forces; and so 
on to combinations of any degree of rp say | that may be re- 
quired. In order to draw a system of stream-lines suited for the 
longitudinal lines ot a ship, three setsat leastof component stream 
lines must becombined. One of these is a set of parallel straight 
lines, representing an uniform current running astern with a speed 
equal to the actual speed of the vessel. A second set consists of 
straight lines radiating from a point called a focus, in the fore 
part of the vessel, and they represent the diverging motion that is 
produced by the ship displacing the water near her bows, The 
third set of component stream-lines consists of straight lines con- 
verging towards a second focus in the after part of the vessel ; and 
they represent the motion of the water closing in astern of the ship. 
The resultant stream-lines thus produced present a great 
variety of forms—all resembling those of actual ships, having all 
ossible proportions of length to breadth, and all degrees of 
sell and fineness at the ends, ranging from the absolute 
bluffness of a sort of oval to a bow and stern of any degree 
of sharpness that may be required. It has been proposed to call 
stream-lines of this sort odyenvus neoids, that is, ship-like lines 
generated from an oval, because any given set of them can be 
generated by the flow of a current of water past an oval solid of 
suitable dimensions. The properties of these curves were investi- 
gated in 1862. They have, however, this defect, that the abso- 
lutely bluff ovals are the only curves of the kind that are of finite 
extent; all the finer curves extend indefinitely in both directions 
ahead and astern ; and in order to imitate the longitudinal lines of 
a finer ended vessel a part only of some indefinitely extended 
curve must be taken. In 1870 an improvement in the construc- 
tion of such curves was made by which that defect was overcome; 
it consisted in the introduction of one or more additional pairs of 
foci, involving the combination of at least five sets of component 
stream-lines. By this device it is possible to imitate the longitu- 
dinal lines of actual vessels by means of complete closed curves 
without using portions of indefinitely extended curves ; and thus 
the knowledge of the motion of the particles of water, as shown 
by the stream-lines that lie outside the closed lines representing 
the form of the vessel, becomes more definite and accurate. The 
lecturer mentioned that the idea of employing four foci and 
upwards had been suggested to him by the experiments of Mr. 
Froude on the resistance of boats modelled so as to resemble the 
form of a swimming bird, for which purpose stream-lines with 
four foci are specially adapted. It has been proposed to call such 
lines cycnogenous neoids, that is, ship-like curves of shapes like 
that of a swan. In such curves, when adapted to fine-ended ships, 
the outer foci, that is, the foremost and the aftermost, are situated 
inor near the stem and sternpost of the vessel, which are represented 
in plan by small Ronataetiie curves, as if they were rounded off at 
the corners, instead of being square, as in ordinary practice. The 
inner fociare situated respectively in the fore and after body. When 
the foci of the longitudinal lines of a vessel have been determined, 
the proportion borue by the aggregate energy of the motion im- 
pressed on the particles of the water to that of the motion of the 
vessel herself, ean be approximately determined ; and it is found 
to range in different cases from one-half to the whole of the 
energy of the ship. A convenient empirical rule for the approxi- 
mate displacement of a ship with a true stream-line surface has 
been incidentally obtained as the course of these investigations ; 
it is as follows:—Find the positions of the two cross sections 
where areas are each equal to one-third of the midship section ; 
multiply five-sixths of the longitudinal distance between these 
cross sections by the midship section ; the product will not differ 
by more than about 2 per cent. of its amount from the actual dis- 
acement if the ship ‘is bounded by a true stream-line surface. 
This has been found by trial to hold for various forms and pro- 
portions ranging from a sphere to a very sharp wave-line. The 
lecturer next proceeded to explain the bearing of some of the 
mechanical properties of waves upon the designing of vessels, 
especially when these properties are taken in combination with 
those of stream-lines. It had long been known that ships in 
moving through the water were accompanied by trains of waves, 
whose dimensions and position depended on the speed of the vessel; 
but the first discovery of precise and definite laws respecting such 
waves was due to Mr. Scott Russell, who published it about 
twenty-five years ago. The lecturer now described, in a general 
way, the motions of the particles of water in a series of waves, 
and. illustrated them by means of a machine contrived for that 
He showed how, while the shape of the wave advances, 
each individual] icle of water describes an orbit of limited ex- 
tent in a vertical plane. The periodic time of a wave, its length, 
the depth to which a disturbance bearing a given ratio to the dis- 
turbance at the surface of the water extends, and the speed of 
advance of the wave, are all related to each other by laws which 
the lecturer explained. He then stated that Mr. Scott Russell 
had shown that when the vessel moved no faster than the natural 
speed of advance of the waves that she raised, these waves were 
moderate height, and added little or n to her resistance ; 
but when that limit of speed was exceeded the waves, and the 
caused by increased rapidly in magnitude with 


purpose. 





increase of speed. His own (Professor Rankine’s) opinion regard- 
ing these phenomena was that when the a of the vessel was 
less than or equal to the natural speed of the waves raised by 
her, the resistance of the vessel consisted wholly, or almost wholly, 
of that arising from the friction of the water gliding over her skin; 
and he considered that this opinion was confirmed by the results 
of practical experience of the rformance of vessels. 
The wave motion, being impressed once for all on the 
water during the starting of the vessel, was propagated 
onward like the swell of the ocean, from one mass of water 
to another, requiring little or no expenditure of motive power to 
keep it up. But, when the ship was driven at a speed exceeding 
the natural speed of the waves that she raised, those waves, in 
order to accompany the ship, were compelled to spread obliquely 
outwards instead of travelling directly ahead; and it became 
necessary for the vessel, at the expense of her motive power, to 
keep continually originating wave motion afresh in previously 
undisturbed masses of water ; and hence the waste of power found 
by experience to occur when a ship was driven at a speed beyond 
the limit suited to her length. This divergence, or spreading 
sideways of the train of waves, had a modifying effect on the 
stream-lines representing the motions of the particles of water. 
It caused them, in the first place, to assume aserpentine form, and 
then, instead of closing in behind the ship to the same distances 
from her course at which they had been situated when ahead of 
her, they remained permanently spread outwards. In other 
words, the particles of water did not return to their original dis- 
tance from the longitudinal midship plane of the vessel, but were 
shifted laterally and left there, much as the sods of earth are per- 
manently shifted sideways by the plough. The place of the water 
which thus fails to close in completely astern of the vessel is sup- 
plied by water which rises up from below and forms a mass of 
eddies rolling in the wake of the ship. This was illustrated by a 
diagram. Lastly, the lecturer explained the principles accordin 
to which the steadiness of a ship at sea is affected by waves; an 
the difference between the properties of steadiness and stiffness. 
The mathematical theory of the steadiness of ships had been known 
and applied with useful results for nearly a century; but in the 
course of the last few years it had received some important addi- 
tiuns, due especially to the researches of Mr. Froude on the manner 
in which the motions of the waves affect the rolling of the vessel. 
A stiff ship is one that tends strongly to keep and recover her posi- 
tion of uprightness to the surface of the water. A steady ship is 
one that tends to keep a position of absolute uprightness. In 
smooth water these properties are the same ; a stiff ship is also a 
steady ship insmooth water. Amongst waves, onthe other hand, the 
properties of stiffness and steadiness are often opposed to 
each other. A stiff ship tends as she rolls to follow the 
motions of the waves as they roll; she is a dry ship; but 
she may be what is called uneasy through excessive rolling along 
with the waves. The property of stiffness is possessed in the 
highest degree by a raft, and by a a. which like a raft, is very 
broad and shallow, and whose natural period of rolling in smooth 
water is very short compared with the periodic time of the waves. 
In order that a ship may be steady amongst waves, her natural 
period of rolling should be considerably longer than that of the 
waves, and in order that this property may be obtained without 
making the vessel crank the masses on board of her should be 
spread out sideways as far as practicable from the centre of 
gravity; this is called ‘‘ winging out the weights.” A vessel 
whose natural ~~ of rolling in smooth water is only a little 
shorter or a little longer than that of the waves has neither the 
advantages of stiffness nor those of steadiness, for she rolls to an 
angle greater than that of the slope of the waves; and her con- 
dition is especially unsafe if her natural period of rolling is a little 
greater than that of the waves; for then she tends to heel over 
towards the nearest wave crest, to the danger of its breaking in- 
ard, This is called rolling ‘‘ against the waves.” The most 
dangerous condition is that of a vessel whose period of rolling in 
smooth water is equal to that of the waves that she encounters ; 
for then every successive wave makes her roll through a greater 
and greater angle, and under these circumstances no ship can be 
safe, how great soever her stability. All these principles have 
been known for some years, through Mr. Froude’s researches. The 
lecturer exhibited a machine which he had contrived for illustra- 
ting them, in which the dynamical conditions of vessels of dif- 
ferent degrees of stiffness and steadiness were approximately 
imitated by means of a peculiarly constructed pendulum, hanging 
from a pin whose motions imitated those of a particle of water 
disturbed by waves. He concluded by thanking the members of 
the Association for the attention with which they had heard him. 





REPORT ON THE STABILITY, PROPULSION, AND 
SEA-GOING QUALITIES OF SHIPS. 
(Concluded from page 210). 

Take a steady increase of wind. If the wind increases, and 
the sail is sufficient to take the ship over, as a common and 
inevitable thing to be taken over, to leeward to an angle of 20 deg., 
this ship, at 20 deg., has exhausted all her stability, has evoked 
all the restorative forces she possesses, and there is nothing for 
the ship to do but to capsize. Take the caseofagust. Supposing 
a gust heel the Monarch over 30 deg., the ship goes beyond 
the position, heels beyond it, and is restored. In the case of the 
Captain, and in such circumstances as the Captain was, it is ob- 
vious that in a gale or squall which would heel the Movarch over 
30 deg., the Captain has only a very small curvilinear area to with- 
stand the canal and can do nothing but capsize. In rolling the 
one ship has a great store of stability on which she can draw, so 
as to restore her to a position of security. The othership, having 
no such store of stability, can do nothing but capsize. It may be 
said that the vessels are of different size ; but what I do maintain 
is, that whenever all the facts relating to the Captain come to be 
known they will be facts of the nature which I have pointed out, 
and that is the one sufficient explanation for that vessel or any 
vessel of the kind capsizing. If by any fatal influence the Govern- 
ment of this country yield to popular pressure, and impute the 
loss of the Captain to minor circumstances, the result will be 
further fatal losses, which I do not allow my mind to enter upon. 
This capsizing does not arise from the position of the centre of 
gravity. Many people are persuading themselves thatif the centre 
of gravity were a little lower the ship could not have capsized— 
that isto say, if the centre of gravity had been low, notwithstand- 
ing the turrets with their guns, weighing 300 tons each. I main- 
tain, and it should be known, and felt, and acted upon, that if two 
ships were Yo oggoe alike, and their centres of gravity in the same 
position, if the one have high sides and the other not, the one 
without them would be lost and the other not. If you had taken 
the Captain and heaped more armour on her, yet if you had built 
up the sides higher she would have been saved. I have now 
ceased to be responsible for the vessels in her Majesty’s yet Ag 
any degree, but I have not ceased to feel the responsibility which 
I owe to the country. Mr. Childers wasa great believer in vessels 
of this kind, and I was more than once in a very severe and al- 
most conclusive collision with Mr. Childers because of his anxiety 
to build vessels of the Captain class. I wish that the true lesson 
from the loss will be learnt, but I am afraid that the true lesson 
will not yet be learnt. Since the loss of the ~— one of her 
Majesty’s Ministers, the Chancellor of the Exchequer, has 
spoken at Elgin, and I wish to point out the fatal character of the 
inferences which he draws from that loss. Mr. Lowe looks to 
some improvement hereafter taking place in science which will 
confer great and important benefits,upon the country. He spoke 
of Huskisson’s death on the introduction of railways. Railways 
had been introduced, but scientific laws had not been sacrificed, 


nor will they be for anythi —. shall _ gas yee in 
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This is a case of one ship out of adozen going down in a not very 
extreme gale of wind ; and the lesson is not how to seek to con- 
test the powers of the ocean, but that it is necessary to be scien- 
tifte and sound in our views. And to show that it is not drawing 
too large an inference from the Chancellor of the Exchequer’s 
speech, when he states, as a_matter of consolation and satisfac- 
tion, that a Captain without the faults of that unhappy vessel can 
be reconstructed. I maintain that it is simply impossible to con- 
struct another Captain without the faults of the Captain. The 
Captain was faulty because she was the Captain, and had no free- 
board in conjunction with a great spread of canvas, which I and 
others have vainly pete against for the past ten years. The 
one lesson is, that if we value the lives of our people, or the pro- 
perty of the country, or our national security, to learn the lesson 
from the loss of the Captain, that it does not matter whether 

ou are a minister, an admiral, or a captain, you must not 
indulge in idle dreams and delusion on scientific questions ; but 
must bring your proud head down to the altar of science, and that 
you must do your homage there. 

Admiral Sir Eaward Belcher : It has been twice my unfortu- 
nate lot to be placed in the position of the Captain ; but in the 
first case, from the ship righting herself, and from having the 
ground under me in the other, I succeeded in saving the ship. Mr. 
Reed has alluded to Mr. Henwood’s plan for the reconstruction of 
the navy. I entirely coincide with Mir. Reed. I hold that when 
a vessel so constructed, with her decks reaching fore and aft, gets 
to a certain heel, with her canvas, the under side of the deck will 
act as another reef, and she will cant over and be lost. And, as 
far as the wind could affect the Captain, I have seen a ship-of-war, 
a 74-gun ship, in a gale in Portsmouth Harbour, with her ports 
12ft. out of water, heel over so as to bring them 9 deg. under 
water. Mr. Reed has not given-us, as I rather invited him to do, 
the dimensions of the turrets of the Captain. They were 20ft. 
wide. When those turrets are over in one direction we have a 
right to assume that all the weight is in that direction. It has 
been my lot to see no less than three ships lost when attempted to 
be hove out, simply from having brought the mass down to such 
an angle that the turning point was established, the water 
flowedin, and over they went. We have beyond that weight the turret 
and the guns thrown overagainst therecovery of the vessel.* We all 
know that whenever a ship of war is at sea, and her guns break 
adrifc and get upon one side of her, you cannot get herupagain—that 
was the case in the loss of the Royal George. She had all her guns 
over on one side to careen her; the ports were caulked-in and 
secured ; and the sails were on her, but she heeled over a little 
more, went down, and all hands were lost. In the attempts to 
careen that vessel she was inclined beyond the degree to which she 
should roll, and it was utterly impossible that she could recover 
herself. ‘he Samarang, in a calm, smooth river, 150 miles from 
the sea, grounded on a shoal; she was all right and quiet, and 
there was no chance of losing her, as I thought; shelaiddowntoan 
angle of 45 deg. ; the masts were cut down to enable her to get 
up; but, contrary to all the rules of science, she would not get 
up. The water came in through the ports, and to the combings of 
the main hatchway. Over the shelf pieces on the main deck there 
were certain ornamental holes, fore and aft; and when the water 
got up to that height it drove through her and she was floored. 
Eleven days she was under water. We got her up again, and in 
sixteen days she was on service again. On the passage home, 
through the Bay of Biscay, not far from the spot where the 
Captain met her fate, we were scudding through a gale. I had 
tried to capsize that ship over and over again, but could not, and 
the officer of the watch, not being very steady, began to steer the 
the ship very wildly indeed, first ‘* hard a port,” and then “hard 
a starboard.” I got out of bed, and found that every port, fore 
and aft, was stove, and that our freeboard was reduced to the 
height of the ports on the main deck; the ship under water on 
her beam ends. Fortunately we split our maintopsail overhead. 
But the ship did not right as she should. The master wanted 
me to cut away the masts, but I said I should want them 
at four o'clock, That ship was reduced exactly to the 
position of the Captain. Our freeboard was gone, our 
ports were open, our deck flooded up to the combings of the 

atchway, and but for the carpenter having battened down we 
should most certainly have gone down. There is one point I 
wish to conclude with. There is a Liverpool paper here before 
me, and in that Liverpool paper there is an extract from a letter 
which, I am sure, every captain in the British navy will indig- 
nantly repudiate. Captain Bedford Pim has assumed to be a 
naval authority on this occasion, and has cast a slur on the cap- 
tain and officers of the Captain which every British seaman will 
repel with indignation. Captain Burgoyne was an able and 
honourable officer, with the approval of the Government, and a 
tried and intelligent man. i ask you to reject in toto the 
idea that the Captain was lost by any lubberly conduct of her 
eaptain, officers, or crew; and I have no doubt that the sentence 
of the court martial will honourably acquit everyone on board, 
and cover Captain Pim with shame. 

Captain Jansen, of the Dutch Navy: I have listened with the 
greatest attention to what has fallen from the lips of the very 
eminent engineer, Mr. Reed. As a practical sailor I have been 
astonished rather to hear that science is still so far behind the 
experience that we sailors have ; and I guess that the anomaly 
that exists between sailors and land lubbers makes the one say, 
**You don’t know anything about my profession,” and the other 
say, ‘You don’t know anything of science.” If they could go 
hand in hand, I should expect that we should make both greater 
and larger strides in advance, both in science and in practical 
mutters. I claim a little moment of your attention because I 
belong toa nation that has been accustomed to navigate the ocean 
for 200 years in low freeboard ships; and having the highest re- 
spect and opinion of the English sailors, I think that they, as 
well as we, could navigate ships as well with lowas with high free- 
boards. It is only that science is notup to business that I have heard 
such ideas propounded asI have heard from Mr. Reed to-day. Ihave 
had the honour to command a turret ship with a low freeboard. 
I went out in her for my own gratification, when a more serious 
storm was blowing than that which the unfortunate Captain ex- 
a and I was fortunate enough to bring my ship safe home. 

think that was perhaps because my nationality accustomed me 
to low freeboards, English nationality is accustomed to high 
freeboards, That is only a question of custom, of habits. A low 
freeboard has great advantages, and so has, in other respects, a 
high seaboard. Here is a low seaboard ship, with a sensitive 
stability. The high freeboard ship has a more sound stability. 
The question arises if the duties to be performed for the service 
of your country require a more sound stability, or can be done 
with a sensitive stability—if you can do with a high freeboard as 
much damage to the enemy of your country, then I would say, 
take the high freeboard, because it has its advantages; but 

you cannot do the enemy of your country so much 
damage with the high as with low freéboard, then I would 
say, I would run the risk of the low seaboard, with its sensitive 
stability. And évery British sailor would do the same, and say, 
give me the sensitive stability, with the power to do the greatest 
damage to the enemy of my country. Such being the case, it is 
not a sensitive question to be decided. The drawing that Mr. 
Reed has made upon the black board is like what I saw forty 
years ago when a boy at school; the master told me it was the 
theory to take to sea, and when I came back to bring the proper 
data. If the navy adheres too strongly to the rules of science 
we shall all become doctrinaires, not practical sailors, 

Mr. Fellows: AsI am connected with the Statistical Depart- 
ment of the Admiralty, although I have no practical acquaintance 
with ships, I do take some little interest in the general principles 
of shipbuilding, and I endeavour to take such a view of it as can 
be taken by a person perfectly unprejudiced. I have been vei 
much pleased indeed with the remarks made by Mr. Hood, and 
agree with him that there is a t deal in the diagram he has 
drawn; but it only shows one side of the question. I quite re- 


cognise the great ability of Mr. Reed, and that a high freeboard 
could have the effect he says, but I wish to throw out this general 
principle, that ironciad ships must of necessity be more liable to 
capsize than wooden ships. (Mr. Reed: No.) If you take an 
ironclad ship, and clothe it to the bottom as at the sides, I agree 
with you; but clothe a wooden ship with iron 13ft. below and 
14ft. above the water, you make her topheavy, and she will cap- 
size. If we had increased the Captain’s rise above water, we 
should have made her still more topheavy. But one evil of the 
Captain was, that it was rather too small a ship for the thickness 
of the plates and the weight of its guns. My impression is, that in 
wishing to get a vote of Parliament for the Captain they cut 
down the ship too much. If it had been a larger ship, with more 
weight of engines and boilers in the hull, she would have been less 
likely to capsize. There is one thing we ought to do in our 
shipbuilding ; it would tend to keep ships more stable, 
and prevent rolling, if our ironclads were to have an_ outside 
keel. Mr. Ditchburne, the shipbuilder, told me that the Great 
Britain, when she had no outside keel, rolled tremendously, and 
that he in a very ingenious manner fixed an outside keel. (Sir E. 
Belcher : she had two bilge keels.) Bilge keels like that do not 
prevent a ship moving to and fro. It is by the increase of the 
armour, beginning with the Warrior and ending with the Captain, 
that we have rendered our ships much more likely to capsize than 
before. It is a necessity of warfare that we should have iron- 
clad ships, and if of moderate size they are much more liable to 
this particular accident than wooden ships. 

Professor Rankine: There are two things in this question as 
in every similar question—the general principles and the facts of 
the case. The general principles of construction are perfectly 
well known. Every naval architect knows how to calculate 
what force is required te make a ship heel to a certain 
angle, what you will have when a certain power is applied, 
and how far the freeboard is sufficient. A great num- 
ber of circumstances have to be taken into account- the 
breadth of the ship, the series of breadths, and the nature of such 
circumstances. But the naval architects know how to calculate 
the principles of all those circumstances which bear upon stability. 
It would be of no use, therefore, to occupy the time of the section 
in giving explanations of such principles. As regards the facts of 
the particular case, I don’t — them. They are only im- 
perfectly known as yet. We must await the proper inquiry into 
the facts of the case ; and, therefore, I think, perhaps, it is best 
that I should say nothing further about it. 

A Member: Would the Captain have been a safe ship under 
steam if she had not been intended for sailing ? 

Mr. Reed: If the Captain had floated at her proper load-line 
she would never have been a safe ship. I expected that she would 
have lasted a longer time, and I was surprised at her early loss. 
Buta ship with a deck only 6ft. or 8ft. out of the water, with 
such enormous hatchways as the Captain had, and only protected 
from the sea by thin iron casings, which might be shot through in 
action, could not be a safe vessel. At the same time the Captain 
was fully rigged, compared with other ironclads ; but taking the 
weight of the Monarch above the Captain’s weight, and adding to 
that the weight of the masts and spars, there is such a large mass 
of weight as compared with the Captain that I cannot consider 
the weight of the masts and spars forms any material point in the 
case. Captain Jansen is an experienced and able officer of the 
Dutch navy, and has so habituated himself as a fearless sailor to 
calmly accept those dangerous conditions which all nations having 
to perform dangerous service must accept, that he attaches com- 
paratively little importance to them. The vessels belonging to 
Holland have to be of a very light draught of water, ani in the 


water, and with the same height above the water. I hope it will 
not be considered a slight upon the gallantry of our seamen to 
contend that the ships they are sent to sea in should be properly 
designed and built. The dangers of the deep are sufficiently 
great and unavoidable; and we have to strive all we can do to pro- 
vide against them with success. We ought not to ask our seamen 
to go into extreme and unnecessary danger; and if we ask them 
to do so with their eyes open they will not go. I give them 
credit for that amount of common sense. One of the most painful 
features in connection with the loss of the Captain is, that I am 
grieved to hear men who ought to know better talking about the 
great confidence which the seamen had in the ship. They pos- 
sessed no knowledge ef the question by which they could judge 
of the safety of the ship. It is amusing to me that men in 
responsible positions attach importance to the fact that the sailors 
had confidence in the ship, as if that meant anything at all. It is 
a very difficult thing to get seamen to refuse to go into a ship. 
And when those seamen dare the First Lord of the Admiraky to 
take his own son out of the Monarch and put him into the Captain, 
as a mark of his confidence in that ship, how can anyone turn 
round upon the seamen and say that they are responsible for the 
loss of the ship? Mr. Fellows has spoken of the liability of an 
ironclad ship to capsize. I must protest against the idea that 


to capsize. Itis easy to make a very unsafe ship in wood. It is 
possible to give an ironclad any measure of stability at any force 
of the wind, Sir E. Belcher has told us of some ships which can and 
others which cannot be capsized. It is well known that you can build 
a heavy ship of wood—and such sbips have to be built. You can 
also take an ironclad and give it any stability you please. There 
is thisfurther point, as explained last eveningin Professor Rankine’s 
address, that *‘ the steadiness of a ship is one thing, the stability of 
a shipfis another.” In proportion as stability is given to a ship— 
in other words, the facility of returning to the upright— the 
ship also gets a quality which makes her unsteady; therefore, 
as we much desire steadiness for the sake of enabling the guns to 
be fought, we have got intothe habit of raising the centre of gravity 
as much as we can with safety; and it is perfectly true that 


cause it has been arranged deliberately, on account of the great 
advantages derived from it. It is most important that the lesson of 
this catastrophe should not be misread. 
the Government to resist outside and irresponsible pressure ; but 
it is not at all pleasant to find oneself spoken of in Parliament 


of men. But in these matters you dare not indulge in the virtue 
of yie!ding to outside pressure ; you must in official position have 
all the vice of obstinacy to make you resist all the outside pres- 
sure that is put upon you. 
other prices will have to be paid before this fatal infatuation is 


that the country will have worse casualties than the loss of the 
Captain, and to mourn more men like Captain Cowper Coles and 
Captaia Burgoyne ; and therefore men of science, whatever others 
may do, must be faithful to their scientific trust, and not be led 
from their responsibility until the Admiralty build us proper 
ships in which the men of our navy shall be sent to sea. 





Nature reports that the Smithsonian Institute of Washington 


experiments to ascertain the —— of the earth’s crust at a 
considerable depth below the surface. 

sian well at St. Louis is to be utilised, and as this is ¢ 
some interesting results may be looked for. 


Socrsty or ENGINEERS.—The first meeting of the society for 
the session, 1870-71 will be held in the society’s hall, Westmin- 
ster Palace Hotel, north entrance, on Monday the 3rd of October, 
when a r will be read on “‘ The Theory of Screw Propulsion,” 
by Mr. Michael Sefti. The other meetings for this ‘year will be 
held on November 7th and December 5th, and the annual meet- 
pe Redken meg The chair will be taken 
| -past seven o'clock. 





because a ship is iron-plated she must necessarily be more liable | 





whole Dutch navy there is no vessel of the Captain’s draught of | 


ironclads have a higher centre of gravity than other vessels, be- | 
It is hard enough for , 
and in the press as one of the must obstinate and impracticable | 


I say it, with great solemnity, that | 


eradicated from the mind of the Government and its officers ; | 


has appointed a committee of scientific men to make a series of | 


For this patgses an arte- | 
3ft. deep, 
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Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 

1316. Berxarp Bert, Richelieu-place, Bordeaux, France, “‘ An improved 
apparatus for the breeding of oysters.” —9th May, 1970. 

2227. Tuomas Symes Priveaux, Piccadilly, London, “ Improvements in 

apparatus fur regulating the supply of air to furnaces.” 

Tuomas Psnx, Westoury-street, Wandswortn-road, Clapham, 

“‘An improved method of regulating the opening and closing 

vater-closet aud cocks by hydraulic pressure.” 

2231. SoLomon Bennett, Richmond-road, Dalston, London, “ Improve- 
ments in the preparation of worts whereby an improved yield is 
obtained with a residue, suitable to be employed in the mauufacture of 
paper, also in the employment of such residue, whether obtained in 
tue preparation of woris or from other sources, in the manufacture of 

wmaper. 

g205. Cuartes Denton Apet, Southampton-buildings, Chancery-lane, 
London, “Improvements in the means and apparatus for working 
brakes for the rolling stock of railways and tramways, as also for work- 
ing feed-water pumps in connection therewith.”—A communication 
from George Westinghuuse, jun., Pennsylvania, U.S. 









2237. KoperT Epwarp Harker, Nelson Villa, Cliftonwood, Bristol, “ An 
improved instrument adapted for taking bearings, and for making 
rapid surveys with approximate accuracy.”—1llth August, 187. 


2239. Geornce Hexky Goopmay, Penrose-sireet, Newington, Surrey, 
“Improvements in machinery for crushing, grinding, and triturating 
stone, minerals, ores, and quartz; alsu tor washing and separating 
metals from ores, and for washing, separating, and amalgamating gold 
from quarts.’ ; 

2241. Joun Lawton, Birmingham, ‘Certain improvements in plastic 
knobs or mounts for bedsteads and other like purposes requiring a 
similar mode of attachment.” 

2243. Joun Matruew Hapexsnon, Holmes Mills, Rotherham, Yorkshire, 
** Improvements in treating metal wire te prevent loss of heat during 
rolling or reducing.” 

2245. James GALE aud Henry Orseton, Sunderland, Durham, “An im- 
proved imachine for reduciug isinglass or brewers’ finings.” 

2247. Marti~s Brows, Kendal, Westmoreland, ** Improvements in the 
manufacture of carpets and in the mahinery to be empluyed therein.” 
—12th August, 1870. 

2253. Ropext Ramsven, Kingsland-road, London, “An improvement in 
furnaces ” 

2255. Joun Mitroy, Edinburgh, Midlothian, N.B., 
constructing cylindrical or columnar piers or foundations 

2257. JAMES RopertTson, Glasgow, Lanarkshire, N.B., ** Improvements in 


“Improvements in 


’ 





5 
drawing and bending sheet metal, and in the machinery or apparatus 
therefor.” 

2259. Henrnt Corvette ve Bienpe, Upper Thames-street, London, 
‘Improvements in the preparation of lubricating oil.”—ist August, 
1870. 


2263. Rocer Cu~RNuey, Preston, Lancashire, “‘ Improved machinery for 
preventing floats in weaving.” 

2205. James Harriey, Leeds, Yorkshire, ‘‘ Improvements in apparatus 
for registering the number of players in the game called pool or other 
games.”—15t4 Auguat, 1870. 

2267. Evan Arntuur Leicu, Manchester, ‘‘ Certain improvements in the 
construction of cylinders and rollers used for carding cotton, wool, 
silk, or other fibrous substances, also in roller carding generally.” 

2260. Henry Brap.Ley, Greenwich, Kent, *‘An improved mode of treat- 
ing or preparing clay, lime, chalk, and other matters with carbolic acid 
to produce a disinfectaut and an insect or vermin repeller, and in appa- 
ratus for that purpuse.”—A communication from Charles Howard Jack- 
son, of Broadway, New York, U.S. 

2271. Wi.t1am Epwarp Newton, Chancery-lane, London, “Improved 


boat-detaching apparatus."—A communication from Charles Henry 
Nye, Stamford, Connecticut, U.S., and Sidney Sweet, Dansville, New 
York, U.S8.—!6th August, 1870. 


2273. EDWARD ARTHUR U'Brien, Jermyn-street, London, ‘‘ An improved 


2265. 


fastener or tie for metallic bands employed in securing bales or pack- 


ages of cotton vr other matters packed under pressure.”—A communi- 
cation from Edward Pugh Joues, Sunflower, Mississippi, U.S. 

2275. Atrrepo WittmMeR Pocock, Pimlico, London, * lmprovemeats in 
meters tor measuring water aud other liquids.” 

$277. CHanLes Menzies HoLLanp, Essex-street, Manchester, “ Improve- 
ments in rotary engines.”—lith August, 1570. 

2279. Ricuarp Deruam, Neckinger-road, Bermondsey, Surrey, *‘ An im- 


preved rotary machine for scraping and washing potatoes and other 
vegetables, and for cleaning dried fruits.” 

2283. Cuakces WiaG, Liverpool, “ lmprovements in the manufacture of 
sulphuric acid.” 

2287. Epwin Joun Grapaam, Shepherdess-walk, City-road, London, “ Im- 
provements in the machinery or apparatus for golfering and fulling or 
wrinkling textile favrics."—18th August, 1870. 

2289. Jonn Rawciirre, jun., Water Binsy, and ANDREW FLeMine, 
Preston, Lancashire, ** Improvements in mules for spinning.” 

2291. WittiaM Georce Wess, Wordsiey, Staffordshire, “An improved 
method of printing upon glass.” 

2295. James HowaARv and Kpwarp Tenney Bovsrievp, Bedford, “‘ Im- 
provements in machinery for cutting grass or corn.”—l9th August, 
1370. 

22¥7. Josern Jupee Hays, Hertingforbury, Hertfordshire, ‘‘ Improve- 
ments in purifying, deodorising, and utilising sewage and other refuse 
and deleterious matters, and for machinery therein employed.” 

2209. Josepa Wuireneap BroavBent, Oldbam, Lancashire, * Improve- 
ments in apparatus for cleansing steam bvilers.” 

23ul. ArTHUR Isaac MaxFrieLp, Birmingham, ** Certain improvements in 

ving machines.” 

2302. Fxeperic SypeN#amM CLARKE, Mincing-lane, London, “ The preser- 
vation of gloves from the injurics accruing to them from tropical heat, 
aud for the partial restorativa of their colour when faded by wear and 
exposure.” 





2307. Cuarn.ces Freperick Coittom, Wheal Zion, Cornwall, “ Improve- 
ments in means or apparatus for cleaning or dressing metallic ores.”— 
20th August, i870. 

2309. Wittiam Tuomson, Bridgebar, Barrhead, Renfrewshire, N.B., “* An 
improvement in window blinds.”—z2rd August, Ls7v. 


23i4. Isaac Neous Jakins, Usnaburgh-street, Regent's Park, London, 
‘* improved apparatus for assisting invalids or bedridden persons in or 
removing from beds.” 

2315. Seurre Farron, Ashton-under-Lyne, Lancashire, “Certain im- 
provements in diminishing valves for steam and other purposes.” 


Notices of Intention to Proceed with Patents, 

1380. Cuartes Ross Simey, Sunderland, “ Stuffing-boxes.”—l4th May, 
1s7v. 

1421. GeorGe Newson, Liverpool, “‘ Raising, lowering, and detaching 
ships’ boats.”—17th May, 1570. 

1430. James Srarcey, Coventry, “Sewing machines.”--18(h May, 1870. 

1472. Tuomas Hot Luoyp, Stockport, ** Valves for regulating the supply 
or discharge of steam, water, &c."—2lst May, 187u. 

1574. Wittiam Beamisn, Elgin-road, St. Peter's Park, Paddington, 
London, *‘ Telegraph wires.” 

579. Leon Miexot, Boulevart de Strasbourg, Paris, “ lce-making ma- 
chinery, &c.”—3uth May, 1870. 

1641. WALTER West, St. Paui’s-road, Camden Town, London, and Dayie. 
Kempe West, Lidlington-place, Uakley-square, Loudon, “ Pressing 
cotton, &e,"—Tth June, 1870. 

1757. Louis Heim, King’s-road, Islington, London, “ Boots and shoes.” 
Quth June, 1870. 

1823. Ropert Kevt, Bradford, ‘“ Treating and distilling petroleum.”—A 
communication from James Laws Heverin and James Lloyd Bewley.— 
27th June, 1870. 

1853. WILLIAM Spence, Quality-court, Chancery-lane, London, “ Copying 
presses.”—A communication from John Fenson. —29¢h June, 1870. 

1914. Witu1am Ropert Laks, Southampton-buildings, London, *‘ Fur- 
naces.”—A communication from William A. Sweet.—6th July, 1870. 

2078. EDWARD Cow es, Hounsiow, Middlesex, and Perer Baasn, Leith, 
* Candles.” —23rd July, 1870. 

2149. Tuomas Carr, Bristol, ** Wheat flour.”—2nd August, 1870. 

2252. CHaRLes AvousT ConsTanTIN KckuoLp, Green-street, Charing 
Cross, Westminster, ‘“‘ Tobacco pipes.” —13th August, 1870. 

2274. WituiAM Ropert Lakr, Southampton-buildings, London, “ Look- 
ing screw nuts on their bolts.”—A communication from William Hunter 
Van Cleve.—17th August, 1870. 

2308. CHARLES PIxNINGTON, St. James’-terrace, Caledonian-road, London, 
** Pavements.”—20th August, 1870. 

2938. ALFRED Vixcent Newron, Chancery-lane, London, “ Liquid 
meters.”—A communication from José Francisco de Navarro,— zith 
August, 1870. 

2360. Tuomas Resre.t, Birmingham, “ Breech-loading fire-arms.”—27th 
August, 1870. 

2388. Georce Hasevtine, Southampton-buildings, London, “Tethering 
horses and other 1s." —A ication from James W. Upson. 
—lat September, 1570. 

2397. Grornce Hase.rive, F ee, 
puddling furnaces.” A communication from Samuel 
September, 1870. 

1298. James Tester, Hurst Green, Sussex, “Cutting chaff, &c.”—6th 








+h rs lila: 


London, “ Rotary 
Danks. — 2nd 





| May, 1870. 
each evening at 1807. Freperick Rosert Avcustvs Grover, Brading, “Steering or 
manoeuvring vessels,” 
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1309. Josepa Nixon and Janez Wixtersottom, Sheffield, “ Piercing and 
drilling tangs and scales for table knives and forks, &c.”—7th May, 


1870. 
1316. Bernarp Bert, Richelieu-place, Bordeaux, France, ‘“‘ Breeding 
sters.” 


o \ 

1319. a, Bradford, “Spinning, twisting, and roving 
worsted, &c. 

1323. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘Securing or 
locking screw bolts and nuts.”—A communication from Robinson 
Rutter.—9th May, 1870. 

1331. Wiii1am Hunt, Castleford, near Normanton, “ ap. &c.” 

1333. BensamMin J ee” Grove, Hackney, London, ‘‘ Photo- 

hic printing.”—10th May, 1870. 

1337. Gescaneex Brovocuton, Hanover Cottage, Regent’s Park, London, 
‘* Perforated fire-bars.” 

1329. ALEXANDRE AMEDEE Rossionot, Rue de Villiers, Paris, “‘ Writing 
music.” 

1342. Jutes Crovuzieres, M street, Bl b 
water-tight joint to pipes and tubes.” 

1344. Tnomas JONATHAN Guy, Goswell-road, London, 
travelling on foot.” 

1349. WitLiam Epoccumpe Renpie, Welbeck-street, Cavendish-square, 
London, ‘‘ Glazed structures for horticultural purposes.”—llth May, 


I London, ‘Ball 
from L. L. Lee.—12th May, 1870. 
Holborn, London, 





y, London, “ Gas and 
“ Facilitating 


th + hnildi 





870. 

1353. Lemvuet Witus Weeks, Sou 
floats.”—Partly a communication 

1364. Wretram DanteLt and HarpaKER Luwnp, 
“ Electro-magnetic engines.” 

1365. WituiaM Epwarp Gepce, Wellington-street, Strand, London, 
© Steam machines for agricultural work, &c.”—A communication from 
Jean Baptiste Honoré Petitpierre. 

1369. Janes Mitter and James MILLER, jun., Clifton-road, Peckham, 
“ Gussets.”—13th May, 1870. 

1389. James Bairp .HANDYSIDE -— Tuomas RicHaRDsON YARROW, 
Glasgow, “ Springs.”--14th May, 1870. 

1401, Joun Hamny JOmmeon, Lincoln’s-inn-fields, London, ‘ Bearings, 
alides, and packings for steam engines.”—A communication from Eliza 


xter Murfey. 

uae DILLWYN Seem, Live 1, “‘ Furnaces.”—16th May, 1870. 

1411. Jacos Hort Pueyver, Birmingham, ‘ Phosphorus.” 

1412. Henry Bickerton GREENWOOD, Welwyn, ‘“‘ Holding window 
sashes or shutters.”—A communication from Samuel Lewis mis. 

1418. FREDERICK JoHN CLEAVER, Red Lion-street, London,‘ Moulding and 
stamping soap, &c.”—17th May, 1870. ; : ; 

1425,:JoHn CASTRELAZ, Rue St. Croix dela Bretonnerie, Paris, ‘ Arti- 
ficial alkaloids..” 

1429, Wituiam Epwarp Newton, Chancery-lane, London, “ Automatic 
barrel-filling apparatus.” — A communication from Seth Clinton 
Catlin. 

1432. WALTER Bropie, Edinburgh, “ Vehicles used on railways, tram- 
ways, &c.”—18th May, 1870. 

1440. Jonn Dicete, Radcliffe, and Hucu Boots, Pilkington, ‘‘ Looms for 
weaving.” 

1454. joa Partripce Biake, Birmingham, ‘“ Rolling metallic rods or 
wire, &c.” 

1455. Josepn BreepeN, Birmingham, “ Lift and force pumps.”—19¢th 
May, 1870. 

1473. Wituiam Avery, Redditch, ‘‘ Receptacles for needles, pins, &c.”— 

lst May, 1870. 

wie. Gasman WituraMm Sremens, Great George-street, Westminster, 
“Generative gas furnaces.”—Partly a communication from Frederic 
Siemens. 

1519. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘“ Cutting 
wood screws and slot bolts."—A communication from Louis André de 
Costa, Joseph Michel Melany, and Edward Casper.—25th July, 1870. 

1585. Wittram Epwarp Newton, Chancery-lane, London, “Ink or 
mucilage stands.”.—A communication from Dr. Franklin Thomas 
Grimes.”-—-31st May, 1870. 

1644, Geonce Tomiinson Bovusrtetp, Loughborough-park, Brixton, 
“Slag, &c.”—A communication from Henry Baldwin, jun.—7th June, 

70. 

1668. Zenope THEoPHILe GRAMME and Earpiey Lovis CHARLES 
p’IverNo1s, Paris, ‘‘ Magneto-electric machines.”—9th June, 1570. 

1713. Henry Law, Essex-street, Strand, London, ‘Supplying water 
to water-closets, urinals, &c.”—15th June, 1870. 

1731. WitL1aM HapFIe.p, Manchester, ‘‘ Looms for weaving.”—17th June, 


—" “ Prod 





1775. Lupwic Hamet, M ing certain colours on cotton, 
linen, &c.”—22nd June, 1870. 

1913. Jesse Ascoven, Handsworth, “Venetian blinds and shutters.”— 
6th July, 1870. 

1932. io aoe Epwarps Emery, Bow, “‘ Envelopes, &c.”—7th July, 1870, 

1943. Wrtuiam Rosert Lake, Southampton-buildings, London, *‘ Fasten- 
ing dress belts, &c.”—A communication from Mare André Baudit.—8sth 

uly, 1870. 

ein yt TurNER, Leicester, ‘Thread for sewing embroidery, 
&e.”- 27th July, 1870. 

2146. Francis JAMES BaRnBy, Hull, ‘‘ Turn buckles, &c.” 

2147. ALFRED Vincent Newton, Chancery-lane, London, “Cutting, 
boring, grinding, and pulverising stone, &c.”—A communication from 
Benjamin Chew Tilghman. —1st August, 1870. 

2202. Jean Marie Avucuste Lacomme, Euston-street, Euston-square, 
London, “‘ Advertising, &c.”—8th August, 1870. 

2229. TooMaS Penn, Westbury-street, Wandsworth-road, Clapham, 
“* Water-closets.”—1l1th August, 1870. 

£257. James Ropertson, Glasgow, “ Drawing and bending sheet metal.” 
—138th August, 1870. 

2989. Joun RawciiFFe, jun., WALTER Bresy, and ANDREW FLEMING, 
Preston, ‘ Mules for spinning.”—19th August,11870. 

2339. Witt1AM Epwarp Newton, Chancery-lane, London, “ Electric 
clockwork.”—A communication from Edouard Bonhomme and Charles 
Ferdinand Milde,—25th August, 1870. 

2342. Tuomas EpMonps Mutock, Allendale, “ Fire-arm barrels.” 

2347. Georce Rironte and Jessy Gertrupe Ritcuie, Belmont Villa, 
Upper Lewisham-road, Kent, “ Umbrellas, sunshades, &c.”—26th 
August, 1870. 

2356. CWinisaM Toncur, Brixton, ‘‘Combing fibrous materials.”—27th 

ugust, 1870. 

at ae PipcEeon and WILL1AM Manwanrrno, Britannia Works, Ban- 
bury, ‘‘ Reaping and mowing machines.”—30th August, 1870. 

2398, Joan WARD GIRDLESTONE, Norfolk-street, Strand, London, “ Dry 
closets, &c.”—2nd September, 1870. 

2427. Grorce Hasectine, Southampton-buildings, London, “‘ Type.”—A 
communication from William Wallace Dunn.—7th September, 1870. 

2456. HENRY a St. a = . ia, Vermont, U.S., 
“‘ Weighing machines, &c.”— sptember, . 

2466. Gaonen We tts, North-street, Westminster, “Ground or earth 
closets.”—13th September, 1870. 

All persons having an interest in opposing any one of such applications 
aedtl ta salted in writing oF. their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the Week ending 
17th September, 18'70, 

2796," 4d.; 145, 1s. 6d.; 170, 1s. 6d.; 199, 10d; 212, 1s. 4d.; 218, 1s. 10d.; 
243, 18.; 251, 64.; 252, 1s. 8d.; 254, 19d.; 255, 1s.; 256, Sd: 259, 1s.: 265, 
le.; 272, 1s.: 276, 10d.; 280, 1s 4d.; 284, 10d.; 286, 11 d.; 287, 18.; 306, 6d.; 
809, 10d.; 316, 8d.; 319, 8d; 325, 8d.; 331, 4d.; 333, 8d.; 357, 4d.; 362, 4d.; 
363, 4d.; 865, 40.; 366, 4d.; 367, 4d.; 368, 4d.; 369, 4d.; 372, 4d.; 373, 4d.; 375, 
4d.; 879, 4d.; 381, 4d.; 388, 4d. ;364, 4d.; 385, 4d.; : 89,10d.; 390, 4d.; 392, 4d.; 
393,4d.; 402, 40.; 403, 4d.; 405, 4d.; 4°6, 1s. 4d.; 407, 4d.;4 9, 4d.; 413, 4d.; 
420, Is. 6d.; 421, 4d.; 423, 4d.; 424, 4d.; 426, 4d.; 428, 4d.; 480, 4d.; 484, 
4d.; 588, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums ex: 5s. must be 
remitted by Post-office Order, made pe at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London, 














ABSTRACTS OF SPECIFICATIONS. 
Tie sel Gmcuuaun, ak the aftce of her Majesty's Commlasionere of Patents,” 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
548. W. Brown and C. N. May, Devizes, ‘‘ Feed water heaters.”—Dated 24th 
February, 1870. 

It is proposed to employ means for allo of the free expansion of 
the water in the apparatus, should the water have been allowed to 
remain therein and me frozen. By constructing one or more air 
vessels on any convenient part or parts of the water jacket or a tus, 
or by other’ making the jacket of such a shape that it always 

the act of 
jum, in lieu of, 


contain air as well as water, the water when ex: 
freezing, compressing the air, or acting on an 
upon the rigid sides of the apparatus itself. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
oon _ Fittings, Sailing Vessels, Boats, Carriages, Carts, 
570. “i yma San Francisco, ‘‘ Paddle wheels."—Dated 26th Febru- 

ary, 1870. 

This consists in constructing the paddle wheel of one or more wheels, 
each one of which ts provided with arms or spindles to a central 
hub. These wheels are secured upon a shaft at the proper or required 
distance aj The extreme outer end of the spokes or arms is turned 
or oth se made smaller than the arm itself, so as to form an axle upon 
which are placed the floats or buckets. The buckets of two central hubs, 
having three radiating wings, stand in such a position that the angle 
formed between each two is an obtuse angle, and which are called tripar- 
tite buckets. 

572. J. McELRoy and C. Kearstey, Manchester, ‘‘ Communicating in trains.’ 

—Dated 26th February, 1870. 

Two ropes, cords, or chains are placed alongside each other from one end 
of the train to the other, such ropes, cords, or chains being, either in con- 
tinuous lengths or in separate lengths, ted with eac , ani 
which can be attached to each other when the train is put together for a 
journey. The ends of the two ropes, cords, or chains, which come into 
the guard’s van, are attached to a differentially acting apparatus which is 
— therein, and which works the alarm in the van.—Not proceeded 
with, 

575. T. Bett and F. Ropes, Lincoln, “ Thrashing machines.”—Dated 26th 

February, 1870. 

The inventors arrange at one side of the thrashing machine a frame 
supporting an endless carrying band or surface, on to which the crop to 
be enciae is laid by a workman on the stack, and this band or surface 
conducts the cropinto the thrashing machine, and discharges it on the top 
of the blating drum. The outer end of the frame and of the endless 
feeding band which it carries can be raised or lowered, as may be re- 
— to suit the height of thestack, without deranging the delivery of 

e cop from the carrying band or surface into the machine. 

579. T. Cotes, Woolwich, “‘ Carriage wheels.” —Dated 26th February, 1870. 
The inventor proposes to form the spokes either of solid or wrought 

iron rods, or hollow tubes, or form them of solid iron, of an oval or other 
shape, in cross section, and make them all of the same le . The ends 
thereof, either one or both, he forms plain, and with a shoulder when not 
of round iron or tubing, and he forms circular holes or recesses in the 
boud or felloe to receive the upper ends of the spokes. The boss of the 
wheel the inventor forms hollow, and in two parts, fitting into each other 
somewhat similar to the teeth of a man trap.—Not proceeded with. 











{Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

587. C. Durr, Bermondsey, ‘* Making pulp.”—Dated 28th February, 1870. 
The inventor —— to cut the bamboo when about twelve to fifteen 

months old, and to subject the same to the operation of any suitable crush- 
ing machinery. He then pro to compress the fibres so crushed by 
means of hydraulic or other pressure, so that the material may be packed 
tightly, and in a comparatively small compass, for convenient transport, 
which cannot be otherwise done in any considerable quantity; and b 
which means the knots are made to form part of the fibre, and used simul- 
taneously as such. The crushed material is subsequently to be immersed 
in a caustic or other suitable alkaline solution, which may afterwards 
be forced through the material by steam pressure or otherwise in sufficient 
quantity to produce a defined colour, as required, according to the amount 
of solution used.—Not proceeded with. 

604. H. Haywarp, Paterson, U.S., ‘‘ Horsehair fabrics.”—Dated 1st March, 

1870. 

The inventor has now discovered that by subjecting hair felt to the 
same treatment as has been before applied to common felt, that is to say, 
pressing it into the required curved form and holding it there for a little 
period with heat, he is able to produce hats, caps, or _— of hats and 
caps, breasts, corsets, bustles, hippers, shoulders, or other convex forms, 
or the convex and stiff parts of such articles, with very little labour and 
cost, and thereby to produce articles a ater in softness of sur- 
face and in general cer, and also in stiffness or general texture, 
strength, and probable durability to any before known. The inventor 
treats his feltin a press; the presses known as Simonet’s, and various 
others may be used with success. He iders it y simply to 
strain the material into the required form, and to hold it there a 
under heat, wetting and otherwise treating it ia the same manner as in 
producing hats of ordinary felt. 

611. as 8, Lower, Disley, “‘ Tape-dressing machines.”—Dated 2nd March, 

70, 








870. 

On the first motion shaft the inventor places, as heretofore practised, a 
fast. and loose pulley, by which the machine may be started or stopped. 
This shaft he elects to place in bearings supported on the framing of the 
machine, but it may be pluced in bearings otherwise supported. On this 
first motion shaft he fastens a cone, which communicates motion to 
another cone placed at some distance from it upon another shaft revolv- 
ing in bearings, carried by the framing of the machine. This second 
motion shaft gives motion to all the of the machine. The strap 
which conveys motion to the second motion shaft is regulated in position 
by a strap fork, controlled by a hand screw. 

632. J. CLeaG, Oldham, “ Looms.”— Dated 3rd March, 1870. 

This consists, First, in constructing and arranging such pattern chains 
as aforesaid, so that the driving is effected by the notched wheels acting 
upon bosses, through which the joint rods or bolts pass inclusive ; 
Secondly, in under pick looms, the use of the check strap or straps. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ils, de, 
601. ~—_ Tuomson, Edinburgh, “ Steam cultivating.”—Dated 1sl March, 


wu. 

Two triangular frames are connected to the back of the road steamer, 
and on an inclined bar of each frame one or more, and by preference 
three or four ploughs, grubbing tines, or other cultivating instruments 
are fixed. en ploughs are used they are shaped and arranged on the 
right-hand frame, so as to throw the furrows to the right, and those on 
the left-hand frame are arranged to throw the furrows to the left. 

637. R. Youna, Glasgow, “‘ Hulling grain.”—Dated 4th March, 1870. 

The improved machinery comprises a cylindrical or slightly-tapered 
casing consisting of an external framing with a shell of sheet metal that 
has its inner surface roughened by its tage 1} ene guy or otherwise, the 
perforations being too small fur the exit of the grain. Within the casing 
there is a cylinder with closed ends and with a roughened surface, which 
is carried on a longitudinal shaft and is made to rotate rapidly, whilst 
the grain passes ually from one end ef the casing to the other, 
between the casing and the inner cylinder, entering by an inlet opening 
at one end, and being discharged at the other end through an outlet 
which is fitted with a regulating valve.—Not proceeded with. 

635. W. A. Woon, Hoosick Fall, U.S., “ Oiling reaping machine bearings.” — 
Dated 3rd March, 1870. 

The inventor forms an oil chamber or reservoir in the interior of the 
fly or balance wheel, and he makesa passage for filling purposes; from such 
aceene Oe pared Gaaee Cae ae eee a ae by a wood or other 
plug, which is kept in its seat by a spring ; the spring embraces or bears 
upon the plug to hold it down. He forms a space in one side of the 
wheel for the plug and spring to rest in, and be kept flush with the face, 
and the wheel is balanced by forming another recess on the outer side of 
the same face. The pin or bolt of the pitman one ugh the reser- 
voir, and one of it is provided with a circular ve in its stem for 
the oil from the reservoir to flow round ; there is a hole drilled ina 
diagonal section from the groove to about the central part of the bolt 
stem, which carries the pitman head, so that the oil from the groove can 
freely to the box or collar of the pitman and lubricate it while it is 
at work. The flow of the oil is limited by reason of the reservoir being 

the atmospheric pressure by the wood plug. The plug is 
so situated that it can be easil; fed from its seat by the fingers when 
the reservoir requires refilling. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 





in the following manner :—He forms the sides of the pillars of 
pieces of plain or galvanised sheet iron, steel, zinc, or other suitable 
metal, by preference of plain sheet iron. In the sides are made in any 





suitable manner holes of the proper shape for receiving the ends of the 
rounds or steps. rounds are made circular, with a web or flange at 
the bottom, out of a piece of metal. 
644. J. A- Marruews, Runcorn, ‘ Moulding bricks.”—Dated 4th March, 1870. 
This invention relates to machinery for subjecting so-called dry clay, or 
clay, or other substance in a pulv it or powdery state, to pressure in 
moulds, whereby to form ks, tiles, and other articles, and consists 
| essentially in causing two presser pieces or plungers to travel towards 
each other for the purpose of giving pressure to the clay or other sub- 





stance in the moulds when such presser pieces are operated from one 
rotating shaft, Coens pees ee — a cam and 
fappet, and the other ugh cranks connecting A sliding 
feeder is employed to supply the said clay or other substance to the 
moulds, or only one de be used. The} whole mechanism is sup- 
ported on suitable framework, and provided with required I 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
647 SS E. Scorr, Hornsey-lane, “Gun carriages.”—Dated 4th March, 


The invention relates, First, to the use of an outer cast framing for a 
compound pivoting carriage, so as to obtain cheapness of construction, 
and also obtain the further greater advantage of the frictional sur- 
face afforded by cast metal, caused to rub over a platform of a different 
metal on the gun’s recoil ; Secondly, in order to insure ample 

and to guard the cast metal from the effects of the first violent concus- 
sion on the gun’s discharge, a strong wrought metal framing is introduced 
within the cast metal one; and while forming an integral part of the 
main structure of the , this wrought metal framing receives and 
confines the blocks upon which the gun rests, and by acting as a buffer 
imparts gradually, and in a modified degree, the strains of discharge to 
the remaining parts of the carriage. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

550. R. J. Roperts, New York, U.S., “‘ Manufacture of needles.” —Dated 

24th February, 1870. 

This relates to the providing of se needles, which are gee 4 
made of steel, and are therefore very liable to damage by corrosion, wit 
coatings of non-corrosive metals such as gold, silver, copper, or tin, the 
said metals being applied to the needles after they have otherwise 
finished by gilding, plating, or tinning.— Not proceeded with. 

537. E. V. A. Lorseau, Paris, ‘‘ Alarm apparatus.”— Dated 23rd February, 


1870. 
The apparatus is posed of two distinct parts, the bell or 
alarm apparatus we ae J so called ; secondly, the escapement in con- 
nection with the clockwork, which is set in motion by the opening of the 
door, window, or other object.— Not proceeded with. 
577. 8S. R. Mann, Bast Cowes, ‘‘Water-closets.”—Dated 26th February, 1870. 
The inventor connects to the bottom or lower of the or basin a 
syphon pipe, the long leg of which connects with the soil pipe, or with a 
trap which leads to the or sewer. The action of the closet is as 
follows :—Before the handle is pulled the basin contains its normal quan- 
tity of water, say one-third of a gallon, which, while serving for the 
proper reception of foul matters, at the same time the communica- 
tion between the basin and the syphon pipe, which leads to the drain. 
When the handle is pulled a quantity of water, say half a gallon, is quickly 
discharged into the Coan, and the impulse and effect thus produced cause 
the water to flow up the short leg of the syphon and over its top bend, 








falling down its longer leg, and driving forward the air, or a portion of the 
air, contained therein, and in g through or out of the bottom of the 
longer leg the water is checked in its flow, and the syphon is brought into 


or continued in action, drawing the contents of the forward so as 
ass on into the soil pipe trap or drain, without allowing foul air to escape 
Ccanwendis into the basin or apartment. 
590. H. W. Derg, Sherwood-street, ‘‘ Bottle caps.”"—Dated 28th February, 
1870. 


The inventor proposes to fit the catch or fastening claw in the cap or 
top as well as the spring and plate, which presses upon the mouth of the 
bottle to prevent the liquid escaping. 

692. C. LeuniG, Philadelphia, U.S., ‘‘Sewing machines."—Dated 28th 
February, 1870, 

The machine consists of a table, a standard, and curved arm. In the 
vertical front end of the latter the needle bar slides in manner not mate- 
rially different from other sewing machines. The needle bar is recipro- 
cated by a lever, which receives motion by an eccentric rod from an 
eccentric in the main shaft below the table, or in other suitable manner 
well known to constructors of sew es. presser foot for 
holding on to the table the material to be sewn is mounted in the front 
end of the arm of the standard by the side of the needle bar in a manner 
not materially different from other machines, and the feeder is arranged 
below, and acts on the mate: through an aperture in the table, as is 
well known, and the required motion is given to the feeder in nianner 
represented in the panying drawings, and as is well known to 
persons skilled in the art. 
603. F. Von Martini, Lauenfeld, Switzerland, “‘ Breech-loaders.”—Dated 1st 

March, 1870. 

The spiral spring at present employed for actuating the discharging 
mechanism in the Martini rifle may be dispensed with, and the separate 
functions of the same and other springs heretofore usually employed in 
fire-arms of the kind above referred to are fulfilled by a single flat bent 
spring. This flat bent spring is placed in the lock frame behind a direct- 
acting or other hammer, the u) part or bend of the spring partly sup- 








ports the rear Aye = f. ~ —. block, a —s the block 
resting on the of the spring. e lower ts) egspring are 
used for actuating the tumbler or h vy ds e arm, and also 
as a trigger or sear spring. 


606. O. E. Fituion, Paris, “‘ Artificial flowers.”—Dated 1st March, 1870. 

The inventor makes artificial flowers with a positi isting 
about 100 parts = weight of collodion, twelve parts of castor oil, and one 
or two parts of glycerine. When he desires to produce a very fine white 
he uses a composition consisting always by weight of 100 parts of 
collodion ; ten parts of Venetian turpentine may, however, be varied if 
desired. 

612. H. CrowrTuer, Leeds, “‘ Turning over music-book leaves.”—Dated 2nd 
March, 1870. 

This consists in the construction of a case or box having within its 
inner circumference a projection all round the upper angle of the box, 
the box itself being attached to the top or inside front of the piano. In 
front of the box a spindle is placed, free to turn partially on its axis, and 
supported on i In front of the box, and partially within it, is a 
hollow cylinder to receive a spring which unis upon the spindle 
before mentioned. The upper part of the spindle has a slot in it, through 
which an arm posses, the arm being allowed to rock in the slot upon a 
pivot passing through it and the spindle. 

624. J. Liyroot, Wolverhampton, “‘ Fixing bristles.” —Dated 3rd March, 1870. 

The inventor forms the holes into which the bunches or tufts of 
bristles, hair, bass, fibres, or other materials of like natures, are to be 
fixed, so as to leave a shoulder in each of the said holes. This is done by 
making the said holes for a certain distance down to a larger diameter or 
width, and then making the remaining distance of the said holes to a 
smaller diameter or width, the shoulder being formed by a reduction of 
the hole frum the larger to the smaller size.—Not proceeded with. 

628. J. WHEELER, Poultry, “‘ Glove fastenings.”—Dated 3rd March, 1870. 

The stud the inventor proposes to employ is made with an elongated 
shank, and, by preference, with the under expanded head of a smaller 
diameter than the upper or outer one. The smaller head of this stud is 
passed through the glove or other article to be fastened, and the metal 
disc or washer—which may be cut or stamped to the form required—is 
then applied to the shank by being clipped or drawn together, so as to 
turn loosely between the under or inner portion of the glove or other 
article and the inner or smaller head of the stud. This disc or washer, 
so drawn —— or. closed, forms an effective stop to the withdrawal of 
the stud or fastener. 

638. H. Srepe, W. A. Gorman, and T. Forster, Streatham Common, 
* Diving dresses.”—Dated 4th March, 1870. 

This consists in making the interior of strong cloth or canvas, and the 
exterior of india-rubber bined wi! ph th or without other 
matters, and, after the dress is made, subjecting it to heat, to vulcanise 
it.—Not wi 
639. J. RAPHAEL, Mile End, ‘‘ Umbrellas.”—Dated 4th March, 1870. 

The inventor inserts the ends of the ribs into the inner side of the top 
notch wheel or notched piece, apertures being formed therein for the 
purpose. The inner side of the ends of the ribs bears and works 
the stick of the umbrella, parasol, sunshade, or against a tube or 
ring embracing the stick ; ont Se ie ot Os on ee 
though free to work, by the stick and the top notch-wheel or 
piece. 

646. S. ConEen, Sexforde-street, “‘ Waterproof garments.”—Dated 4th March, 
1870. 


The inventor altogether dispenses with the ordinary loose cap, and outs 
the back of the ent in two parts. The upper part is cut long enou 
to extend down below and lap some few inches over the top edge of 
lower part.—Not proceeded with. 

648. A. F. W. Louis, Portman-square, ‘Chairs, sofas, &c.”—Dated 4th 
March, 1870. 
is consists 








in making the seat bas two frames, a lower or age 

frame, and an upper or sliding frame, upper frame cay 

being slid or moved forwards, so as to lengthen the distance een the 

front of the seat, where the as legs — down, and that part 
‘ol with. 


against which his back presses. —. 4 

650. J. PickERING, Tees, ‘‘ Castors.” —Dated 5th March, 1870. 
The inventor places a ball in a cavity, which he makes in form 

to receive it. On tbis ball he places another ball, which is roller of 
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These balls are secured from ng out by making a ring 
than the diameter of the roller By this means he obtains 
a castor having a ball working in any direction, pressing against another 
ball, which is also free to roll in a contrary direction, thereby giving the 
least possible amount of friction.—Not proceeded with. 


Class 8.-CHEMICAL. 


the castor. 
or clip less 


Pottery, Cement, Paint, Manures, &c. 
588. T. Carrey, Strand, “‘ Treating flbrous substances.”—Dated 28th Febru- 


ary, 3 
The inventor takes various fibres, but in particular Rheea fibre and 
other indian fibres, New Zealand flax, and flax the growth of any other 
country, hemp, jute, cotton, and cotton waste, straw, esparto, peat, and 
other eous fibres, also the husks or skins of grains and $s an 
fibrous vegetable substaces generally, from which textile fabrics and 
paper can be ae. which, by preference, have been washed in water, 
and have undergone whatever mechanical treatment may be regarded as 
necessary, namely, crimping, breaking, bruising, scraping, scratching, scut- 
ching, brushing, and combing, and submits them to a bath, which may be 
composed of bon ate or biborate of soda, phosphate, silicate, tangstate, alumi- 
nate, cheomate, bictromate, manganate, permanganate, or carbonate of soda, 
or of potash, orof ammonia, orany of the soluble salta of the alkalies, alkaline 
earths, or metals, having cor ding or analog hemical reactions, or 
any combination or mixture of one, two, three, or more of these salts, to 
which may be added benzole, petroleum spirit, coal tar, naphtha, bisulphide 
of carbon, turpentine, or other volatile solvent, having un action on resin or 
resinous matters, wax, or cerumencous matters, fatty or oleaginous mat- 
ters, the relative ts of the p of these impuritics in any of 
the aforementioned vegetable substances determining not only the 
strength of the saline constituents or the bath to be used, but also the 
length of time and the temperature required for the operution, the mate- 
rials in preference being meanwhile kept ina state of agitation. The 
liquid contents of the bath are then drawn off by preference ; the materials 
are thoroughly washed in either hot or cold water. In some instances 
the character of the materialsunder operation may be such as to render 
it desirable to apply to it for a second time the foregoing process. 
593. S. Clayton and 8. TayLor, Manchester, “‘ Producing gas from mineral 
oils.” —Dated 28th February, 1870. 

The object is to enable the gas generator to be heated by means of the 
gas generated, and thereby to obtain a more portable apparatus and to 
lessen the amount of attention required, and also to obtain a more perfect 
decomposition of the oil than in the case of the apparatus before con- 
structed. In order to obtain the uisite amount of heat the inventors 
cause the gas which is to be used to heat the gas generator to mix with a 
current or blast of air, so that the mixture of gas and air may issue from 
the pipe or burner under pressure, and may be directed in a burning 
state against the surface to be heated. The surface is, by preference, 
formed as a hollow truncated cone projecting into the interior of the gas 
generator, and the surface is surrounded with a conical envelope, sv that 
an annular space is left between the cone and the said envelope. — Not 
proceeded with. 

594. C. W. Siemens, Great George-street, “ Treating iron ores.”—Dated 
28th February, 1870. 

Cast steel is produced by the concerted action of two separate processes, 
the one serving to convert the raw ore into lumps or loaves of calcined, 
fluxed, and partially deoxidised material, and the other to smelt and 
convert this material, with or without the addition of pig metal, into cast 
steel of any desired temper. The first, or preparatory process, is carried 
on in a furnace (by preference a regenerative gas furnace) resembling in 
form a copper smelter’s or large puddling furnace, having charging doors 
at the sides or in the roof, and a door in front for withdrawing the 
smelted material into pig beds or moulds. This latter door, according to 
one arrangement, has its sill plate on aflevel with the bed of the furnace, 
but has false sills or bricks placed upon it for retaining the fluid material 
in the furnace until the completion of the operation, when this false sill 
or the bricks ure removed and the semi-fluid contents of the furnace are 
raked forward into moulds arranged in front of the furnace or stoppered, 
discharging apertures may be formed below the ordinary doors of the 
furnace. The bed and sides of the furnace are made conveniently of 
aluminous bricks resting upon iron plates, but refractory iron ore, as 
hematite, may be used with advantage in repairing the sides from time 
to time. 

598. T. Rowatt, jun., Edinburgh, “‘ Testing petroleum.”—Dated 1st March, 
1870. 











The inventor places the oil to be tested in a vessel rotated by cog 
wheels and pinions, or other well-known means, worked citber by hand 
or machinery, and in this vessel he depends an agitator similar in form 
to a screw propeller, so that on the vessel being rotated every particle of 
the oil must at different times come in contact with the bulb of the 
thermometer ; thus the mean temperature is accurately ascertained and 
the first and secund points of controversy settled. It will be evident that 
the agitator may be rotated and the vessel remain stationary if desired, 
and that any oer form of agitation may be used.—Not proceeded with. 
607. D. Forpes and A, P. Price, York-place, “ Treating sewage.”— 

Dated 2nd March, 1870. 
The inventors firstly submit to the action of sulphuric acid the natural 
jhosphates of alumina, which phosphates of alumina are capable of being 
p and r soluble by the 


dered employment of sulphuric acid. 
Having converted the phosphates into a soluble condition, or having 
obtained a solution of the phosphates of alumi 





v 
a 





, they may either be 

employed in their concentrated form, or a solution of the same may be 

diluted, and they are then in a fit and proper condition to be employed 

for the treatment of sewage. 

616. T. S. Davis, Bristol, ‘‘ Metal compound for bearings.”—Dated 2nd 
March, 1870. 

The inventor uses zinc or spelter as the basis or chief ingredient, and 
he adds thereto copper, tin, and nickel silver. These metals may be 
mixed in varying proportions and in different manners without materially 
affecting the result. 

626. J. AnmiTaGe, Leeds, ‘‘ Case-hardening.”—Dated 3rd March, 1870. 

This consists in a process whereby the operation of case-hardening can 
be performed in much less time, with less cost, and in a more effectual 
manner than by processes hitherto employed, being particularly appli- 
cable to cast iron, wrought iron, and steel. In a box or crucible of 
te) construction the inventor places a quantity of prussiate of 
potass ; heat is applied either by putting it in a furnace of ordinary con- 
struction, or other suitable means, until the prussiate of potass attains a 
blood red heat ; the article or material to be operated upon may then be 
immersed in it, and allowed to remain in it a suitable length of time; this, 
of course, depends on the material and the depth required to be case- 
hardened.—Not proceeded with. 

630. J. C. Morrewt, Leyland, “‘ Treating refuse.”—Duted 3rd March, 1870. 
This consists, First, in procuring a self-contained, portable, combined 
commode and agitating ash screener, measurer, and distributor, by 
which the cinders are sifted for reburning, and the ash dust conducted 
and distributed over the deposit in the excrement receptacle, substan- 
tially in the manner and for the purpose ; Secondly, in procuring of a 
self-contained combined commode and agitating ash screener, with which 
the cinders are sifted and the ash dust conducted on to the deposit in 
the excrement receptacle, the cinders being riddled, the coarser ones 
into a receptacle for reburning, and the finer ones into a receptacle for 
filtering liquid matter. 

642. T. Arkins, Watford, ‘‘ Generating gases.”—Dated 4th March, 1870. 

The inventor constructs of sheet or cust iron a case or chamber, either of 
square, round, or other suitable form, and of any strength, breadth, or 
depth that may be most convenient. This case, constituting the cham- 
ber of the stove for generating gases, may be formed with two compart- 
ments, which arrangement the inventor terms a double apparatus, for 
generating carbonic acid and nitrogen gases ; or the case may be formed 
with a single compartment. 

643. E. J. C. Wetcn, Hampstead, ‘‘ Using lime-light.”—Dated 4th March, 
0. 





1870. 

The ordinary lime-light apparatus is placed on a suitable frame or 
stand. This is —— at either end by brackets or other supports 
fastennd to the wall. To the stand or frame is attached a lower e, 
upon wich the u) frame can turn in a horizontal plane, and to this 
are fastened suitable sockets, of the same internal diameter as a bore 
made in the brackets. Through these sockets passes a hollow pin, 
which causes the brackets to support the frame, the hollow pin passing 
through the bracket, and the socket.forming as it were a hinge joint, by 
which the lower frame can turn round in a vertical frame between the 

The upper frame having its axis at right angles to the lower, 
consequently turns up and down in the vertical plane with it.—Not pro- 
ceeded with. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
627. S. E. Paris, Hackney, “‘ Electric cables.”—Dated 8rd March, 1870. 
This consists in with strips of gutta-percha in one or more 
or wires, and in cement and covering the same 
material of suituble form and consistence, 
or a thin lake of xylonite, and finally apply- 
or covering of some flexible waterproof 
containing xyloidine. 





Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
562. i ReN, Islington, ‘‘ Colour printing.”—Dated 25th February, 
870. 


For common type printing the inventor uses plain wooden rollers with 
metal type fastened upon their peripheries, the type on each roller being 
80 and inked with different coloured inks as to produce lines, 
words, or letters, in different colours, but in regular order of work. For 
stereo or electro-typing, he uses metal rollers with the type or design upon 
their peripheries, formed by any of the known means, so that the impres- 
sion is obtained upon the paper, and by inking the raised surface of the 
type or design, as in ordinary typography.—Nol proceeded with. 

492. E. Hiwt, Sheffield, “ Bngine turning.”—Dated 19th February, 1870. 

In order to engine turn, or engrave a cup or other article of a circular 
section, the inventor mounts it on an axis, which is caused to rotate by 
gearing it with a second axis, turned by hand or otherwise. This second 
axis revolves several times for each rotation of the first axis. A cylinder 
witb « raised pattern upon it is mounted on the second axis. This pattern 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRoN TrRapE -NEW WORKS —PRESENTATION TO 
Mr. Davin Date, at DarLincron—THE Socrat Scrence Con- 
GRESS AT NEWCASTLE. 

THE Middlesbrough market was well attended on Wednesday, 

and a fair amount of busi was tr ted. The tone of the 

market was firmer, and No. 3 for next year’s delivery was sold at 
48s. and 49s. Owing to the war prices still differ. Within the 
past few days No. 3 has been bought at 45s. This is certainly an 
exceptional price, I think, because I know of one large firm in the 





| Middlesbrough district whose annual make is about 110,000 tons, 


| 


| 


is, by means of the machine, copied on to the cup or other article, and it | 


is repeated in the circumference of the article as many times as the 
second axis revolves faster than the first. On the pattern a tracer 
carried by a lever bears, and the movements so communicated to the 
lever are by means of a chain conveyed to a cutting tool operating on the 
surface of the cup or other article, in such manner that the raised parts 


of the pattern lift the tool away from the work, whilst the depressions | 


allow it to come in contact therewith ; when one line around the circum- 


ference of the article has been traced with such intervals or breaks as the | 


pattern requires the tracer and the tool are both shifted a distance side- 
ways, and the next line is then traced in a similar manner. 
563. J. A. Ayres, Hartford, U.S., “ Screws.”—Dated 25th February, 1870. 


and they have now on their books contracts for 125,000 tons, up- 
wards of twelve months’ make. I have seen the books of other 
makers who are well sold. Shipments are a little brisker. 

In the finished iron trade there is great activity, the mills and 
furnaces being worked as fully as possible. There are still plenty 
of orders of all kinds to keep the district going for several 
months. 

Engineering is busy. Blair and Co., of Stockton, cannot make 
compound marine engines fast enough; Richardson and Sons, of 
Hartlepool, and Joy and Co., of Middlesbrough, are also 
very busy. Head, Wrightson, and Co., of South Stockton, have 
just received an order for a small bridge of three spans. They 


| are making two or three large fly-wheels for local works, and are 
| engaged on a variety of castings for machinery. 


The improvements relate, First, to the means employed for feeding the | 


headed blanks to the machine and presenting them one by one to a pair 


of gripping jaws ; Secondly, to an improved gripping apparatus, the jaws | 
of which are carried by a rotating hollow mandril; Thirdly, to the | 


mechanism by which the action of the chasing tvol is governed ; and 
Fourthly, to the means for discharging the screws from the machine. 
The feeding hopper is composed of two conical shells, whose bases ap- 
proach each other so as to leave a vertical space between them sufficient 
to allow the shanks of the blanks fed thereto to play therein as the hopper 


The Austrian Iron Company, Stockton, have obtained the con- 
tract for the girders and wrought iron works for the new central 
station at Liverpool. 

The new works in progress on Teesside are going on satisfac- 


| torily. Gjers, Mills, and Co,.’s blast furnaces at Middlesbrough 


is rotated. The hopper is mounted on a horizontal stud axle carried by | 


a bracket from the end of the machine. The inner side of the hopper 
has a large circular opening, through which the headed blanks are 
thrown promiscuously into the hopper. The hopper is rotated by a 
ratchet operated by a star wheel. Within the hopper are several sets of 
eurved races, which, by the rotation of the hopper, lift the blanks 
arranged shank downwards and discharge them into acurved fixed guide 
which leads down through the central opening of the hopper towards the 
grippers for receiving the blanks. The blanks, in passing down this 
fixed guide, will move from a vertical to a horizontal position, and will 
severally fall on to the segment-shaped top of a fixed standard. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW PIG IRON MARKET — STATE OF THE IRON TRADE 
GENERALLY—SHIPBUILDING — THE RAILWAY BRIDGE OVER THE 
Tey—THE Sroscross AND MARYHILL RAILWAY—THE OPENING 
OF THE SUTHERLAND RaILWAY—LAUNCH OF THE TRENT. 

Tue Glasgow pig iron market has been exceedingly quiet during 
the past week, and there is little change in prices since last re- 
port. Warrants are now a shade firmer. Our iron trade con- 
tinues to be much affected by the Franco-German war, and no 
efforts at speculation can succeed in bringing about the least fluc- 
tuation in the prices. Stocks are on the increase, and makers are 
not diminishing production. 

The new furnace at Calderbank, erected on Mr. Ferrie’s patent 
wrinciple, is expected to be lighted up very soon, and if its per- 
oleunes realises anything like what is anticipated, we may look 
for a considerable revolution throughout the trade in the manufac- 
ture of pig iron. 

The shipments are not yet perceptibly increased, but a change 
for the better may be expected soon, now that some of the German 
ports are reported open, and should peace be proclaimed there is 
no doubt that both France and Germany would find the demand 
for iron much in excess of their powers of supply for purely home 
requirements. 

The malleable iron trade has not suffered so much yet as was 
expected, though in price a great reduction has been experienced. 
Prospects, however, in this trade are not to be regarded as at all 
despondent, as doubtless, on the termination of the war, there 
will be considerable briskness. At present the shipbuilding yards 
of the Clyde, being all well supplied with orders, maintain a 
steady demand for all kinds of plate and angle bars. 

Messrs. Caird and Co., of Greenock, have just contracted with 
the Peninsular and Oriental Steamship Company to build another 
large steamer of 3700 tons burthen. ‘The dimensions of this new 
vessel are 385ft. long, 42ft. breadth of beam, and 37ft. depth of 
hold. The builders will also supply the engines. This is the 
fourth steamer of similar dimensions in course of construction by 
Messrs. Caird for this company, the aggregate tonnage of whic 
will be upwards of 14,000 tons. 

Fortunately for the projectors of the railway bridge over the 
Tay, the decision of the Board of Trade is altogether favourable. 
The Act of Parliament required that there should be eighteen 
large spans of the uniform height of 100ft. ; the number of these 
spans is now reduced to fourteen, the maximum height of which 
is 88ft., varying down to 80ft. 

The reconstruction of the portion of the Wick new harbour 
works which was destroyed by the storm in February last, has 
been vigorously carried on «during the last four months, and 
already a large extent of building in accordance with the plans 
recommended by Messrs. Hawkshaw and Stevenson, O.E., has 
been completed, and is being secured before the approach of 
winter. Mr. Barbour inspected the works this week, and 
expressed his satisfaction with the substantial character of the 
building. 

A new screw steamer of 1500 tons burthen, named the Trent, 
was launched last week by the London and Glasgow Shipbuilding 
Company. Her dimensions are 252ft. long, 32ft. wide, and 16ft. 
depth of hold. She is built to the order of Messrs. Dunkerley and 
Co., Hull, and is the fourth supplied by this company to that 
firm, for whom they have also a sister ship at present on the 
stocks. This vessel is intended for the India and China trade, 
vid the Suez Canal. 





TAPERED BorLER FivuEs.—Messrs. Galloway’s patent for these 
flues, taken out on the 11th September, 1851, having been pro- 
longed for five years, consequently expired on the L1th of this 
month. The original idea of this conical flue was evidently the 
old-fashioned dog’s nose, or conical saucepan, used from imme- 
morial times for quickly heating beer and claret at the open fires 

uliar to this country. It is astonishing how rapidly liquids can 
we to boil in these vessels. The late R. Armstrong specially 
referred to these tubes in his excellent little work on steam 
boilers. He spoke of “the difficulty always experienced in 
causing the heat to pass laterally through the vertical sides of 
boilers with sufficient rapidity for generating steam, and which, 
in fact is so great as to justify us in considering the effectiveness 
of a perfectly vertical surface to be only about one half that of an 
equal area of surface inclined even at a very small angle towards 
the horizontal, the reason being the intervention of the rising 
bubbles of steam, preventing the necessary contact of the water, 
at the upper portion of the surface, such vertical position of the 
heating surface also causing the metal to become over-heated, 
just in the same proportion as it is prevented communicating that 
heat to the water. This difficulty in the lateral communication of 
heat is obviated by the enlarged surface of the upper ends of the 
tubes in a certain measure inclining over the flame. The current 
of flame is also, by the same means, confined principally to the 
lower part of the flue without the intervention of hanging 
bridges, which are always necessary with perfectly v sur- 
faces or tubes of a uniform dlameter. 





will be blown in early next year. Jones Brothers’ rolling mills 
at Middlesbrough will be ready for work in February next ; and 
the Britannia Rolling Mills, Middlesbrough, which will be very 
large works, will be finished about the same time. I hear that 
the Lustrum Iron Company, Stockton, with which an active M.P. 
is connected, intend putting down rolling mills. 

On Friday evening, at a public meeting held at Darlington, Mr. 
David Dale was presented with an address from the Board 
of Arbitration in recognition of the valuable services he 
as chairman had rendered. In returning thanks for the address 
Mr. Dale said that not only had the board worked well so far as 
regarded the gathering of reliable facts, but it had succeeded in 
largely establishing confidence and good feeling between the em- 
ployer and the workman. Before the meeting separated it was 
resolved, on the motion of Mr. Backhouse, M.P., “That, in the 
opinion of this meeting, the success that has attended the efforts 
of the Board of Arbitration and Conciliation for the Manufactured 
Iron Trade of the North of England fully attests the high value of 
the principle of arbitration, and furnishes to employers of labour 
and to working men generally sufficient evidence that the esta- 
blishment of courts of conciliation tend to improve trade and 
commerce, to promote confidence and trust in each other, and 
above all to prevent the wilful waste of the accummulated wealth 
of employers and workmen by strikes and lock-outs, which have 
engendered ill-feeling and distrust where there ought to be mutual 
confidence and respect.” 

On Wednesday the Social Science Congress began their annual 
meeting at Newcastle-on-Tyne. There is very great interest taken 
in the proceedings, and this meeting is likely to be the most suc- 
cessful ever held. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE WAR AND THE IRONMASTERS: Views as to peace or war— 
REPORTS OF ACTUAL BUSINESS: Orders arriving with less free- 
dom: The demand from the United States, Canada, South 
America and other foreign markets—THE HOME TRADE—AB- 
SENCE OF ORDERS FOR GALVANISED SHEETS—PIG IRON: Same 
trade—Prices—Ieon ORE: The great demand for hematite: To 
what it gives risc—SPANISH ORE SELLING: Its quality—PRoFits 
UPON HEMATITE ORE—THE GUN TRADE: Extraordinary state- 
ments: The truth—MACHINE AND IRONFOUNDRY TRADES-—-Di1s- 
PUTE BETWEEN A MACHINIST AND AN IRONMASTER ON A CON- 
TRacT: How settled — INQUIRIES FOR ENGINES AND OTHER 
MACHINERY --- WAR-OFFICE DEMANDS — ANOTHER TERRIBLE 
BOILER EXPLOSION AT AN IKONWORKS. 


As was to have been expected, the meeting of ironmasters on 
*Change in Birmingham to-day (Thursday) has been like that 
which was held on Wednesday in Wolverhampton—characterised 
by much discussion upon the Franco-German war. Ironmasters 
even yet encourage the expectation that there will be a cessation 
of hostilities without much more bloodshed. Thus that both 
France and Germany will be again open to us for trading purpo:es. 

As to the actual business, the reports from the ironworks are 
hardly so satisfactory as they were last week. Orders are arriving 
with less freedom. Generally there isa lull in the demand. This 
may be due in chief part to the near approach of Michaelmas 
quarter-day. The works, however, keep steadily employed 
throughout most of the departments on an average of four and 
a-half days a week. The United States ti tair customers, 
and the mail just delivered from South America is encouraging as 
well in respect of actual orders as in relation to future prospects. 

The Canadian trade looks well. 

It isin the home trade that the diminution in new orders is 
most experienced. In no department is the quietude more felt 
than in that of sheets for the galvanisers. 

The pig trade keeps tame, with growing stocks at makers’ fur- 
naces. The prevailing uncertainty as to the action of the work- 
people at the mills and forges must be credited with having led to 
some of this. Consumers, in a time of quiet demand, hesitate to 
fill their bunks with iron, when, by a strike, the men may make 
it for a time unremunerative. It yet remains to be seen what steps 
the men will take in pursuance of a resolve at which they have 
arrived to ask their masters for 6d., now that they cannot get Is. 
aton, Their ultimate course, it is believed, will be regulated by 
the conference of ironworkers at Monkwearmouth. 

The current prices of pig iron are quoted as follows:—For 
ordinary melters, Nos. 1, 2, and 3, from £2 17s. 6d. to £3; 
mottled, £3; grey forge, £3 2s. 6d.; hot blast, £3 15s.; and Staf- 
fordshire cold blast, rt 10s, f 

The high prices now asked for hematite ore lead to further intro- 
ductions of new stone. Spanish hematite ore is now appearing 
upon the market here, and it is much approved. It can be got at 
the prices at which the best Lancashire samples were selling 
before the recent considerable rise—altogether of 2s. aton. The 
ore contains 594 per cent. of metallic iron, nearly 2°80 per cent. of 
manganese, and 3 per cent. of silica. With such material a goot 
tough pig can be produced at the same time that the contents of 
the furnace are kept in a good state of flux. Cold blast iron- 
makers are very partial to it, and the makers of poorer qualities, 
who nevertheless use a little first-class stone, are both alike buy- 
ing the article. 

Good hematite ore is of great worth now-a-days ; and, as it has 
been before remarked in this en it will become increasingly so 
as steel gets into more general use. We are inclined to think that 
there is very little now selling upon which the proprietors are not 
getting 7s.aton profit, | — 
The coal trade of this district is 

Very extraordinary stat ts continue to be made as to the 
export of arms from Birmingham intended for France. _ To any- 
one engaged in the trade the statements carry their own refutation; 
unhappily, however, by others the information is taken for fact. 
It is asserted that the total of orders now in execution by contract 








no more than steady. 
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in Birmingham, Sheffield, and London, embrace 400,000 arms. 
Then it is asserted that some 70,000 or 80,000 rifles are being got 
together for immediate despatch, and the names of makers who 
are shipping and have received orders are given. Now, that 
70,000 or 80,000 rifles could be got together for simultaneous des- 

atch is rightly declared to be so utterly absurd that only a 
journal willing to be deceived could be deluded byit. The further 
notion that 400,000 rifles are ordered is equivalent to saying that 
the French Government are insane, for it would take at least 
three years to execute the order. The additional statement that 
rifles are being sent from Sheffield, where such things are notmade 
at all, is enough to stamp the whole story as a clumsy invention. 

The chief daily paper of Birmingham, having investigated the 
matter, says :—‘‘ The truth is, we believe, that dealers, acting on 
their own account, have bought up the few thousand rifles lying in 
odd lots unsold ; but these, at the outside, make scarcely a frac- 
tional part of the number alleged by the Daily News. So far as 
we can ascertain no orders have been given by the French Govern- 
ment in Birmingham, nor are the military gun-makers now exe- 
cuting unusual orders for anybody at all, the trade being in fact 
engaged chiefly on ‘birding guns,’ and the military branch being 
slacker instead of busier than usual, The only exception to this 
is the Small Arms Company, «t Smallheath, who are very busy 
with orders from the English, Russian, and, we believe, the 
Egyptian Governments, but not for the French Government or for 
France.” 

Messrs. Williamson Brothers, of Whittal-street and Sand-street, 
Birmingham, one of the firms, explain, with reference to the six 
cases of rifles from themselves, which had been believed to be sent 
to France, that the cases did not contain rifles. Their contents 
were smooth-bore guns, and were shipped last week for the East | 
with forty-four cases the same firm had sent a few days before. 
Messrs. Williamson Brothers have 150 cases yet to dispatch to 
complete the same order, and they hint that they should be glad 
if these shipments, yet to be made, should not be set down as ship- 
ments of rifles for the Continent. 

The machinists and the ironfoundersare generally well occupied. 
Heavy water and drainage pipes are going away from some of the 

ards round Birmingham in great quantities. Very low prices 
ee been quoted from some of these goods; and certain firms are 
expressing not a little satisfaction that makers who have accepted 
them have been unable to carry out their agreements, and that 
therefore the work has come back to people who quoted a price 
at which a profit could be got. 

In this place we may mention that a dispute between one of 
the machine and foundry firms of this district with a firm of iron- 
masters has just occupied the attention as arbitrator of Mr. John 
Hartley, the High Sheriff of Staffordshire, who also is one of the 
firm of Messrs. G. B. Thorneycroft and Co., ironmasters, of Wol- 
verhampton. The case was that of Claridge and North v, Hill and 
Smith. Some time ago Messrs. Claridge and North, engineers, of Bils- 
ton, hadacontract with the Jarrow Ironworks Company, and ordered 
a large shaft from Messrs. Hill and Smith, of the Kate’s-hill 
works. The shaft was made according to tracing, and sent awa 
from Messrs. Hill’s to Messrs. Claridge’s to be turned, finished, 
and fitted up. During these operations the plaintiffs found no 
fault with the casting. A month or two after the shaft had been 
at work it broke, and an action was brought to recover damages, 
Messrs. Smith resisted on the grounds, first, ‘‘That the shaft was 
improperly designed in having a third or intermediate journal, 
and this journal being too small in proportion to the main body of 
the shaft, which was 15in. square, whereas this journal (cut out of 
the square) was reduced to 13in. in diameter,,which, in the opinion 
of different engineers who were consulted, would destroy the 
elasticity of the shaft, and have a tendency to cause (as it did 
cause) a breakage at this point.” The second grounds were that 
the firm did not warrant the shaft, and they were not liable for 
breakage after it had left Messrs, Claridge’s hands, inasmuch as 
they could not control the use of the shaft. No complaint was 
made by Messrs. Claridge during the finishing. The arbitrator 
found for Messrs. Hill and Smith, and Messrs. Claridge and North 
have withdrawn from the action and paid all costs. 

Fair inquiries are being made for condensing beam engines, 
boilers, and pumps, and for bridges, all for the home market. 

The War Office are in the market for goods that can be produced 
in and around Birmingham, They want 100 spring carts (2-horse), 
fifty > carts (2-horse), fifty light supply wagons (2-horse), fifty 
general service wagons (4-horse), and twelve bread and meat 
wagons (4-horse); the frames of the bodies, of the sides, of the 
front, and tailboards, as well as the whole of the under carriages, 
to be of iron, in place of wood. 

They likewise desire a supply of trestles, iron table tops, and 
ironwork for soldiers’ forms and tables. Iron galvanised basins 
and dishes, together with tin dishes, are also requested. 

Ten thousand leather straps, also desired by the War Office, will 
probably be supplied by Walsall. 

Yet another explosion of a steam boiler has to be reported from 
North Staffordshire. This time they are the works of the Chatter- 
ley Iron Company, near Tunstall, which have suffered. The acci- 
dent occurred on Saturday morning. Two men were killed at once, 
and several others were much injured, one, at least, of whom is 
hardly likely to recover. The Chatterley Company have been 
hitherto engaged in raising ironstone, and are now erecting furnaces 
for the manufacture of iron in front of the present works, which 
stand on a piece of rising ground on the left-hand side of the rail- 
way, near Tunstall station, where the engine is supplied with 
steam from a set of four cylindrical and four two-tube boilers. It 
was one of the outside cylindrical boilers which went. The 
boiler went right round at the fifth of the twelve joints, and the 
fracture was as clearly and completely made as if the tube had 
been sawn through. Thedivided parts went in opposite directions, 
happily clearing the engine house and the pit gearing. As it is, 
however, the loss to the company, by the explosion, is estimated 


WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE IRON TRADE: Future prospects considered more encouraging: 
Better feeling in the markets and in the ironworks: No appre- 
ciable impr tin busi : Less uneasiness and anxiety as 
to the winter : The ironworks actively em; on Russian and 
American orders in hand—THE HOME TRADE—THE TIN-PLATE 
TRADE—THE STEAM AND HOUSE COAL TRADES—THE CWMDARE 
CoLLIERY—THE TRUCK SYSTEM— MONMOUTHSHIRE RAILWAY AND 
CaNaL CoMPANY HALF-YEARLY MEETING. 

FururE prospects of the iron trade are not, as a rule, considered 

discouraging, and this week it would seem that a lighter tone pre- 

vails both at the ironworks and in the markets. This better feel- 
ing, however, can scarcely yet be said to have led to an appreciable 
extent of business ; but it is clear that much of that uneasiness 
and anxiety which was acutely felt only a week or two ago as to 
what the position of the trade would be in the winter season has 
been allayed. Fortunately the large makers of this district had 
just succeeded in placing upon their books some a fine contracts 

fore the war broke out, and have consequently been at no loss 
hitherto in finding ample employment for all their hands. 

A few weeks more will witness the close of the Baltic shipping 

season, but makers are pretty sanguine in the expectation that if 

peace be restored large contracts will be forthcoming from the Rus- 
sian markets towards the close of the year. These expectations 
seem well grounded, because before the railways now in course of 
construction throughout the Muscovite Empire will be completed 
they will necessitate very extensive supplies of iron, The most 
that can be made out of the present pause in the transactions is 
accordingly being done in the way of preparing for a fresh supply 
of business, and there can be little doubt Dut that it will prove ad- 
vantageous in the end. Owing to the efforts which have latterly 
been made to clear off Russian engagements with the close of the 

Baltic season, the clearances to the United States and the colonies 

have not been so extensive as they might otherwise have been, but 

——- are being made for greater activity in the American 

trade. 

‘Railway materials are again in requisition on home account, 
something like a degree of activity having been infused into the 
home markets since the reductions in the bank rate of discount. 
The demand continues fairly good for most of the lighter descrip- 
tions of make, and only a comparatively slight reduction has been 
sustained in prices. 

There is no change to note in the tin-plate trade. The works 
are kept in average employment, but makers still contend that 
the prices obtainable for plates are quite unremunerative. 

On the whole a brisk business continues to be done by steam 
coal proprietors, and the collieries are working full time. This 
branch of trade, however, is not benefited by the war to the extent 
expected, the inquiries from continental markets. being scarcely 
equal to those of peace times. Purchasers of household coals are 
more numerous, stocks being now laid in for the winter. 

The Cwmdare Colliery is offered for sale by the Messrs. Rhys 
and Richards, 

It has been intimated that the commissioners appointed by 
Government to inquire into the operation of the Acts Thelema 
relating to the truck system will assemble at Cardiff in the forth- 
coming week, and persons possessing any information respecting 
the system are invited to communicate with the secretary. 

The half-yearly meeting of the Monmouthshire Railway and 
Canal Company was held at Newport on Wednesday, Mr. Craw- 
shaw Bailey in the chair. The directors’ report showed a gross 
revenue of £81,536, against £73,289 in the corresponding half-year; 
and the net receipts were £41,467 against £38,386. Mr. Cart- 
wright wished to know how the working expenses had increased 
from 47} to 49 od cent. He strongly complained of the conduct 
of the Great Western Company in assisting to construct an 
opposition line from Pontypool-road to Newport. Mr. Batchelor 
supported Mr. Cartwright’s views. Several of the directors stated 
that the Great Western board had repeatedly declared that 
it did not support the Pontypool, Caerleon, and Newport scheme, 
while in the last report of that company the line was described as 
“one promoted in the interest of the company.” The chairman 
announced that they would give every possible opposition to the 
scheme. Mr. Thomas Brown remarked that when he was on the 
Great Western board that company had no connection whatever 
with the Pontypool and Caerleon project. It was explained that 
the increase in the percentage of working expenses arose mainly 
owing to maintenance of way being pear Fen. against revenue. 
In several departments, ially the 1 tive, there had been 
a decrease in the working cost per train mile. The report was 
adopted, and a dividend at the rate of 54 per cent. per annum 
was declared on the ordinary stock. 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

IRONWORKERS’ CONFERENCE—THE CLEVELAND IRON TRADE— 
FINANCES OF THE MersEY Dock EstatE—NEW RAILWAY 
BRIDGE AT MALTON—THE PRYNN (s.8.)- MERSEY STEEL AND 
Inon CoMPANY—GaAS AT BRADFORD—STATE OF TRADE: South 
Yorkshire: Sheffield—MECHANICAL INDUSTRY AT DARLINGTON, 
Stockton, &c.— ARMSTRONG GUNS—THE TYNE ENGINEER AP- 
POINTMENTS—APPOINTMENT OF A LANCASHIRE AND YORKSHIRE 
RAILWAY OFFICIAL TO AN INDIAN AGENCY—LOCOMOTIVES ON 
RAILWAYS— DISTINGUISHED VISITORS TO Messrs. C. CAMMELL 
AND Co. (LIMITED). 


On Tuesday a conference of the Ironworkers’ Association and of 
the men connected with the North of England Arbitration Board 








at over £1000. The boiler was not under indep Pp 

At the inquest, which was opened on Monday, four witnesses, 
all men employed at the works, gave evidence as to the state of 
the exploded boiler. John Chadwick, engine tenter, said the 
steam, a minute before the accident, was at a pressure of 40 lb. to 
the square inch, which was 51b. under the usual pressure. The 
ordinary pressure was between 45 1b. and 501b., the valves being 
weighted at 45 1b., and steam blowing off at 48 1b. The boilers were 
fitted with water gauges and safety valves, and these were in good 
order on Saturday morning. The boiler was repaired two months 
before, and examined and cleared outa fortnight before. It was 
full of water five minutes before the explosion. James Johnson, 
one of the firemen, gave corroborative evidence. He added that 
the gauges would not. work with a pressure above 50 Ib., and 
the engine would not work at a less pressure than 451b. to draw 
heavy loads. James Marvhall, engineer, said the boilers 
were examined once a month, and he was in this boiler on Sunday 
week, when it was in good order. The boilers were weighted at 
501b., and the pressure could not rise above that. James Hulson, 
another fireman, looked at all the boilers at seven o’clock on Satur- 
day morning, and filled the boiler in question, which was full at 
the time of the explosion. It took two hours to filla boiler. He 
had never had to report a leakage in the boiler. They had strict 
orders not to work at a higher pressure than 50 Ib, e inquiry 
was adjourned. 

This =e. coming after the yet more terrible accident of 
the same kind in North Staffordshire, and only three days after 
ihe explosion at the Walker Ironworks at Newcastle-upon-Tyne, 
exuses much additional thought to be concentrated upon the ques- 
tion of the safety of steam boilers at the ironworks hereabouts, 








Aw American cnshenee tells us that the Columbus, Ohio, Gas 
Worss, are using McMillin’s purifying dust with + satisfaction, 
about thirty bushels being sufficient to purify 5000 cubic feet of 
gas per day, continuously, and without any addition or renewal. 





Can any correspondent tell us what the purifying dust is? 


represented by delegates was opened at Monkwearmouth, Sunder- 
land. Delegates attended not only from the north of England 
but also from Scotland, North Staffordshire, and other iron dis- 
tricts. Several matters of interest were di d by the meeting, 
including the pending question of wages in Staffordshire, and the 
question whether the men of the North of England Board of Arbi- 
tration should give notice of an advance in wages as from Jan. 1. 
The best means of obtaining the co-operation of employers in 
different parts of the kingdom in forming boards of arbitration and 
conciliation, the weekly instead of fortnightly payment of wages, 
and other matters also stood for discussion. 

At Middlesbrough on Tuesday the stock of pig iron in the 
warrant stores was returned at 14,139 tons. Some small rail orders 
are understood to have been received in the Cleveland district 
during the last few days for American and British railways. 

The expenditure made by the Mersey Docks and Harbour Board 
on land and works at Liverpool up to June 24, 1869, amounted to 
£7,650,825. The corresponding expenditure on the Birkenhead 
side of the Mersey to the same date was £5,238,297. During 
1869-70 a further expenditure of £22,784 was made on the Liver- 

1 side of the river, and of £12,364 on the Birkenhead side. 

he revenue of the Mersey Dock Estate for the year ending June 

24, 1870, was £914,398, and the expenditure (including £642,509 
for interest on bonds) was £842,953, leaving a iunatipn at £71,445. 

During the last few days the North-Eastern Railway Company 
has been sinking a cofferdam on the Malton side of the river 
Derwent, for the erection of an iron girder bridge of two spans. 

Messrs. Oswald, of Sunderland, have launched a screw steamer 
named the Prynn. Her dimensions are as follows :—Length, 240ft.; 
breadth, 32ft.; depth, 17ft. 6in.; burthen, 1050 tons. The Prynn, 
which has or is to have engines of 150-horse power, with surface 
condensers, has been built more especially for the Baltic trade. 
She is expected to steam fast. 

A pat for the reduction of the capital of the Mersey Steel 
and Tron Company to £240,000 has been finally approved by the 
shareholders, 

The Corporation of Bradford will apply to Parliament next ses- 








sion for powers to supply that borough with gas, to purchase lands 
to construct works, to raise capital, and to acquire by agreement 

otherwise the plant and works of the local gs company. The 
company is now pee ste new works in the Bradford valley of 
great extent and productibility. 

A good business continues to be done at the South Yorkshire 
iron works, an active demand prevailing for pipes, plates, rails, 
&c. The Bessemer steel works are very active, the demand for 
Bessemer steel rails being especially animated. A fair, and indeed 
active, business has been done in steam coal, 

The heavy departments of Sheffield industry are fully employed. 
The armour plate mills are worked to the utmost, and the 
ordnance works are also actively engaged upon Government 
orders. The railway works are well employed. As regards 
Bessemer steel the supply is not equal to the demand. 

In Darlington, Stockton, Hartlepool, and Middlesbrough there 
is a good eal of iron bridge-building now going on. Several 
firms have also some good orders on hand for marine engines and 
locomotives. The foundries are busy, and trade generally is 
active, 

The manufacture of Armstrong guns is paseeiine actively. 

Mr. Ure will remain engineer-in-chief of the Tyne improvement 
works and piers, and will give a certain amount of personal 
attendance every month. Mr. Messent, engineer of the piers, 
will assume the superintendence in the absence of Mr. Ure of the 
whole of the river works, including the dredging and workshops 
at Howdon, &c. 

The Duke of Norfolk and a distinguished party visited last week 
the Cyclops Works, belonging to Messrs, C, Cammell and Co, 
(Limited). The visitors we | in succession at the processes of 
wire-drawing, spring-making, railway axle forging, &c. Then 
they had an opportunity of witnessing the production of some 
Bessemer steel rails, From the ingot produced from the melting 
pot in which Bessemer steel is made the steel was carried through 
all its successive stages of treatment until it appeared in its com- 
plete form in the shape of finished full length rails. Then the 
visitors had a look at armour plate making, in which department 
Messrs, Cammell and Co, are now doing a good deal. 








PRICES CURRENT OF METALS AND OILS. 































1869. 
Correr—British—cakeandtile; £sd. £64) £44.28. 4. 
0 0/7210 0..74 0 0 
° 0 0|/75 0 0..76 0 0 
e 0 0|78 0 0..79 0 0 
Bottoms ccccccscscccscccee| 18 0 04. 0 0 0/82 0 O%. 0 0 0 
Australian, per ton .s..0006| 70 0 0..72 0 0/76 0 0..77 0 0 
Spani © sccccccccesces| 0 0 0. 0 0 O| 71 0 0.72 0 0 
i BarS.csevesee ecccessee| 63:10 0.. 6410 0| 6710 0.. 68 0 O 
Do. refined ingot ...sse..| 69 0 0.. 71 0 0| 72 0 0..73 0 0 
YeLLow Merat, perlb. ......| 0 0 6 0 0 7| 0 0 6 OO T7 
Inox, ba hg= d, ton eee} 211 9 213 0 cash 
Bar, Welsh, in London......} 7 5 0.. 712 6) 612 6.. 615 0 
Wales ......| 615 0.. 000 600... 650 
Staffo 7100. 800/750.776 
Rail, in Wales......++++ 615 0.. 75 0| 6 26.6650 
Sheets, single in London 910 0.10 501 950.000 
Hoops, first quali’ 810 0. 950) 850.876 
Nailrods ..csccsess ° 17 ot 2 ets 6. TH 6 
Swedish.....cccscoscoscsese| 915 0..10 0 0] 915 0..10 5 O 
Leap, Pig, Foreign, perton ..| 18 0 0.. 0 0 0}/1810 0.. 0 0 0 
ish, W.B. wesecesseceeee| 20 5 0.. 0 0 0/20 7 6.. 2010 0 
Other brands ...ecccssessee| 1810 0..19 0 0/19 0 0.1.19 5 O 
Sheet, milled ...ccccccccsee| 2010 0.. 21 0 0/20 0 0.. 000 
Shot, patent..ccccceccsroose| 22 0 9. 23 0 0/22 0 0..22 5 0 
Red or minium ....sescooee| 1915 0.. 2010 0) 20 0 0..20 5 0 
te, eee 30 0 0.. 0 0 0/26 0 0.. 28 0 0 
ground in oil 00 0.. 0 0 0/26 0 0.29 0 0 
Li e, W.B. woo» 000... 00 0/24 00.. 000 
QUICKSILVER, per bot. .. 8 0.. 0 O 0} 617 0.. 618 0 
ones, » per to 1915 0..18 0 0/2010 0.. 0 0 0 
English V&S.....6.. 19 0 0.. 0 0 0/2010 0.. 000 
Zinc, ditto sheet...e.e.. 23 0 0.. 0 0 0/25 0 0. 000 
Sree, Swedish faggot .. 00 0.. 0 0 0} 0 0. 000 
Keg.c-ecccccece ccocccseeee| 15 0 0.. 0 0 0/15 00... 000 
Ti, CA, PET CWH. seseseseee| 6 4 0.. 6 6 0] 615 0.. 616 O 
Straits, fine—cash ..........] 6 4 0.. 6 5 0} 611 0.000 
Or arrival ..ccccsccseeee| 0 0 0.. 0 0 0] 6 9 0.. 610 Q 
lish DIOCKS seccsscsceeee] 6 5 01. 0 0 0| 6 6 0. 00 9 
aaomihian csrétecsssnot © 6 Os 6 0 Ol SY 6. 68 @ 
Refined, in blocks........] 610 0.. 0 0 0| 614 0.000 
TrnpLaTEs, per bx of 225 sheets 
IC coke. elf 130.15 0/1830. 160 
IX ditto.. 19 0.. 111 0} 1 9 O. 112 0 
, se Oe 3 Oo OH ES Oe RO 
IX ditto... 113 6. 115 0| 114 0.. 117 0 
Coa.s, best, 016 0.. 18 9 0] 018 9. 019 6 
er sorts seece 016 3.. 0 0 0] 015 9. 017 9 
Oms, per tun, Seal, pale ......] 3610 0.. 0 0 0/40 0 0. 0 0 0 
rown . 30 0 0.. 82 0 0/38 0 0.. 34 0 0 
Som, ote scocresessecse| 83 0 0.. 84 0 0/92 0 0.1.94 0 0 
e, South Sea, pale......| 86 10 0.. 37 0 0/39 0 0.. 000 
Yellow coccccceccccssecse| 3510 0.. 36 0 0/38 0 0. 000 
Brown cesses 34 0 0.. 0 0 0) 34 0 0..35 0 0 
E.L. eese 32 0 0.. 83 0 0/32 00.0080 
Olive, Gallipoli 49 0 0.. 0 0 01/58 0 0.. 00 6 
Spanish.... 47 0 0.. 0 0 0) 5510 0. 50 0 
Palm ... 39 0 0.. 3910 0) 4210 0..43 0 0 
Linseed... 31 0 0.. 0 0 0/3115 0. 000 
Rapeseed, English pale . 4310 0.. 0 0 0/4110 0. 000 
Brown ceseccserccccesece| 41 0 0.. 0 0 0/3910 0.2. 0 0 0 
Foreign pale.scessscscsees| 46 0 O01. 0 0 0) 4310 0.. 44 0 0 
Brown .scossesssoccese| 42 VU 01. 0 0 0/3910 0. 0 00 
Lard cccocscecscecccessessees| 10 0 O.. 0 0 0173 0 0.2. 0 0 0 
Tallow ervecesesccecsecsseess| 35 0 O.. 0 0 0/35 0 O.. 0 0 O 
PRICES CURRENT OF TIMBER. 
1870, 1869, . 
Per load £824) £0 £ & Per lond— er s Fe 
Teak ....++s++0+++e13 0 1310/10 10 11 10 | Yel. pine, per reduced ©, 
Quebec, red pine .. 315 415| 815 415 Ist quality 16 10 18 19 18 101910 
rye 4 8 aus 3 5 410) $nd do.» 12 013 10, 13 0 1310 
samen so fas/ $f Same: TBR ea 
+ | el » 
birch ...... 315 5 0| 4 8 5 O|| Finland...” 710 810 % 06 10 
455 5| 4 5 510) Memel...... 0000 000 
0 0 0 0} O O O O| Gothenburg, yel. .. 9 011 0| 8 0 915 
0000/4565 white 8 0 9 10 810 
3 5 410] 210 4 0|| Gefie,yellow...... 10 51210) 9 03010 
310 410] 910 810! sseeesee 81012 0] 81010 0 
soc te £91 8 SIRES a 0 wl 
Masts, Queb. rd. pine 315 5 5/ 4 0 6 0 ia seer ao wee tae 
yl pine 315 5 5| 410 6 0|| Deck plank, Unt. 
rhpined 0 0 010000) perddfiidn..¢ 9990 0000 
Lathwood, Dania fm. 315 510] 410 6 0 | Staves. per standard M. 
Peter's 5 10 610/ 510 611 | Quebec pipe ...... 50007 000 
pte dg Adame aly § 10]/12 017 10) Baltic, crown » put etie © 
Se Jobnwhtspruce 131014 0/18 015 0 De near, J 320 0 28) 0 200 0 180 0 








BREAKFAST.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
The very agreeable character of this p ion has rendered it a 
general fayourite. The Civil Service remarks :—‘‘ By a 
thorough knowledge of the natural laws which govern the opera- 
tions of digestion and nutrition, and by a careful application of 
the fine properties of well-selected cocoa, Mr. E; provided 
our ast tables with a delicatel; pt Surcnie which 
may save us many a heavy doctor’s bill.” Each packet is labelled 
—James Epps & Co., Homeopathic Chemists, London. 

THE WARk.—STEAM FIRE-ENGINES FOR PaRIs.—During the last 
few days some officials charged by the French Government have 
visited England for the purpose of purchasing steam fire-engines 
with which to defend various public buildings in Paris against fire 
during the expected siege. The engines selected are very powerful, 
from the works of Messrs. Me: er and Sons, of London. 
Three of these have been already —two to the fire brigade 
of Paris, one to the Eastern Railway Company, and another fol- 
lowing for the Mini of Public Works. ‘These engines will 
doubtless save much valuable property. They are all constructed 
on the same system as pln ged which gained for these 
makers the first prize gold at the Paris Exposition, 1867. 
Engines of this make have also been supplied to the Prussian Go- 
vernment for the dockyards of Kiel rn Dantzic, 
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THE DRAINAGE OF LIVERPOOL. 


(For description see page 225.) 
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ZIMPROVED ASH-PITS, MANCHESTER. 
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BSSSSS 
To LIFT UF 
ON THE ASH-PIT SYSTEM OF MANCHESTER.* 
By Alderman R. RumvEy. 


Wuar is the best method of dealing with the excrementitious 
matters of large towns is a question of difficult solution. It has 
been discussed annually at the British Association, not, surely, 
without benefit, but certainly without arriving at any general 
agreement, 

As a contribution towards a solution of this question, a brief de- 
scription of the method adopted in Manchester may not be with- 
out interest, and may serve either as an example or warning to 
other large towns similarly situated. When attention was first 
directed to the sanitary condition of towns Manchester had 
scarcely any water-closets, but toevery large house, and in every 
street, serving one family or many, were privies and open ash-pits 
of large dimensions, situated at the back of the house, the privy- 
door opening into a yard very near the back door of the house, an 
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cover the best form to be adopted in all new property 
erected within the city. In 1868 the city council appointed 
a health committee and officer of health, and placed the construc- 
tion of privies and ash-pits under the superintendence of this com- 
mittee. At the same time the Artizans’ Dwellings Act came into 
operation, and the provisions of this Act, with powers possessed by 
local Acts, have furnished the committee with the necessary 
authority for altering the old ash-pit and enforcing the construc- 
tion of new ones according to the plans which have been adopted. 
In the construction of ash-pits the object of the committee was 
to prevent as far as possible the decomposition of the excreta, and 
consequent generation of gases passing off into the surrounding 
atmosphere ; and as decomposition is accelerated by moisture, they 
determined that all ash-pits should be made dry, excluding the 
rainfall by covering them over, and the drainage from the yard by 
requiring the floor and walls to be made water-tight ; they re- 

uired that the ashes from the pit should be placed daily in 


| the ash-pit for the purpose of condensing as far as possible the 


iacal and other gases, and preventing organic matter im- 





ash-pit opening immediately behind, with a door opening into 
sage forming the boundary between the streets or rows of 
ouses, and through which door the refuse or contents of the ash- 
pit were from time to time emptied. These ash-pits received the 
rainfall and all the refuse of the house. The gases eliminated from 
the decomposing materials passed off at a low altitude, and 
might enter the yard or upper rooms of the house without 

difficulty. 

The authorities of Manchester have at all times objected to the 
general use of water-closets in cottage dwellings. In the first 
, because they believed that in the limited space available 
in houses occupied by the working classes they would prove a 
greater nuisance than the privy and ash-pit outside ; secondly, be- 
cause of the loss of valuable manure which would be occasioned ; 
and, thirdly, because, looking at the rapid increase of population 
in the district, and the limited area of the watershed, the time 
would come when all the water available would be required for 
domestic and manufacturing purposes, and could not be wasted in 
water-closets. Adhering, then, to the dry in opposition to the wet 
system, the corporation has for some time engaged in the 
attempt to improve the existing privies and ash-pits, and to dis- 
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pregnating the air in the immediate vicinity. It addition to these 
arrangements it was foreseen that in summer time, when decom- 
position is most 
most scanty, a closed ash-pit might become a greater nuisance than 
an open one, and a ventilating shaft or chimney was determined 
upon, to be carried from the top of the ash-pit up to the side of 
and a little above the eaves of the house, for the purpose of carry- 
ing off all the gases and light vapours, and allowing them to mix 
with the surrounding atmosphere at an elevation which would not 
injuriously affect the inmates of the dwelling. 

In attempting these improvements the committee met with con- 
siderable ST ealinaainrdie covered ash-pit and flue had a hard 
struggle for exist ; the il was tical, especially on the 
efficacy of the flue; it was to little purpose to assure 
the members that as the emanations from the ash-pit would 
form the warm ashes of the kitchen, and the foecal matter be of a 
higher tem 
ascend an off at the highest point of egress, and, if there was 
no opening but the flue, then up the flue. The reply was, they 
might not do so. A flue had been connected with a covered ash- 
pit for a considerable time, and was found to be most effective, 
and it was urged that all other flues under similar circumstances 





igorous, and the supply of neutralising ashes | 


rature than the surrounding air, they must necessarily | 
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would also be efficient, just as surely as heated air ascending one 
chimney would ascend all chimneys. The evidence was not 
deemed sufficient. The committee was authorised and required 
to have a number erected, and meanwhile the enforcement of the 
regulation was suspended. When at length the council, satisfied by 
the evidence adduced, authorised the committee to proceed, 
another obstacle presented itself. The property owners, that is, 
the owners of cottage property, having chietly formed themselves 
into an association, rose in arms against the change; they declared 
that the cost of making the alteration would be £8 to £10, and 
that the rents must be advanced 1s. per week to carry out this 
new plan of the committee. They declared that in the opinion of 
practical and scientific men the ventilating flue would be perfectly 
useless, that the noxious gases would not escape through 
the flue, but would overflow into the back yard, producing 
greater evils than any it was intended to remedy ; and in a report 
of the executive committee of the ‘‘ Associated Property Owners’ 
Association,” issued in December last, it is declared that after 
nearly twelve months’ experience, and from consultations with 
gentlemen well able to form an opinion, they are more than ever 
convinced of its uselessness, and they promise at an early date to 
have the opinion of scientific men put in an official form in the 
nature of a report, which would be submitted to the health 
committee. What the opinion of these scientific men, upon 
which the property owners rest their case, may be can not be 
ascertained, as no report has ever been presented; but it is worthy 
of remark, as illustrating the complexity of our legal procedure, 
that with all the powers possessed by the corporation in its many 
local Acts, and the stringent clauses of the Artizans’ Dwellings Act, 
some of these property owners have succeeded in delaying the 
reconstruction of privies and ash-pits, in connection with dwellings 
declared by the officer of health to be unfit for human habitation 
for a period of nearly twelve months. Notwithstanding these 
obstructions the committee has continued its operations, Every 
new house erected in the city is required to provide a water-tight 
covered ash-pit with ventilating flue, and taking the worst of the 
old ones, just about 270 have been reconstructed on the new plan, 
or as near it as practicable. The results have been most satisfac- 
tory. I quote from a report of the health committee, giving to 
the council the result of an inspection of a number erected as a 
trial by the committee :—‘‘ It was found that the yards at the back 
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of the houses, and the privies themselves, were entirely free from | 


any offensive odours. 

The contents of the ash-pits were dry. The surfaces of the yards 
were clean. When the hand was placed in the opening of the seat 
a current of air was perceptible ; when a se of brown paper was 
lighted and then blown out, so as to produce considerable smoke, 
and the paper then held over the grid in the wall of the privy, the 
smoke was strongly drawn down into the ash-pit; the same 
when applied to the seat of the privy. No smoke escaped at the 
opening of the seat, but all passed up the flue and mixed with the 
atmosphere above the roof of the house. The information from 
the occupants of the houses was most interesting. Some of them 
stated that, whereas before the alterations were made they never 
opened the windows of the back bedroom in consequence of the 
stench that came into the room from the the privies and ash-pits 
below, they now opened them daily, and got the rooms ventilated, 
and that, although formerly they were scarcely conscious of the 
disagreeable stench from their neighbours’ premises, now their 
own were cleaner these fcecal smells affected them. The officer 
of health in his report, and as the result of careful inquiries, 
states that where the new form of ash-pit has been adopted, 
whether in old or new houses, there was not last summer a single 
case of diarrhoea or fever in the families of any of the occupants, 
although the former disease prevailed to a considerable extent in 
neighbouring families ; the testimony of many house owners 
is to the same effect. It is found that in new dwellings 
the cost of the new privy and ash-pit is less than the old one, 
while in the reconstruction in old property it is much less than, in 
their fears, they had anticipated. 

In the appendix to the report of the medical officer of the Privy 
Council just printed, Dr. Buchanan and Mr. Radcliffe made the 
following remarks on the Manchester system :—‘* We inspected 
a midden-closet arranged on thisjplan in a position where the ad- 
vantage of careful superintendence was secured for it, built accord- 
ing to the requirements of the corporation—roofed, drained, and 
ventilated by a shaft carried up above the eaves of the adjoining 
building. The closet or privy used by a single family only opens 
into a small yard, 8ft. 2in. across at the widest part, and faces 
the living room of the cottage occupied by the family. A urine 
catch pan was fixed beneath the privy-seat ; the midden was two- 
thirds full of ashes and refuse, the latter cast in beneath the 
hinged seat, and no excrement was exposed to sight. As it con- 
tained fifteen months’ accumulation of excrement, ashes, and house 
refuse, its condition might not unfairly be regarded as similar to 
that of a closet emptied more frequently, but used by several 
families. There was no smell of excrement, nor indeed any 
marked odour about the privy, though on the same day (during a 
frost) in unimproved privies about the town there was notable 
stink. A current of air, as we determined by experiment, passed 
down through the aperture of the seat and upwards through the 
ventilating shaft. The occupants of the house averred that no foul 
smell was at any time experienced by them from the closet. 
The removal of the contents of the ash-pits has been managed 
by the corporation since 1845. There are ft 38,000 ash-pits of 
all sizes in the city, some large ones requiring to be emptied only 
once or twice a year; on an average the contents will not be re- 
moved oftener than from two to three times in the course of a 
year. Inthe newly-constructed ones, the size being so much re- 
duced, the contents require to be removed more frequently, but 
the health committee, regarding the matter in a sanitary point of 
view, not in an economical one, consider even the size of the new 
ones too large, and are gradually aiming at a size that will necessi- 
tate the removal of the contents every two or three weeks ; but it 
is difficult to effect great changes allat once. Many people ob- 
ject to the emptying of the ash-pits frequently, or until they are 
filled with ashes, excrement, and refuse, and frequent removal 
can only be effected by limiting the space in which this refuse 
matter is contained. The ultimate aim, then, of the health com- 
mittee is to provide for every cottage a privy and small ash-pit, 
not sunk deep in the ground, and perfectly water-tight, excluding 
the water from the yard and slops from the house, and covered 
over to exclude the rainfall—excluding also, if possible, all refuse 
matter except the small ashes from the fire, and securing that 
these ashes shall be placed upon the excrement daily. In every 
case the ash-pitis placed as Me seat the entrance door of the houseas 
possible; and asin all new houses a yard space of considerable size is 
required, generally the privy and ash-pit will not join up tothe walls 
of the house, and in every case where it does so a strong flagis placed 
between the walland the privy; and as the floor is sunk beneath the 
level of the floor of the dwelling, percolation will be entirely pre- 
vented. In addition, a ventilating shaft must be carried up to the 
eaves of the house, the horizontal portion of which may form the 
coping of the separating wall between the two houses, and the 
area of this shaft must not be less than eighty-one square inches. 
A drain and grid are also required in the yard to carry off the 
water and slops of the house into the street sewers. Already 
upwards of 1500 have been erected under the supervision of the 
committee; the occupants are perfectly satisfied, and are constantly 
expressing their approval, The —- of the property owners 
is subsiding, and, although it will take many years to alter will 
improve the 30,000 old ones in the city, the committee and the 
ofticer of health feel confident that every step in this direction and 
tend to reduce the death rate and improve the health of the 
inhabitants. 








SOME REMARKS ON THE EXTENT TO WHICH 
EXISTING WORKS AND PREVAILING PRAC- 
TICES MILITATE AGAINST THE PROFITABLE 
UTILISATION OF SEWAGE.* 

By J. Bartey Denton, M. Inst. C.E., F.G.S. 

THE inability of chemists to extract from the liquid sewage of 
towns an appreciable proportion of its dissolved obnoxious and 
fertilising elements, and of manure manufacturers to convert the 
solid suspended matter into a compost that can be sold at a price 
profitable to the maker and the consumer, is bringing all persons 
interested in the removal and treatment of sewage to the conclu- 
sion that the refuse of towns must be transported direct to the 
land by the agency of water or earth, whereby all interim deten- 
tion and manipulation may be avoided, ith the astonishing 
rapidity with which chemical science has advanced within the last 
century, it may appear precipitate to act upon any present con- 
clusion ; but is must be remembered that, not only in England, 
but throughout Europe, a large amount of attention has for the 
last twenty-five years at least been given by chemists and other 
scientific men to the question of sewage purification and utilisa- 
tion, without discovering a A chemical process of effecting the 
objects ; and that, as recently as last year (1869), the present 
royal commissioners appointed to inquire into the best means of 
preventing the pollution of rivers enunciated the following opinion : 

-*'There is but little difficulty in extracting suspended matters 
by filtration, but as these do not contain quite one-seventh of the 
total valuable constituents, the process, though simple, has never 
been remunerative. ‘The operations of the chemist have, there- 
fore, been directed chiefly to the soluble constituents of sewage 
and have had for their object either the precipitation in a soli 
form of the valuable but offensive ingredients, so as to convert 
them into portable manure, or, secondly, the rendering them in- 
offensive by the action of disinfectants. Although these opera- 
tions have not been altogether unsuccessful, they have hitherto 
entirely failed in purifying average sewage to such an extent as to 
render it admissable into running water.” [See the report on the 
Mersey and Ribble rivers by the Rivers Pollution Commission, p. 52.] 
The same commission, in their second report of this year {is70), 
ou the chemical process known as the A B.C. process, add there 
words to their conclusions ;—‘‘It would obviously be rash to set 
any bounds to the possibilities of chemistry. Substances may 
perhaps, be hereafter discovered, capable of combining with and 
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rendering insoluble the filthy constituents of our town yey A 
but we are compelled to admit that the present resources of thi 
science hold out no hope that the foul matters dissolved in sewage 
will be precipitated and got rid of by the application of chemicals 
to the offensive liquid. The chemical affinities of these foul 
matters are so feeble, and the matters themselves are dissolved in 
such enormous volumes of water, that their precipitation is a 
problem of extreme difficulty.” If we are justified in acting upon 
these views there is no consideration more opportune, now that 
we are compelled to desist from polluting our rivers and defiling 
our shores, than that which necessarily arises on the question of 
how far existing works and practices favour or militate against 
the adoption of either the wet or dry methods of direct removal ; 
and nothing will better prepare the mind for the consideration than 
the general admission that wherever people are ns, and a 
number of dwellings exist together, it is not possible to provide 
for the largely increasing use of water, by a population doubling 
itself within the period of fifty years, without underground con- 
duits for the discharge liquid sewage. That this is already prac- 
tically and generally admitted is proved by the fact that in nearly 
all our cities and large towns systematic sewerage already exists, 
and that there are fewer exceptions in the northern towns, where 
water-closets are very few, and middens nearly universal, than in 
the midland and southern towns, where water-closets are com- 
paratively numerous, though privies with cesspools still predomi- 
nate. At Manchester, Wigan, Blackburn, and Crewe, for instance, 
where the night soil from the middens is removed by paid con- 
tractors, or by the sewer authorities at considerable cost to the 
ratepayers, the liquid sewage is discharged by underground con- 
duits systematically devised ; while at Stafford, Ipswich, Stam- 
ford, and Winchester, where the ordinary privies and cesspools 
areemptied by theirowners, nosystematicsewerage whatever exists. 
To appreciate the difficulties which stand in the way of a profit- 
able utilisation of sewage in towns already sewered, it should be 
remembered that the first, if not the only object aimed at when 
the sewers were made, was to get rid of the refuse in the readiest 
possible way, irrespective of any effect the sewers might have on 
the soil through which they passed, or the sewage might have 
upon the river or shore receiving it. Very little thought was given 
to the best provision for storm waters, or to the influx of subsoil 
water, and the difficulties consequent upon sudden or constant 
dilutions, or to the possibility of polluting the soil in which the 
sewers were laid by the leakage of the sewage out of them. 
Though the sewers were not designedly made leaky, they were not 
constructed of a material and in a manner to secure their being 
water-tight, while in many cases the subsoil water was inten- 
tionally admitted. By general consent it has been ruled that, 
although towns may take their watersupply outof rivers, they shall 
not discharge their foul refuse into them, and it therefore becomes a 
matter of very greatimportance to consider how farthe worksdesigned 
for one purpose can continue to be used without modification for 
another ; how far, in point of fact, the sewage originally destined 
for the sea can be conveyed to the land in a profitable condition 
by sewage works designed without regard to the application of the 
sewage and consisting of channels which lose what they should 
retain and admit what is not only not wanted but what adds to 
the cost of utilisation. It should be here stated that the original 
**General Board of Health” recommended that all sewers should 
be water-tight, and that there should be a separate system of per- 
vious channels for the removal of subsoil water which, of course, 
could be readily made to discharge their contents into the sewers 
when required for flushing or dilution. The consideration of 
this question may be of little uvuil in those numerous towns 
where acomplete system of sewerage works have been carried out, 
as the difficulty and expense of altering them would negative any 
such propcsition ; but it will be of great value in influencing the 
character of works yet to be perfornied in small towns and 
villages where no systematic provision exists, and in places where 
an alteration of existing sewers is practicable at a moderate cost. 
To show to what extent existing leaky sewers, admitting subsoil 
water, will allow of the passage of sewage out of them into the 
surrounding soil is most difficult; but the fact must commend 
itself to the minds of all persons that, under certain conditions, a 
fluid existing inside a sewer may pass as rapidly out of it into the 
surrounding ground as the subsoil water may pass from that 
ground into the sewer. This effect will only be conceded when 
the height and pressure of the one exceeds the height and pres- 
sure of the other. Though the difficulty of ascertaining the 
quantity of sewage which escapes is great, and the facts 
will only become apparent when disease becomes localised in 
the neighbourhood of leaky sewers, there exists no difficulty in 
determining the extent to which the influx of subsoil water takes 
lace. Very many instances exist in which the quantity admitted 
s been already approximately ascertained. The greatest in- 
crease from the infiltration of subsoil water with which I am ac- 
uainted is at Tring and Hertford. In the first case, although 
the sewers are only connected with thirty houses, and the whole 
influx of sewage does not amount to 1000 gallons per diem, the 
dry weather discharge from the main sewer amounts to upwards of 
1,000,000 gallons perdiem. The effect of this abstraction of waterfrom 
the subsoil has been tolowerall thesprings inthe neighbourhood, and 
to lay nearly dry the head of the silk mill in the town, from whence 
the Grand Junction Canal Company obtained a supply of water at 
asummit level. In the case of Hertford the discharge from the 
sewers is more than nine times the water supply. But I will take, 
as a better illustration of the points I desire to raise, certain 
typical towns where the sewage is retained in the sewers for cer- 
tain periods of the day. It will then be made manifest that the 
evils of infiltration and escape must each occur, for when the 
sewers are full the sewage will pass out of them with the same 
freedom as the subsoil water will have passed in when the sewage 
was reduced within them to its minimum flow. At Blackpool, for 
instance, with a standing population of 7000, the water supply is 
about a quarter of a million gallons daily, and the discharge from 
the sewers about 1,000,000 gallons. There is, therefore, an in- 
filtration of water from some source of three-quarters of a million 
gallons, and no effort is made to keep the sewage on the flow when 
the tides rise above the sewers. In the town of Dover, witha 
standing population of about 25,000, where the water supply is 
upwards of 1,000,000 gallons daily, the ordinary dry weather dis- 
charge from the sewers amounts to nearly 3,500,000. Here, in 
order to keep the sewage “on the flow,” pumping is resorted to 
for two hours before and two hours after each high tide, and it is 
possible that by such means the escape of sewage is in some mea- 
sure reduced by avoiding the extreme pressure of maximum ac- 
cumulation. Under any circumstances it will be observed that the 
expense of pumping is increased by the influx of subterranean water 
in the proportion of 1 to 34, andas anatural consequence, that £350is 
spent when about £100 would suffice if the sewage alone was dealt 
with. If the returns of mortality in these places could be brought 
to bear, it would doubtless be found that certain epidemics are 
localised in the low parts of the town, while other diseases 
prevail in the higher parts caused by the pent-up gases gene- 
rated by detention finding their way upwards. But this peri- 
odical condition of surcharged sewers is not d to seaboard 
towns. In cases where the sewage is lifted, the sewer 
authorities may allow the sewage to accumulate in the sewers in 
order to avoid the expense of pumping at night, when precisely 
the same effect is produced as in seaboard towns under tidal 
infl or inst: , at the recently-sewered town of Bedford, 
with a population of 16,000, and a water supply of 250,000 gallons 
a day, the ordinary dry-weather flow of the sewage has been 
variously stated to be from 500,000 to 800,000 gallons per diem, 
although at the present moment the quantity pumped on to the 
sewage farm during twelve out of the twenty-four hours barely 
exceeds the water supply, showing that the addition due to sub- 
soil water is counterbalanced by an escape from the sewers during 
the period of rest. ‘that there is a considerable influx of water to 











| dilute the sewage, nevertheless, is shown by analysis made of the 
sewage taken at different times of the day. Thus Bedford, with 





its sanitary works so well devised in most respects, illustrates very 
aptly by its expedients to avoid some of the expense of lifting one 
phase of the evil arising from the infiltration of subsoil water, 
though the quantity to be lifted is trifling compared with that 
discharged from other towns. In many of the Lancashire towns, 
such as Bolton, Liverpool, Oldham, and Warrington. The aggregate 
daily excess due in these four towns alone reaches, I have reason 
to believe, something between twenty and twenty-five millions of 
gallons, which, if lifted 100ft., would cost, at 20s. per 
million gallons, upwards of £8000 ayear. At Cardiff, in South 
Wales, the increase is one and a-half millions, without any advan- 
tage in the way of flushing and cleansing—which it has beenstated 
always accompanies the influx of water—for there the inflowing 
subsoil water brings in with it a share of the sand, which deposits 
itself in the sewers, and is likely to become an increasing source 
of impediment and difficulty. In many instances of both seaboard 
and inland towns the sewage has been more than doubled ; and 
wherever it becomes necessary, on the ground of health and 
economy, to lift these wage by mechanical power—as we may safely 
assume will be the case in all towns without exception where the 
sewers have nota free flow—the difficulty and cost of dealing with 
such an increased quantity will become proportionately greater. 
It will not be in the cost of lifting only that the disadvantage of 
excess will be felt ; it will be extended to all the incidents of dis- 
tribution when sewage is applied either by way of irrigation or by 
natural filtration to land. The arrangements must provide for the 
increased quantity to be dealt with, rendered, in the case of irri- 
gation, more difficult still by the circumstance that the tempera- 
ture of the liquid is lowered in proportion to the amount of dilu- 
tion, a point of much importance in times of frost and during 
certain stages of vegetable growth. These observations are made 
with a full recognition of the difficulty, almost amounting to an 
impossibility, of making ordinary sewers completely water-tight, 
and of the truth that water finding its way into sewers sometimes 
acts beneficially in flushing them, and that at certain seasons the 
dilution of sewage applied to irrigation is advantageous. It is te 
the evil of indiscriminately admitting a largely disproportionate 
quantity of water, without any power to regulate the time and ex- 
tent of dilution, to which attention should be called with a view 
to determine future proceedings. Turning from sewage works to 
the utilisation of sewage by irrigation, which the Rivers Pollution 
Commissioners have recommended as the only plan of dealing 
with the sewage difficulty at present known, a very strong 
opinion has prevailed, and has been acted upon up to the present 
time, that it is only necessary to run the sewage over a surface 
of land covered with growing vegetation to extract from it all that 
is fertilising, and to render the efiluent liquid perfectly harmless. 
It has not been considered necessary that sewage should pass 
through, as well as over, the soil. In fact, in some cases pains 
have been taken to stop existing drains, and, by raising the water 
in the soil, oblige the sewage to flow over the saturated ground ; 
and it was not until the issue of the first report of the present 
Rivers Pollution Commissioners on the Mersey and Ribble Basins 
that public attention was generally directed to filtration as a 
means of purification. The commissioners themselves appear to 
have considered filtration, both downward and upward, separately 
from irrigation, and to have reported upon each as distinct opera- 
tions, for, after advising a trial of intermittent downward filtra- 
tion on a large scale, they add that in all practicable cases they 
would strongly recommend ‘‘ the adoption of irrigation in prefer- 
ence to filtration,” evidently considering that irrigation can be 
properly adopted without filtration.”* It is to this very important 
recommendation, as one likely to mislead, that I would call atten- 
tion, for by those who have made agriculture a study, and have 
traced the effects of irrigation in England, Lombardy, and else- 
where, it is considered that no irrigation is perfect unless it be 
accompanied by filtration, and thatif purification of the sewage is 
to accompany its profitable application to land it is absolutely 
necessary that no liquid whatever should pass off the surface, but 
that the whole should go through the soil as well as over it. To 
accomplish this, and at the same time to effect all the advantages 
the commissioners would secure by downward filtration solely, it 
is only necessary to form the surface of the land with slopes so 
graduated in relation to its porosity that the whole of each slope 
shall receive and eventually absorb its proportion of sewage ; and 
that, in all instances where a natural drainage does not exist, a 
system of under drainage should be so arranged as to secure the 
discharge of the sewage after it has passed through the drained 
soil and been completely filtered. Where the sewage has not been 
purified by passing through the soil between the surface and drains 
it has been owing to the drains being too shallow, or to the work 
being so imperfectly done that the sewage has found its way into 
the drains without any filtration at all, or with only partial effect. 
In no case where the sewage has uniformly filtered through 
a sufficient depth of soil has failure oeeurred. In one case (Wal- 
ton Convalescent Hospital) within my own practice the effluent 
water from a small area of land receiving the sewage of upwards 
of 300 rave having been subjected last year to a revised mode of 
natural filtration, in conjunction with irrigation, was analysed by 
Dr. Odling, and declared to be “ unexceptionable potable water.” + 
In this case the soil is free and porous, though it was excessively 
wet before it was drained. The effluent liquid of sewage after the 
downward filtration naturally incident to under drainage is mixed 
with a constant flow of subsoil water, the level of which is main- 
tained by the underdrains. At the Briton’s Farm, near Romford, 
Mr. Wm. Hope, V.C., has dealt with a somewhat different 
description of land, though of similar porosity. He has 
had the whole drained at a minimum depth of 5ft., and the 
effluent water from the under drains, though not equal in purity 
to that just referred to, shows very distinctly the superiority of 
irrigation in connection with filtration over irrigation simply. At 
Briton’s (as at Walton) not a drop of water passes off the land. 
Taking the average daily quantity of sewage distributed over the 
land in the months of June, July, and August, as rather better 
than 330,000 gallons, it has been ascertained that about one-third, 
i.e. nearly 110,000 gallons, were discharged by the under drains, 
only a small portion being subsoil water. The quantity of am- 





* This interpretation of their views is based on the following 
words from the general summary to their first report already 
quoted (see page 128):—*‘The drainage of more than one hundred 
people can purified sufficiently by application to one acre 
of land, but it is certain that much valuable though non- 
polluting matter is still left in the sewage when it leaves the land, and 
that such effluent sewage might be applied again to crops in a similar 
manner with very great advantage, and with additional benefit to the 
water itself.” But it is possible that the commissioners in this remark 
had reference to the water and drainage from sewage irrigated lands, and 
not to the effluent sewage running off them, as at page 60 of their 
report they say that ‘‘it is precisely in those cases in which the sewage 
is absorbed and disappears in porous land that we have observed, in the 
effluent water from drains, the most complete purifying effect.” 

+ Dr. Odling’s analysis of the effluent waters before the sewage was 

jut on the land (column A), during its application (column B), and five 
ours after the application (column C), were as follows :— 














Grains per gallon. 

A B c 
Total solid matter.. .. ..| 772 | 778 761 
Loss on ignition on 1°064* 1°00* 117* 
CRIOTINe 2. os 0s cc op 148 148 1°42 
Nitrogen as free ammonia .. 00016 00016 00016 
Nitrogen as organic matter . 0°0016 | 0°0016 00016 
Total hardness eae 21° 23° 22° 
Permanent hardness .. .. 20° 21° 19° ¢ 











* Not combustible matter. 

+ [These figures go to show that no change whatever took place in the 
amount and proportion of impurities contained in the water, except that 
the chlorine underwent a t diminution. Perhaps Dr. will 
27] how, under the circumstances, sewage became potable water.— 
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monia contained in the sewage as it is applied to the land is 3°194 
parts in 100,000, while the proportion in the effluent water is “065 
in 100,000 parts. The difference between these two cases is doubt- 
less owing to the fact that at Walton there is a much greater 
dilution by subsoil water than at Briton’s. At Walton the drains 
were designed and so laid as to avoid being under any land that is 
sewaged, while at Briton’s the drains were somewh:t more nume- 
rous fora given space, and, being laid out at equal distances, neces- 
sarily passed under the sewaged land. Though the work was 
doubtless carefully done, the sewage may reach the drains in a less 
filtered condition than at Walton. Though the instances are few 
in which irrigation and natyral filtration have been associated, they 
are sufficient to support the conclusion that no irrigation should 
be adopted in which filtration dors not form a part of the system. 
At Penrith, Carlisle, and Bedford, the whole of the sewage is ab- 
sorbed at the surface and discharged in different ways from the 
subsoil, and the amount of nitrogen and ammonia existing in the 
effluent water is stated in the report of the Rivers Pollution Com- 
mission to be as follows :— 
In Parts oF 100,000. 
Organic N > 
Pomrith .o «: eof pe oe oc wale Sipe soe 
Cartidle .. 0c $9 92 09 op ge SP 00 oe o¢ co Se 
Bedford .. oo os of cf gp ge WR cc co pp oo WO 

In the two first cases there appears te be ne nitrogen as nitrates 
and nitrites, but in the last thes are repre ag os. If these 
figures, with those relating to Walton oT Eriton’s, are compared 
with the analysis of effluent water from irrigation only, as prectiens 
at Croydon, Rugby, Barking, Norwood, Worthing, Aldershot, 
Banbury, Warwick, and Edinburgh, the superiority of the com- 
bined treatment will be fully confirmed, and there is no limit to 
the land which may be devoted to it; for drainage, properly devised 
and executed, will render the stiffest clays as suitable as tree soils. 
With complete pulyerisation of soil sewage farms may be esta- 
blished with security in any part of the country, inasmuch as down- 
ward filtration, which is only another term for drainage, is not only 
a sure means of purifying liquid sewage, as shown by the Rivers 
Pollution Commissioners, but it is equaliy sure to free the atmo- 
sphere of those noxious gases which several high medical authorities 
have feared may be evolved from surfaces irrigated with sewage 
matter. With a sewage farm naturally or artificially drained, and 
the surfare sloped so as to make the absorption and filtration of 
sewage certain, intermittent filtration may be practised byitself at 
any time when it is desirable to resort to it independently of irri- 
gation. At seasons when the sewage may be applied profitably to 
vegetation of course the two processes will proceed together ; but 
it will only be by operations admitting alike of combined or sepa- 
rate action that purification and profit may be secured free from 
all chance of malaria. 

With the prospect of applying the sewage of towns extensively 
to land by way of irrigation, it is most desirable that the proper 
preparation of land to receive it should be indisputably understood 
and acted upon. 
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THE SEWAGE OF LIVERPOOL AND THE 
NEIGH BOURHOOD—ITS COLLECTION AND 
ULTIMATE DISPOSAL.* 

By Mr. J. N. SHOOLBRED, C.E. 

LN the course of this paper it was stated that it is calculated 
that about £900,000 have been expended in drainage and sewage 
works in the borough of Liverpool. Of this, £600,000 may be set 
down as requisite for drainage (the primary object) ; £300,000 
would, therefore, represent the amount due to conveyance of 
water-closet sewage; and setting aside 20 per cent. upon this as 
interest, together with a large amount for depreciation and repairs, 
&c., we should have £60,000, or about 2s. 4d. per head, as the 
annual expense due to the removal of the water-closet sewage. 
Little variety can exist in the method of utilisation of the night 
soil ; indeed it must necessarily be disposed of to the farmer to be 
employed by him upon his fields. With respect to the other parts 
of the Liverpool district, they are all more favourably situated for 
this purpose, inasmuch as they all contain within themselves a 
certain amount of land yet under cultivation, and are also within 
a comparatively short distance of agricultural districts, where the 
manure may readily be sold tathe farmers. The rapidly rising 
borough of Bootle, with its 20,000 inhabitants, is in circumstances 
most like to Liverpool itself. It is being closely built upon, and 
has no agricultural district in proximity to it, except towards the 
north-east. However, it still contains a fair proportion of land yet 
in the hands of the farmer. Liverpool and its neighhourhood are 
favoured by nature with above the average amount of facilities, 
first, for the collection of its sewage by water carriage, and then 
in finding, at a comparatively short distance, an outlet in the river 
Mersey for the larger portion which it deems advisable to get rid 
of in this manner. Again, it is fortunate in having an outlet which, 
at present at least, secures immunity tothe town from the un 
pleasant consequences which sometimes arise from creating an 
acknowledged sewage nuisance; while, should the town itself at 
any time prefer to derive some benefit out of this refuse which it 
now throws away, Liverpool possesses, at no-excessive distance, a 
most suitable and extensive site for utilising its sewage by irriga- 
tion upon the land, with at the same time a certain market in 
itself for the vegetable produce of that irrigation. The author 
stated that a concession of the sewage of the town of Liverpool had 
been granted to a private company in 1866 for a term of twenty- 
five years, but which has so far resulted in little more than an ex- 
periment to utilise it by irrigation. The various main sewers of 
the western division discharge into the river Mersey and into 
its estuary by parallel outlets indicated on the map (see pre- 
ceding page) by the letters A to M. The only means there- 
fore of collecting their different contents and of bringing 
them to one point would be by the medium of an intercepting 
sewer running at right angles to them. A proposition was 
submitted some short time ago by the Walton board, by which 
the combined sewage of the twa districts Walton and West Derby 
should be conveyed to a suitable point near to Kirkby, to be there 
utilised upon about 500 acres of land of a light porous nature. 
Nothing so far has however been done towards carrying the matter 
out. The borough engineer of Liverpool, Mr. Newlands, on oc- 
casion of the concession of the sewage, reported tothe town council 
that the intercepting sewer for the borough of Liverpool, already 
referred to, but also extending back so as to include the sewage of 
Wavertreeand of Toxteth Park, might be constructed to convey the 
entire dry weather sewage, amounting to about 60,000 tons in the 
twenty-four hours, toa point at the extreme north’end of the borough, 
to deliver it at about 6ft. above theold dock sill datum (correspond- 
ing to above the Ordnance one); and that the cost of this inter- 
cepting sewer would be £70,000. The question then 1 to 
resolve itself into—(1) Who was to pay the £70,000 for the cost of 
collection? (2) The choice of a site for irrigation. (3) The means 
of conveyance from the point of delivery to the site chosen, At 
the time there were two companies seeking for the concession of 
the Liverpool sewage ; one the present concessionaires, the other 
intended to carry out a proposition of the writer’s. The con- 
cessionaires proposed—(1) To pay for the cost of construction of 
the collecting sewer within the borough sewer. (2) The site chosen 
for irrigation were some sandhills or rabbit-warrens at Aipsdale, 
‘not far from Southport. (3) The means of conveyance was in- 
tended to be by forcing by steam power in cast iron pipes. The 
course of the pipe-line was to be along and under the main roads, 
distributing the sewage on its way by hydrants to neighbouring 
farmers. Of this programme only aportion has been carried out, and 
that more as an experiment. Near to the northern extremity of 
the town of Liverpool there is a pumping engine capable of lifting 

000 gallons 125ft. high in twenty-four hours. Thence a line 
of 9in. cast iron pipes is carried somewhat along the line above 
indicated to Ince Blundell, furnished with hydrants to distribute 

* British Association. 











the sewage along its course if required. At Ince Blundell a farm 
of about forty-three acres has been leased, upon which the sewage 
is distributed. The results so far have not been encouraging ; not 
that the sewage farm itself when got into operation has not pro- 
duced the results anticipated, but that contidence has not yet been 
obtained in sewage irrigation to induce persons to invest their 
capital for this purpose. The compauy, in addition to the bad 
times which have existed for the last four years, have had this 
difficulty to contend with, much enhanced no doubt by their having 
taken upon themselves the cost of collecting works within the 
borough of Liverpool. The corporation of Liverpool, not having 
an immediate dread before their eyes of being compelled to dispose 
of their sewage otherwise than as at presentinto the river Mersey, 
naturally declined to bear this expense for the benefit of others. 
The sewage matter, however, was not such a valuable acquisition, 
as some supposed, that private individuals who were willing to 
make this experiment for the benefit of the borough of Liverpool, 
and to share with it any profits arising therefrom. In this spirit, 
therefore (though probably a premature one), was the proposition 
made by the advocates of the plan of the writer. This other 
company proposed—(1) That the corporation should bear the ex- 
pense of collection of the sewage within the borough, and of 
delivery at the northern extremity, as proposed by the borough 
engincer. (2) To utilise it not merely on the Ainsdale sandhills, 
above mentioned, and having there an exit to the sca, but also 
before reaching them on a low lying valley about the river Alt, and 
also stretching to the north-east of it. (3) The method of con- 
veyance was by gravitation in a brick culvert, to be constructed 
underground through those districts near Liverpool which might 
be used for building purposes, but once arrived at an agricultural 
district, it was to be continued on such an elevation over the sur- 
rounding land as would have allowed of the distribution by gravi- 
tation to the adjoining lands. This plan no doubt would have 
been more expensive in the first outlay, but then by it the £70,000 
cost of collection in Liverpool would have been saved to the pro- 
prietors, and the annual expenses of the gravitation principle 
would before long have more than compensated for the delusive 
economy of constant power forcing. A glance at the wap would 
show that a very large proportion of the sewage of Liverpool, say 
one-third, comes from a considerable elevation (about on an aver- 
age 2U0it. above the sea), and that this head is sufiicient alone to 
carry itand to distribute it over the above-mentioned low-lying 
valley of the Alt, which is, in fact, below the level of ordinary 
high water. 

Respecting the low-lying sewage of the borough of Liverpool, it 
was considered that a moderate lift would be quite sutffi- 
cient to allow this also to seach Ainsdale by gravitation. For this 
purpose it was designed to intercept the high-level sewage of 
Liverpool at a point nearly identical with the pumping station at 
present established, and following the main rad to the northward 
till near to Litherland, where it was to be joined by the low-level 
sewer, bringing the sewage from the low-lying portion of the town 
near tothe docks. This sewage was here to be lifted up into the 
high-level sewer, and the combined contents were to have been 
conveyed by gravitation alone to the low-lying valley of the Alt, 
and to the Ainsdale sands. One advantage of this plan was that 
it would have collected by means of its high and low-level feeders, 
in addition to the sewage of Liverpool, Wavertree, and Toxteth 
Park, which it already carried, the whole from Bootle, Seaforth, 
Orrell, and Litherland, before reaching the pumping station, and 
beyond the point, that of Great Crosby. Thus, nearly the whole 
of the sewage of the western division would have been collected 
by it, with the exception of Waterloo and Blundellsands, which, 
if necessary, might have been lifted into it. The sewage also 
from the eastern district might also have been intercepted by it 
nea: Orrell, as the tunnel sewer, to insure an outfall for that 
district to the sea, was then still contemplated. The course of 
this culvert is indicated by a dotted line where underground, 
and by a full one through the agricultural districts, which it 
traverses at an elevation above the ground to facilitate distribu- 
tion. The valley of the Alt, together with the large tract of 
low land beyond it stretching away to the north-east, as well as 
the high sandhills bordering it on the west, and protecting it 
from the incursions of the sea, seem pointed out by nature itself 
as an almost inexhaustible filter prepared by itself to receive the 
sewage of Liverpool. The whole district consists geologically of 
alluyial deposit. The surface of the valley of the Alt is composed 
of a porous, sandy soil; while the whole of the low-lying part 
beyond to the north-east is almost entirely a flat, peaty moss, 
originally subject to periodical inundations of the sea, but now 
protected from it by artificial banks and floodgates to the 
streams near to the mouth of the river Alt, and again for some 
distance beyond Southport, on the shores of the estuary of the 
Ribb Between these points it is protected by the high range of 
sandhills, averaging from 20ft. to J0ft. high, extending from 
Formby to Birkdale. To prepare these sandhills to receive the 
sewage would have entailed ecu much expense in preparing 
the ground, not to speak of the extra height to which the 
sewage pa have had to be raised ip order to irrigate them. 
Should circumstances ever require further land to be sought for, 
it may readily be found of the same uature, extending from 
the borders of that shown on the map to the east and nor¥sh-east, 
till it reaches the res of the estuary of the Ribble. Thére a 
large flat expanse of sand and sea marsh, between and in front 
of Crossens and Hesketh sands, might be reclaimed most profit- 
ably, and the sewage water poured upon it. 








ABSTRACT OF AN [NVESTIGATION OF THE 
MATHEMATICAL THEORY OF COMBINED 
STREAMS.* 

By W. J. M. Ranging, C.E., LL.D., F.R.SS. Lond, & Edin., &c. 
THE object of the investigation of which this is an abstract is to 

extend to combinations of any number of streams of fluid, whether 
liquid, vaporous, or gaseous, the principles which have been ap- 
plied to combinations of two streams by previous authors, and 
especially by Professor Zeuner, m his treatise entitled “* Das 
Locomotivenblasrohr ” (Ziirich, 1863). Several component streams 
of fluid, each coming through its own supply tube and nozzle, are 
led in directions parallel to each other into one end of a cylindrical 
space called the junction chamber, in which they mingle so as to 
form a resultant stream, and that resultant stream escapes from 
the other end of the junction chamber through an orifice called the 
throat. The dynamical principle upon which the motion depends 
is that of the equality of impulse and momentum. The aggregate 
momentum per second of the component streams is found by mul- 
tiplying the mass of fluid which comes from each nozzle in a second 
by its velocity, and adding together the products. The momentum 
of the resultant stream is the product of the mass of fluid dis- 
charged from the throat in a second into the velocity at the 
throat. The difference of these two momenta is equal to the im- 
pulse per second exerted in the junction chamber, which impulse 
is found by multiplying the area of the throat by the difference 
between the intensities of the pressure at the nozzle end and at 
at the throat end of the chamber respectively. If there isa gain 
of momentum the pressure at the throat is less than at the nozzles; 
if there is a loss of momentum the pressure at the throat is greater 
than at the nozzles. 

There is always a loss of energy, which is expended in producing 
eddies, unless the velocities of the component and resultant 
streams are all equal to each other. The amount of that loss can 
be calculated in any given case by the help of the principle already 
stated, and that principle being expressed in the form of an equa- 
tion, and taken together with ther equation expressing the 
equality of the mass discharged at the throat to the sum of the 
masses which come through the nozzles, affords the means of 


solving various probl as to d streams. 


* British Association, Section A. 














WHY THE VICTORIA EMBANKMENT WAS NOT 
STEAM-ROLLED. 

Some time ago it was publicly stated that the Metropolitan 
Board of Works are afraid of allowing a load uf 15 tons distri- 
buted over 10ft. by 6ft., to pass over those portions of the Vic- 
toria Embankment covering the Metropolitan Railway. It was 
even said that the passage of a load of only 10 tons would excite 
trepidation at Spring-gardens. Having first expressly “‘ substan- 
tiated” a statement certainly not anonymously made, an engi- 
neering journal attempted to account for this fact by stating that 
as ‘* there is but a thin crust of concrete between the underside of 
the macadam and the made ground beneath,” this ‘ concrete might 
have broken under heavy pressure.” The 12in. crust of concrete 
under the macadam therefore led “‘the Board of Works to incur 
criticism rather than danger.” This, in its entirety, is our amusing 
friend’s explanation, -with its at leag$ strained antithesis 
between public criticism of a bad road and the danger (?) of 
cracked concrete. Three weeks ago we pointed out that this ex- 
planation was utterly baseless and incorrect. We referred to the 
resistances to crushing of concrete long ago determined and pub- 
lished by Mr. Grant of the Board of Works. We showed 
by figures that the 12in. crust of conergte should be able to stand 
a load at least three times that of a 15-fon roller. 

Discovering that in writing up to hig patrgn’s brief he had been 
rather 100 hasty in his statement that concrete could not stand 
compression of less than 5001b. to the square inch, this same 
funny but incorrect gentleman then executed a strategic move- 
ment by modifying his explanation. By the last accounts he 
assumes that ag the ‘‘concrete foundation under the gravel and 
mud now passing muster for the Victoria Embankment road is 
insufficiently and unequally supported by made ground beneath, 
the passage of heavy loads must etude break it;” and he then 
goes the length of incorrectly asserting that this has already taken 
place. A walk over the soul will show that there is not the least 
truth in this statement that the 12in. layer of concrete has 
cracked under the light traffic it has undergone. In plain words, 
the ridiculous supposition is put forward that the plastic mass of 
new concrete, when laid on the made ground, did not adapt itself 
to the surface, but now lies on it, to use his own simile, like a 
** girder” of more or less ** span.” We can only suppose that he 
has never seen the substance termed cuncrete, and that his un- 
aided imagination bas not been able to respond to an unwonted 
call. The assumption is really too preposterous to be argued about ; 
the mere statement contains its own refutation ; and so we have 
again another example of the little wisdom with which the public 
is instructed. 

But if coming events truly cast their shadows before, the 
Board of Works have shown more wisdom in their practice 
than our friend in his theory. If the history of the future can 
really be read in that of the past, we have, in what was news last 
April, what may possibly be news at no long period hence, and, at 
the same time, a probable explanation of the prudence of the 
Metropolitan Board of Works. We refer to our hint that the 
authorities are afraid to trust the jack arches between the cast 
iron girders and the brickwork at the ends of the girders 
over the Metropolitan District Railway. Now, just six weeks 
before the opening of the Embankment, on the 15th of July, an 
“accident” did happen that was not calculated to establish the 
confidence of the Metropolitan Board of Contractors — we beg 
pardon for our /apsus penne—we mean Board of Works—in their 
brickwork over the Metropolitan Railway. 

In the Zimes of the 30th of last April, under the heading of 
** Fatal Calamity at Blackfriars,” was published an account of “a 
deplorable accident, by which a man, named John Gardner, lost 
his life, and several other workmen were more or less injured.” At 
least one of these others afterwardsdied. ‘* Itoccurredin connection 
with part of the works now in progress for the continuation of the 
Metropolitan District Railway from Westminster Bridge to the 
City, by way of the Thames Embankment, At the part of the 
works where the line widens on either hand, for the purposes of 
the station and platforms on the eastern side of Blackfriars 
Bridge, a lofty brick arch of considerable span was thrown across 
it. The arch at that spot had only recently been completed, and 
the cement issupposed to have bardly had time to set and harden.” 
It afterwards came out in evidence that the arch had been 
completed a fortnight previously. ‘‘A mass of concrete 5ft. or 
6ft. in thickness had been laid on the upper part of the 
sloping sides of the arch, and a thinner. layer on the crown, as 
part of the structure, while over that again was a coating of earth 
and broken bricks, varying in depth, and designed still more to 
protect the crown of the arch. At about four o'clock a laden 
horse and cart were passing over the surface of the arch when it 
suddenly collapsed, and a great mass of brickwork fell on the 
roadway below, and with it the horse and cart, and also the 
driver. Seven or eight navvies were working beneath at the time, 
one of whom, the man Gardner, already mentioned, was killed, 
and the rest ‘ eleven in all sustained various injuries, some of them 
dangerous.’ ” 

The Standard of May 3rd also gives an account of “‘ the fatal fall 
of an arch on the Metropolitan District Railway,” on the occasion 
of the inquest on another victim. Of course, as usual, the jury 
were “‘ not able to trace the actual cause,” and equally, of course, 
a great deal of evidence” was taken “tending to show that the 
occurrence was quite unlooked for, and not arising from careless- 
ness in construction.” In fact, the whole occurrence was myste- 
rious ; but, though so mysterious in itself, it throws a light on 
the fact that the Board of Works and their contractors have 
fought so shy of steam rolling for the Embankment. That any 
man could seriously believe there was any chance of cracking the 
coucrete—if once laid on a sound structure—by a 15-ton roller, 
and that any danger could possibly ensue, even if the 12in. ** thin 
crust of concrete” were cracked, are notions that an impudent 
barrister might possibly try to p ut before an uninstructed jury, 
but which a skilful barrister would not dream of putting before 
the engineering public, 


THE mine and coal trucks in the Merthyr district are being 
extended and developed, and the capacities of all the works are 
being considerably increased. 

THE GOVERNMENT AND SclENCE.—The full significance of the 
remarks made by Mr. Huxley, at the uncovering of Mr. Gladstone's 
statue, has hardly been sufficiently recognised. He admitted that 
the Premier was an acute and elegant poe mg and most anxious to 
place the means of education within the reach of every person in 
the land, but he suspected that the full importance for the practi- 
cal interests of the country of the encouragement of science was 
not equally clear to him. There can be little doubt that the pro- 
fessor had in his mind at the time of speaking the refusal of the 
Government to aid the expedition which had for its object the ob- 
servation of the approaching eclipse of the sun. The Astronomi- 
cal and Royal Societies had been encouraged to hope that the same 
assistance which had been rendered on similar occasions previously 
would not be withheld this time, when it might be fairly e ted 
that the nature of the corona would be at last determined. In- 
fluenced by this reasonable hope, the two learned societies agreed 
upon a programme which would entail upon the Government for 
its due execution an outlay of £500, and the provision of two ships, 
while the societies undertook to provide the rest of the funds and 
a staff of competent observers. The latter had already been selected, 
and included, among other names, Professors Pritchard, Roscoe, 
Tyndall, and Phillips, Lord Lindsay, Mr. Lockyer, Colonel Dray- 
son, and Admiral Ommanney, when an intimation was received 
from the Admiralty declining even a single ship, on the ground 
that scientific expeditions were foreign to the purpose for which 
the nayal funds were granted. A contemporary comments on 
“the huge Philjstinism of this proceeding,” in terms which, until 
some explanation be offered, seem quite justifiable. —Pall Mall 
Gazette, 
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ROLLING MACHINE FOR SHAPING AXLES.* 
By Mr. ALFRED Bowater. 


THE purpose which the machine, now to be brought unde’ 
your notice, is intended to subserve is that of rolling or shaping 
axles suitable for railway carriages. At the present time such 
axles are hammered into the required form by means of the forge 
or steam hammer. In order to produce the varied dimensions the 
hammer faces are made with grooves of suitable forms, sothat the 
workman during the progress of his work, by moving the forging 
or axle from one groove to another, succeeds in reducing the 
material, whether iron or steel, to the shape required. The pro- 
cess is slow ana tedious, while the labour is continuous and expen- 
sive. 

The question has often been put, ‘‘ Why are not axles for railway 
carriages rolled instead of hammered?” and remarks passed to the 
effect that were a machine introduced capable of rolling axles suit- 
able for railway purposes, instead of the present method of ham- 
mering them, a desirable improvement would be effected. The 
axles so produced should be superior in quality, owing to the fibre 
being worked in the proper direction, more uniform in size, and 
considerably reduced in price, The demand for all kinds of rail- 
way material must, for years to come, keep steadily increasing, 
and an improvement, however slight in itself, is of considerable 
importance if applicable over the vast extent of railway o e1a- 
tions. 

Such suggestions as the foregoing led to the consideration of the 
design for the present machine now offered to your notice, which 
machine I trust and believe capable of effecting a considerable im- 
provement as well as saving intime and cost over the methcds now 
employed in the manufacture of railway axles. 

Yhe machine consists of three rolls about sixteen or eighteen 
inches in diameter, supported by the usual standards, one at each 
end. The two rolls are placed on the same line, level with the 
base of the standards. The third roll is placed above, and so dis- 
posed that the peripheries of the rolls can be brought closer, or 
separated by lowering or raising the top roll. Powerful screws are 
fixed in the standards for this purpose. In the employment of 
this machine it is essential to provide a round bar of iron or steel, 
which should be cut exact to length, and to the weight required. 
This bar should be rather larger in diameter than the thickest 
parts of the axle when finished. The bar so prepared requires to 
be heated all over, and when ready to be placed lengthwise be- 
tween the rolls and parallel with their axles. The rolls are geared 
together so as to rotate in the same direction. So soon as the 
heated bar is placed between the rolls the rolls are, by means of 
the screws, gradually pressed closer together, thereby reducing the 
bar or blank to the required dimensions. The portions of the 
rolls which form the journal of the axle press first upon the blank, 
reducing the diameter at those parts, next the rolls upon the 
middle of the blank, and by degrees along its entire length. 

In reducing the diameter of the bar it necessarily extends its 

length. This elongation would amount in ordinary axles to from 
fourteen to eighteen inches. To allow for this elongation, those 
parts of the rolls which form the journals are arranged to slide 
Taterally with the ends of the axle, at the same time the rolls are 
continuously screwed closer together until the axle is reduced to 
the size required. 

Such is a brief description of this machine, which up to the pre- 
sent has not been tested. 








ON THE EFFICIENCY OF FURNACES AND 
MECHANICAL FIRING.+ 
By G, F. Deacon, C.E. 

HavinG for some time past given a large share of my attention 
to the subject of the efficiency of furnaces, I have to bring before 
you a few results of my experience in this most interesting and 
important inquiry. 

Since the time in which Wye Williams lived and laboured Pro- 
fessor Tyndall and Dr. Frankland have shown that the 
energy of combustion is within wide limits independent 
of the density of the air, the natural inference at first sight 
being that in furnaces the temperature of the air does not 
affect the efficiency. One of Wye Williams’ well-known ex- 

eriments was to introduce a bent ae perforated with fifty-six 

alf-inch holes into the centre of a furnace where one or two bars 
had been removed for its reception. ‘Adequate mixture,” says 
Mr. Williams, ‘‘ was thus instantly obtained, as in the Argand gas 
burner ; the appearance, as viewed through the sight-holes at the 
end of the boiler, being even brilliant, and as if streams of flame 
instead of streams of air had issued from the numerous orifices. 
It is needless to add that nowhere could a cooling effect be produced, 
notwithstanding the great volume of air introduced.” ¢ 

Now I cannot at present do more than state the simple fact that 
I have tried similar arrangements in many different instances and 
under several different conditions, and that I have rarely failed to 

»roduce a cooling effect. The arrangement by which the results 
nave been arrived at may be thus described : A few of the ordin: 

fire-bars are removed from the centre of the flue. A pair of longi- 
tudinal bearers about 6in. apart are then introduced, their upper 
surfaces being level with the common fire-bars, On these bearers 
are placed small arched transverse bars, each about lin. thick, in 
contact with one another. Semicircular holes are cast in 
the transverse surface of these bars, so that when placed 
together on the bearers they present the ap ce of a tunnel 
about 9in. high pierced with numerous small holes, an arrange- 
ment not differing widely from that of Wye Williams, except that 
the tunnel, w=, | of loose cast iron pieces, is no more liable to 
deterioration by heat than common fire-bars, If the mere fact of 


* Bricish Association, Section G. + British Association, Section G. 
t “The Combination of Coal,” by C. Wye Williams, A.I.C,E. 











admitting air to the hydrocarbons at the moment of their genera- 


tion, and in minutely divided lines, is sufficient to insure their | 


combustion, surely nothing could do so more effectually than this 
arrangement. But the result. A large quantity of fuel being 
placed upon the incandescent carbon in the furnace, we have, 
after the expiration of a few seconds, a splendid display of white 
flame, not entirely smokeless, but comparatively smokeless, unless 
the quantity of air admitted is very large ; white flame and intense 
heat—evidence of the precipitation of the carbon particles and of 
their combustion after precipitation ; smoke burning—not smoke 
prevention; greatly increased temperature of the furnace door, 
evidence of increased radiation of heat. But, as I said before, in 
almost all cases a loss of efficiency in the furnace—a reduction in 
the absolute temperature of the flame. Was Mr. Williams de- 
ceived by that radiant heat? I cannot avoid the conclusion that 
he was in some cases at least. But the furnaces adopted with 
economical results contained elements not yet described. 
The ash-pit was divided into three chambers by two vertical sheet 
iron partitions, made fast to the longitudinal bearers in such a 
manner that all air entering it at the central chamber must pass 
through the arched bars, while that entering by the two side 
chambers reaches the fuel in the ordinary manner. Now, observe 
the difference:—Here we have a long central fire chamber open to 
the aironly at one end. The air before entering the fire chamber 
passes over the surface of highly-heated sheets of iron, traverses 
in turn the cross pieces of the little arched bars and the heated 
surfaces of the ribs. Even with this simple change the results 
are, I believe, in all cases, altered from failure to success. A 
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heating effect has been obtained where a cooling effect only could 
be produced before. 

To sum up my own observations on this subject, I find: (1) That 
the admission of cold air in quantities sufficient for the complete 
combustion of the gases in ordinary furnaces is attended with a 
loss of efficiency in all cases, even if that admission takes place in 
finely divided streams immediately over every portion of the fuel 
from which the gases are rising. Radiant heat, and consequent 
temperature of the furnace door, are enormously increased ; 
smoke, however, is considerably reduced. (2) That by the com- 
paratively slow motion of air over heated surfaces, and its 
consequent rarefaction and increase of velocity when issuing 
from the orifices of the arched bars, a much more perfect 
chemical union is insured. The flame is not so luminous, 
but a higher rate of efficiency is obtained. Radiant heat 
is decreased, the furnace door is rendered less hot, and smoke 
is more perfectly prevented. The old Cornish system 
of dead plate firing when conducted very carefully, and in such a 
manner that the incandescent fuel at the back of the furnace is 
never allowed to burn into holes, has, as we ow, certain 
advantages. But when the back of the furnace is left to itself, I 
believe it to be a most difficult matter to avoid the admission of 
cold air en masse, x condition which cannot but be attended with 
loss of efficiency ; and in my attempts to discover the best method 
of mechanical Liew, I could not find that those systems in which 
the coal had a progressive motion from the front to the back were 
free from these defects. Such methods appear to me to owe their 
advantages—for no doubt they have advantages 





i—to other causes 
than that of the perfect combustion of the hydrocarbons; and is not 
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| the comparative freedom from smoke in this system of firing the re- 
sult, in a great measure, of that union of carbon from the front 
with carbonic acid from the back, producing carbonic oxide, and 
inevitable loss of heat—the pernicious principle resorted to by a 
whole army of smoke-burning patentees? The apparatus which 
appears to me most correct in principle does not profess to com- 
pete with the more perfect mechanical stokers, inasmuch 
as the clinkers are removed by the firemen in the 
ordinary manner. In short, since my attention was drawn to the 
subject, I have come to the conclusion that the principle of what 
was probably the first attempt ever made in mechanical firing— 
I speak of Stanley’s patent—is capable of the highest possible 
efficiency. Twenty yearsago nearly every furnace in Lancashire 
was fed by the apparatus popularly known as the ‘“‘ hopper.” 
In a box on the front of each furnace two fans revolved 
horizontally. Fuel was drawn from a hopper by rollers which 
crushed and let it fall on togthe two fans, which in their turn pro- 
pelled it into the furnace. It was possible to adjust the speed in 
such a manner that the fuel was spread uniformly over the whole 
surface of the bars. I would merely add that when the two-flued 
La hire boiler replaced the wagon and egg-ended boilers then 
in use, the hoppers were taken down, possibly in some places ap- 
plied to the new flue boilers, found not to throw the fuel evenly 
over the bars, and discarded. In Leeds, however, they are still in 
use to a considerable extent, probably because some makers there 
took the trouble to adjust them to their altered circumstances. 
For a single two-flued boiler the hopper, as now in use at Leeds, 
requires about twenty toothed,wheels, and at least two worms to 
drive the crushers and other 

rtions; and notwithstand- 
ing the fact that the teeth 
of those wheels are con- 
stantly breaking, and that 
the whole apparatus trembles 
under the sudden check caused 
by a large lump of coal falling 
between the small crushing rol- 
lers, manufacturers who have 
tried it for so many years give 
universal testimony as to its 
economy. I understand that one 
engineer in Leeds still makes 
a considerable number of them. 
This apparatus does not, of 
course, prevent smoke, but it 
distributes the smoke from a 
given quantity of fuel over a 
longer peri in hand-firing, 
and reduces its blackness in the 
same proportion. 

Now, does it not appear that 
if we can retain the manner of 
throwing on the fuel, very con- 
siderably simplify the means, 
and use it in conjunction with 
the fire-bar arrangement already 
described, we shall have a very 
efficient furnace and a perfect 
preventer of smoke? The only 
drawing I can show you will 
sufficiently explain the nature of 
the new arrangement so applied 
to a two-flued boiler, at a period 
when the greater part of the 
improvements were effected. The 
twenty toothed wheels and two 
worms have been reduced to one 
worm and wheel ; the two hop- 
= (one over each flue) to one 

opper in the middle of the 
boiler-face. The crushing rollers 
have been done away with 

a altogether, and an arrangement 
= ——— substituted which crushes and 
meters the fuel as effectually 
but much less suddenly. Through the fuel in the middle 
of the hopper passes a cast iron screw with a tapering helix 
of] small diameter at the centre, but increasing gradually up to 
the internal diameter of its containing-cylinder outside the hopper. 
The two halves of this screw are right and left-handed respec- 
tively. It has a slow revolving motion, and its action on the coal 
contained in the hopper is evidently of a nibbling kind, while it 
metes out to the fans of each flue the desired quantity of fuel. 
There are other details which have not been overlooked, such as 
the well-known heaping-up of the coal on the dead plate, the 
cause of which has been entirely removed. And last, but not 
least, the whole machine is fixed to a frame made fast to the boiler, 
by three bolts through the shell, no holes whatever being cut in 
the boiler face. The fires made by this apparatus are perfectly 
level, and are absolutely free from even light smoke. — . 

If any members of this section desire to see one in operation 
they will have an opportunity of witnessing its performance, in 
conjunction with the Argand furnace, at the works of Messrs. 
Earles and King, Great Howard-street, in this town. I hold in 
my hand areport prepared about four months ago, on the efficiency 
of the apparatus in question. It is founded on very carefully 
made evaporate experiments, the conclusion being that the feeder, 
when used for the first time in competition with the best han 
firing that could be obtained, gave an increased efficiency of 
9°696 per cent. over and above the efficiency already attained with 
the Argand furnace alone. The cost of the combined peniey 
is, of course, much lower than that of any of the more elaborate 
mechanical stokers—lit:le more than one-half—but I believe the 
efficiency is higher. 
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SCREW-CUTTING AND GENERAL PURPOSE 


LATHE. 


CONSTRUCTED BY MR. JOHN WOOLFIELD, LIVERPOOL WORKS, BIRMINGHAM. 

















WE illustrate above a well-made aud substantial general pur- 
ose lathe, constructed by Mr. John Woolfield, of the Liverpool 
Works, Birmingham. The lathe embodies no special novelties, 

but care has been taken to secure strength and steadiness, and the 


arrangement of the parts is simple, and they are all easily acces- 
sible, advantages the importance of which is only too often 
overlooked by makers of ordinary lathes, who forget that although 
a lathe is cheap and plain it may be none the less strong and 


We believe that 


serviceable, and suitable for ordinary work. 
these lathes are sold at a very moderate price, and have been 
pronounced in the highest degree satisfactory by those who*have 
purchased them. 
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KING’S PATENT SAFETY HOOK AND CAGE FOR 
PREVENTING ACCIDENTS IN COAL MINES. 
Mr. JouHN Kine, of Pinton, Alfreton, Derbyshire, has given 
his attention successfully to a safety apparatus for the prevention 
of accidents in coal mines ; we give herewith an illustration of this 
apparatus. It consists of two distinct parts, each having its sepa- 
rate use, and for which two patents have been taken out. The 
** hook” has been in use for some time, and has given great satisfac- 
tion; it has been the means already of preventing many very 
serious accidents. The ‘‘ cage” is being applied rapidly, and, like 
the hook, answers its intended purpose remarkably well. The 
hook is for the prevention of accidents from over-winding, and the 
cage for the prevention of those which arise from the breakage of 
ropes during the ascent and descent in the shaft of the mine. 
igs. 1, 2,3, and 4 represent two positions of this hook and 
other details of the same, the letters of reference being the same 
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in each figure. Fig. 1 represents the hook complete as when at 
work. The body of the hook is composed of four plates of wrought 


iron; the two outer plates A A are secured to each other at a 
proper distance by means of a medium piece and rivets, which at 
the lower shackle form a frame, in which the other two plates are 
allowed to work freely. The inner plates B are of the shape 
shown, Fig. 4, and are placed right and left, with the ends D pro- 
jecting beyond the plates A A, as shown. A pin is fitted 
to the hole a, around which the sae B are free to turn, and 
when at work they are secured in their position by a smaller pin 
Lay Spm the hole b. It must evident that when the 
plates B are placed right and left, the one over the other, the slot 
¢ will form a complete hole, through which — of the upper 
sa and substantial 


enough for all ordinary working. Should the engineman, either 
through carelessness or otherwise, wind the chain up too high the 
horns D D come in contact with the plate P, and turning on the 
pin a act like a pair of shears, and cut the small pin 4 in two, 
which opens the upper part of the plate B containing the slot c. 
The shackle, which passes through the vertical slot d, 
in the outer plates A A, as shown in Fig. 2, is thus 
set free. As the horns D D are forced inwards, the 
parts EE are forced outwards, and rest securely in the position 
shown, Fig. 2. The ears F F are for the purpose of preventing the 
hook rs through the plate P, which by the momentum ac- 
quired in ascending, and also by the force of the blow, it would be 
most likely to do. This safety hook is simple and efficient ; by one 
simple action the rope is set at liberty, and the cage secured 
firmly in a fixed position. 

Fig. 5is a side view of the patent safety cage, with hook and 
chains, levers, guides, and a portion of the wire conductors. In 
the arrangement shown there are four of these conductors, two 
on each side of the cage, with four eyes,eeee, on each side, 
which serve as its guides in ascent and descent. On the top of | 
the cage are four brackets, one at each corner, carrying two shafts, | 
with levers, &c. To the four vertical levers four chains are at- 
tached, which meet in a ring connected with the hook. The outer 


levers are inclined, as shown in Fig. 5, having their ends resting 
on the guides ¢ ¢ ee, already referred to. These ends have holes 
to correspond with those in the guides, for the purpose of passing 
freely over the wire conductor WW. Fig. 6 is an end view of a 
portion of the cage, showing the arrangement of levers, &c. Fig. 7 
is au enlarged view of one of the levers, showing opening, &c. It 
wi'l he evident to the practical mechanic that when the chains are 
tight the levers are kept in their position, with the ends pressing 
down on the guides, and the cage will be free to move either up 
ordown. Should the rope break, or should the tension on the 
chains be otherwise relieved, a spring S (Fig. 7) attached by a 
chain to a lug on the boss of the lever, at once elevates the lever, 
as shown in Fig. 7, and, as a consequence, all the levers, as shown 
by dotted lines in Fig. 5. This change of position enables the 


| levers to lay hold of the wire conductors, as shown in Fig. 7, and 


thus secures the cage and prevents its descent. This arrange- 
ment, like that of the hook, is very simple and effective, and also, 
fortunately, inexpensive. Mr. King has also an arrangement 
for wood conductors, equally simple and secure, not herein illus- 
trated. 

All who are interested in these inventions may see working 
models, most of them full size, at the Working Men's Exhibition 
in the Agricultural Hall, Islington. 








ON THE CONSTRUCTION OF SEWERS IN 
RUNNING SAND. 
By Messrs. READE and Gooprson, Civil Engineers.* 

Att who have had experience in engineering are aware that the | 
most valuable knowledge is often that acqui while contending 
with unforseen difficulties. The introduction of the present subject 
tothe notice of the British Association will therefore, we hope, require 
no apology beyond the simple statement that some of the sewerage 
works entrusted to us having been executed in difficult sandy 
ground ; we are desirous of recording for the use of others some of 
the experience necessarily obtained. Probably noone who has not 
watched the process of laying sewers in ground similar to that 
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which distinguishes the land on the Liverpool, Crosby, and South- 
rt Railway, the whole distance from Waterloo to Southport, can 
orm any idea of the difficulties that have to be encountered. The 
whole ot that district is one mass of sand, resting on a bed of moss 
and marl, varying from 10ft. to 20ft. deep below the surface ; and 
having no natural drainage—in consequence of the elevation of the 
shore line of sandhills— in wet seasons, in the lower portions or 
slacks, flushes of water form. The permanent water level in the 
dryest in these places is only a few feet below the surface, 





shackle thus forming in all its part 
work. In connection with the head-gear of the pit there is a sub- 
stantial framing of wood, two pieces of which are shown in Fig. 2. 
These pieces, ¢c, have a stout plate, P, secured to the timber 
framing by four bolts. In the middle of this plate is a hole, 
through which the rope works, and which is sufficiently large to 
allow the upper end of the hook to pass, and which is pee high 





while sink where you will, before you get to the depth n 

for a sewer, you are sure to come to water. Now water in gravel 

or rock is not difficult to contend against, but in fine blowing sand 

it forms a subsoil of running sand or quicksand of the most lively 

and insinuating description. Sheet pile or trench as you may it 
British Association, Section G. 













streams in between the sheeting in streams of sand and also forces 
itself bodily upwards in the bottom of the trench by a species of 
disguised hydrostatic pressure. To keep open more than a short 
length of trench the full depth during the laying of the pipes is 
impossible, and consequently the difficulty of laying the invert of 
the sewer to a true gradient is immensely increased, while the low 
gradients demanded by the general flatness of the country require 
for the efficiency of the sewers extreme accuracy. When practical, 
in order to relieve the und of water, it is advisable we find, 
when it can be done without timbering, to open out a long length 
of cutting about 5ft. or 6ft. deep beyond where the pipes are 
actually being laid. In our works, from motives of economy and 
other reasons, we have mostly used pipe sewers, socketed, glazed, 
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and jointed in cement. Theoretically, such pipes with cement 
joints should form impervious sewers, but they do not; with the 
ordinary system of laying we know this to be impossible. The 
consequence is that where you have several miles of pipes the sub- 
soil water that enters the sewers is enormous. Summer or winter 
the flow is unceasing, nor is this in itself a disadvantage but 
rather the con , for the tendency of the flow is to keep the 
sewer sweet and clean. The Blund ds main sewer, which, 
with subsidiary sewers is about two and a-half miles long, in dry 
frosty weather last winter when ga showed a di e of 180 
gallons per minute, three-quarters of which at least would be sub- 
soil water, and apparently, except during rain, the flow does not 
materially differ at various seasons. This, then, as far as the water 
is concerned, is a distinct advantage, but along with the water 
sand streams in and forms a deposit along the whole length of the 
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sewer, which is only removed by cet 3 flushing. In every case 
where pipes are laid in running sand, however well and carefully 
the joints are made, we find this to occur. To get the cement to 
set before being washed into the sewer is no easy matter. 
In laying the pipes about twenty yards of timbered trench is 
opened at one time. A dam of sods, &c., is then formed 
across it in front of the pipes, and the sand between it and 
the pipes is dug out until a hole is formed from which the 
water can be baled out into the trench above, from which it is 
— to the surface. When all is prepared the pipes are 
owered down into the trench one by one, the joints bedded being laid 
ona bed of clay puddle 6it, thick; the joirits are then made good with 
quick setting cement, and the ceiierit is covered all round with a 
good collar of clay puddle to prevent it being washed into the 
sewer. With very gredt care and judgment a good sewer may 
thus be formed, but not a water-tight one, and we always find that 
the subsoil is drained nearly to the level of the invert in the very 
best and most carefully constructed sewers we have yet seen. This 
in itself is a positive advantage, but the consequent admission of 
running sand—and it is astonishing how fine an opening it, will 
run through—is an evil which it would be well if possible to 
guard against. In addition to this, the sitikihg of the baling out 
hole while laying the pipes has a tendency to draw the end 
pipes downwards, and thus interfere with the true gradients of the 
sewers. In all sewers in ground of this nature we have also to 
form what is called asump-hole at the bottom of each manhole, or 
these would speedily get choked. By the aid of the flushing ap- 
paratus, which we shall presently describe. the deposit in the 
sewers is flushed into these sump-holes, and then cleaned out at in- 
tervals. It is difficult to convey to anyone who has not seen it 
the insinuating nature of this sand, but by attention and frequent 
flushing we find that well laid pips sewers in such ground can be 
kept clean and sweet. Though sewers are possible and effective, 
laid in the manner just described, it is a matter of much care and 
attention to get them laid properly, and it is really essential that 
a clerk of the works should himself see every individual pipe laid; 
with all this still imperfect joints occur, for as soon as the baling 
out ceases, as the pipes are practically plugged up with a straw 
plug, which is drawn through the sewer to keep it clean, the level 
of the water rises sometimes even above the top of the pipes, and 
the hydraulic pressure thus created will find out all imperfections, 
and sometimes prevent the cement setting properly. Again, in 
putting in the sump-holes the tendency is to draw thenearest pipes 
out of level, and indeed the most satisfactory way of getting them 
in is to sheet pile them allround. Having had all these mani- 
fold difficulties to encounter we set ourselves to try and devise 
some method by which greater care in and perfection of iaying 
could be obtained. 

The model of the subsoil drain and pipe rest we now have the 
honour of showing you is partially the result of our experience in 
laying sewers in sand. 

At our suggestion, Messrs. Brooke and Son, of Huddersfield, the 
fireclay pipe manufacturers, have worked out the invention in a 
practical form, and we are now commencing to use it in the sewer- 
age works at Birkdale. The primary object of attainment is this 
—to get a dry subsoil wherein to lay the pipes, that the cement 
joints may have time to set and become water-tight, and by se- 
curing more time for the laying of the pipes, laying a greater 
length at a time, and the prevention of disturbance or drawing of 
the pipes while preparing the next excavations, to ensure greater 
certainty and perfection in the gradients and junctions, and con- 
sequently improve the general system of pipe sewerage. ‘That this 
is of the utmost importance none who practically understand the 
subject can doubt, for the difference between brick sewers and 
pipes often means whether sanitary work shall go on or be stopped. 
The subsoil drain, it will be seen by an inspection of the model, is 
in internal section a semicircle, and varies in diameter according 
to the diameter of the superimposed sewers ; for 2ft. pipes we 
purpose using drains 1ft. diameter; for lft. Gin., Jin. diameter ; 
and for 1ft., 6in. diameter. The length is the same as the pipes 
in the sewers, that is either 2ft. or 3ft. as the case may be. The 
larger pipes we use in 2ft. 6in. lengths. Each pipe is socketted, 
and the sides being brought up square a shoulder is formed, on 
which the bricks forming the rest, which also fit the top of the 
drains and the curvature of the pipes, are laid. The pipes in the 
sewer above are arranged so that they break joint with the sub- 
soil drains and the ends of each sewer pipe rest on the adjoining 
subsoil pipes. It will be seen that this arrangement secures ample 
space under the sewer for making the cement joints good. The 
operation of laying the subsoil drains is somewhat similar to that 
previously described as the mode we adopted for laying pipe 
sewers before employing this invention, the only difference being 
that the joints are made in clay alone, and from the small size of 
the pipes they can be handled and laid much more readily ; slight 
imperfections in the gradients also will not be of the same conse- 
quence as in the sewers, When a sufficient length is opened out 
we commence laying the sewer pipes upon the brick saddles or 
rests which have previously been accurately laid to the proper 
levels from sight rails in the usual manner, As this can be done 
without hurry or copfusion a more perfect sewer is the result. 
The subsoil drains are continued through some of the man- 
holes, as shown in the engraving, and are tihited to the 
main sewer at intervals discharging their contetits into sump- 
holes which retain the sand that may be brought down by the 
water and which then can be readily cipaited out when ne- 
cessary. In each of the intermediate manholes where the subsoil 
drains are carried through they will be fitted with a disc plug on 
the top for the purpose of flushing. When the flushin valves to 
be hereafter described, are down the removal of dny of these disc 
plugs will allow of any portion of the drain being flushed with a 
good head of water. It will thus be seen that while we retain all 
the advantage of subsoil water we avoid the evils of running sand, 
which, if not attended to, accumulates in the bottom of a sewer, 
cakes with the sewage matter, and obstructs the flow. Perhaps 
some may think that it would be better to keep the flow of stibsoil 
water entirely separate from the sewage by contiritiing the drains 
through or round all of the manholes with provision for admitting 
the subsoil water into the sewers wherever required for flushing. 
Special cases undoubtedly require special treatment, and in the 
case of wet gravelly ground it may sometimes be an advantage 
when using the subsoil drains to carry out a separate system, but 
in running sand the case is different, for without a certain 
number of stimp-holes the drains would itifallibly get choked, and 
to fit the subsoil drains with separate mafiholés and sump-holes 
would unnecessarily complicate the sewerage works, besides ititro- 
ducing other évils. Asa rule, we are in favour of introducing sub- 
soil water itito Sewers, as a YE flow tend’ to sanitary effi- 
ciency, but where the sewage is to be used for irrigation it may in 
some oases tender it difficult to dispose of the whole of the sewage, 
especially where  puiiping has to be resortéd to. There are, how- 
ever, to our mind 80 many objections to a separate system that we 
should not adopt one except for very special reasons. None can 
lay down rules and formulz for inflexible guidance in engineering 
matters ; all that can be done is to state principles, and the in- 
telligence of the engineer must be his guide in their application. 
Though primarily the object sought in the invention of the subsoil 
drain and pipe rest was the more perfect construction of the sewer 
proper, it possesses the additional merit of reducing the perma- 
nent level of the subsoil water to a lower level than does the 
ordinary seWer, ind is a distinct provisidn for that object instead 
of an accidental aecompaniment of sewerage works. 

Brick sewers it is common to construct with invert blocks, 
when the stibsoil is wet, and they make a very true foun- 
dation to build, the sewer upon. In running sand we find 
it very much better to construct the inverts with flanges 
as shown, and to them in clay as a precautionary mea- 
sure for keeping the sand out of the sewer. After the sewer 
is completed it is unnecessary to keep the invert drain open, as 
the brick sewer being porous admits the subsoil water and effec- 
tually drains the ground. During the construction of the sewer 





the invert blocks act as subsoil drains and very much facilitate the 
work. The experiments we have already: made with the subsoil 
drains have thoroughly satisfied us as to their efficiency. We find 
that when they are laid the sewer can be constructed with ex- 
treme facility with perfect joints, and that the effect of the sewer 
pipes breaking joint with the sub-drains is not only to strengthen 
the sewer at the joints and prevent drawing, but to ensure per- 
fection in the gradients. The subsoil drains are in fact a founda- 
tion for the pipes of the sewer, and the sewer itself can be as 
readily constructed upon them as if the ground were perfectly 
dry. Those who have had experience in running sand will see 
this is no small advantage independently of the draining of thie 
subsoil which will necessarily occur. We have begun to use the 
subsoil drains, or ‘* blocks,” 48 the workmen already call them, ft 
the sewerage works we are carrying out at Birkdale, and when by 
their aid we get the 10,000 yard’ of intended pipe sewers com- 
pleted, we shall be in a position to state the results, and to give 
further information to any engineers who may ask for it. 

For all sewers flushing is of, the utmost importance, yet 
how seldom is any provisibn made for it except by the intro- 
duction of a tater company’s hose whieh combities the minimum 
of effect with the maxitnum expenitlitute of water. In our 
works we introduce flushitig valves of the forms shewn in the 
engraving, but for sewers in sandy districts they should be used 
at more freqtient intervals, for unless we have abutitlatice of 
scouring force we are never safe as to the permanence of the sewer. 
Frequent flushing is of the utmost importance ; it is of no use 
making elaborate provisions that cannot be used when most wanted, 
or letting apparatus rust for want of efficiency in the executive. 
Local boards too often think they have done everything when a 
sewerage system has been carried out ; that it should be constantly 
attended to is of almost equalimportance. No apparatus can dis- 
pense with intelligent supervision but we cannot speak too strongly 
on this point, for, though it is a truism, local authorities act as if 
everything were self-acting, and only examine a sewer when it is 
time to pull it up. Unfortunately engineers are partly responsible 
for this state of things, for their works formerly were, from the 
absence of provision for flushing, apparently constructed on the 
same supposition. Flushing gates for large sewers are frequently 
used, but we are not aware of valves being used by other than our- 
selves forflushing pipes with theirown waters. Thatallsewersshould 
be flushed with their own waters should be an axiom of engineering, 
for otherwise in drought when water is scarce, and the deleterious 
decomposing matters which invariably accumulate in the best 
constructed tributary sewers most require removing, they stand a 
good chance of being left to breed fevers and other diseases, By 
having the valve, consisting of a cylindrical barrel, of the 
diameter of the pipe it is connected with, built into the man- 
hole, and filled with a flap valve hung to a diagonal face with 
a brass pin in the hinge, the water accumulates up the 
sewer until it rises to the safety overflow which should be 
below the level of any adjoining cellars. When this occurs, 
sufficient hydraulic power is accumulated to sweep all deposits out 
of the sewer below to the next valve. It must be understood that 
the sewer above the valve for a certain distance also shares in the 
cleansing operation ; but the force is greatest near the valve, and 
it decreases until it reaches a distance sufficient for the whole of 
the water to get into *‘ tram,” when the scouring force is equalised 
though much diminished. We have used these valves in all our 
works for the last five years, and find them invaluable. They in 
fact render that possible which would otherwise be impossible. 
We use them up to 2ft. diameter, but for the larger sizes a 
small portable crab winch, shown also in the engraving, 
capable of lifting one ton, and which fits on the manhole 
cover and to the barrel of which the chain of the valve is 
temporally attached, is employed to lift them. For brick 
sewers and sewers of a largerdiameter, the flushing gate manu- 
factured by Mr. Samuel Harrison, of Soho Foundry, Liverpool, is 
used. When not in use it lies back against the side of the man- 
hole and is held in its place by a catch. When closed and screwed 
up by the handscrews, the water accumulates behind and keeps 
it tight against its face until reaching the overflow. On to this 
gate is fixed a circular valve near the invert of the sewer precisely 
similar to that described for the pipes, and when it is required to 
flush the sewer it is suddenly lifted, a rush of water takes place 
along the invert and sweeps all before it. When all has escaped 
the gate can be thrown back readily as it is relieved from all pres- 
sure. The tlow of water being directed to the invert is more 
effectual than it would be were the gate itself opened, and the 
flushing force being applied through a smaller orifice lasts longer 
and is more sustained. ‘he great advantage, however, is that a 
very large sewer can thus be flushed without ary of the mechanical 
aids necessary for opening a large flushing gate against pr.ssure, 
and consequently the cost of the gate is not half of that of the 
ordinary sluice. At the termination of all the sewers we provide 
a flushing-box and pipe for filling the upper part of the sewer 
above the first valve, as the natural flow is there of course only 
small, The gullies we use are easily tleitied of sand, and 
have the advantage of remaining trapped dtiring great drought, 
as 5in. of water must evaporate betote the thtrapping takes 

lace. 

: The form of ventilator (already illustrated in THE ENGINEER) 
also by Mr. Harrison, though applicable to all situations, is 
especially so for districts where either much loose sand is blown 
about, or where there is a heavy traffic atid consequently muddy 
roads, The ordinary form, consisting of a brick chamber and sepa- 
rate ventilating grid, under such ¢ircumstaiites 800n gets choked 
with mud or sand, and the conséquent damp also destroys the 
efficiency of the charcoal. In all sahitary works, as We before said, 
we must have efficient superintendeticte, and the best method of 
making that superintendence efficient is té make the Work easy 
and light. It will be seen that the ventilatér cofisists of a com- 
bined manhole and ventilating cover. The ait grid is in the 
manhole cover itself, the frame which it fita into being lengthened 
into an air shaft which is perforated at the aide, and the bottom is 
sealed with the movable mud basket, to prevent any passage of 
air from inside to outside except through the deodorising charcoal 
basket. It will be seen that during a heavy fall of rain, 
or shou.d the cover accidentally be fixed lower than the road 
and surface water enter, the water may overflow the mud 
basket. To avoid damping the charcoal, this is provided for 
by the overflow pipe which is carried down into the water of 
the sump-hole whit ps it and ae it becoming a 
channel of communication eis Aged ternal i aiid the ex- 
ternal air. A small brick chainber or fltie is built at thie side 
covered with a cast iron plate to reveive the paving. Thé mouth 
of this in the manhole is fitted with af iron frame to receive the 
charcoal basket and the upper part communicating with the per- 
forationsin the side of the shaft of manhole cover,and thence with the 
external air. It is evident from this arrangement that the mud 
basket can be readily lifted out by its handles and emptied of its 
contents, and also that no inspection of the sewer can take place 
without this preliminary operation. being guaranteed. We have 
now described pretty fully our arrangements for sewering wet, 
sandy ground. Many of these inventions we use also in other 
places, but the original suggestions for them have arisen from our 
contentions with sand. In other subsoils, with quick gradients, 
we only use sump-holes in those manholes where the valves are 
fixed, carrying the sewer through the intermediate manholes b 
open culverts constructed in brick, of the form of the sewer, ahd, 
in fact, forming the bottom of the manhole, with a shouldér on 
each side. Undoubtedly the most efficient system of sewerage is 
that which sweeps matter away at once to the outlet, and 
sumpholes should only be used to prevent the possible choking of 
the sewers. The conditions of perfect sewerage may be summed 
up thus :—true gradients, as quick as can be obtained, but in- 





creasing gradually from the outlet to the branch sewers; perfect 
construction ; requisite depth below the surface ; provision for 
draining the subsoil water to the level of the sewers; adequate 
flow of water in the sewers ; abundance of flushing power ; constant 





flushing ; and sufficient ventilation ; and real active supervision in 
the executive. But above and beyond that, the abolition of cess- 
pools, middens, and stagnant pools, together with a perfect house 
drainage are essential. Often when sewerage works arecompleted the 
whole of their utility in a sanitary point of view is vitiated by 
criminal neglect of the house drainage. It is not merely sufficient 
to connect existing drains or the overflows of cesspools with the 
sewers ; they sliould be thoroughly examined, abolished, and the 
drainage reconstructed where necessary. We have no doubt that 
defective housé drainage is in most cases responsible for local out- 
breaks of fevér and other diseases, rather than the main sewers. 
Wé havé not treated of the tltimate al of sewage, as that is 
fidt within the scope paper, but may say that we firmly 
believe itrigatid#i to be Only absoltite remedy, and that in time 
works for effectiig a considered an integral Pn of any 
sores system. iat time has not yet arrived, but we are 
rapidly approaching it, and we wish the movement ** God-speed. 
To consider sewerage complete when the sewage is only turned into 
a tiver, or on to a shore, is a barbarity unwortliy of the age, and 
pt BaP duty of Government, and also we hope its intention, to 
absi mye prohibit the fouling of the watercourses and shores, 
aiid 86 force the question on to its only logical conclusion. 


THE BRITISH ASSOCIATION—DISCUSSION ON 
THE SEWAGE PAPERS. 

The President expressed a wish that the discussion on these 
papers should be contined to the mechanical and not the chemical 
aspect of the question. He considered that the subject itself was 
more fitted for the Chemical Section than for tae section over 
which he presided, 

It seems probable that this will be the last occasion upon which 
this most interesting topic will be treated by the Mechanical 
Section. 

Professor A. Reynolds drew attention to one of the chief desi- 
derata in sewage irrigation, viz., that sewage, to be of any value, 
must be applied to the land quickly and within a given time, for 
if allowed to stand or to ferment, before being applied, all those 
objections urged by opponents of the system were found in greatest 
force, whereas speedy application reduced them toa minimum. If 
delayed, its conveyance to the land then caused considerable 
nuisance, and its value when on the land was materially impaired. 
This condition entirely did away with the idea of applying sewage 
to the land by means of tue sewers of old construction, and in 
that he agreed with Mr. Denton. Large and small towns involved 
ditferent conditions, however. The laying down of new sewers 
for this purpose in large towns would entail serious cost ; but if, 
instead of conveying the sewage to one or two outlets, it were 
conveyed to many outlets, according to the favourable nature of 
the ground, the difficulties in large towns would be greatly re- 
duced, and the sewage could be put upon the land without delay. 
It was definitely settled that town sewage could be applied to land 
so as not to be offensive to persons residing near the land so irri- 
gated, as proved in the case of Bedford. There was not the 
slightest smell there—certainly nothing like so much as would be 
given off by two or three middens. A hundred acres of irrigated 
land would give off less offensive odour than two or three ashpits, 
provided that the sewage were put on the land before it had been 
many hours in the drains, which could be effected much more 
easily where the sewage was not, as in the present sewers in large 
towns, conveyed through long lines of sewers. At Bedford the 
area irrigated was about 150 acres, being the sewage from 12,000 
of the inhabitants; and it was raised mechanically for distribu- 


ion. 

Mr. Brierley, of Blackburn, confirmed the observation of Pro- 
fessor Reynolds. He had no hesitation in expressing an opinion 
that sewage could be applied to land without the slightest nui- 
sance to residents. At Carlisle some of the best residences were 
adjacent to the sewage lands, and for ten years there had been no 
substantial complaint. Building was still going on. The sewage 
fields were still being worked, but some of the sewage was allowed 
to flow into the Eden, simply because there was not sufficient land 
available for its utilisation. Negotiations were, however, in progress 
to obtain an extension of ground. 

Professor Ansted, F.R.S., had visited the sewage irrigation 
works at Aldershot in May lust. This experiment of utilising 
sewage from the camp was considered one of the model examples. 
The sewage, however, was fiot really absorbed by the process 
adopted, ahd the result was likely to be exceedingly unfavourable 
in cpiisequencs of the unmistakeable smell and the foul gases 
which were certainly generated in the immediate neighbourhood of 
the land. A group of houses had become almost untenable. He 
argued that the only reliable test of the efficiency of the system 
was the return of the Registrar of Health. 

Mr. Rawlinson, C.B., said Professor Ansted had been making 
gross misstatethents, which he defied him to substantiate. If ever 
there was a success, or if ever they might hope to have a success, 
in the utilisation of sewage, without causing offence, it was the 
experiment at Aldershot. It having been his duty, at the request 
of the Government, to investigate minutely the whole circum- 
stances of the case, in consequence of certain complaints made by 
the local board of the town of Aldershot, he had formed deliberate 
conclusions, aud they were entirely the opposite of those held by 
ig Ansted. Only a portion of the sewage of the camp was 
taken for irrigating some ninety acres of land, situate about one 
and a-half miles from it, and that land previously was probably as 
bad as any in the world, being almost bare sand strongly impreg- 
nated With iron. It had been worth nothing an acre: last year it 
was let at £25 an acre, on account of the sewage. The camp 
sewage, not being diluted with any other refuse, was much 
stronger than the ordinary town sewage, The lessee had said that 
if the promoters of the A.B.C. process would only set up works 
there to remove the solid portions of the sewage he would give 
them every facility for doing so, provided he Were allowed to re- 
tain thé effluent water for his own use. When the volume of the 
sewage was proveriy proportioned to thearea of land thesewage need 
not be applied to its Se more than fifteen or twenty days per 
annum, ‘To apply 1000 tons per acre it was run into a long line 
and over a narrow lip on to the land, so that it could percolate 
down to the roots of vegetation ; and even in the height of summer 
there Was no offensiye smell. If there was smell from irrigated 
land, it arose either from the sewage having become putrid before 
being put on to the land, or from the carriers having contained 
putrid deposit which set the sewage into fermentation, and thus 
gave off an offensive smell. The sewage at Aldershot went on the 
land at the top, and after flowing over, it left by the subsoil drains 
at the bottom as clear as water. Indeed it was often used 
for drinking purposes by the inhabitants of the very houses to 
which Prof. Ansted had alluded. He then explained the position 
of these houses, , = showed how the sewage was washed from 
their privies by floods over the land, and left to ferment and 
putrify. The sewage from Aldershot town was the nuisance—not 
that from the camp. These two points had deceived the com- 
plainants. The chief medical officers of the camp had returned 
that, as far as they could trace, no cases of illness were to be 
ascribed to the sewage farm, and when asked whether, from their 
experience at Aldershot, they would be prepared to recommend 
the adoption of the same principle in India, they replied 
unanimously in the affirmative. 

Professor Ansted repeated that the objections he had stated 
were rather under-drawn, and that the nuisance from the irrigated 
land was positive and unmistakeable. : 

Mr. Glazebrook coincided with Mr. Rawlinson’s opinion, having 
seen the. works. 

Mr. Hawksley, C.E., said Professor Ansted’s statements were 
perfectly true in every i , but he had not described one- 
tenth part of the defilements of that neighbourhood. Except the 
case at Birmingham, the abominations arising from that tion 

















emai 











THE ENGINEER 


229 











Sept. 30, 1870. 
rocess were the worst he had ever seen, and he said this because 
e was intimately acquainted with the experiment at Aldershot. 

That farm was set up really by the Government, in order to remove 


the nuisance arising from the camp sewage. The result had been 
to create a greater nuisance. ‘The land had been in many cases 
killed as to productiveness by over-saturation from the liquid 
sewage. ‘True, a portion of the land had been rented by an 
enthusiastic farmer at the fabulous price of £25 an acre, but find- 
ing it a failure, he had notified that he would giveitup. The 
land itself was, no doubt, very bad in quality, and irrigation 
properly applied would improve it; but irrigation had not im- 
proved it as yet. Nay, the farmer of the land not only paid 
nothing for it, but he actually received a subsidy of a great many 
hundreds a year for using it in this particular way for Govern- 
ment purposes. Irrigation certainly stimulated vegetation, but 
with what consequence? Why, that it produced a sort of 
atmosphere about it which was most detrimental to human health. 
That had been the result wherever water irrigation had been tried, 
in England, in Italy, and in the south of France. Sew 
irrigation, by reason of its carrying a great deal of effete and de- 
composing organic matter with it, must be pre-eminently offensive 
and injurious to health. The intensity of the smell arising from 
the process was not of so much consequence as the magnitude of 
the volume of bad air which had to umpregnate the atmosphere 
contiguous to the place. As to Carlisle, the statements made by 
Mr. Brierley were not accurate at all. Only one-sixth of the 
sewage water went on the land, the rest passing into the river 
at a point where there was no one to complain. At Carlisle 
there were about 250 acres of land, to which this one-sixth 
was applied. The sewage ran along one channel, and was 
thence conducted over the land by wrought iron troughs, from 
which it overflowed. The stagnation here and there was most 
offensive. Mr. Hawksley then went on to deal with the ditfliculty 
of obtaining land for irrigation contiguous to large towns, where 
it was most needed, at the same time preventing any nuisance. 
In our climate the soil generally required sewage in the proportion 
of fifty persons to an acre. ‘The rate of evaporation was very high 
in summer and very low in winter, so that while a comparatively 
small area would absorb a given amount of sewage in summer, a 
very much larger area would be required in the winter. Then 
what would be the consequence if the sewage water at pre- 
sent flowing into the streams and rivers, from whence it was 
taken largely for manufacturing purposes, was to be withdrawn 
from the locality of a town and taken to a distance to be poured 
on the land as sewage water? In periods of drought the manu- 
facturers of the country would be absolutely stopped for want of 
the usual water supply. It was the tendency of populations 
to concentrate, and with our present aggregate of fifteen millions 
we should require 300,000 acres of land w be converted into cess- 
pool marshes contiguous to the large towns in order to carry out 
this irrigation principle. Imagine the effect of applying that 
quantity of land to such a purpose! Was there not, then, some 
other plan, more useful, cheaper in a national point of view, and 
more advantageous generally? Such a method of irrigation was 
found in the union of chemistry with mechanics—what he called 
the chemico-mechanical process — which, however, was not 
identical with the A. b. C. process. Mr. Hawksley went on to enu- 
merate the advantages of this matter, which he submitted as a 
practical solution of the difficulty. 

Professor Williamson observed that towns must avoid nuisance, 
and it must be left to them to do so in the most profitable and easy 
manner. Each process had failed occasionally, and he would 
therefore be inclined to attach greater weight to favourable than 
to unfavourable reports. The A. b. C. process when carefully 
worked was capabie of preventing nuisanc2, but he had found that 
it had failed to extract from the water the really valuable matter. 
Chemists knew of no process for removing small quantities of 
ammonia from water, but plants and the earth together were com- 
pletely effective. Dr. Heisch’s test had shown clearly that water 
tlowing from sewage land did not possess the property of produc- 
ing fermertation. This test was the most refined known. The 
whole gist of the question appeared to him to be -How can the 
sewage be brought upon the land most promptly and efficiently ? 

Mr. Hope, V.C., observed that Mr. Hawksley had drawn very 
largely upon his imagination. He explained that the lessee at 
Aldershot had given notice to give up simply because there were 
no troops in camp, and consequently there was no sewage. 

The discussion was then referred to the Chemical Section. 

In this section 

Prof. Corfield commenced by giving a sketch of the contents of a 
work to be issued by the Committee, and which isintended to explain 
the present position of the sewage question. The subject was 
treated under the two heads of treatment and utilisation, by 
treatment being meant the removal of all refuse matter from 
human habitations. In compiling the work he had followed a 
kind of natural history order, beginning with the simplest methods 
that had been proposed for the treatment of refuse matter. The 
first chapter was on the early systems of middens and cesspoois. 
This was followed by a chapter on the sanitary aspects of the 
question. The third chapter was on improved midden heaps and 
cesspools, and then the dry earth system was discussed. The 
information in these chapters was mainly derived from the report 
of the Government medical officer and the Indian report on the 
earth closet system. Then there was a chapter on the public 
health aspect of the sewage question, and a chapter on the ditfe- 
rent methods of precipitation. He had come to the natural con- 
clusion that it was impossible to precipitate effectually ; the only 
process which seemed to have any raison déire at all was Biythe’s. 
The work then dealt with the treatment of sewage by filtration 
and irrigation, and lastly the question of irrigation was viewed 
from a sanitary point of view. On the last point it was shown 
that sewage farms could be made a nuisance, but that they need 
not be a nuisance. especially if the solid matters were separated 
and mixed with town ashes or street sweepings. It was shown 
conclusively that where sewage farming had been carried on worst, 
viz., at Milan, where the farms were stagnant marshes, inter- 
mittent fevers were caused ; but it was equally clearly shown that 
the fevers were caused by the irrigation of land with water con- 
taining no sewage whatever. There was nothing to show that the 
water containing sewage was more favourable to the development 
of fever than water without it. Where there were not marshes 
there was no evidence of intermittent fevers. With regard to 
typhoid fever and cholera the evidence even from the marsh farms 
was that when cholera and fever had been rampant in Milan there 
had not been a single case on the farms. Professor Caulfield then 
read a report on Dr. Russell’s analysis of a number of samples of 
London sewage, the general results of which were to show that the 
proportion of carbonic acid gas was ten times the amount contained 
in ordinary air; that there was no sulphuretted hydrogen ; and, 
with regard to ia and albuminoi 4 ia, four gallons of 
the air contained only a slight trace of ammonia. The conclusion 
was that the air was much purer than could have been supposed, 
taken, as the specimens were, in the month of August. The pro- 
fessor then described an experiment which the committee had 
undertaken, with a view to test whether endozoic diseases could 
be propagated by sewage. The committee purchased three families 
of guinea-pigs, each of four bers. One ber of each family 
was examined, and it was reported that no sign of the disease was 
to be found. The three surviving members of one family were 
now being fed with sewage produce only, one with unsewage 

uce, and one with unsewage produce known to contain larve. 

Pw the ex —— was completed the animals would be killed 
and examined, and the committee intended to prosecute experi- 
ments of this kind on a larger scale. 

Mr, Grantham said that several roots and s which had 
been ‘Mmanured in this way were also submitted to Dr. Cook for 
examination, and he found nothirg which was at all injurious. 

The President congratulated the section on the attention they 
subject. They had now for the first 

engineers and chemists to work out 











had given to this important 
time a committee formed of 





the subject scientifically, and he thought thatin the short time they 
had beeu at work the results were most interesting, and justified 
them in looking forward next year to a still further enumeration 
of most important results, 

Dr. Paul protested against the idea that the report was issued 
with the authority of the Association, or even of the whole of the 
Committee. Three out of the six members of the Committee 
appointed last year had taken no in its production. For 
himself, he disclaimed all responsibility, and he believed he 
represented the feeling of half the Committee. He entirely dis- 
approved of the course taken by the Committee in the inquiry. It 
was inconsistent, fi with engagements and pledges into 
which they voluntarily entered when they applied to various 
towns for grants of money for the inquiry, and in the next place 
it did not promise any kind of authoritative result. 

Mr. David Forbes, F.R.S., then read a paper on “* The utilisation 
of Sewage, with special reference to a Phosphate Process,” of 
which the following is an abstract: — The professor, after 
describing the processes, mechanical and chemical, by which 
sewage has been dealt with, alluded to irrigation, and 
said that while fully admitting the advantage of sewage irrigation 
applied to certain localities, he believed they would agree as to 
the importance of searching out for some chemical process by 
which the sewage might be at once deodorised to such au extent 
that the liquid conld be run off into rivers or the sea without 
danger to health, and thus obviate the necessity of erecting costly 
works for its utilisation at a distance. In 1845 works were erected 
in Edinburgh in which the sewage was treated with lime. This 
had proved a complete failure both in a sanitary and chemical 
point of view. The next system was the treatment of sewage 
with lime and chloride of iron. That was an improvement, but it 
had also failed. The next system was founded on the principle 
that alum had a very purifying effect upon water from the ten- 
dency of alumina and its compounds to combine with organic 
matter. Thencame the A, B. C. process, which wasjeffected by an 
extraordinary combination of substances, consisting of clay, alum, 
and blood ; but this also the River Pollution Commissioners had 
declared to have failed in the purification of the water. Mr. 
Forbes then called attention to what he said was an entirely novel 
process, brought forward by Dr. Price and himself. It was 
founded on the fact that certain mineral phosphates, especially 
those containing alumina, eagerly combine with the organic 
matter of sewage. A solution of the phosphates and milk of lime 
was added to the sewage, and the ammonia was precipitated in the 
shape of a double phosphate. Mr. Forbes illustrated the process 
with a bottle of Liverpool sewage, and the result was that in a few 
minutes the precipitate was seen failing to the bottom, leaving the 
water perfectly clear and free from smell. In another experiment 
he added ink to the sewage, which gave it a black colour, but the 
colouring matter was at once removed by the addition of the solu- 
tion of phosphates and the lime water. In fact, he contended that 
the sewage water so purified could be drunk without offence, and 
he caused some amusement by drinking a wine-glass of the water 
clarified from the London sewage. Before recommending the 
process he said they must be prepared to answer two questions : 
tirst, whether the water was sufficiently pure to be permitted to 
ilow into rivers ; and, secondly, whether the valuable constituents 
of the sewage had been precipitated. He proceeded to show that 
the answers to both questions were satisfactory, and in conclusion 
he expressed an opinion that his process would be extremely 
valuable in such localities as were found unsuitable for sewage 
irrigation. 

The President thought it quite likely that the system would 
succeed in those cases in which irrigation could not be successfully 
applied. They required ail the help both of engineers and chemists 
before they could hope for a solution of this most difficult question. 

Mr. Hope trusted the scheme would succeed. The ditticulties 
in the past had arisen from the fact that chemists had too much 
disregarded the engineers’ point of view, and engineers had dis- 
regarded the chemists’ point of view. 

Dr. Voelcker thought that both chemists and engineers were 
apt to take no notice of the poor agriculturist who had to use his 
valuable material. Valuable it was when in its right place, but 
he was afraid that in many cases sewage was a great nuisance, 
which ought to be converted by every available means into a harm- 
less substance. The question was, What were those means? His 
opinion was that the land was the only proper medium which 
would effect, speaking practically, the cumplete deodorisation of 
sewage. But that land ought to be in a condition fit to receive 
the sewage, one essential condition being that the sewage should 
not go over the land but through it. It was in the soil itself that 
the process of purification, oxidation, and the removal of what 
was really useful in the liquid must take place. Unfortunately 
there were few soils in a condition at present to receive sewage 
without allowing it to flow over the land. Of that nature were 
badly drained soils, particularly clay soils. Hence there were in 
many cases great difficulties. In some localities the diffi- 
culties of effecting the purification of sewage on account of 
the impenetrability of the stiff clay soils was very great, 
so much so, that he believed means would have to be adopted 
before the sewage was put on the land to remove, at any rate, the 
suspended matters, which were a great source of inconvenience 
and caused disagreeable smells. In the case of light gravelly soils the 
inconvenience was not so great, but in dealing with soils the par- 
ticles of which in wet weather ran together then the removal of 
the suspended matter was absolutely necessary. Something, he 
was perfectly sure, would have to be done in most cases, or else a 
nuisance would again be created on the land, and we would not 
gain that practical benefit which the farmer had been looking for 
so long. He cautioned corporations in dealing with this question 
against looking too much for remuneration in dealing with sewage, 
and thought they should take an interest in the question apart 
altogether from its pecuniary aspect. Asa means of separating 
the suspended matter from the sewage he was in favour of artifi- 
cially prepared filter beds. 

Dr. Gilbert pointed out some sources of error in calculating the 
results of sewage applied to land. It was sometimes forgotten 
that the sewage had to be applied all the year, when available, as 
well as when not, and the question of purification must be con- 
sidered when crops did not grow as well as when they did. He 
agreed with the opinion expressed by Professor Williamson in 
another section, that no process was yet known by which the 
offensive matter could be removed from sewage and leave manure 
which would pay the cost of production. The result of ten years’ 
close consideration of this subject led him more and more to the 
conclusion that with large populations water was the only mode 
of cleansing, and if they had water, irrigation was the only mode 
of utilisation and cleansing. 

Alderman Rumney, of Manchester, said he thought the Oom- 
mittee had shown a bias to the wet system, and had not done 
justice to the eh ne He thought this unfair to those towns 
that had subscribed in the expectation that the committee would 
obtain all the information they could with regard to both systems. 
No allusion had been made to Hull, where the dry system had 
most successfully worked, so much so that the death rate had de- 
creased from thirty-three to twenty-two per thousand. 

One or two other speakers also expressed an opinion that the 
Committee had too much confined their investigations to the wet 
system, and the speakers expressed a wish that more members 

ould be added to the Committee. 

The president said it appeared to him that while the irrigation 
question was one of chemistry the dry system was not, or, at any 
rate, it required less investigation. Whether one or the other 
came to be generally employed, it was important for chemists to 
have a clear idea of irrigation. That appeared to him the reason 
why the Committee had given their attention so much to this sub- 

ject. 


This closed the discussion, but a general wish was expressed 
that it should be continued, and the president remarked that 
the subject would come up again in the Statistical Section. 








ON THE APPLICATION OF THE CENTRE RAIL 
SYSTEM TO A RAILWAY IN BRAZIL, AND 
TO OTHER MOUNTAIN LINES. ALsO, ON 
THE ADVANTAGES OF NARROW GAUGE 
RALLWAYS.* 

By Mr. J. B. Fewu. 


Srnce the opening of the Mont Cenis Railwayin June, 1868, other 
mountain lines on the centre rail system have been under con- 
sideration in different parts of the world. One of these lines now 
being constructed is in Brazil. It commences at the terminus of the 
Canta Gallo Railway, crosses the Serra at an elevation of 3000ft. 
above the Canta 0 line, and terminates at the town of Novo 
Friburgo, a distance of twenty miles. In some of its principal 
features this railway resembles the summit line of the Mont Cenis, 
the gradients for the passage of the Serra over a distance of ter 
miles being principally from one in twenty to one in twelve, and 
the curves by which the line winds the spurs or counterforts ef the 
mountain being, for a considerable portion of it, from forty tv 
one hundred metres radius. The narrow gauge of 1°10 metres has 





also been adopted. In other features, however, there is an impor: 
tant difference between these two centre rail lines. The concession 
for the Mont Cenis was but temporary, terminating at th 

tion of the great tunnel, and the railway is laid on the 
existing public road, whereas the Canta Gallo line will be per- 
manent, and the works will be so constructed as to be specially 


adapted to its requirements. It will not have to contend with 
the difficulties of an alpine climate, and, profiting by th : 
perience of two years’ working on the Mont Cenis, it will have t 

advantage of important improvements which have been made in 
the engines, carriages, and permanent way during that 
Consequently, the Canta Gallo, and other simiia: 
being, or about to be, commenced have the interest of 
an important development of the capabilities and adv ag 
the centre rail system as applied to the construction and working 
of mountain railways. 1 what has 





It may be useful here to record 
already been accomplished in the task of carrying railways over 
mountain passes hitherto inaccessible to the locomotive, and of 
giving it the power of safely carrying trains of passengers and 
goods upon gradients and curves which would previously have 
been considered most perilous, and indeed impracticable. Th 
writer will, then, point outthe improvements which: per 
and more mature study have been made in the application of t 
system to mountain railways. It had been predicted of the 
Mont Cenis Railway that to attempt to carry the trailic over su 
a line by locomotive engines would be impracticable, and, if pos- 
sible, would be dangerous. We can now reply to thes: ibts 
the result of two years and three months’ working ou! t yamit 
line. During that period trains have run a distance of | i 
200,000 miles, and have carried between France and Itacy oy 
100,000 passengers without injury to any one of them, and, besik 
have effected the transport of a considerable merchandis: 
Since the month of September last the Mont Cenis Rail 
carried the accelerated Indian mail without missing th 
spondence by any delay on that line on any occasion; a: 
passage of the mail, when late from Brindisi, an hour ani 
a-quarter of lost time was made up in the crossing of the M 
Cenis. By the service thus established the delivery of the I: 
mail in London has been accelerated on an average by ab t 
hours. The ordinary mails between France and Italy | 
carried by the line since its opening, and one ni; 
has been cut off the journey between Paris and Turin. 

The difficulties which remain to be overcome in the wor 
such railways as the summit line of Mont Cenis relate p 
to some details in the construction of the engines, to t 
tions that can be effected in the cost of traction, and to t 
way. The first twelve engines built in France for 
Cenis were so constructed that both horizontal 
driving wheels were worked by one pair of cylinders. T! 
sions and distribution of the parts were, however, such tha 
movements of the two sets of wheels were not perfectly cui 
dent, by which a certain amount of unnecessary friction and w 
and tear are produced. The outside connecting rods bety 


rocking shafts and vertical driving wheels are p! 
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to the cylinders, and the horizontal distance between the cra 
pins and the piston rod is slightly increased and diminished at t 
moment of passing the dead points when the engine rises and falls 


on the springs. As a corresponding movement cannot take | 
in the connecting rods of the inside gearing a portion of the weight 
of the engine is thrown upon them and on the cranks, causing an 
increase of wear and tear, loss of power, and occasional bre 
downs of the engines. livered al 





In the four new engines «ec! 
the end of last year these defects have been removed by working 
the two sets of driving wheels by separate pairs of « i 
the result of which has been a consideravle reduction in t 

repairs, and prevention of the delays to the trains that | 

from the breaking of the machinery. These engiues | »th 
advantage of running at higher speed when off the centre 1 

of avoiding the wear and tear of tue inside wheels, and engine, from 
which the steam is then shut off. The compressing gear, low 

not yet perfect, as the effective pressure of the horizo 
the centre rail falls considerably short of the indicated pressure, as 
shown by the index on the foot plate, and consequently the t 
tive power exerted is not equal to that of the two-cylinder eng 
although the boiler and cylinder power is greater. There will be 
no difficulty in providing a remedy for this defect in the ' 
about to be built, which will have given to them dot th 
power of adhesion possessed by those last built for the Mont + 

in the latter the power is trausmitted from the cylinders ty t 
cranks of the horizontal wheel axles by a train of toothed wheels, 
which have worked well hitherto, but in locomotives there is no 
doubt that a system of cranks and connecting rods is prefer 
where the gearing can be so arranged. It is now propose i to di 
pense with the toothed wheels, and at the same time to introdu 
simpler method of driving than that adopted in the two-cy linc 
engines, by placing the inside cylinders one over the other, aud by 
means of crossheads, or diagonal rods, to drive the vertical axles 
on either side of the centre rail from each cylinder, so that when 
the upper cranks are on the dead point the lower cranks are on 
the midstroke, and the power for the purpose of passing ¢ 

,0ints has not to be transmitted from one side to thie r as ma 

the case where the cylinders are placed horizontally and the 

axles to be driven are vertical. The long six-wheel carriages with 
radial axles have been found to run more steadily and with less 
resistance on the sharp curves of the Mont Cenis than the short 
carriages with four wheels, and the dead weight to be carried 
is relatively less; it is therefore probable that either this or the 
double bogie carriage will be used on future railways when curves 
are admitted of two chains radius or less. The covered ways on 
the Mont Cenis have only partially answered the purpose for 
which they were intended, and considerable inconvenience has 
been experienced by the passengers and also the engine drivers 
from the want of ventilation and the heat. To remedy these de- 
fects, and render the covered ways effective for the passes of the 
Alps, they require to be raised 3ft. or 4ft., with chiuwmeys at in- 
tervals, and the length of line covered should be extended from 
10 kilos, to 20 kilos. The Canta Gallo Railway will, of course, re- 
quire no covered ways. The permanent way will not differ much 
from that on the Mont Cenis, except thatthe strength of the centre 
rail chairs and fastenings will be somewhat increased. Considered 
in an economic point of view, the result of the application of the 
centre rail system to the Canta Gallo Railway will be as follows : 
—Assuming the cost, as estimated, to be about £300 000, it would 
be at least double if made on the steepest gradients, say Lin 30, 
on which ordinary engines could work. The cost of traction and 
maintenance will not be greater than they would be upon a 
line with ordinary gradients passing over the same country. The 
clear suving, therefore, effected by the centre rail system is at 
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least £300,000, and it has rendered possible the constiuction of a 
valuable Jine of railway which otherwise would have been com- 


TIIE SUSPENSION RAILWAY FOR MILITARY PURPOSES. 


expire. The Mont Cenis line, therefore, being temporary, and the 
duration of the concessions having been reduced to one-half or a- 
mercially and financially impracticable. Surveys have been | third of the period anticipated, it has the character rather of an 
made by the Indian Government for «a somewhat similar | experimental line than of a commercial enterprise. It has been 
line of railway from the port of Karwar to Hooblee, in the | the pioneer of the system, and will be follewed by other centre 
Southern Mahratta country both by way of the Arbyle and the | rail lines, which will place in communication many countries 
Kyga Ghats, The whole distance is ninety miles, and there are | hitherto separated by mountains impassable by railways worked 
gradients of 1 in 20 over a length of about ten miles for the pas- | by ordinary locomotives, and it is to these lines of the future that 
sage of the Ghats, The present cost of the transport of cotton | those who have worked on the Mont Cenis must look for the re- 
and other produce over the ninety miles is stated to be £235,000 | ward of their labours and anxieties of the past. 

per annum, and in addition there is the disadvantage of not being 
able to get the whole crop carried to the port for shipment before 
the rainy season commences ; a large portion of it has therefore to | 
be housed and kept till that is over. 

The passages of the Bhore and Thull Ghats have cost respectively 
£800,0u0 and £500,000 for lengths of sixteen miles and nine and | capital. 
a-half miles, or £50,000 per mile. amount of unproductive capital 

The length of the passage of the Arbyle or Kyga Ghits, with | Britain is estimated at £100, 


Narrow GAvGce Raltways. 

On reference to the Board of Trade return, published in July, 
1868, it will be seen that out of 477 railways in the United King- 
dom 327 of them are paying no dividend on their ordinary share 
These are principally short branch lines, and the total 

employed in railways in Great 
000,000. this sum about 








gradients of 1 in 37, as on the Bhore Ghat, would, instead of ten, be | £40,000,000 is indicated in the Board of Trade return, and the | 


4 


twenty miles, and the cost at £50,000 per mile 
would be £1,000,000, whereas the cost of the ten 
miles of centre rail line would not exceed 
£25,000 per mile for a line of 3ft. 6in. gauge, and 
the saving effected would be £500,000, while in 
this case also there would be little or no increase 
in the cost of traction and maintenance. 
Negotiations have been going on with the 
Governments, local authorities, and people in- 
terested for the construction of centre rail lines in 
Italy from the Adriatic to Macerata, and crossing 
the Apennines to Foligno, from Florence to 
Faenza, and for three branch railways in the 
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where. They consist of a double beam of wood or iron, supported 
at intervals on a single row of pillars of either material. The 
gauge of the rails laid upon the beams is from eight to eighteen 
inches, and this narrow gauge is made equivalent to a broader one 
by the steadying power of horizontal wheels working on guide bars 
which are fixed on the sides of the beams and below the carrying 
rails. The guide wheels thus maintain the equilibrium of the car- 
riages, and render it almost impossible for them to get off the 
rails. The depth or distance of the guide bars below the carrying 
rails is equivalent to a corresponding extension of the gauge. When 
the gauge on these railways is eighteen inches, and the distance of 
the an bars below the rails twelve inches, the eighteen inches 
gauge becomes equal to a 3ft. Gin. on an ordinary railway, and car- 
riages of the same width may safely be run uponit. The stability 
with which these carriages run is also partly due to their being sus- 
nded from the axles instead of, as is usual, resting upon them, 

y which means the centre of gravity is brought low. A line upon 
this system has recently been constructed, and is about to be opened 
for traffic from the Park House hematite ore mines to the Furness 
Railwayin North Lancashire. The length is about 
one mile, the gauge 8in., and the cost, exclusive of 
stations and stock, £1000. It passes over a some- 
what hilly country, at an elevation varying from 
3ft. to 20ft., is worked by a stationary engine and 
endless wire rope, and will have a traffic of 50,000 
tons per annum. Small carriages have been run 
upon this line with seats for eight people, and 
at a speed of fifteen to twenty miles per hour they 
are perfectly safe and steady. An application has 
been made to the Government of the Canton 
Vaud, in Switzerland, for a concession for a similar 
line from the town of Lausanne to the Lake of 




















Neapolitan States. In France, from Chambery SN Ss —T ss + 360 Geneva, The gauge would be 18in., and the 
to St. Andre du Gaz and Lyons direct, crossing ‘ ee en a ae traffic consists principally of 1000 passengers per 
the Col de l'Epine. In Switzerland, for the — veatica “bisemiccbmtcmlclemcled SCALE HORIZONTAL ""texteeemmbonioeieed SCALE day between the existing railway (le Chemin de 








assage of the Simplon. And in Spain for lines 
rom Leon to Corunna and Gion. 

Although the Mont Cenis Railway cannot be taken as a type of 
the best or most improved application of the centre rail system, it 
has had the effect of proving its mechanical practicability and 
safety when put to the most crucial test to which any new principle 
could be submitted. 

The cost of traction and maintenance, which has been high 
hitherto, from causes having no connection with the system, can 
be considerably diminished, and probably reduced to one-half. 
The Semmering incline in Austria furnishes an example of the 
economy that may be effected in the cost of traction by improve- 
ments in the engines and by good management, and there is no 
reason to doubt that as much may be done on centre rail lines on 
such inclines and mountain passes as the Mont Cenis, 

The cost of traction on the Semmering in 1860 was 2°85f. per 
train kilo., which was reduced in 1861 to 2°40f. ; in 1862, to 
2°29f.; in 1863, to 2°15f.; in 1864, to 1°88f.; in 1865, to 1°70f.; 
and in 1866, to 1°49f. _And it must be observed that the trains 
carried for 1°49f. per kilo, were considerably heavier than when 
> locomotive expenses were nearly double, or 2°85f. per train 

ilo. 

When the concessions for the Mont Cenis summit railway were 
granted the progress of the great tunnel justified the expectation 
that the summit line would carry the tratfic between France and 
Italy for seven or ten years; but the period of working will have 
been three and a-half years only if the tunnel line should be 
opened by the end of next year, as the concessions would then 


SECTION OF LAUSANNE AND OUCHY RAILWAY. 


remainder consists of the capital of branches leased or worked by 
the trunk lines, The average cost of these branches appears to 
have been £21,000 rer mile, and had they been made narrow 
gauge lines, at a cost of from £5000 to £7000 per mile, the interest 
and dividends now paid on the bond and preference capital only 
would have been sufficient to pay a fair rate ot interest upon the 
whole of the capital employed. 

If all the branch railways in this country had been made on the 
narrow gauge at the cost ete named, a saving of from £80,000,000 
to £100,000,000 might have been effected and added to the re- 
sources of the nation, or otherwise that expenditure would have 
been rendered productive, and we should have had 8000 miles of 
railway more than now exist. 

The drawings exhibited are intended to illustrate a new system 
of narrow gauge railways on what has been called the ‘‘ suspension 

rinciple,” and cost less than those of the ordinary construction. 
hese railways will be useful in localities where the cost of 
ordinary narrow gauge railways would still be beyond the resources 
of a small or scattered population, and where the traffic would be 
insufficient to pay interest on an expenditure of even £5000 to 
£7000 per ode They can be carried an undulating 


country, over fences, roads, and rivers, without requiring 
the construction of earthworks or masonry of any kind. 
They — but little land, and cause no severance. Where 
temporary lines o! 

with great rapidity, and afterwards removed and 


of communication are required they can be erected 
re-erected else- 








Fer de Ouest), the lake, and the town. At the 
commencement of the war between France 
and Prussia an offer was made to the French Government by a 
gentleman who had undertaken the introduction of the system 
into France to construct a flying railway upon this principle for 
supplying the French army with ammunition and provisions on its 
advance into Germany. The drawings exhibited show this 
particular application of the system, which is so arranged 
as to give great facilities for transport of its own materials, and 
for its being erected with great rapidity. The structure consists 
of two pieces, the beam and the support. } : 
A locomotive engine has been designed for working upon this 
class of railways, adapted either for military or general purposes. 
When necessary, the whole of its weight can be made available 
for adhesion, and at the same time it will be sufficiently flexible 
to pass round curves of one chain radius or less, The weight of 
these engines is from 6 tons to 10 tons, and when heavy trains 
are required a pair of coupled engines of from 30 tons to 40 tons 
weight collectively may be attached to each end of the train with- 
out the inconvenience attending on such an arrangement on an 
ordinary railway. 7 
The nger carriages, as will be seen from the drawings, may 
be made after the fashion of an Irish car, the passengers sitting 
back to back, and the: seats being only a few inches above the 
level of the rails. Or they may be made of the omnibus form or 
on the usual plan of railway carriages in this country, ——s 
that the bodies are suspended from the axles instead of being 
raised above the wheels. 
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PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess clusive and satisfactory 














TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and bearing a 

2d. postage stamp, in order that answers received by vs may be 

forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be taken of anonymous 
communications. 

H. P.—All three systems are spoken of in high terms. 

HORSE-POWER.—A very obvious misprint for “ a minute.” 

PHANTOM.— We believe it was putented. We will try and ascertain for you 
by next week. 

. W.—The article on locking nuts appeared in our impressions for June 9th 
and 16th, 1865. 





ENVELOPE MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Can any of your correspondents oblige me with the address of a 
good maker of self-acting envelope-making machines ? FP. 
September 22nd, 1870. 





“BARRANS CUP SURFACED BOILER.” 
(To the Editor of The Engineer.) 

Srr,—Your correspondent “C. J. W.” has shown this boiler as a 
‘water nipple” instead of a “‘cup surface” boiler—the interior instead 
of the exterior of the cup should be exposed to the action of the fire. If 
the “ fire-box” be transferred to the left-hand of his sketch, and the 
“‘water” to the right, it would be correct. I believe one of the objections 
to this form of boiler was the difficulty of cleaning between the “ cups” 
in boilers supplied with chalky water. F.C, 





NARROW GAUGE RAILWAYS. 
(To the Editor of The Engineer.) 

Srr,— When I read the r which you were good enough to publish 
last week, I was under the impression that all the home engineers to 
the Indian railways had been asked to report on the question of a more 
economical mode than that which had -been pursued of constructing 
railways in India. I now find this is not the case, and that at least one 
gentleman, if not more, did not report, nor was he asked to do so. I 
therefore hasten to withdraw the words “‘ that the home engineers to the 
several Indian railways were requested to report,” and to substitute 
instead, ‘“‘many of the home engineers of Indian railways sent in re- 








ports,” &c. &c. Rost. F. Farr.ie. 
9, Victoria-chambers, Westminster, 8.W., 
September 28th, 1870. 





Tue Enaryeer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number)... £0 15s. 9d. 
Yearly (including two double numbers) .. .. .. £1 lls. 6d. 

If credit be taken, an extra charge of two shillings and sixpmce per annum 
will be made, THE ENGINEER is registered for transmassion a ad. 

Advertisements cannot be inserted unless delivered bcfore siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tue ENGINEER, 163, Strand. 





DEATH. 

On the 24th September, at Clifton-gardens, Maida-hill, suddenly, Joun 
a as Esq., C.E., aged 73. Friends will please accept this 
ntimation. 
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THE SEWAGE OF THE AIR. 


Ir is admitted universally that the great subject of the 
disposal of our town sewage is the all-important engineer- 
ing and chemical topic of the day, but the parallel case 
which is embodied in the question, How are we to neu- 
tralise in the best ible manner for all parties con- 
cerned the evils resulting from the discharge into the 
ai of the waste gases of our factories ?—though 
scarcely inferior to the former in importance, has not 
attracted so much attention. The reason for this indif- 
ference is, perhaps, to be found in the fact that, considered 
as a nuisance to inhabitants or individuals, the annoyance 
caused by the fumes from the various manufactories is 
easily remediable under the Sanitary Act, while its equally 
important action upon vegetation and the crops of the 
farmers is not brought so nape gray | before the public, 
partly because of the apathy of the farmers themselves, 
and gg | because of the difficulty of obtaining any 
redress, In the former case the remedies are clear, and 
the law is easy to set in motion, but in the latter the law 
is not so clear, and there are fewer parties interested who 
have the courage to enter upon the lengthy proceedings 


which frequently end only in greater loss to their pro- 
motors. n the one case, the nuisance bein obvious, 
easily traceable, and affecting large masses of the popula- 


lation, the law simply imposes penalties until it is sto: ; 
but when the cro 4 and fields only are injured Fa am 
tion resolves i into a matter of perhaps to be 
followed by an injunction, if the injury severe and 
lasting, thus necessitating a long and costly suit at law. 
The question is not whether any damage has been done, 
but how much—for obviously it veel Wi an impolitic act 
to Mee by | enactments, the producing power of a 
manuiactory which does a vast amount of good at the 





expense of a smaller amount of injury to the neighbouring | arise under the French law. Not long ago the Brussels 


farms. But the manufacturer, who may be enjoying a 
handsome return from his works, ought to recoup the 
farmer the amount of loss he may have sustained 
through the ruin of his crops by the destructive vapours 
from the said manufacturer’s premises. It is immaterial to 
the farmer whether he gets his money from the produce of 
his farm or as damages from his neighbour; and a man 
who is enjoying a good income from his business surely 
cannot object to part with some of it to enable him to keep 
the rest in comfort. So far so good ; but now the diffi- 
culty arises, how is the amount of damage, and conse- 
quently the amount of compensation, to be ascertained / 

If there be only one factory which causes the evil the 
matter is simple. The farmer has only to show that the 
smoke from this factory falls on his land, and that his crops 
are injured to a given extent. When, however, there is an 
aggregation of such works, each, perhaps, giving off variable 
quantities of acid vapour, and situated at varying distances 
from the complainant’s land, the latter’s ditticulties com- 
mence. If he fix upon an individual manufacturer and 
attempt to saddle him with the whole of the damage he 
will probably be shown that he is not acting in perfect 
fairness to the defendant, who will point to his neighbours, 
and will show that he alone did not produce all the injury, 
and that he should not, therefore, be called upon to make 
— all that the farmer demands. In the face of all these 

ifficulties, then, we cannot be surprised that so few efforts 
are made to wrest from the owners of factories compensa- 
tion for the injuries they cause. 

An attempt was made in 1863 to remedy this crying 
evil by the passing of the Alkali Act. It was admitted 
that the hpdoeshloste acid vapour which is disengaged in 
large quantities during the process of the manufacture of 
alkali from common salt, was the greatest cause of the 
destruction of vegetation, and this Act was therefore 
directed towards the evil. It then became law that every 
alkali manufacturer should condense at least 95 per cent. 
of the hydrochloric acid vapour, and inspectors were ap- 
pointed who had full powers to enable them to ascertain 
whether the stipulations of the Act were Bose sng com- 

lied with. If the inspector detected any infraction it was 

is duty to give prompt notice to the manufacturer, and if 
this did not prove sufficient he was empowered to institute 
proceedings, with the consent of the Board of Trade, in the 
County Court of the district to which the offending factory 
belonged. This Act, which after all was more an experiment 
than a comprehensive legal measure, has been completely suc- 
cessful in its operation. As a matter of fact manufacturers 
frequently condense more than 95 per cent. of the acid 
vapour, to their own enrichment, and the more effectually 
this condensation is performed the more perfectly and eco- 
nomically is the factory known to work. The public, how- 
ever, caunot expect to rest satisfied with aun enactment 
which can only apply to one out of the legion of processes 
which inflict equal injury, and it is here that we think it is 
imperative that some further steps should be taken. Let 
us see what provision is made on the Continent in similar 


In France legislation in these matters is founded on what 
may be called the preventive system. The law fixes a 
general principle, and leaves the execution of the means of 
carrying it out to the local authorities. Each prefect, 
aided by his conset! @hygiéne, gives Ss to each of 
the factories of his department to work, and he binds them 
to observe certain regulations which he lays duwn to guide 
them in carrying on their processes without injury to the 
public good. The authorisation prescribes the mode in 
which the nuisance of waste gases 1s to be prevented, and 
will uot allow any deviation. To ensure that these,regu- 
lations shall be properly obeyed, a power of inspection is 
conferred on the local authorities, which, in the majority 
of cases, is exercised by the police. What is the conse- 
quence? A few of the larger and better-conducted manu- 
factories observe the rules, but the greater number of the 
small works ignore them altogether, and in many instances 
go to work without even the necessary authorisation. 
Complaints, however, are rare, apparently because of the 
apathy frequently present among people who endure a 
nuisance in common, and also because of the reluctance of 
each one to be first to push for the redress of an abuse. 
Moreover, the rule which compels the use of a given 
method of prevention, dependent, as it is, upon the scien- 
tific knowledge or experience of the conseil d’hygiéne, fre- 
quently ends in an inefficient means being adopted, and 
probably checks invention. The system of inspection has 
not been found to work weil, and some of the departments 
have, we believe, appointed efficient inspectors, whose sole 
duty it is to attend to the various factories in their dis- 
tricts; but still there are no central Government inspectors. 
Popular feeling, too, has lately set against the strict regu- 
lations of the departmental officials, and the decree of 31st 
December, 1866, prepared under the advice of the Comité 
Consultatif des Arts et Manufactures, has removed much 
that was objectionable. One of the consequences of this 
improvement that has been noted is that strenuous efforts 
have been made to discover the best method for the ab- 
sorption of nitrous vapours, and the destruction of the sul- 
phuretted hydrogen. 

In Belgium the law has moved upon the same principle 
as in France, but the general tendency is to follow the 
English model. Here the re have full powers. 
They are allowed to enter works at all hours to assure 
themselves that the rules of the establishment are being 
complied with, and the proprietor is bound to produce, if 
required, the plans of his works, and the official documents 
which regulate his course of manufacture. Still, there is a 
feeling that all restrictive enactments should be swept 
away, and that Government interference should 
confined merely to the prevention of public nuisance. 
Thus, while manufacturers would be freed from rules 
confining them to certain processes of manufacture, 
the local auhorities would be further strengthened 
by Government i rs in their efforts to e the 
public health. It may not be out of place to give an in- 
stance here of the way in which the Belgian law fails to 
fulfil its purpose, and it is evident that similar cases might 





Committee of Health declared, in relation to complaints 
respecting a certain factory in that city, that although the 
complaints were well founded the manufacturer bad been 
careful to keep within his regulations, and so no help 
could be given. The Committee went still further, and 
even declared its inability to make any additional regula- 
tion to meet the case. In Prussia also the principle is the 
same as in France, but inspection is more active. It is 
confided, for all kinds of manufactories, to the communal 
authorities, who in their turn exercise it through their 
architect or engineer, generally a man specially acquainted 
with the working of industrial establishments. This power 
of inspection is further strengthened by the addition of Go- 
vernment inspectors, who proceed to places where cases of 
importance may require settlement, and who also afford 
the benefit of higher knowledge and experience to their 
local brethren. ‘This system has resulted in the preven- 
tion of any great abuse, but it would also seem to have 
suppressed that spirit of invention and research which is 
so remarkable in England. 

These, then, are the various practices of other countries, 
and it is quite clear that we should not be gainers by 
their adoption in our own. The extension of the existing 
Alkali Act to comprehend other manufactures, and nu 
more, would not suffice, because it would not do to include 
in the operation of an Act a process for the attendant nui- 
sance of which there did not exist an adequate remedy. 
A good suggestion, however, has been thrown out by Mr. 
A. E. Fletcher, who is, we believe, an inspector under the 
Act for a portion of Lancashire. That gentleman suggests 
that in places where complaints are made by farmers 
against manufacturers, of damage done to their crops by 
corrosive smcke, the district should, upon the requisition 
of a certain number of inhabitants, be called a manufac- 
turing district. To such a district an inspector should be 
appointed who should have power at any time to ascertain 
the nature and amount of the gases escaping from the 
various works, At the end of each month. or longer 
period, he should publish a list of all the works in his dis- 
trict, with a number indicating the average amount of acid 
vapour he had found on his separate visits. Here his 
duties would end. He should be neither prosecutor nor 
judge. He should simply publish the facts he ascertains, 
those facts which the farmer could never ascertain. 't 
would thus become necessary to the manufacturer to adopt 
every means in his power to limit to the utmost the 
emission of noxious vapours, and he would probably find 
the introduction of even costly methods economical, pro- 
vided it raised bis place in the list, and so diminished for 
him the farmer’s claim. This proposal is certainly prac- 
tical, and coming, as it does, from one who has seen much 
of the actual working of the evil, is all the more valuable; 
but the whole question requires careful consideration. 
There are so many conflicting interests and details to be 
observed and provided for that it is necessary to advance 
very cautiously in working out a perfect system. Never- 
theless, the suggestion deserves serious consideration. We 
shall probably return to the subject of atmospheric pollu- 
tion before long. 


INDIAN RAILWAYS AND THE PUBLIC WORKS DEPARTMENT. 


Ir is not perhaps generally known upon what grounds 
the gauge of 5ft. Gin. was fixed upon for Indian railways, 
neither, we believe, was it determined upon with reference 
to any scientific principle, but merely as being a kind of 
medium between the English standard gauge of 4ft. 8tin. 
and the broad gauge of 7ft. So far back as the year 1849 
the Court of Directors of the East Indian Company ex- 
pressed themselves disposed to recommend the adoption of 
the 4ft. 83in. gauge ; prior to that date, however, it would 
appear that the professional adviser to the Indian Go- 
vernment in respect to railway matters had formed a dif- 
ferent conclusion. At the recommendation of Sir (then 
Mr.) Macdonald Stephenson, Mr. Simms, C.E., was ap- 
pointed covsulting engineer to the Government of India 
in the Railway Department ; and before his departure for 
India, in 1845, he and Mr, Stephenson, who had been in 
communication with all the first locomotive builders of the 
day, formed the conclusion that something in excess of the 
standard gauge, yet less than the broad gauge, would pos- 
sess considerable advantage in enabling the working parts 
of the locomotive to be better arranged for convenience of 
working and cleaning. It was accordingly thought by 
those gentlemen that the addition of 94in. to the English 
gauge would be sufficient for all necessary purposes ; this 
increased width, it was argued, would be more needled in 
India than in England, not only on account of the 
machinery itself, but because it would lower the centre of 
gravity of both the engiues and carriages, the result of 
which would be to lessen their lateral oscillation, and 
render the motion more easy and pleasant, and at the same 
time diminish the wear and tear. Mr. Simms, in his 
report to the Government prior to the commencement of 
the East Indian Railway, when touching on the subject 
of gauge, remarked: “ The lowering of the centreof gravity 
consequent on the adoption of the wider gauge appears to 
me of great importance on account of the fearful storms of 
wind so frequent in certain seasons of the year, and I 
think it very probable that in one severe north-wester the 
additional 9}in. of base might make all the difference 
between the safety and destruction of the trains. The 
width of gauge here recommended was the one I selected 
in my own mind soon after my arrival in India in 1845, 
and my subsequent experience of the country has con- 
firmed my early views on this point.” These opinions 
were approved and sanctioned by the Court of Directors 
and by the East Indian Railway Company, and thus 
5ft. Gin. became the standard gauge for Indian railway 
lines, At that time the approximate estimate for a 
double line, including rolling stock and management, was 
set down at £10,237 per mile, and for a single line at 
£6673, exclusive of land. Had this been a correct esti- 
mate, at least three times the extent of railway communi- 
cation that now exists might have been laid down in India 
for the eighty millions sterling already expended for that 
purpose ; and the lines, instead of declaring dividends for 
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the most part under 5 per cent., might most of them by 
this time have repaid to Government the interest on capital 
advanced during construction, and have ranked amongst 
the surest and highest-paying investments in existence. 
It is too well known that the highflown anticipations of 
the early days of Indian railways have not been realised, 
notwithstanding the complicated system of check and 
supervision adopted by the Indian Government both at 
home and in India. It is perhaps too late now to inquire 
into the many causes which led to so complete a failure to 
realise the first anticipations. The great question now is, 


How are Indian railways of the future to be constructed at, 


one and the same time more economically without detri- 
ment to their efficiency? The answer given by Govern- 
ment is, that the object can be secured by reducing the 
standard gauge where practicable, and_ by constructing all 
new lines by means of the existing State agency ot the 
Public Works Department establishment. 

We have already, on a former occasion, referred to the 
commission appointed in this country to determine the 
future Indian gauge, but unfortunately for the prospect 
of an early solution of the question, we are informed that 
divided opinions prevail amongst its members; and, 
whereas the majority are in favour of adopting a gauge of 
2ft. 9in., one member is strongly of opinion that it should 
not be less than 3ft. Gin. So far as the objections to any 
break of gauge are concerned, the one width cannot be 
said to possess any advantages over the other ; but where 
the relative merits of gauges, per se, are concerned, the 
case is different, and each must be argued upon its own 
merits. It is not our purpose here to anticipate the reports 
which will be submitted to Government on this question 
by discussing the point beforehand ; those of our readers 
who take any interest in this subject will be able to form 
their own opinions according to their respective experiences 
in such matters. We are not aware that any examples 
exist out of the mining districts of the narrow gauge 
here proposed, whereas numerous instances occur 
in different parts of the world of railways with a 
gauge of 3ft. 6in. Whilst, therefore, the arguments 
in favour of the former must, to a great extent, be 
theoretical, the advocates of the latter and broader gange 
can poiut to established facts in suppert of their argu- 
ments, which can hardly fail to give them considerable 
advantage when the divided recommendations of the com- 
mittee come to be finally discussed. With regard 
to the construction of railways by State agencies in 
India instead of intrusting them to private enterprise, 
the question is otherwise, aud it may be considered 
in view of the information which already exists re- 
garding the construction of public works generally in India, 
in which field both agencies have had their trial; and we 
shall be able to show that, whilst both have their respective 
advantages, they are also possessed of their own demerits. 
The whole question, therefore, depends upon a very nice 
calculation of the pros and cons in each case. In the 
first place, there can be no doubt but that the 
Government in India can not only construct works more 
economically than can be done by private enterprise, but 
their returns must also be larger; for, whereas private 
companies could only reimburse themselves by means of 
the direct returns from their works, Government, on the 
other hand, would benefit also from the indirect benefits 
conferred by the works in question upon the whole popu- 
lation, rendering them richer by the improved means 
afforded for the development of the resources of the em- 
pire, and so better able to pay taxes. It cannot be con- 
sidered that the existing home establishments of the gua- 
ranteed rai]way companies are excessive. These, according 
to a recent parliamentary return, amounted, in 1869, to 
£46,115 per annum, and the capital expended during the 
year 1869-70 was a little over four and a-quarter millions 
sterling ; so that the agency business amounted to but 
little over 1 per cent. upon the year’s expenditure, and it 
was rather under 4} per cent. upon the value of the goods 
shipped during the year from this country. With regard 
to home expenses, therefore, it can hardly be expected that 
the Indian Government could work much more econo- 
mically than have the guaranteed railway companies. 
With regard to Indian expenditure, it may be reasonably 
assumed that the Government is able to command the 
services of experienced engineers for a lower figure than 
companies could do, by reason of the greater certainty of 
the employment, and the collateral advantages of certain 
— rules, and other advantages which undoubtedly 

elong to Government service. In addition to the gua- 
rantee of interest, however, Government has always found 
the land for railways free of cost to the companies con- 
structing them; and this cost, of which the latter are free, 
must, of course, enhance the cost to Government of rail- 
ways constructed under State agency as compared with 
their cost when made by private enterprise. It is question- 
able, however, whether the State is not much more than 
repaid the amount of such expense by the indirect benefits 
accruing from such works to India. No one who is con- 
versant with the regulations by which engineers in the 
Indian Public Works Department are bound can fail to be 
struck by the vast amount of routine and accounts which 
hamper the proper professional action of the Government 
engineer, who, besides being the chief resident engineer on 
a certain work, is expected also to act as his own clerk of the 
works. The Government supervision of guaranteed rail. 
ways in India has doubtless done much to enhance the 
cost of those works, as well as to retard their rapid construc- 
tion; but it has yet to be proved whether the State railways 
will be constructed more rapidly. That they will Se made 
more cheaply than have the guaranteed lines may be taken 
for granted, as advantage will now be taken of the vast 
experience which necessarily had to be purchased at the 
cost of many failures by the pioneers of railway enterprise 
in India; but so also, it may be expected, will any future 
extensions of guaranteed lines which may be conceded to 
the railway companies be completed more cheaply than the 
lines already constructed. As regards the lines to be con- 
structed, — company would be likely to undertake any 
railway unless there appeared some prima facie pro- 
bability of its proving remunerative; whilstfthe Govern- 








ment, on the other hand, might desire to construct lines of 
military or political importance, which were not called for 


commercially, and could therefore ouly give an indirect re- 


turn for the necessary outlay. Amongst the linesalready laid 
down for construction we notice several which have for 
their main object the furnishing of an increased, supply 
of salt for general consumption; but it is difficult to believe 
that such lines will prove even fairly remunerative under 
existing circumstances of the salt tax, which is almost a 
prohibitory impost. 

Whatever may be the ultimate success of State railway 
construction in India, it does not appear to be making 
great progress at present; and if report speaks truly there 
is too much red _ tape, involving expenditure in office staff 
and correspondence before any real progress begins. 
Some years ago great efforts were made to encourage the 
contract system in the construction of public works in 
India ; but after a time it failed to answer the desired 
purpose, owing to the want of the proper class of men 
possessed of a sutlicient amount of capital to undertake 
works of any magnitude, whilst a system of petty con- 
tracts proved anything but economical or advantageous. 
With the introduction of State railways an especially 
favourable opportunity offers for the Government to 
encourage the contract system in India, which, besides 
expediting the completion of works when once determined 
upon, is more likely to conduce to their etlicient construc- 
tion than if an attempt should be made to undertake them 
by means of the existing staff of the Public Works De- 
partment, 





ON AN IMPROVED SHIP OF WAR OF 
MODERATE DIMENSIONS. 
By Mr. M. Scorr. 
(Continued from page 218). 


Powers OF DEFENCE AND OFFENCE. 

Ir is now proposed to compare the Warlock and the Wizard as 
fighting machines under the two heads, powers of defenceand powers 
ot offence. In order to bring out some peculiarities in the author's 
plan it will be assumed that both vesseis were plated with armour 
ift. in thickness. The Warlock in going to sea prepared for war 
would carry 600 tons of her fuel in the deck tanks fore and aft the 
central fort. This fuel might be coal, but it wouid be preferable 
that it should be patent fuel moulded in blocks, which would pack 
closely and be easily handled. Should any objection be made to 
carrying fuel in these deck tanks they would be filled with water 
before going into action.* Carrying the same weights as the 
Wizard of machinery, fuel, stores, guns, &c., the Warlock’s 
draught of water would be 23ft., as represented in profile, Fig. 1. 
To fight at close quarters the ship should be brought down until 
her draught was 26ft., as shown in profile, Fig. 2. For this pur- 
pose, on nearing the enemy, water could be admitted into the 
wing spaces and the deck tanks, and also, if she was so built, be- 
tween the double bottom of the ship, until she was brought down 
to 26ft. draught. In such circumstances, whilst both shot and 
shell which struck would go through the thin plated top sides of 
the ship fore and aft the central fort, and above the tank deck, 
just as they would go through the unarmoured upper works of 
ordinary war ships, the safety of the vessel would not be com- 
—— nor would any of the officers or men be injured, 

ecause during action they would all be within the central fort. 
After action, being all above water, shot holes could be easily 
stopped and damaged plates repaired. ‘he ship’s sides from the 
top of the deck tanks downwards, being below the surface of the 
water, could not be readily injured, but still some shot or shell 
might, and let it be assumed would, penetrate, especially the 
upper part near the surface of the water. If shot struck they 
would make clean holes through the ship’s side plating, and pass 
into or through the tanks; but the wing spaces and tanks being 
already full of water, no danger would ensue, and such holes 
could easily be stopped. Shell which struck would either burst 
outside before striking, in which case probably the fragments 
would not penetrate the ship’s side, but if they did they would 
then have to pass through the water contained in the wing spaces 
before the plating of the inner side of the wing spaces could be 
injured, and if this plating was not extensively damaged the 
penetration of the ship’s side plating would not signify ; or, to 
take the worst view of the case, let it be assumed that shell passed 
into the tanks and burst there, the result would be to blow up 
parts of the cabin fioor, that being the direction of least resistance. 
Granting this, attention should be drawn to the facts, first, that 
owing to the division of the tank space into so many compart- 
ments, and these being full of fuel or water, the effects would be 
localised and diminished, and very different from the results of 
shell bursting within the hull of an ordinary ship; so much so, 
that 2 great number of shot and shell might enter, and the latter 
might burst in the tanks without endangering the ship 
or wounding a single man; and, secondly, if a shell 
burst in the tanks it must have passed through the 
ship’s side before bursting, in which event it would 
have made a simple hole in the outside plating, which could 
readily be stopped from the wing space when the latter was 
emptied of water; and if the hole through the ship’s side were 
stoppec, any injury done to the tanks inside would not affect the 
ship. After an action the water which had been admitted between 
the ship’s double bottom could be pumped out, and that which 
was in the wing spaces or deck tanks would be allowed to run 
out, and the vessel would rise in the water, and return to about 
the original draught, 23ft., shown in protile No. 1, The probability 
would be that any injury which had been done to the ship’s top 
sides or to the deck tanks would then be above the surface of 
the water ; but supposing it were not, and that shot had damaged 
the vessel’s sides more than 3ft. below the water line, then as it 
was assumed that when the action took place the ship had not 
consumed any fuel, but was at her deep load draught, as she would 
only be immediately after leaving port to commence a cruise, of 
course she would be close to, and could at once return to port, 
and, being lightened or careened, any injuries sustained could 
be easily repaired. But it will be asked, suppose the action to 
take place at a distance from any friendly port? In that event 
the ship, having no sails, must have been lightened by the con- 
sumption of fuel and stores, and if so, then after action, on the 
water which had been admitted to take her down to fighting trim 
being pumped or run out, ste would rise to about the position 
shown in profile No. 3, 20ft. draught, when the whole of her sides 
from the armoured deck upwards would be above water, and 
both sides and tanks, if damaged, could be repaired. It 
need hardly be observed that, water being admitted into the 
coal bunkeis as coal was consumed, the shi) could always be taken 
down to fighting trim without any difficuty, and when the time 
arrived that ;the fuel stowed in the deck tank was required for 
consumption, in going into action, its py would be taken by 
water. Thus the armoured deck fore and aft the central fort would 
always in action be 6ft. under the surface, and, béing covered to 
that depth by either fuel or water, it would to that extent be pro- 
tected, especially from vertical fire ; and, in addition. a be 
seen that the ends of the central fort, for a height of GF. above 
the armoured deek, wottld also be partially protected from an 
enemy’s fire. It seems to the author that no war ships yet built 
have their decks suffitiently protected, and he cannot help 


* This power of flooding these tanks at any time 
is po al jooding these any would preclude 








believing that this may be found a prominent defect if they should 
ever have to attack land fortifications. It is assumed that there 
is not a ship afloat which woul a on if exposed to 
heavy vertical fire, or the fire of elevated batteries at short range ; 
and yet, surely, if attacking roadsteads or ports, such contin- 
gencies may be contemplated as not lniptepable. The author has 
therefore endeavoured to protect the Warlock’s decks in an 
efficient manner, ahd it will be observed that by the plan adopted 
greater security has been obtained without increase in cost. 
Inasmuch as a ship armed as it is proposed the Warlock should 
be would sink any enemy’s vessel which she came up with, great 
swiftness would become of primary importance, and therefore it 
might be desitable to employ increased engine power. If the 
weight saved in armour were put into machinery the Warlock’s 
power mlght be double that of the Wizard, in which case the 
speed of the former would be very much greater, and it would not 
be too much to say that, if chased by her, there is hardly a ship 
of war afloat could escape destruction. But this increase of 
power, — it need not in ordinary circumstances add to the 
fuel required, because the more-powerful engines could be worked 
more expansively, and therefore more economically, yet it would 
add to the weight of machinery, &c., carried, and, therefore, 
when the ship started on a cruise with her full complement of 
fuel her load draught would be about the same as the Wizard's, 
and she would have no means of diminishing this draught until 
some fuel and stores had been consumed. In such circumstances, 
if the ship’s sides below the surface of the water were penetrated 
the wing spaces would fill and the vessel would go down a few 
inches ; but it should be noticed that to effect this the ship would 
have to be struck a great number of times under water ; and even 
if, in addition to the wing spaces, the whole of the tanks were 
penetrated, the ship would not go down 18in. Of course at any 
time, except immediately after starting on a cruise, the vessel 
would have been so much lightened by the consumption of fuel, 
stores, &c., that she could be raised in the water. The same 
observations would apply if advantage was taken of the 
saving of weight by the author’s plan to increase the thickness 
of armour; the thickness of the external plating on the 
Warlock might be nearly double that on the Wizard. It is 
evident that the Warlock could not be raked by an enemy’s 
fire, because the whole breadth of the ship would be protected le 
the central fort, and considering the instability of gun platform, 
the smoke, the excitement of the gunners, that rifled projectiles 
do not admit of much if any damage being done by ricochet fire, 
and that only at the lowest angles; and further, bearing in mind 
the uncertainty of the action of the best fuses, it may safely be 
concluded that in action there would be a considerable proportion 
of misses, and instances in which the shells did not burst at the 
proper moment ; and remembering that it would not be a rapid 
process to load, aim, and fire the enormous guns coming into use, 
and that they would not fire very many shots in an hour, it will 
be seen what a considerable time it would occupy a ship like the 
Wizard to seriously damage even the non-vital parts of the 
Warlock. In relation to the ends of the ship above the deck 
tanks two more points may be noticed : (1) Shells without fuses, 
such as are used against heavily armoured ships, would be com- 
paratively innocuous, for the resistance offered by such light 
material would not generate heat sufficient to fire the bursting 
charge; and (2) this upper work would be difficult to destroy at 
varying distances and close quarters, for with varying distances 
the charges for the enemy’s guns would have to be varied, other- 
wise shells with time fuses would probably burst too soon, or not 
until after passing through both sides and out of the ship, and 
concussion fuses requiring heavy charges to insure their action 
might not be effective; so that, charges being large enough, every 
shot and shell which struck a stronger structure might do more 
serious damage than in the case under consideration. Lastly, in 
relation to the defensive powers of the Warlock, even if the top 
sides of the ship and the deck tanks fore and aft the central fort 
were wrecked the vessel’s safety would not be compromised, and 
being more swift than the enewy, she could at all times retire and 
refit. It may be here asked, assuming that any damage done 
in action to the Warlock’s Jight upper work could be readily 
repaired, what would its restvration cost? The reply is, if the 
whole of the ship from the armoured deck upwards fore and aft 
the central fort had to be not repaired but renewed, the cost would 
be but a small proportion of the amount originally saved in her con- 
struction. This question may be viewed inanotlier light. Very many 
ships are built which never go into action at all, and the aggregate 
saving in the cost of these, if built on the author’s plan, would be 
enormous. Again, peace may last for many years, during the 
whole of which the advantages of the author’s system would be 
realised, and the annual saving in interest alone would amount to 
a very large sum. Of course, if such advantages were purchased 
at the cost of efficiency, when the time of trial arrived it would 
be an absurd arrangement; but it has been shown that this would 
not be so, but that efficiency would be combined with economy. 
Moreover, if the possibility of damaging the light upper work of 
the Warlock should be employed as an argument against the con- 
struction, excluding monitors, where is the war ship which has not 
more important parts of hull, and upper works which can be even 
more readily wrecked? All ships of war afloat have upper works 
exposed to be destroyed, and which, being above water, would be 
more likely to be wrecked than the Warlock’s tank spaces, which 
would be under water. The consideration has hitherto been 
reserved of a most important difference between ordinary war 
ships and the author’s designs, to which he would new invite 
special attention. It consists in the diminished vital surface 
exposed to hostile fire. Thus, excluding the gun turrets, the 
Wizard would expose armoured side surface—the penetration 
of which would be a serious matter—of about 4800 square feet, 
and unarmoured surface -- the penetration of which would 
be unimportant—of about 550 square feet; to compare with 
which the Warlock, in fighting trim, would expose of armoured 
side 2700 square feet, and unarmoured 2200 square fect; so that 
the Wizard exposes about 78 per cent. more of side surface, the 
enetration of which might seriously affect the ship. And, 
urther, comparing the armoured side surfaces under water, say, 
to the usual depth of 6ft., the penetration of which would prove 
fatal to the vessel, it will be found again that the Wizard exposes 
about double the ‘surface in the Warlock. In chasing an enemy 
the whole of the after body of the Warlock would be protected, 
and only the upper work of her fore end could be damaged by the 
severest fire. (To be continued.) 








ForMATION OF A NEW ASSOCIATION OF ENGINEERS IN YORK- 
SHIRE.—On Saturday last a large number of engineers and fore- 
men engaged at the leading ironworks and collieries in the South 
Yorkshire and adjoining districts met at Barnsley to inaugurate a 
new society to be known as the “South Yorkshire Association of 
Foremen in the Coal and Iron Trades.” The promoters have only 
been at work for about six months, and already between thirty and 
forty of the managers of the principal district works have enrolled 
their names as members, whilst a number of employers of labour 
and others have consented to become ordinary members. The 
preamble which accompanies the rules states that ‘‘ the association 
ay ogee for the purpose of bringing together those engaged 
in the ' 





tion and superintendence ot the various works con- 
netted with the trade, and for bri under the notice of mem- 
bers any subject or invention which, from its novelty, usefulness, 
or otherwise, may be instructive or interesting ; further, to grant 
pecuniary assistance to such members a8 may require it, by a 
Sel epereannaiion allowance and rendering aid to members 
who opgh aceident may be unable to follow their usual oecupa- 
4 committee hope that being middle men between em- 
ployers and workmen, the association may be the means of angtties 
many of the disastrous strikes that take place. The value of su 


an association in a district like South Yorkshire cannot be too 
highly appreciated, 
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RAILWAY MATTERS. 


A sgorton of the Northumberland Central Railway, between 
Scot’s Gap and Rothbury, has been passed by the Government 
inspector, and is now ready for traffic. 

Sir Joun Brown AND Co. (Limited) recently stipplied the Bos- 
ton and Maine Railway Company with 500 tons of steel rails. They 
were delivered at Boston at a little over 100 dols. per ton, and 
gave much satisfaction. 

THE new elevator of the Milwaukee and St. Paul Railway Comi- 
pany at La Crosse has capacity to store 125,000 bushels of grain, 
and to transfer from barge to car 5000 bushels per hour. It has a 
100-horse power engine. 

THE Springfield Republican mentions that nine hundred cars 
ge east of Pittsfield lately the first two days of one week, and 
ully as many passed east of Springfield. his activity in the 
freight service keeps active all concerned; in the busy period 
referred to one of the engineers had found time to sleep only six 
hours out of sixty. 

THE report of the Ottoman (Smyrna to Aidin) directors states 
that a short line of railway, about one mile and a-half in length, 
is in course of construction by a local association to the village of 
Boudja. The directors have agreed on behalf of the company to 
work the branch when completed on equitable terms, as sanctioned 
by the Imperial Government. 

Ir appears from an official return that in 1868 the Great Eastern 
Railway Company, with 806 miles of line, owned 396 locomotives, 
or only about one locomotive to every two miles of railway. The 
Great Northern occupied 493 locomotives in working 528 miles of 
railway, or nearly one locomotive per niile. The London and 
North-Western had 1527 engines for 1372 miles; the Manchester, 
Sheffield, and Lincolnshire, 270 engines for 299 tiles ; the Midland, 
689 engines for 905 miles; and the North-Eastern, 865 engines for 
1254 miles. 

Iy 1868 the Great Eastern Railway Company expended £177,241 
in the renewal and maintenance of 806 miles of permanent way ; 
the Great Northern, £201,131, upon 528 miles ; the Great Western, 
£397,401, upon 1387 miles; the London and North-Western, 
£511,496, upon 1372 miles ; the Manchester, Sheffield, and Lincoln- 
shire, £73,663, upon 299 miles ; the Midland, £264,465, upon 905 
miles ; the North-Eastern, £350,477, upon 1254 miles; the Cale- 
donian, £196,575, upon 711 miles; and the Glasgow and South- 
Western, £93,838, upon 254 miles. 

THE Central Canada Company have now nearly completed a sec- 
tion about thirty miles long from Ottawa, the capital of the 
Dominion, south-west of Carleton Place, a station on the Brock- 
ville and Ottawa Railway, forty-seven miles north of Brockville. 
The Brockville and Ottawa road extends from Brockville to the 
Ottawa River about forty miles west of the city of Ottawa. It 
is intended to continue the line down the Ottawa to make a direct 
line to Montreal, and also north-westward to Bembroke, on the 
Ottawa, sixty-five miles north-west of Carleton Place. 

On the morning of the 23rd inst. a goods train coming from 
Peterborough to Cambridge, upon the Great Eastern line, caught 
fire. The train was heavily laden, and left Peterborough at six 
o'clock in the morning, and when it reached Histon station, about 
two miles from Cambridge, one truck, containing clover, was all 
ina blaze. The porters and others set to work in extinguishing 
the flames, but the fire was not put out until the clover was con- 
sumed and part of the truck burnt. The fire was caused through 
a spark from the engine, which ignited the clover. The damage is 
estimated at about £30. 

THE Western Mail states that a goods guard named James Daw- 
kins had a narrow escape for his life on Saturday afternoon, on 
the Vale of Neath Railway, near Merthyr, A goods train, due at 
Merthyr about seven o’clock, had passed through the tunnel, when 
Dawkins had to put on the brakes. He fell under the train, and 
the wheels passed over his foot, part of which had to be amputated. 
The dangerous practice on this a. of requiring the guard to go 
from truck to truck to put on the brakes whilst the train is going 
at a high rate of speed has cost the lives of many men, and ought 
to be prohibited by the Board of Trade. 

A SPECIAL meeting of the Pontypool, Caerleon, and Newpor* 
Railway has been held in London, when the following resolution 
was agreed to:—‘‘Resolved, that an agreement between the 
Pontpool, Caerleon, and Newport Railway and the Great Wescern 
Railway Company, for the] maintenance, making, and user of the 
Pontypool, Caerleon, and Newport Railway by the Great Western 
Company, and for other purposes, the draft of which is now sub- 
mitted to this meeting, be, and the same is hereby sanctioned, 
approved, and confirmed, subject to such alterations and modifi- 
cations as the directors may think necessary.” The Morimouth- 
shire Company intend to offer every possible opposition to the 
agreement being carried out. 


A case of importance to the railway travelling public was tried 
before Sheriff Bell last week at Glasgow. A guard named M ‘Taggart, 
in the employment of the North British Railway, was charged 
with culpable neglect of duty in having failed to close and lock 
the door of a carriage in a train which left Dundas-strect station 
for Killearn on the night of the 20th July last, the consequence of 
which neglect was that a moulder fell out of the carriage on to 
the line, and suffered severe injuries. The principal defence set 
up was that the guard was not responsible for the locking of the 
doors at tlie intermediate stations. Sheriff Bell, however, held 
that the company’s own regulations distinctly read differently, and 
hefound the man guilty, imposing afine of £5, with the alternative 
of ten days’ imprisonment. 

THE report of the directors of the Tendring Hundred Company 
states that a preliminary agreement for working the lines of the 
company by the Great Eastern has been formally approved by the 
respective companies. The results of the working under this agree- 
ment during the whole or a portion of the period between the ist of 
July, 1869, and the 1st of January, 1873, will mainly govern the 
terms of the more lengthened working arrangement provided for 
by the preliminary agreement. Since the last half-yearly meeting 
one of the creditors of the original undertaking who had obtained 
a judgment against the has pre ded by elegit. From 
the returns of the Great Eastern it appears that the traffic upon 
the original undertaking between St. Botolph’s, Colchester, the 
Hythe, and Wivenhoe, is practically stationary, although it showed 
great elasticity for a considerable time after opening, with promise 
of a large and permanent increase ; while upon the extension 
undertaking, notwithstanding considerable improvement during 
the season in through passengers between the Great Eastern sys- 
tem and Walton-on-tie-Naze, the result has been pretty nearly 
the same. 


Tue Duke of Sutherland is extending the railway from Golspie 





to the confines of Caithness, at Helmsdale—a distance of about 
eighteen miles—his Grace being at the whole cost. e line is 
already so far advanced that it will be opened throughout in spring 


next. But as about fifteen miles are nearly completed, and this 
portion may now be of service to the locality, and especially to 
the winter fishery, it has been arranged to work it during the inter- 
vening months. As it happens, the heaviest works, and conse- 
quesiiy those which will take time to complete, lie between 
Golspie and Dunrobin, so that it was wig to transport 
a locomotive on the coach road from the formet é latter wr] 
a distance of about two miles. This was satiafictorily spool ish 
by the aid of ohe of Mr. Thornson’s toad steamers. The locomo- 
tive was placed on a lorry, but in condequence of thé Wheels of the 
lorry sinking into the road, it was found nécéssiry to lay down a 
wooden tramway, which was ediitin brought fo: as pro- 
88 Was made. The road steamer had no difficulty whatever in 
wing the heavy load. Prizice Arthur, the Duke of Sutherland, 
and several of his guests, assisted at the work, whilst the Princess 
Christian and the Dechies of Sutherland were spectators, 





NOTES AND MEMORANDA. 


Ir appears that gold having been found some years ago in the 
neighbourhood of the Ivalo river (Northerly Sweden), a more 
recent search there has given rise to the discovery also of some 

latinum, which has ajso recently been found near Ibbenbiihren, 
Westphalia. 

Messrs. Gustav Derert anp Co., of Charlottenberg, Prussia, 
have published a letter denying the statement which has been going 
the rounds of the papers, that the new blasting material, dualine, 
was discovered by Nobel. Both dualineand dynamiteare claimed as 
Prussian inventions, and the assertion is made that Nobel did not 


discover nitro-glycerine, but that the honour in this case is due | 


to an Italian chemist, Solzero, who is attached to the Laboratory 
Delouze, in Paris. 


motors of clocks about the eleventh century, the first used being 
large machines set up in churches and monasteries. 
of which the actual construction is preserved was made by Hezry 
De Vick, a German, and set up in Paris for Charles V., of France, 
in 1379. It was a thirty-hour clock, with a weight and a train of 
wheels giving motion to one hand, and the striking part was 
precisely the same as that still used. The mechanical conception 
of De Vick’s clock was quite similar to that of our modern time- 
pieces. 

By filing or chipping away some of the metal at the thickest 
part of a bell ealfed the **sound-bow,” where the hammer or 
clapper strikes, the tone is deepened ; whereas by reducing the 
diameter of the lower edge it is raised. The Great Tom of 
Lincoln, though smaller than the great bell of St. Paul's, is 
heavier, on account of its greater thickness, and yields a higher 
tone. Connoisseurs in bell science aver that modern church bells 
do not throw out such rich penetrating sounds as the bells cast 
many centuries ago: and they attribute this to the pernicious 
craving for cheapness which is now besetting us. A thin large bell 
will yield a note of the same pitch as a smaller bell contuining 
greater thickness of metal; but the tone is poor and meagre. 
The monster bell at Moscow, which is estimated to’ weigh four to 
five hundred thousand pounds, never had the good fortune to be 
hung up, and therefore its exact pitch cannot be accurately stated. 
When Dr. Clarke was in Russia he asked permission to assay or 
analyse the metal of which the bell is composed, to ascertain 
whether silver is one of the components, in accordance with a 
popular theory ; but his request was not complied with, About 
thirty years ago, however, the late Emperor Nicholas caused an 
analysis to be made when it was found that the metal consists of 
about six copper to one tin, with scarcely any trace of other ingre- 
dients. 

THE sound of the bell depends, of course, on many different 
circumstances or conditions. One of these is the metal of which 
the bell is composed. The mixed metals or alloys illustrate in an 


The oldess | 


instructive way the differences of quality which result from dif- | 


ferences in the proportion of ingredients. Copper and tin produce 
the metal bronze ; in other proportions they yield speculum 
metal, for making the brilliantly white reflectors of telescopes ; 
while in other proportions, again, they furnish bell metal. The 
Chinese in their gongs and the Europeans in their bells have seen 
reason to employ pretty nearly the same kind of metal. There is 
always much more copper than tin ; but every bell founder has his 
favourite recipe in this matter. Some adopt simply four of copper 
to one of tin; some thirty-two of copper to nine of tin. Big Ben has 
about twenty-two of copper to seven of tin. Me. Layard foun:! at 
Nineveh bells which had as muchas ten parts of copper toone of tin. 
It is, therefore, evident that no very great amount of exactness is 
necessary in this matter. It is considered, in a general way, that 
an extra dose of tin improves the sound, but renders the alloy more 
brittle ; the founder, therefore, establishes a balance of advantages 
according to his judgment and experience. When a large bell is 
annealed very slowly the sonorous quality of the mass is im- 
proved. Sometimes a little lead, arsenic, or zinc, is added to the 
copper and tin. 

THe beautiful black varnish which is so much admired the 
world over is the production of a tree which grows wild in Japan 
and China as well. It is cultivated in plantations, and is so much 
improved by the treatment it receives that a cultivated tree 
affords three times more of this valuable product than the wild 
one. The tree has some resemblance to the ash, with leaves 
shaped like those of the laurel, of a light green colour, and feel 
downy to the touch. It is of no great beauty, but is valuable as 
the source of a very lucrative manufacture. These trees are ca- 
pable of supplying the varnish when they have attained the age of 
seven or eight years. The varnish is gathered in the following 
manner :—About the middle of summer a number of labourers 
proceed to the plantation of these trees, each furnished with a 
crooked knife, and a large number of hollow shells, larger than 
oyster shells, With the knives they make incisions in the bark 
of the trees above 2in, in length, and under each incision they 
force the edge of the shell, which easily penetrates the soft bark, 
and remains in the tree. ‘This operation is performed in the even- 
ing, as the varnish flows only in the night. The next morning 
the workmen proceed again to the plantation ; each shell is either 
wholly or partially filled with the varnish ; this they scrape out 
carefully with their knives, depositing it in a vessel which they 
carry with them, and throw the shells into a basket at the foot of 
the tree. In the evening the shells are replaced, and the varnish 
is again collected in the morning. This process is repeated 
throughoat the summer, or until the varnish ceases to flow. It is 
computed that fifty trees, which can be attended by a single work- 
nian, will yield a pound of varnish every night. When the 
gathering is over the varnish is strained through a thin cloth, 
loosely suspended over an earthern vessel. 

Tue United States Bureau of Statistics, return No. 5, series 
1867-70, contains a very suggestive table, showing the countries 
whence are drawn skilled artisans and professionals, and the propor- 
tion each bears to the bulk of immigration from each country. In 
the last quarter of 1869 England sent 22,117 people, of whom 
six were clergymen, eighty-two engineers, two lawyers, eight 
doctors, four teachers, three artists, 134 blacksmiths, 341 car- 
penters, forty shoemakers, and 407 other machanics not stated ; 
also, forty-four bakers, one brewer, twenty-three butchers, 
eighteen jewellers, 103 masons, seventy painters, twenty-two 
seamstresses, sixty-seven tailors, fifty-two weavers, and forty-five 
of other trades. Of the 8656 sent from Ireland, there were five 
clergymen, two engineers, one doctor, and eight of other profes- 
sions; also, nineteen blacksmiths, sixty carpenters, seven shoe- 
makers, and sixty-seven other mechanics, besides ten bakers, 
eleven butchers, eighteen masons, sixteen painters, eight seam- 
stresses, eight tailors, twelve weavers, and nine of other trades, 
Of the 26,576 arriving from Germany, twenty-one were clergymen, 
twéity engineers, one lawyer, thirty-seven musicians, twenty- 
three doctors, twelve teachers, and seven of other professions, to- 
gether with thirteen artists, 194 blacksmiths, 376 carpenters, 228 
shoeinakers, and 259 of other mechanics; also, 116 bakers, seventy- 
eiglit brewers, 122 butchers, three cigar makers, thirty jewellers, 
153 intisicians, fifty-three painters, two seamstresses, 213 tailors, 
ninety-one weavers, and 123 other tradesmen. From Ragland, in the 
same year, there were 150 clerks, 402 farmers, 4925 labourers, 353 
merchants, thirty-five mariners, 429 miners, 403 servants, and 
sixteen others of different callings. Of those without occupation, 
the women were greatly in the majority, being more than 50 per 
cent. from England, 6 per cent. from Ireland, and 45 per cent, 
from Germany. Norway and Sweden sent 3652 persons, and 
France ohly 1104. From the British North American possessions 
there emigrated 9100, a great loss to the Canadian provinces, being 
equal to 36,400 for the year. The total immigration for the quarter 
was 76,938, equal to 307,752 for the year. But the close of a 
year does not truly indicate the immigrant movement, the 
arrivals being much more numerous during summer and early 
autumn, 





} among cattle depastured on sewage-irrigated land. 


MISCELLANEA. 


THE production of Lake Superior copper ore this year is esti- 
mated at one million tons, which is twice as much as was produced 
in the entire United States in 1843, 

PROPOSALS are under consideration in Edinburgh for*upplying 
the city with water from a new source, and St. Maty’s Loch, the 
Talla, the Heriot, and the Lyne, are all spoken about as sources of 
supply. 

Great complaints are made of attempts at Port Said to 
force up the prices of land and building to an exorbitant point. 
The prospects of this rising port are jeopardised by this unreason- 
able conduct. 

A PROPOSAL to open a storm outlet and sewer at Deptford 


; ; pumping station met with such opposition before the Board of 
FALLING weights were substituted for falling water as the | 


Works on Friday, on the ground of consistency and fitness, that 
the scheme was referred to the Works Committee, 

Ir is satisfactory to learn that a poultry market is in contempla- 
tion, the proposed site being a piece of vacant ground adjoining the 
Metropolitan Meat Market. This would be a valuable addition to 
our already existing organisation for the supply of animal food. 

THe Lancet asserts that a very fatal disease has shown itself 
The appear- 


| ances indicate what is known among veterinary surgeons as splenic 
| apoplexy—a malady due to an excessive supply ef stimulating 


food. 

Two competing American submarine cable companies, the China 
Submarine and the Great Northern and China Extension, have 
agreed to work together and divide receipts. The lives trom 
Singapore to Japan are to be finished before the end of 1872. The 
combination is for thirty years. 

ON the 20th inst. Messrs. Milner, of Liverpool, tested their 
safes and locks in the presence of a large number of members of 
the British Association. The safes kept bank notes and other 
valuables unharmed in a fierce fire for six hours, and the locks 
detied the explosion of ali the powder they would hold. 

THE American Bridge Company, of Chicago, have been awarded 
the contract for building the Court Avenue ro alway bridge 
across the Des Moines River at bes Moines. It is to be a double 
track bridge, all iron (post patent), 600ft. long, with four 
spans, with side walks outside of each truss, with iron hand rail- 
ings. 

THE town commissioners of Holywood have just adopted the 
plans of Mr. W. Tennent Henry, C.E.,, of Hillsborough, tur water 
works. The scheme of Mr. Heury includes a gathering ground of 
455 acres, having a rainfall of thirty-three inches, with storage 
reservoirs, filter beds, and appliances to give forty gallons per diem 
to each of 5000 inhabitants. 

AN ironclad nawed the Triumph, of 3893 tons burtien, builders’ 
measurement, was launched on Tuesday from the shipbuilding 
yard of Messrs. Palmer and Co. (Limited), Jarrow, for the British 
Government. Her sister ship, the Swiftsure, is fitting out on the 
Tyne. The Triumph was launched in the presence of an immense 
crowd and the principal members of the Social Science Congress. 

A NEW submarine four-wire cable has just been laid between Ire- 
land and Scotland, rid Donaghadee and Port Patrick, and ina few 
weeks a seven-wire cable is to be laid to England, vid Howth and 
Holyhead. With the existing seven-wire cable to Scotland from 
Whitehead, county Antrim, and also the four-wire cable to England 
from Wexford, there will be a total of twenty-two wires between 
Leland and Great Britain. ‘ 

Mr. CARDWELL, Secretary for War, accompanied by a number 
of artillery and engineer officers, has visited Harwich and made an 
inspection of the Circular Kedoubt and Languard Fort. Impor- 
tant additions to the defences of the harbour are said to be in con- 
templation. Among the oilicers who went down with Mr, Card- 
well was Major-General Sir F, E, Chapman, Inspector-General 
of Fortifications and Director of Works. 

Ir appears that all future candidates for the Indian Civil Service 
will have to make a payment of £5 by way of earnest of their in- 
tentions. It is supposed that this rule has been introduced for 
the purpose of checking the number of those who present then.- 
selves for examination without the least possible chance of success. 
It has been further arranged that for the future no exception as tu 
the deduction of marks shall be made in the subject of mathematics. 

TWELVE ambulance wagons manufactured in the Royal Arsenal, 
Woolwich, are now on the wharf ready for shipment to the seat of 
war, vid Belgium. They are marked with the red cross and the 
words ** Ambulance Anglais,” and are constructed and furnished 
on the most approved system. Mr, Adam Allchin, principal fore- 
man of the Control Department at Woolwich, will leave in charge 
of the wagons and wiil deliver them to Captain Brackenbury. 

Upon its being oflicially made known that Mr. Frederick Smith, 
of The Priory, Dudley, intended to retire from the general manage- 
ment of the Earl of Dadiey’s mineral estates, a testimonial was 
suggested by his lordship’s agents and workmen, who held their 
first general meeting at the Bush Hotel, Dudley, on Wednesday 
the 2lst instant, when a numerous committee was appointed to 
carry out the object, but privately, and Mr. John Dudley was 
elected honorary secretary. 

Some short time since Lieutenant-Colonel Palmer, of Nazing, 
offered her Majesty's Secretary of State for War to raise a body of 
volunteers to work a battery, or a half battery, of mitrailleuses. 
This offer was respectfully declined ; but itis understood that the 
right hon. gentleman contemplates tolluwing the example of his 
Majesty the Emperor of Russia, and to cause a lightly-constructed 
mitrailleuse to be attached to every company ot infantry in her 
Majesty's service, and one to each of the gavis throughout the coun- 
try for its defence in the time of need. 

THE award of the ten Whitworth scholarships of £100 each for 
the year 1870 has just been made to the undermentioned candi- 
dates :—To those examined as students :—W. Garnet, 19, student, 
London ; J. Taylor, 21, mechanic, Uidham; J. A. Griltiths, 22, 
engineer student, Middleton ; H. W. M’Cann, 17, student, Liver- 
pool ; J, Perry, 20, engineer, Belfast. To those examined as work- 
men :—E. Tomkins, 24, engineer and draughtsman, Manchester ; 
W. Dodgson, 25, mechanic, Manchester; Frank Salter, 21, mechan- 
ical engineer, Lernington; W. 8. Hall, 25, engineering draughts- 
man, Nottingham; Henry Dyer, 21, mechanical engineer, CGlas- 
gow. 

A BOILER explosion occurred on Tuesday afternoon at Trews 
Weir Paper Mills, Exeter. Some of the burning cinders having 
been thrown into a shed where a large quantity of esparto grass 
and chemical substances were stored, a fire followed, which was 
not extinguished until nearly £3000 worth of property had been 
destruyed. The boiler, which burst, was one of 60-horse power, 
and such was the force of the explosion that a pair of heavy fron 
wheels were detached from a truck outside the boiler-house and 
driven through the wall of another building about thirty yards 
oft. A time-keeper named Charles Northam was seriously burnt, 
He was taken to the County Hospital, where he now is, ina critical 
condition, The property destroyed is fully insured. 

Tue large ironworks at Gorton and Openshaw, near Manchester, 
are at present very actively employed. The emp/oyés at Messrs. 
Beyer, Peacock, and Co.’s locomotive works at Gorton have, for 
increasing business, been working overtime for some weeks, and 
are likely to continue doing so during the winter, as we understand 
there are orders to hand, principally Russian, which will take the 
next season to complete. The Ashb Railway Carriage Co.'s 
Works, Openshaw, are also busily occupied, with every prospect 
éf a contifwance ; and the iron forge in Pottery-lane at the same 

lace, which has been idle for some time, has within the last few 
Says resumed work under the direction of new owners, Messrs. 
Altogether the prospects of the district 

season are very promising indeed, 


Eliam and Chadderton. 
for the coming winter 


ont arene 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves ate a the opinions of our 
correspondents, 





BELTS AND PULLEYS, 

Smm,—There can be no doubt that the rule given by your cor- 
respondent, ‘‘E. E. S.,” in THE ENGINEER of the 2nd September, 
page 154, for Paper yo the radii of pulleys suited to a belt of a 
given length, is not only exact, but is the only rule capable of 
absolute exactness ; for, as he observes, the way in which the 
angle of bere ay | itself, and its sine and cosine, are mixed up in 
the value of the length of the uncrossed belt, makes it impossible 
to solve the problem otherwise than by approximation, except 
when the value of that angle is the first instance assumed. 

There is a very simple approximate rule, however, which pro- 
ceeds by assuming a value = the difference of the radii ; and the 
annexed calculations, based upon the two extreme cases given by 
“*E. E. S.,” show how nearly the results of that rule approximate 
to exactness, 

The approximate rule is as follows :—Let c denote the line of 
centres, or distance between the axes; L the length of the belt. 
Calculate the radius 7) suited for a pair of equal pulleys as 
follows :— ‘ 

L-2e 


ee Se 

If more convenient 1% may be assumed and L calculated. For 
unequal pulleys let 7, be the radius of the greater, and r, that of the 
less. Leta series of differences of the radii, or values of r,;—7,, 
be assumed ; then for each pair of pulleys the half sum of the 
radii is to be computed from their difference by the following 
approximate formula :— 

T+. _ 


=1o- 





(n=) , 
2ec ” 
when the radii themselves will have the following values :-— 
an nite re mots : 
oe mits 
The following data in inches are taken from the examples given 
by “‘E. E. 8.”:— 


TT, 
-_ +. 


ce = 36; L = 146°35; and therefore 7) = 11°833. 
EXAMPLE I,— 1-1, = 12313; 
(r,-75) 


2 
i = 0670; 


“1+ Ts — 11-833 — 0670 = 11°163 nearly ; 
, = 11163 + 6°157 = 17°320 nearly ; 
, = 11°163 — 6°157 = 5006 nearly ; 
The exact values of the same radii, as given by “‘E. E. S.,” are 
17°313 and 5°000; and the errors of the appreximate method are 
respectively + 0°007 and + 0°006. 


EXAMPLE II,—- 1-1, = 16°901; 
(m1-1)? =e 7 
2c” 1'263 ; 

"tts = 11°833 — 1263 = 10°570 nearly ; 


#®, = 10°570 + 8°450 = 19°020 nearly ; 
7, = 10°570 — 8°450 = 2°120 nearly. 

The exact values of the same radii, as given by “‘E. E. S.,” are 
18°995 and 2°094 ; and the errors of the approximate method are 
respectively + 0°025 and + 0°026._ 

Of course the radii computed by either method are effective 
radii, and have to be diminished by half the thickness of the belt 
for the actual radii of the pulleys. 


W. J. Macquorn RANKINE. 
Glasgow, September, 1870. 





TOP-HEAVINESS OF IRONCLADS, 

Sr,—I should feel favoured if you should think fit to give a 
place in your columns to a suggestion with respect to vessels pro- 
tected by ponderous masses of iron, since the disaster befallen 
the Captain has no doubt given popularity to the question—How 
all the conditions essential to a fighting ship of the day may be 
fulfilled together? With a view to provide a means whereby the 
same amount of rigging, armour, &c., may be carried by a ship, 

et with augmentation of stiffness in a gale, I submit the follow- 
ing idea. I propose duality of construction, in the sense that the 
ship, and the belt of protective metal surrounding her, be separate 
structures. That being so, the lowering of the latter would lower 
the centre of ay and yield the result sought. Taking a ship 
of, say, 250ft. long, having a zone of metal, roughly speaking, of 
500ft., with a depth of ~ and . er ot 8in.; at 5 cubic feet 

t. x 6ft. x 8in. 

per ton it would stand —~~~—;—- = 400. Allowing half 
as much for backing there would be 600 tons in a structure iden- 
tical with that section of the ship already plated, but capable of 
having its weight thrown in the balance of the ship’s safety, and 
not of her peril on the advent of heavy weather. That this struc- 
ture should t be amenable to mechanical force, by working on per- 
pendicular screw columns at intervals, does not appear beyond the 
reach of possibility. I shall be glad to see the matter ventilated 
in your columns. A. M 





THE ACCIDENT AT TAMWORTH. 


Sm,—This accident seems to demonstrate clearly the great 
danger arising from the use of facing points into sidings. We are 
told that on the London and North-Western Railway the goods 
trains are distinguished from passenger by carrying a green 
instead of the usual white light on the engine. Would it not, 
therefore, be an additional safeguard to have a low signal placed 
close to the points, working simultaneously with them, showing 
by night a white light when the main line is open, and a green one 
when the points are set for the siding? By day a disc upon the 
lamp would indicate all clear and danger respectively. I fancy 
the advantage of this would be that the driver of a train on 
approaching facing points would see at once whether they were 
set for or against him, and would have a better chance of re- 
ducing speed or pulling up entirely. Should this suggestion be 
deemed of any value I trust you will allow it s in your 
columns. A Trmip TRAVELLER. 

London, September 16th, 1870. 

[We publish a ‘‘ Timid Traveller's” letter as a specimen of the 
mistakes made by the general public. The unfortunate driver 
knew very well that the points were wrong, but he had not time 
to stop. The pointsman shifted the points after the train had 
passed the distance signal. The ground lights could have added 
ip eg to the driver’s information or to the safety of the train. 





ENGINEERING IN INDIA. 


Sir,—I have read with interest the letter of ‘‘ A Traveller” in 
‘our pas eee, regarding the irrigation reservoir at Dhoolia, in 
andeish, 

Having had charge of a | irrigation district in India, I 
know by experience what Gidiealiies axeodiive officers have to 
contend with. Someti happens from some hitch in the 
financial administration that an officer is obliged to stop all works 
at a day’s notice, at other times he may have to push forward his 
works with undue rapidity, so as to avail hi of some unex- 
pected supplementary grant arriving late in the season. 





Vicissitudes of climate and other circumstances also tend to pro- 
mote such a condition of things that a coloured description of 
them, and one biased as that of ‘‘A Traveller” evidently is, will 
lead to the inference that the responsible officers are to blame. 
This, allow me to say, is by no means a correct conclusion, or, if 
taken to be so, must apply alike to military and civil officers. I 
have been engaged on railway works in India, as well as on Go- 
vernment works, and I can testify to ious mistakes made in 
both departments. This I merely mention by way of protest 
against the system of Sous the practical ability of Royal 
Engineers ; but my point is to show that executive officers cannot 
always be held responsible for a failure. 

Much stress is laid by the correspondent of the Times of India 
on the fact of a reservoir embankment being constructed without 
the use of puddle. Much may be said on this subject. I have 
constructed embankments of considerable extent without puddle, 
and I am not aware that in a single instance those miraculous 
earthworks in the Madras presidency, constructed centuries ago, 
are anything more than masses of suitable and uniform material, 
consolidated by the tread of a thousand labourers. 

A “Traveller” endeavours to point the moral of bis tale by attri- 
buting the whole condition of things to Colonel Fife’s official rela- 
tions with the civil officers of his department ; and on this point it 
is but justice to say that during the time I had the honour of 
serving as Executive Engineer for Irrigation in the Indian service, 
I found Colonel Fife uniformly most courteous and considerate to- 
wards the members of his department. I have often, I regret to 
say, met civil engineers and telegraph assistants who made it a 
ractice to rail at the treatment they received from their superiors 
in the department, but I must at the same time admit that those 
who thought themselves snubbed were almost to a man inferior in 
ial status to the position of a civil or military engineer of the 
right stamp. Site Mandel . ent ey Sor 
ecutive Engineer for Irrigatio 
Bombay Presidency. a 


THE EDUCATION OF ENGINEERS, 

Str,—In your impression of the 9th is a very able letter from 
“A. J. C.” on the education of engineers. This letter I hope will 
open up a subject which should be thoroughly ventilated, and I 
ask my fellow students to follow me in the wake of “A. J. C.,” 
to whom we are indebted for the introduction of a subject which 
has hitherto been omitted in other letters on education of en- 
gineers. I had a wish to become a civil engineer, and, without 
troubling the reader with details, it is sufficient to say I got into 
the hands of an agent, who introduced me to a gentleman whom 
he said was eminent in his profession. This highly-gifted per- 
sonage—I mean the engineer—assured my friends in subsequent 
communications of his having been engaged on many important 
works, and that he was at that present time engineer for several 
works either in course of construction or about to be immediate] 
commenced. I was taken for a month on probation, during which 
time—strange to say, as ‘‘ A. J. C.” describes —boxes were labelled 
and the office was in a commotion on imaginary work enough to 
dazzle the eyes of any unsuspecting individual, added to which no 
opportunity was lost of tickling my vanity by informing me that, 
from the manner in which I had commenced my work—which was 
a very simple tracing—there was no doubt about my ultimate 
success as an engineer. Ever and anon the great chief himself 
would be at my elbow, giving me instructions with a condescension 
which won my heart (N.B. These attentions ceasing on payment 
of the premium.); the issue of which was I was articled, and paid 
a large a. What is the sequel? That actually there was 
no work on, and what was held up during my probation was 
imaginary, and the consequence is that I, in common with others, 
must be content to go on two or three years copying the drawings 
of others. I have been in this office more than twelve months, 
and never once saw a drawing but what was the production of 
other engineers. This is not the only deception I could speak of 
if necessary. Now, Sir, I want to know if there is any remedy? 
What will my friends say at the end of my pupilage? What 
shall I be fit for? Should such a state of things be permitted— 
agents and engineers playing into each other’s hands? On behalf 
of, perhaps, scores t my fellow pupils in engineering I ask the 
aid of your services to put an end to such a swindle, which tends 
to bring an honourable profession into disrepute. I would sug- 
gest that those similarly circumstanced as myself should continue 
this subject in your valuable journal. SoLp. 
P.S.—I would add there are other pupils in this office in the 
same unfortunate position as myself, and the early arrival of 
other victims is anticipated. 8. 
[Is our correspondent quite sure that he exercised due diligen 
in making himself acquainted with the engineer’s position and 
practice? Is he also sure that he was intentionally deceived? If 
80, we should advise him to consult his solicitor.—Ep. E.] 





H.M.S, CAPTAIN, 

Str,—You were good enough to notice my proposal to raise the 
unfortunate ship Captain. Since making that proposition I have 
had the honour of an interview with some of the Lords of the 
Admiralty, and also with Admiral Sir Alexander Milne, and I have 
also consulted several leading members of the profession, as well 
as gentlemen interested in other branches of science, whose aid I 
always relied upon in making the proposal. Every inquiry leads 
me to the conclusion, that there is hardly a possible contingency 
which can lead to any other result than the most perfect success, 
and at a very moderate cost. I am now waiting ileomation from 
various —, which will enable me to prepare the necessary 
plans. I kovow that many persons, unacquainted with the value 
of late scientific researches, are very sceptical as to the possibility 
of accomplishing so novel an unde: . To them I hope to 

rove how foolish it is to judge of the limit of human understand- 
ing without study. G, FEATHERSTONE GRIFFIN, C.E. 





ADMINISTRATION OF THE PATENT LAW. 

* Str—Whenever the removal of conspicuous and acknowledged 
defects in the existing administration of patent law is pressed upon 
the authorities, the removal of which would involve considerable 
alterations in practice, we are usually met with the suggestion 
that patents are likely to be abolished in the course of afew years, 
and therefore that it is not worth while making any extensive 
alterations. 

But patents have been going to be abolished—as far as idle ru- 
mour is concerned—for the last thirty years and more, and my 
own opinion is that they are not going to be abolished for many 
years to come—in fact, I think the date of their abolition is inde- 
finitely remote, and it appears to me advisable to discuss at the 
present time of comparative leisure some considerations bearing on 
the public ‘ey of a patent law well administered. 

ese points have been suggested to my mind by reading some 
words reported to have been uttered by Professor Huxley on the 
unveiling of the Gladstone statue at Liverpool. They were these : 
—‘* Upon only one point would we presume to give a word of ad- 
vice to a man so eminent as Mr. Gladstone—namely, that the 
learning which was most ae qualified to develop all the great 
interests of the country was the learning which they were in the 
habit of calling science. —— all knew how profound Mr. Glad- 
stone’s acquaintanceship with literature was, but he (Professor 
Huxley) suspected that the important bearing upon the material 
interests of the country of the development of science was not 
quite so a ae by the Premier.” 

Taking the Premier as a conspicuously ardent lover of classical 
learning, as indeed a representative man of this class, like Sir 
Roundell Palmer, I think it very important to inquire how far it 
is reasonable to expect men of type, however eminent in their 

to be able to enter —_ into the merits of questions of prac- 
or applied science. observation has led me to the con- 





ardent pursuit of his favourite studies strengthen his 





viction for some years ata man’s special training and the 
ad the { 


intellectual qualifications in a corresponding direction, but leave 
his mind comparatively weak and untrained in other directions. 
And the consequence of this is that we find among men special 
er of mind corresponding with their training and studies and 
—, S — I —- there 3. oe i 2 _< —— 
respectively in the lawyer, the physician, the divine, the 
classical scholar, acindend of science, and the practical manu- 
facturer ; and my conclusion from this fact, derived from observa- a 
tion, is that if any man with a marked of mind belonging to ; 
either of the above classes be placed in life so as to occupy a posi- } 
tion very distinctly out of his proper line society will lose some of 
his best services, and he himself will be undergoing a process of in- 
tellectual deterioration. 

I have had repeated opportunities of observing the very marked 
distinction that exists aces the t of mind of the lawyer 
and that of the engineer, leading to frequent misunderstandings 
of each other. The special character of patent law often affords 
illustrations of this distinction, and shows that these two distinct 
minds require the mediation of a third mind, like that of a well- 
trained patent agent, or a barrister of experience in patents, to 
render them mutually intelligible. 

If the existing machinery for granting patents be tried by con- 
siderations of this kind, who that is conversant with patent 
practice can defend it? The most important part of the functions 
discharged by a patent office -the regulation of specifications— is 
most inadequately provided for. The granting of a patent for an 
indeterminate thing, as is now the case, for want of duly enforced 
strictness as to the terms of provisional specifications, and the 
absence, in many instances, of any intelligible limit to the inven- 
tion patented, has been strongly (but not too strongly) con- 
demned by Mr. Aston. He says: ‘‘I have no hesitation in stating 
it as my opinion, founded upon long experience, that to this radi- 
cal defect in the existing system the greater part of the existing 
abuses may be attributed.” Again, as to the provision that is 
ostensibly made for the discharge of this important function, Mr. 
Aston says :—‘‘I ask any sensible man if it is fair to impose upon 
those already over-worked law officers so prodigious a task as the 
examination of about 4000 provisional specifications every year, 
besides calling upon them to hear and decide the numerous cases 
that arise when the grants of patentsare opposed? The advantage 
of bringing to bear upon the inquiry in question the legal experi- 
ence and skill of men of such proved knowledge as her Majesty’s 
law officers is no doubt a t advantage, but I contend that it 
would be sufficient to do this in exceptional or appeal cases.” _ 

But I am disposed to ask the further question : Is the examina- 
tion of provisional specifications the kind of work adapted to make 
the best use of ‘the legal experience and skill” of the lawofficers? 
While asking this question, however, I agree with Mr. Aston in 
believing it to be useful to bring these points before the law officers 
in appeal cases, because in such cases they would be called upon 
to act judicially, and would be reasonably well informed on the 
scientific points involved. 

I think the examination of provisional specifications ought to be 
conducted by persons conversant with the science of manufacturers, 
with appeal to the law officers on any legal points. 

I must defer my further remarks on the subject. 
8, Quality-court, Chancery-lane, WIttiaM SPENCE, 
19th September, 1870. 





A BOAT RAM. 

Srr,—Situations can be chosen on our coasts and rivers where 
troops could be landed by boats, and where our stately men-of-war 
could do very little to prevent it. 

A new style of very small vessel is required with little greater 
draught than a man-of-war’s boat ; she should be firmly built, diffi- 
cult to be boarded, and bullet proof, easy of transport overland, 
and capable of being stowed on board a er vessel. Each end 
should be constructed to act as a ram, and should be capable of 
upsetting, running through, over or between, any hostile boats. 

I prefer horizontal engines of a pattern I could describe, and 
hydraulic propulsion. The water should be taken in at the bows 
and ejected at the stern ; for this purpose four apertures would be 
required, one at each end on each side. Reversing her engines 
would soon send her astern or ahead, and if the injection and 
ejection pipes had power of change by four-way taps this little 
vessel wal be very handy, and would prove herself very mis- 
chievous to her enemies. H. WALKER. 

Alcester, Warwickkshire, September 19th, 1870. 











Mr. Betts, THE CONTRACTOR.— We have been requested to con- 
tradict the statement which appeared in last week’s issue, that 
Mr. Betts is at present in Virginia. Mr. Betts is in London, en- 

ed in carrying out works both at home and abroad. We there- 
Se beg to apologise to Mr. Betts and to our readers for an 
erroneous statement made in perfect faith on authority 
which we deemed perfectly reliable. Mr. Betts’ brother, who was 
not a contractor, went to America about four months since. 

Earty Use oF Sctence In War.—The plan of employing 
balloons in warfare was practised by the French in 1794. ter the 
expulsion of the Austrians from Liége by General Jourdain they 
retired to a strong situation at some distance, where they threw 
up entrenchments, intending to wait for reinforcements. Before, 
however, these could arrive, they were attacked by the French on 
the 18th of September of that year, and forced to retire after a 
great slaughter on both sides. The success of the French was 
attributed in 4 measure to the discovery of the positions and 
movements of the Austrians, made by two engineers whom the 
French sent up in an air balloon. From this balloon the engineers 
perceived whatever was being done in the Austrian camp, and gave 
continual notice of all they saw by notes which they threw down 
among their own people. By these means the number of troops 
in the camp, the quantity of their artillery, their motion and pro- 
bable designs, were made known to the French, who directed their 





attacks acco ly ag the est parts, assaulting these 
with the est bodies of their oy and with greater confidence 
from the probability of success. e French armies had, indeed, * 


on previous occasions made use of balloons—at the battle of 
Fleurus, during the siege of Mayence, and during that of the fort- 
ress of Ehrenbreitstein, on which occasion balloons were found of 
great utility. The Annual Register of 1794 says :—‘‘ The French 
armies are attended with a new species of reconnoitering engineers, 
whose business it is to do — relative to the preparation and 
use of balloons. The person who its in the balloon is furnished 
with paper and pencils of different colours. The marks to be made 
are agreed on beforehand, and the paper, after being marked, is at- 
tached to a small rod like an arrow, one endof which is loaded and 
pointed, so that it strikes in the ground and stands upright. A small 











jiece of col d silk is attached to the otherend like a flag, to render 
it more visible. Thisis dropped from the balloon on ground that 
is in ion of the army to which the balloon belongs, and thus 


the information obtained is fully communicated.” It was in the 
same year (1794) that the telegraph invented by M. Chappe, 
consisting of a post and two arms, was tried in France. The 
combined armies were at that time in the Low Countries, 
and a chain of telegraphs was established from Paris to Lisle, 
by which short sentences were conveyed in a few minutes with 

+ accuracy. The invention of the telegraph was announced by 
) eel in the Convention of the 17th of August, when he stated 
that the news of the recapture of Lisle was by its aid conveyed 
to Paris in an hour after the of the Republic had entered 
that place. The recapture of dé was on the 30th of that 
month reported to the Convention with equal s; in the same 
manner. It cannot be said that the present war has as yet led to 
any improvements of the means of communication which existed 
at its commencement ; but there can be little doubt that should 
France at any future time find herself in a similar unhappy posi 
tion to that which now exists she will have profited by her expe- 
rience to have i ion by underground wires 


a@ communication 
between Paris and her fortresses.—Pall Mall Gazette. 
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THE PATENT JOURNAL. 
. Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

2319. Frepericx Hotes, Gritton-terrace, Victoria Park, London, “‘ Im- 
provements in ps.” 

2321. Joun Roprnson and Jouy Sarru, Rochdale, en en —— 
ments in machinery or apparatus for cutting wood shreds or 

used in the manufacture of paper. sora August, 


2295. Facunpo Ji oaquin Ramon CaRvt.a, Thavies-inn, Holborn, London, 
“An name of B oocge: pe hy cast iron from sulphur and 


gs, London, “An 
improved pavement.” 

2329. Witt1am GouLpine and Austin Hitt, Leicester, “‘ I its in 
reaping and mo machines, parts of which improvements are also 
applicable to other purposes.” 

2331, ALBERT Marcivs Sitper, Wood-street, Chea; London, “ Im- 
provements in apparatus for lighting and hea‘ purposes.” —24th 
August, 1870. 

2333. Tuomas ALTon Letts, Breakspear-road, New Cross, Kent, “ Im- 
provements in railway and other season tickets.” 

2335. Henry James Hoce Kino, ae. Lanarkshire, N.B., “‘Improve- 
ments in apparatus for pmo wool, cotton, or other fibrous mate 
to or other machin 

2339. WitLiaM EpwarpD Seven, Chancery-lane, London, “‘ Improvements 
in electric clockwork.”—A communication from Charles Ferdinand 
Mildé, Paris. 

2341. CuristopHER Rosson, Longford, Ireland, “Improvements in 
scutching flax and other ‘fibrous substances, and in the machinery or 
apparatus employed therefor.”—25th August, 1870. 

2343. Austin Hit, Leicester, ‘‘ Improvements in horse hoes,” 

2347. Georce Ritcuie and Jessy GerTrupe Ritcnie, Belmont Villa, 
Tyrwhitt-road, Upper Lewisham-road, Kent, “Improvements in 
umbrellas, sunshades, and weather pro ce 

2349. Tuomas Freperick Hes ey, Pimlico, London, “Improvements in 
machinery or — for tunnelling or forming galleries in mines, 
quarries, and other places.”— 26th August, 1870. 

28.1. CuHartes Durr, Bournemouth-road, Peckham, Surrey, “* Improve- 
ments in the treatment of certain fibrous substances to be used in the 
ae of paper pulp for paper, and for conversion into textile 

fabri 

2355. Georce SrewarpD Haz_euurst, Manchester, ‘‘ Certain improvements 

in looms for weaving.” 
2357. Georce Gore, Whitnash, Warwickshire, and James Meacock, 
Giltspur-street, London, “ Improved means or apparatus for enabling 
tramway and other omnibuses or vehicles to run upon and leave tram- 
rails at any point.”—27th August, 1870. 

2363. Epwarp THomas Hucues, Chancery-lane, London, “ An improved 
process for forming vacuum in freezing = —S communication 
from Charles Parker, Meriden, Connecticut, U.S. 

2367. MaTTHEw Gray, Highbury hill, London, and FREDERICK HawEIns, 
Silvertown, Essex, ‘‘ Impro in the facture of marine 
telegraph cable.” 

2369. ANDREW NosBie, Newcastle-on-Tyne, Northumberland, “ Improve- 
ments in the means and apparatus employed for exploding submarine 
mines or torpedoes.” —29th August, 1870. 

£372. DanizL Prpceon and WittiamM Manwarinc, Britannia Works, 
Banbury, Oxon, ‘* Improvements in the cutting apparatus of reaping 
and mowing machines. 

2373. Joun James Bopmer, Newport, Monmouthshire, “ events 
in the manufacture of iron and steel and apparatus used therein.” 

2374. FReDERIC Grosvenor, Glasgow, Lanarkshire, N.B., ‘“ Improve- 
ments in the manufacture of certain articles in pottery and in the 
machinery or apparatus —— loyed therefor.”—30th August, 1870. 

2376. Jonn IncuaM, Halifax, Yorkshire, ‘‘ An improved table-fork.” 

2378, JoHN ADAIR, Waterford, Ireland, *‘ Improvements in the construc- 
tion of bakers’ ovens and in apparatus connected therewith.” 

2379. Orro GserRDRUuM, Chancery-lane, London, “ Improvements in 
smoke-preventing apparatus.” 

2380. Witt1am Rupp Oswa.p, Pallion High-yard, near Sunderland, 
Durham, and WILLIAM KENMIRE SwaDDLe, “New Hendon, near Sunder- 
land, Durham, “‘ Im: t stam 

2381. ALEXANDER MELVILLE CLARK, Chenery iene, London, “‘ Improve- 
ments in ap tus to be — for operating sewing and other 
machines.”—A communication from Edward Jenner Leyburn, Lexing- 
ton, Rockbridge, Virginia, U.8.—31st August, 1870. 

2384. "CHARLES ENRY CHADBURN and WILLIAM CHapBURN, Liverpool, 

ts in ] hs, and liquid to be used there- 
with, , which fluid is also applicable as a power Wanenstiter for other 
purposes ; for the making of get joints, and other pur, s where it 
is desirable to use a liquid that does not ail ¢ congeal or 
evapora 

2385. Wittiam Roxpert Lake, Southampton-buildings, London, “Im- 
provements in the permanent way of railways.”—A communication 
from Daniel Rice Pratt, ‘oe a U.S. 

2386. ARCHIBALD TuRNER, Leicest ts in machinery or 
apparatus for printing yarns or wa! for ¢ ts or other fabrics.” 

2387. WorpsworTnA DOoNISTHORPE, vedere, Harrogate, Yorkshize, and 
WicwiaM LeaTHaM and GEORGE EDMUND Dosistuonre, Leeds, York- 
shire, “I in y for cutting coal and other 
minerals. "lst September, 1870. 

2390. JonN HALL and Harry Jones HARMAN, Manchester, ‘“‘ Im- 
provements in the construction of railway chairs.” 

2392. Bristow Hunt, Serle-street, Hee oem, Seog London, ‘‘ Improvements 
in machinery for w: wool.”—A communication from John Yew- 
dall and W: Yew Philadelphia, Pennsylvania, U.S. 

2394. Creasy WHELLAMS, Gracechurch-street, London, “ An improved 
shield or mantelet for field 

2395, Jonn Lewtuwaite, W eedeaien | Middlesex, ‘‘ Improvements in 
apparatus for dating or marking railway and other tickets, cards, 
invoices, bills of lading, and documents.” 

2396. Herpert Houmes and ARTHUR Hotes, Margaret-street, London, 
* —, construction of wheels for gun ‘carriages, carts, and other 
vehicles. 

2398. Jons Warp Grrpiestone, Norfolk-street, Strand, London, “ Im- 

rovements in dry closets, commodes, urinals, and other receptacles 
‘or putrescible matter.” 

2400. Ropert Lricuton, New-street-square, London, ‘‘An improved 
ee < of impressing, gilding, and printing on the edges and covers 
of books. 

2401. Wittiam RoBERT Lake, South it London, “An 
improved process for quate caustic soda and po potash, and the car- 
bonates of the same from their solutions.”—A communication from 
Frangois Marie Bachet, Paris. 

2402, ALEXANDER MELVILLE CLarK, Chancery-lane, London, ‘‘Imp 
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2327. Avernr Secon Day, 
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“« A new and improved label holder and fastener.”—A communication 
from Victor bi, France.—27th May, 1870. 

1961. ALFRED — Pantheon, Oxford. London, “ Improvements 
in ble to orchards or other horticultural purposes.”— 
12th July, 870. 


1997. Jonn’ Henry Vand fn Lean ene, i on ne 
5 ae preparation or 
the same.”—A communication from 
Eliza Dexter Murfey, Sow ork, U.8.—14th July, 1870, 
2160. James Spratt, Southampton-street, Camberwell, Surrey, “An 
oe mixture and preparation of coffee and tea.”—3rd August, 
0. 


es50 Tuomas UnswortH, Manchester, and Epwarp WHALLEY, Preston, 
Lancashire, “‘ Improvements in machinery for making banding.” —13th 
August, 1870. 

2281. James Joun SHEDLOCK, Ellenboro’-road, Upper Holloway, London, 
“Improvements in treating and purifying animal and vegetable fats 
and oils, and in apparatus connected therewith.” 

2285. Taomas Ivory, Edinburgh, Midlothian, N.B., 
motive power engines, which improvements are also in part 
as brakes and dynamometers.”—18th August, 1870. 

2305. RichaRD CHRISTOPHER Rapier, West 
minster, “‘Improvements in ee locking apparatus for pe ms 
and signals. "—20th August, 1870. 

2337. PercevaL Moses Parsons, Melbourne House, Blackheath, Kent, 
“‘ Improvements in artificial fuel. "—25th August, a 


“Improvements in 


applicable 


h 





2471. Rosert Tsompsoy, Hoxton, London, “ Improvements in ma- 
chinery for cutting dovetail mortises and dovetail pins or tenons.” 

2472. Tuomas Onion, Leicester-road, Lei 
o — +e in apparatus for measuring the flow of water or other 


liq 
2473. Jouw Lance, Lyneham, Wilts, “‘ Improvements in or additions to 
stoves or fire-places.” - 


om. Lewis ws for ee -street, London, “‘ Improvements 
a) or supplying or feeding revol uns or mitrailleuses 
- Cy ving g 
o— t Henry Giew, City-road, iianien, Ly Samvet we fawn 
mn-cause Wa’ ™ standing bench for 
and shoemakers, locksmiths ‘and ether artionna” 
2476. Henry ee =, Appleton House, Widnes, Lancashire, “ Im _ 


ments in of bleaching -- 4 SS a 
when diluted wit mtn least e inert gases.” - ad 

2477. Witt1aM Epwarp Newron, Chancery-lane, London, “‘ An improved 

for garments and other articles or purposes.”—A communica- 

tion from Joseph Edward Dallon, Sea, New York, U.S. 

2479. Samuet Roure, Mildenhall, Suffolk, “ tmaprovemente in the con- 

struction of harmoniums.”—1éth jah September, 1 


Inventions for 8 ‘Six Months on the Deposit of 
Complete S 


2425. CAMPBELL } enee, Sudbrook Park, —_ ® = " Emgvevemente in the 
fertilisers.”—7th September, ‘187 





2365. Wittiam Nosie Linpsay, Quality-street, Leith, N.B., “ Impr 
ments in apparatus for com ig hay or other substance and putting 
it up into bales.”—29th August, 1870. 

2383. IsHam Bacas, High Holborn, London, “ Improvements in steam 
and gas —lst Sep , 1870. 

2393. ConsTANTINE HENDERSON, Gr. wcechurch- -street, London, ‘‘ Improve- 
ments in girders to be used in bridges, subways, viaducts, railway 
works, and every description of building and other structures.”—2nd 
September, 1870. 

2412. Micuaet Henry, Fleet-chambers, Fleet-street, wr “ Improve- 
ments in the construction of piers, jetties, docks, and other similar 
structures, and in apparatus employed therein. ”_A4 communication 
from Charles Richard, Boulevart St. Martin, Paris. , 





South 


2427. GzorGe Hasnain, Sou P London, “ Improve- 
ments in f. type. ”"—A communication from 
= Wallace bag San La California, U.S.—7th September, 

2456. Henry Farrpanks, St. J: Vermont, U.8., 
- Sage in weighing machines, involving means for counting. 
registering, » printing ting, adding, and other operations connected with 
weighing ies.” —l0th September, 1870. 

2458. Tuomas Harvey, St. Clement’s House, Clement’s-lane, London, 
“Improvements in continuous di apparatus for distilling 
—_ eum and other kinds of oils."—A communication from Meure 

cis Howell, St. Catharine’s, Lincoln, Ontario, Canada — 12th 








——"* Caled 








2414. WituiaM Epwarp Newton, Chancery-lane, London, “I 
ments in steam boilers.”—A communication from John Benjamin Root, 
New York, U.8.—5th September, 1570. 

2416. WILLIAM Waker, Manchester, 

jumps, and blowers.” 

2418. ANDREW McNIEL, Tiverton, Devonshire, and WILLIAM WHEATON, 
Exeter, “‘Impro in the facture of salts of ammonia from 
ammoniacal gas liquor.” 

2420. CuaRLes Botrom, Howard-road, Steel Bank, Sheffield, and Josera 
HactiamM and Samuet Westey Hacvam, Attercliffe-road, Sheffield, 
“Improvements in machinery or apparatus for forming, hardening, 
tempering, straightening, and cutting paragon or other wires to be 
used for ribs and stretchers of umbrellas or other purposes.” 

2422. Tuomas Murray Giapstone, York-buildings, Westminster, ‘‘ Im- 
provements in chimney tops and ventilators.”—tth September, 1870. 

2424. ANDREW NoBLE, Newcastle-on-Tyne, Northumberland, “‘ Improve- 
ments in fuses.” 

2426. CornneLius WiLL1AM Morey, Clifton-road East, St. John’s-wood, 
—s “Improvements in gas burners and in the construction of the 


“Improvements in propellers, 





2428. = Banks, Cockermouth, Cumberland, “Improvements in 
window sash and casement fasteners.”—7th September, 1870. 

2429. Wittiam Sivcock, Warrington, Lancashire, ‘ An improved screen- 
wire for dressing wheat and other grain, which web is also appli- 
cable to dressing sieves generally, and for the floors of malt and other 

drying kilns.” 

2430. James Eastwoop, Blackburn, Lancashire, “Improvements in 
apparatus for heating water for steam boilers and for other purposes, 
and for an improved vacuum valve to prevent collapse.” 

2431. Matnew Lawson, Leeds, Yorkshire, “‘ Improvements in the manu- 
facture of wearing apparel, such as coats, vests, trousers, jackets, 
shirts, drawers, and other similar articles 

2432. Wittiam CLoves and Tom CHILD, Leeds, Yorkshire, ** Improve- 
ments in machinery or apparatus for tilting barrels.” 

2433, Jonn Henry Jounson, Lincoln’s-inn-fields, London, “ Improve- 
ments in pipe jvints or couplings, —_ also to couplings for rods 

and shafting.”—A communication from William Clare Allison, Phila- 
delphia, Pennsylvania, U.S. 

2434. Treat TimoTHy Prosser, St. Vincent-street, Glasgow, Lanark- 
shire, N.B., “‘ A new or improved tube expander and tube cutter com- 
bined.” 

2435. Epmonp Ricuarp Sovrusy, Shotts, Lanarkshire, N.B., ‘‘ Improve- 
ments in distilling mineral oils, and in apparatus therefor.” 

2436 Lorrus Perkins, Seaford-street, Gray’s-inn-road, London, “ Im- 
provements in the locking of the fore carriage of wheeled vebicles,”— 
8th September, 1870. 

2437. Georce Henry ELus, High Holborn, London, “‘ Improvements in 

steam, gas, and air engines 








2438. THOMAS Bort, North pt “Imp its in floating dredgers 
or hinery for , raising, transporting, and es ing sand, 
— and mud. ”—A communication on: James Burt, Uelsen, North 


2439. Taomas Bett, WILLIAM Watton Urqunart, and JoserH Linpsay, 
ae ‘01 , N.B., “Improvements in power looms.” 

JAMES TILDESLEY, Willenhall, Staffurdshire, “* Improvements in the 
*atting latching bolts of locks and latches, and in staples for the same.” 
2441. Thomas ‘Howanp TT Huddersfield, Yor , * Improve- 
ments in or i y or apparatus for carding wool or 

other fibrous substances. sn 

2442. Josern KEvLiett, Wyke, near Bradford, Yorkshire, “Improvements 
in or applicable to the knobs or handles of locks and latches 

2443. James THeopore Grirrix, Upper Thames-street, London, “Im- 

7 in a and mowing machines.’ A’ communication 
m Walter A. Wood, Hoosick Falls, New York, U.S. 

pri "Wensum RoBERT Kovipece, W Ww bers, Victoria-street, 
Westminster, “‘ Improvements in caissons and bridges to bridge across 
the entrances to graving docks, harbours, rivers, or estuaries.” 

2445. Georce Aucustus Huppart, Bry nkir, Carnarvonshire, “ Improve- 
ments in the construction of the permanent way of railways. » 

2446. Josern James Barnett, Palmerston- London, “ Im- 
provements in the manufacture of twilled fabrics, and in the applica- 
aa of such fabrics to the manufacture of various articles of wearing 

parel, and for upholstery pu: ."—9th September, 1870. 

asi? Wats Barrow TuRNER, Ulverstone, Lan , Grorce Grey, 
Moor Row, Cumberland, and Ropert Brypon, Whitehaven, Cumber- 
land, “Improvements in arrangements and mechanism for preven sting 
or providing against accidents in winding or hoisting machinery 
for mines and other pu 

2448. Henry TristRaM and Epwarp GREENE LEEMAN, rt *Im- 











men sin looms for weaving hats.”—A communication from Jona Van 
ona Dussen mone ig Neal a U. ao eg a eg lan 4 
HOMAS ERS, Liverpool, “An improv cking gauge an 
marker, applicable for use on sewing machin Be os generally.” 
2404. STEPHEN MEREDITH, Burnt Tree, Tipton, 8 ff e, “ Improve 
ments in puddling and 
2405. James NEALE and JosEPH BEVERLEY FENBY, Birmingham, “Im- 
provements in attaching lam 
a Wuam Joun a 





to 

IESTLEY 4 James ForsyTuHE, Bolton-le- 
the les of hackling 

paration at flax, hemp, jute, or other 


2407. STEPHEN Dawson, Manchester, and Epwarp Davies, Birmingham, 
“Certain improvements in apparatus or mechanism known as the silk 








pr ts in letter-boxes and bags for receiving and containing 
etters.” 


2449. Freperick Mitts and Tsomas ALBERT SCHOLFIELD, Heywood, 
Lancashire, *‘{An improved a for ironing and goffering fabrics.” 
—A communication from Dr. 8. Charles Smith, Chicago, Illinois, U.S. 

2450. J. AMES Woopawiss RHODES, Manchester, os phenome in tubacco 

i 
ob: WituraM Ersxive BaRTLert, Midlothian, N.B., “ Im- 
yt in the construction of elastic tires for 

2453. Grorce Hayes Carrer, Mottingham Lodge, near 
“Improvements in the construction of paddle-wheels for propelling 
ships and other navigable vessels a 4 

2454, THEOPHILUS WestHorP, West India k-road, London, “‘ Improve- 


Piinh 





ments in the preparation of fibrous materials to render them suitable 
for use as lint for surgical 
2455. HurRpMAN SAMUEL SIMKINS, Seton, “Im- 





bolter, employed for dressing flour, os which ma, also be 1 
for dressing other ground ¢ or pulverised d come 
2409. Georce Hasetine, 8 buildi London, “ ve- 
ments in flexible sbafting, and ‘apparatus connected therewith, for 
transmittin —- a communication from James Beall Morrison, 


St. Louis, 
“buildings, London, “ an 





P its in the handles of sad irons or sm irons, stew pans, 
saucepans, pans, frying pans, and other articles of hollow-ware, and in con- 
necting the said to the said articles respectively. ” 

2457. Amasa Mason, South at r Improvements 
in machinery for making per bs "—10th eptember, 

2459. CHARLES or an Devonshire, “‘ Im- 

nL mn my of fire-bars, and for the employment 














2410, GEORGE Hasevtine, Southam: 
ments in the manufacture of itted fabrics, and in 
therefor. te 9 communication from Henry Augustus Clark, Boston, 


iT G og 
2411. GEORGE SELTINE, South ton-buildings, London “An im- 
proved recording press’ ure gauge, and alarm ti se § 
cation from pm nary B. n, New York, U.S.—3rd September, 1870. 
= : on Moses he te Long-acre, London, ‘‘ Improve- 
ts 


2415. WILLIAM lower Newton, Chancery-lane, London, “Improved 

Fone J for ois ;~ su, a into cubes” communication from 
eorge Henry Mollers, New Yo —5th September, 1870. 

2417, yy Hunt, Serle-street, Lincoln’s-i 








ments in 
= be Nw a such cae denen ”—A communication from Auguste 
oun an ‘ALFRED Viscess qos ‘Chensery-lane, —_ - d 


of them for heating the feed for generating steam, and for keeping the 
burs cool.” 


2460. ALFRED TyLor, Newgate-street, London, “ —- * meen {in wet 
and dry closets, and in apparatus connected therewith.” 

2462. fuses NesaaM Kirksam, West Brompton, London, VERNON 
Faasce baer Highgate, Middl ani Spence, Pendleton, 

Soous suterials in the tow end 
bh d a fibrous mat ie raw an 

ig, dyeing: for drying purposes 12th September, 1870. 

2465. _— Lorp, Todmorden, Yor! “ Improvements in the manu- 
facture of certain descriptions of fabrics, “and in looms for weaving the 
same and other fabrics. sy 


2467. Wi.t1am Trison, New Lenton, Notti - in 
twist-lace machines, i Sa Rioeuiitenteiblen 














construction of lubricator.”—A communication from Willian ry New 


York, U.8. 
2421. Davip Payne, Otley, Yorkshire, “‘ Improvements in printing 
chinery.”—6th September, 1870. wh ay 
2423. Epwarp Epwarps, Portlan |-place North, Lower Clapton, London, 

. ass ‘or inhaling nitrous oxide or other gases.”— 


th September, 
1552. HENRI ADRIEN BonNEvILLE, Sackville-street, Piccadilly, London, 





2468. Epwarp Pome ag Birming! 2 Improvements in 
fi for ~— 3 and other articles. 

2169. Henry Deacon, Widues, Lan Lancashire, “‘Improvements in apparatus 
for the manufacture of chlorine.” 

2470. Tuomas Rovurtepes, Ford Works, near Sunderland, ‘‘ Improve- 
= factur ae Leng dye fibrous = ——— oor for the — 

= facture ° apparatus em pio, therein.” — 
September, ibr0. 





x 4, A, , 1870. 

2466. GEORGE Weis, North-street, Westminster, ‘‘Improvements in 
ground or earth screws.”—13th September, 1870. 

2483. THomas PILKINGTON Youns, Bury, cashire, and James THomas- 
son, Radcliffe, ire, “Certain improvements in looms for 
weaving. "15th September, 1870. 

2486. GeorGE Hase.tine, South ton-buildi London, “ Improve- 
ments in microscopic apparatus.’ "—A communication from James 
Lloyd Oliver, Boston, Massachusetts, U.S.—1loth September, 1870. 

2527. Jonn ALFRED Thomas OveREND, San Francisco, California, U.S., 
“An improved type casting, breaking, rubbing, and setting machine.” 

—20th September, 1870. 

2528. Daviv HuyTer Branpon, Quai Napoleon, Dona France, *‘ Im- 
provements in cut-off valve gear for steam engines.”—A communica- 
tion from Daniel Frank Mosman, Chelsea, Saffolic, Massachusetts, 
U.S.—20th September, 1870. 








Patents on which the Stamp Duty of £50 has been Paid. 

2595. James Murpocu Napier, York-road, Lambeth, Surrey, “ Wine 
lasses, &c.”—13th September, 1867. 

25v6. Samuet Datton, Chester, “Iron and steel, &c.”—13th September, 


1867. 

2613. Wrtt1amM Braitsrorp and Josepn Gapssy, Nottingham, ‘“‘ Lace.” - 
17th September, 1867. 

2591. James Reip, Glasgow, Lanarkshire, N 
13th September, 1867. 

2611. Cart Hoste, Henrietta-street, Covent-garden, London, 
furnaces.”--17th September, 1867. 

2609. Georce Francis UrappuryY and Tromas CHapwick, Oldham, 
Lancashire, ‘“‘ Sewing machines.”—16th September, 1867. 

2750. Ina Dimock, Cheapside, London, ** Egg boilers.”—30th September, 
1867. 


B., “‘ Locomotive wheels.”— 


* Blast 


7. 

2622. FrepericK Henry VaRrwey, Kentish Town-road, London, “ Tele- 
graph conductors.”—18th September, 1867. 

2637. Jacop Grocuecan WiLLans, St. Stephen's-crescent, Bayswater, 
London, * lron.”—19th September, 1867. 

2640. WiLtiaM WALKER Gipson, Edinburgh, N.B., 
cleaning cereals.” —20th September, 1867. 

2653. Wittiam Epwaxp Newton, Chancery-lane, Loudon, ‘ Whips.”— 
20th September, 1967. 

2630. Tuomas Cartes CLARKSON, Stamford-street, Blackfriars-road, 
London, *‘ Ammunition boxes, &c.”—19th September, 1867 

=. Rust, Lambeth, Surrey, ‘ Decorating.”—19th September, 


oe4i. Wituias Ports, Handsworth, Staffordshire, ‘‘ Ventilation.”—20tA 
September, 1367. 

2662. Bewicke BLacKBURN and ALEXANDER Bewicke Biacksvry, Hans- 
i Chelsea, London, “‘ Lucifer matches or tapers.”—2ist Septeiber, 


“ Decorticating aud 


2601. ‘Pau Howarp CoLoms, Harrow, Middlesex, and Francis Joun 
Botton, Rochester, Kent, ‘*‘ Light and heat for signalling, &c.”—24th 


September, 1867. 

2685. Aucustus ZieGELe, Mincing-lane, London, “ Mins salts.”—23,d 
September, 1867. 

2844. Tuomas ene, Edinburgh, Midlothian, N. “ Drawing, &c.”— 
9th October, 1867. 


2701. WiLt1am Woopcock, Pimlico, London, “ aeaee and ventilating.” 
—25th September, 1867. 

2761. Joun Lyon Fievp, Kensington, London, “ Candles.”—lst October, 
1887 


867. 

2788. Grorce Me.vor, York, “‘ Nails and spikes.”—3rd October, 1867. 

2686. Hucu Forses, Euston-road, London, “Rotary pumps.” 24th 
September, 1867. 

2747. Bensamis Dosson and Ropert HAvurwe.t., —_- 4 Lancashire, 
“ Mules for spinning and doubling.”- -30th September, 187 


Patents on which the Stamp Duty of £100 has been Paid. 

2262. Warren THompson, Rue Neuve des Martyres, Paris, ‘‘ Telegraphy.” 
15th September, 1863. 

2287. Peter McLaurin, Glasgow, Lanarkshire, 
pasteboard, &c.” "17th September, 1863. 

2328. Georce ToMLinson BovusFietp, Loughborough Park, Brixton, 
Surrey, ‘ Weaving hair cloth, &c.”—21st September, 1863. 

2331. Toomas Barnabas Dart, Harlesden, Middlesex, “* Iron ships and 
vessels.” —21st Seplember, 1863, 

2336. CaarRLes MaiTLanp, Alloa, Clackmannan, N.B., “Mashing uppa- 
ratus,”—22nd September, 1863. 


N.B., “Drying paper, 


Notices of Intention to Proceed with Patents. 

1377. Thomas Bennett GicbeRrt, Gipsy-road, Norwood, “‘ Fire-escapes.”— 
13th May, 1870. 

1379. Prosper Pimont, Rouen, France Preserving the surfaces of 
walls, metals, wood, math May, tere. 

1393. ——— Gorpox bE Luxa Byron, Chancery-lane, London, “‘ Wash- 

asi W. WALTER Ginsey, Pantheon, Oxford-street, London, “ Fasteners for 

es, &c.” 

1400. eae Hewry Banks, Brook-street, Knutsford, ‘School furniture, 
&c.”—16th May, 1870. 

a Greey, Phonix Works, Wakefield, “‘ Constructing steam 

ers.” 

1420. Tuomas G Wess, Manchester, “‘ 0; ting glass.”"—l17th 
May, 1870. 

1424. Georce Hopcxixson, Manchester, “Toilet quilts, toilet or toilet 
wre quiltings, &c.” 

. Freperick Epwarps, Nottingham, “ Lace.” 

1435. Epwakrp Prytox, Birmingham, ‘‘ Welded iron or steel tubes, &c.” 

1436. Epwarp Peyton, Birmingham, *‘ Metallic bedsteads, sofas, &c.”— 

» 18th May, 1870. 

1439. James Steart, St. James’-road, Bermondsey, Surrey, ‘‘ Cleansing 
ships’ bottoms.” 

1441. Benzamin Cornnrorp Muzzat, Windsor, ‘‘ School furniture, &c.” 

1453. Wiuiiam Lawrence MiTcHe.t, Kirkcaldy, “ Looms for weaving. °. 
19th May, 1870. 

_. AppineTow TayLor, Lydbury, ‘ ‘Rocket projectiles for purposes of 

1401. —— Hopson, Manchester, “‘ Piled fabrics.” 

1463. JuLEes JosepH Denovat, New Cross, Surrey, ‘* Enveloping medicinal 
and other liquids.” 

1464. Dante. Cote Lower, Church-street, Warrington, * Securing bales 
of hay, cotton, &c.”—20th May, 1870. 

1470. JuLits ARNOLDUS Rykxe Van Den Berou, Southsea, “Saving 


ui. ' Wesiey and THomas WituiamM WesLey, Birmingham, 
“ Breech-loading fire-arms.”—21s¢ as, 
a y CHARLES Emans, Brinscombe Mills, and Henry James Hoca 
Feeding « weal. cotton, &c.”—23rd May, 1870. 
1611. i deo Nici scone WutiaM McNaveat, jun., 8t. i 
Foundry, o Washing and drying wool, yarn, &c.”—25th 
0. 
1542. Ricnarp Gammon, 


Warminster-road, Westbury, “ Rail 
”"—27th May, 1870. sed 


slee: 
1659. Taomas GREENWOOD, Leeds, “‘ Drawing wool, silk, flax, &c.”—8th 
June, 1870. 
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1666. Witu1aM Twarres Wricut, St. Nicholas, and Evan Yoratu, 
Molton, uear Cowbridge, “ Lifting, lowering, loading, and unloading 
hay, corn, &c.”—9th June, 1870. 

1685. Tuomas Greenwoop, Leeds, and Joun Keats, Leek, ‘‘Sewing 
machines.” —11th June, 1870. 

1746. Tuomas James Sairn, Fleet-street, London, “ Caustic soda and 
caustic potash.”_—A communication from Cyprien Marie Tessié du 
Motay.—17th June, 1870. 

1750. Tuomas J4mMes Sairu, Fleet-street, London, ‘Treating copper 
pyrites.”"—A communication from Cyprien Marie Tessié du Motay.— 
18th June, 1870. 

1792. Epwarpb Fincu, Beaufort-square, Chepstow, “ Forcing or exhaust- 
ing air, &c.”— 23rd June, 1870. 

1801. Si.vanus FREDERICK Van Cyoate, Boston, Massachusetts, U.S., 
** Distilling alcoholic liquorgs.”—24th June, 1870. 

1828. Wittiam Rippett, Crosby Hall-chambers, London, ‘Cutting 
wood.” —27th June, 1870. 

1877. Jowy Witti4M Spicer Watkin, Tunbridge, ‘‘ Measuring distances 
by angles of depression irrespective of height.”—A communication 
from Henry Spiller Watkin.—2nd July, 1870. 

1929. Henry James Crockett, Canonbury-grove, Islington, London, 
“Window sash and casement fasteners.”— 7th July, 1870. 

1977. Winziam James ScHLEsINGER, Union-court, Old Broad-street, 
London, ‘‘ Washing plates, dishes, &c.”—A communication from J. L. 
Simonds.—138th July, 1870. 

2154. WrtitaM Roperr Lake, Southampton-buildings, London, *‘ Looms 
for weaving.”—A communication from Daniel Long and John Preston. 

—2nd August, 1870. 

2231. Sotomon Bennerr, Richmond-road, Dalston, London, ‘ Paper- 
making, &e.”—11th August, 1870. 

2242. Witutam OLiver JouNston, Newcastle-upon-Tyne, “Cast iron 
pipes, &c.” 

2246. Isaac Biue Harris, Castle Mills, Edinburgh, “‘ Elastic tires for 
wheels.”—12th August, 1870. 

2244. Tuoomas Unsworta, Manchester, and EpwarD WALLEY, Preston, 
“ Banding.”—13th August, 1870. 

2305. Ricnarp CaristopHER Rarrer, Westminster-chambers, West- 
minster, ‘‘ Switches and signals.”—2Cth August, 1870. 

2303. ConsTANTINE HENDERSON, Gracechurch-street, London, ‘‘ Girders.” 
—2ad September, 1870. 

2411. GeorGe Hasettine, Southampton-buildings, London, ‘ Pressure 
gauge, &c.” — A communication from Marmont B. Edson. — 3rd 
September, 1870. 

2414. Wirtt1amM Epwarp Newton, Chancery-lane, London, “Steam 
boilers.”—A communication from Jobn Benjamin Root. 

2415. Wittt1am Epwarp Newton, Chancery-lane, London, ‘* Cutting loaf 
sugar into cubes.”—A communication from George Henry Mollers.— 
5th September, 1870. 

24:5. Epmunp Ricaarp Sovurssy, Shotts, ‘ Distilling mineral oils.”—sth 
September, 1870. 

2452. WitiiaM Erskine Bartvett, Edinburgh, ‘ Elastic tires for carriage 
wheels.” 

2454. THEopaHi_us WestuorP, West India Dock-road, London, ‘ Surgical 
bandages.”—10th September, 1870. 

2460. ALFRED TyLor, Newgate-street, London, ‘‘ Wet and dry closets.” — 
12th September, 1870. 

2467, Witttam Titson, New Lenton, ‘‘Twist-lace machines.”—13th 
September, 1870. 

2486. Georce Hasettine, Southampton-buildings, London, ‘‘ Microscopic 
apparatus,” — A communication from James Lloyd Oliver. — 15th 
September, 1870. 

2527. Joun ALFRED Tuomas OveREND, San Francisco, California, U.S., 
“Type casting, &c., machines.”—20th September, 1870. 
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All persons having an interest in ie any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the Week ending 
24th September, 1870. 
\d.; 261,S8d.; 262, 28.; 266, 2s. 4d.; 267, 10d.; 279, Sd.; 
1, 6d.; 293, 3s.; 294, 6d.; 295, Is. 6d.; 297, 10d.; 298, 
; 307, 8d.; 313, 1s. 4d.; 315, 10d.; 320, 6d.; 
6d.; 326, 18.2 8, 8d.; § 8d.;3 34, Is ; 
341, 8d.; 345, 8d.; 349, 10d.; 351, Is.; 525, 10d.; 
g 4, 8d.; 377, 
1s. 2d.; 380, 6d.; 886, 395, 8d.; 410, 
Sd.; 418, 8.3 441, 4d.; 442, 4d.; 443, 4d.; 444 4d.; 445, 4d.; 446, 4d.; 447, 
4d.; 448, 4d.; 450, Sd.; 451, 4.3 452, 8d.; 458, 40.; 454, 41; 456, 4d.; 459, 
4d.; 460, 4d.; 465, 4d.; 466, 4d.; 467, 4d.; 469, 4d.; 470, 4d.; 471, 4d.; 473, 
4d.; 475, 4d.; 478, Gd.; 479, 4d.; 480, 4d.; 483, 10d.; 484, 4d.; 487, 4d.; 493, 
4d.; 495, 4d.: 498, 4d.; 499, 4d.; 503, 4d.; 504, 4d.; 509, 4d.; 515, 4d; 533, 
1s ; 1637, &d. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made as ed at the Post-oftice, 6, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice, South- 
ampton-buildings, Chaucery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the ofice of her Majesty's Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
549. F. B. Buancnarp, New Yort, U.S., ‘ Steam boilers.’—Dated 24th 
February, 1870. 

This consists in dividing the boiler into sections whereby the body of 
water therein is separated in different compartments which are succes- 
sively heated, and in which the water is maintained at different degrees 
of temperature, according to the distance of the respective compartments 
from the fire in the course of the circulation of theheat, and between which 
the circulation of the water is only in one direction, viz., from the cooler 
to the hotter compartments. 

556. W. B. Leacuman, Leeds, “* Hydraulic apparatus.”—Dated 25th Febru- 
ary, 1870. 

On a suitable foundation plate the inventor fixes a double acting pump 
of ordinary constitution, and two hydraulic cylinders of ordinary 
construction. These are placed in such a position with respect 
to each other, that the rod which carries the bucket in the pump 
is arranged so as to act as plunger or ram in each of the aforesaid 
hydraulic cylinders. A_ single acting pump may be used when 
required. In places where there is not sufficient room for the afore- 
said hydraulic cylinders, the inventor provides a different arrangement of 
the interior of the pump by having a fixed rod and piston on which a 
hollow cylinder-or bucket is mounted. 

657. H. Sanpers, Amsterdam, “ Utilising falls of water.’.—Dated 25th 
February, 1870. 

This is a fae f scientific investigation which can hardly be said to 
have been carried out to a practical result. The inventor indicates his 
discovery as follows :—There is, however, in the commencement, this 
difficulty to overcome—namely, to renew or replace the column of water 
which has acted, and whuse pressure has been used, for without this re- 
newal the work will quickly come to an end. This problem may be 
solved by using for such renewal the inexhaustible forces furnished by 
the water in which the body is immersed.—Not proceeded with. 

558. M. Cuayey and A. Descuamps, Firming, France, “ Axles and shafts.” 
—Dated 25th February, 1870. 

This consists in rolling up a sheet of steel or iron on itself. The metal 
bars destined to form this sheet are, in the first place, submitted to the 
furnace in such a way that the vein of the metal, when flattened, is in 
the direction of the width of the sheet, and consequently longitudinally 
in the shaft or axle, instead of being, as is now usual, transversally in the 
same.- Not proceeded with. 
55¢. T. BLackwoop, Glasgow, “ Compound marine engines.’—Dated 25th 

February, 1870. 

The inventor applies an additional valve in connection with the pas- 
sage ordinarily leading from the exhaust port of the high-pressure 
cylinder to the valve casing of the low-pressure cylinder, which 
additional valve controls their passage, and also an additional 
passage leading to the condenser or to the atmosphere. When the adjust- 
ment is required for starting, this additional valve is shifted to put the 
high-pressure exhaust passage in communication with the condenser or 
atmosphere, and at the same time shuts the communication to the low- 
pressure valve casing. Combined with this arrangement, a Small branch 

»ipe is led from thé steam pipe or from the high-pressure valve casing 
nto the low pressure valve casing, and being fitted with an adjustable 
stop valve allows of a regulated supply of steam being admitted directly 
to work the low-pressure cylinder. The two cylinders are by these means 
temporarily separated and made to work like those of ordinary (non- 


compound) engines without the least difficulty in starting from any 

position. 

561. 8. MoornousE, Brinksway Bank, ‘‘ Furnaces.”—Dated 26th February, 
1870. 


1870. 
The inventor leaves the central fire bars in about the ordinary position 
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or raises them slightly higher than usual, this central part for (say) about 
eight inches being level, and he causes the fire bars on each side of this 
art to slope downwards towards the sides of the flue, so that the lowest 
re bars which are at the sides of the flue are considerably lower than the 
ordinary level of the fire bars. By these méang a larger portion than 
usual of the interior surface of the flue is exposed to the action of the fire, 
and hence and increased heating surf.:e is obtained.—WNot proceeded with. 
582. W. Crark, Plumstead, ‘‘ Ste gine governors.”—Dated 28th Feb- 
ruary, 1870. 

The object is the production of a); .,. tantaneous regulating action upon 
the throttle valve of a steam or-other cugine by the effect of two com- 
bined forces opusing against a third force. One of these forces must 
tend constantly to keep the throttle valve fully open, and this force is 
derived from a spring, weight, or other suitable means usually employed 
for the purpose. Another of these forces is that which drives the 
governor, and which acts against the said spring or other device, and 
tends to close the throttle valve. The third force, whose action is herein- 
after explained, is derived from the resistance of the atmosphere to the 
motion of the governor. 

584. A. RipLey, Southwark, “* Rotary engine.”—Dated 28th February, 1870. 

The driving shaft is supported in suitable bearings, and has attached to 
it, so as to turn with it, and on the same centre, two eccentric cylinders, 
the inner of these cylinders being considerably smaller in diameter than 
the outer, but of equal width or depth. Both cylinders are completely 
closed on that side at which they meet the shaft, but open at their oppo 
site side. These cylinders are also connected by a plate or radial arm of 
the same width or depth as the cylinders, so that at their open side their 
end surfaces, and that of the plate or arm, are exactly flush. The plate 
or arm acts as the piston. 

585. J. WAKEFIELD and J. KENDALL, Birmingham, ‘‘ Steam boiler indica- 
tors.”—Dated 28th February, 1870. 

This consists in dispensing with the ordinary rod or wire to which the 
float is connected by the employment of a tube passing or sliding through 
a stuffing-box, and suitable jacket or outer tube, and avin x perforations 
or holes bored through it at a requisite distance in its length, the whistle 
being either secured at the top end of such tube, or upon the boiler, in 
such manner that the tube may work through it.—Not proceeded with. 
595. J. Parkinson, Bury, “ Boiler indicator.”— Dated 1st March, 187). 

This consists of a pipe passing through the shell of the boiler, and 
with the lower open end immersed in the water to the extent required; 
the top of this pipe projecting above the boiler is closed by a fusible 
metal plug, above which a steam whistle is placed.— Not proceeded with. 
608. T. Brown, Newgate-street, ‘* Feeding steam generators with water.”— 

Dated 2nd March, 1870. 

A hollow metal drum divided internally into three or more chambers or 
compartments is mounted on a horizontal hollow axis, in which are 
formed a steam passage and eduction water passages. This axis is affixed 
to a hollow standard or steam pipe bolted to, and communicating with, 
the upper part of the steam generator, from which steam passes through 
the pipe and the steam passage to the chambers in the drum. 

609. F. L. H. W. Buncer, Paradise-road, ‘* Steam traps.”—Dated 2nd 
Maich, 1870. 

The chamber of the steam trap is divided by a corrugated flexible 
metallic disc or diaphragm, thus forming the chamber into two compart- 
ments. The upper compartment is filled, or nearly filled, with water, 
the quantity being regulated by a stopcock, to which a vertical tube may 
be applied if desired for the water to rise up into when it expands ata 
high temperature. The condensed water flows from the steam pipe into 
the lower compartment of the chamber, in which a double-seated com- 
pensating valve is arranged over the outlet passage to the waste pipe for 
the condensed water to tlow away through.—Not proceeded with. 

610. G. C. Toompson, Shegiield, “* Cranes.” —Dated 2nd March, 1870. 

The inventor fits the barrel or drum upon which the rope or chain is 
wound with a diagonal or worm-shaped toothed wheel for the thread of 
an endless screw to take into. The endless screw is supported in a block 
which can be removed in a groove or between checks in the main frame 
or standard by a threaded bolt working through a fixed nut, and actuated 
by a key or bhand-wheel in any convenient manner. Levers may be 
employed in place of the threaded bolt. The spindle or shaft of the end- 
less screw may be furnished with a crank handle or band wheels for turn- 
ing the same.—Not proceeded with. 

614, B. Jonnson and E. B. ELLinqion, Chester, “ Hydraulic cranes.” — 
Dated 2nd March, 1870. 

This crane consists of a hydraulic cylinder and of a ram working in 
the same. The ram in each case has mounted upon it a pulley.— Not 
proceeded witn. 

616. C. E. pe Loriere, Great Suffolk-street, ‘‘ Producing rotary motion.”— 
Dated 2ud March, 1870. 

The apparatus is composed, First, of a metal shaft of a length and 
diameter proportionate to the force to be produced. This shaft is pro- 
vided with eight cranks, which divide into eight equal parts a circle, 
which for the purpose of description may be assumed to be 20in. in 
diameter. The first crank of this shaft is placed at the right extremity 
of the horizontal line, which is the point of departure for the division of 
the cranks and the line of motion of the levers; the second crank is 
placed at the left extremity of this same horizontal line; and so on, 
always observing thatone crank must be above and one below on the same 
line. A second shaft is also provided with eight cranks, which are 
arranged similarly to those of the preceding shaft, but on a circle of 4in. 
diameter, in order to produce the same rotative movement from rigiat to 
left as the first shaft of the apparatus. 

629. J. 8. Jonnstone, Ayr, N.B., “ Motive power engine.”—Dated 3rd 
March, 1870. 

The mechanism consists under one modification of a series of weighted 
levers arranged in a framework, each lever being connected with a spring 
balance. By means of suitable mechanism the levers are raised in suc- 
cession through a certain height, from which they are allowed to fall, and 
in falling they act upon the spring balance in such a way as to depress it; 
the surplus force above referred to is transmitted so as to lift or raise 
corresponding levers, and also to act upon stop-wheels for driving a 
revolving shaft. Tuere being a series of levers and spring balances the 
operations hereinbefure referred to are performed in succession through- 
out the series, so that a certain umount of the momentum generated by 
the failing weights is used for raising the other weights of the series to 
the height from which they originally fell, whilst the surplus of force 
remaining afier the weights have again been rfised is employed in over- 
coming the friction of the moving parts, and in driving the revolving 
shaft with machinery which it is or may be employed to actuate. 

634. W. H. Baivey, Salford, ‘‘ Boiler sittings.”—Dated 3rd March, 1870. 

in the inside of boilers where water is heated or evaporated a scale is 
often formed, which in time will fill up the openings or passages of taps 
or other fittings connected to the boiler, and will prevent the passage of 
water through such openings. To prevent the filling-up of these passages 
by the scale the inventor uses a tongue, or blade, or scraper inside the 
passage leading into the boiler of water gauge taps or other taps fixed to 
the boiler. This scraper may be worked from the outside, and it may be 
attached to the valve spindle, asin the case of water gauges known as 
Bailey’s patent water gauge. The scraper may be made of brass or other 
material suitable for the purpose, and it is of a flat, or spiral, or other 
convenient shape, the sides being made to touch the sides of the inside 
passage of the water gauges or other taps. 








Class 2.- TRANSPORT. 

Including Ruilways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e. 

583. C. B. and G, Bronon, Paris, “ Wrought-metal wheels.”—Dated 26th 

February, 1870. 

The inventor makes the wheels of iron and a combination of this metal 
suitable for forging, the spokes being previously formed and united to the 
nave ata welding heat, by percussion or prenare applied at the centre of 
the nave, so as both tu unite and impart the desired form to the parts by 
forcing the metal from the centre outwards. The wheel thus formed, and 
having any number or form of spokes desired, is as homogeneous as if 
made in a single piece, while the peculiar disposition of the metal, accord- 
ing to this improved mode of manufacture, allows of the weight bein, 
reduced to the minimum limit consistent with strength, and thus renders 
the wheel applicable to,all kinds of vehicles, and more especially to railway 
rolling stock 
589. R. Ricuarpson, Great George-street, ‘‘ Ports, harbours, dc.” —Dated 28th 

February, 1870. 

This consists in constructing at sea, or at a suitable distance from the 
shore, a pier or harbour, or landing stage, with one or more shafts or 
towers communicating with the shore by a subway or tunnel under the 
bed of the water. The inventor places in the shafts suitable staircases, 
lifts, or tackle, by which communication between the subway and the 
landing stage or pier is effected. 

699. L. STERNE, Great Queen-street, “‘ W heel tires.” —Dated 1st March, 1870. 
This consists in forming tires of segmental blocks of india-rubber, which 

have been cherhically united in the process of vulcanisation to seg tal 
metal plates ; these segmental plates, with their blocks of india-rubber, 
are secured to the rim of the wheel in any convenient manner, and should 
any block become wora, or otherwise injured, it can be readily removed 
with the plate to which it is attached and be replaced by a fi block. 

605. H. W. Moore, F. BLoopcoop, and C. and F. Woop, New York, U.S., 

* Railway carriage wheels.” —Dated lst March, 1870. 

This consists in the introduction of dovetailed wooden blocks between 
the rim and web of the wheel, these blocks fitting into a corresponding 
groove which is formed in the edge of the web. 











613. J. Harman, Grifin-court, ‘‘ Railway carriages.”—Dated 2nd March, 
1 


The inventor applies below each of the doors of a railway carriage a 
step which, when the door is opened, is moved outwards from the car- 
riage so as to come nearly up to the edge of a station platform, or to pro- 
ject beyond and either above or below it, and which, when the door is 
closed, is withdrawn, so that when the doors of the carriages of a railway 
train are closed the edges of the steps are at a distance from the station 
platforms.—Not proceeded with. 

617. J. Neave aad B. Fensy, Birmingham, “ Attaching lamps to carriages. 
— Dated 2nd March, 1870. 

To the body of the lamp at the side or back is secured the ordinary 
tubular holder or cap, which fits upon the lamp iron or support, and at 
or near the lower_nd of the holder or cap they form a box or clip con- 
sisting of a pair of grippers of an outline in plan to correspond with that 
of the lamp iron, whether it be round, oval, bevelled, or angular in cross 
section.— Not proceeded with. 

619. W. Dariey, Chatham, ‘Ships’ illuminators.”—Dated 2nd March, 
1870. 

This consists in making the dead light and glass revolve on a pivot in 
lieu of fitting them with the ordinary hinges. 

622. J. Broap.ey, Bradford, ‘‘ Railway carriage couplings.”—Dated 3rd 
March, 1870. 

This consists in the application of a block or frame to each age, 
which block or frame contains two spaces ; in one is hinged a catch and 
in the other is fixed a bar, so that the catch of one will take in to the 
space of the other, and hold on the bar therein when the two carriages 
are placed together. The adjoining catches of both carriages are liberated 
or fastened by means of cams or tappets fixed on a rocking bar extending 
from side to side of the carriage, so that by a lever or levers fixed on the 
end of the said bar both catches can be operated at once, and either 
liberate or fasten them.—Not proceeded with. 

623. R. B. Borman, Clapham, “‘ Propelling.”—Dated 3rd March, 1870. 

This relates to further improvements in the inventor’s invention of 
hydropropulsion or propelling by the reaction of water or air, of which he 
claims to be the first discoverer. His specification is rather directed to 
investigations proving his theory to be scientifically correct than to 
carrying out to a practical result. It is highly interesting, but it is im- 
possible to fairly indicate its contents here, and we are compelled to 
refer the reader to the document itself, its enormous length compelling 
us to take this course. 

625. J. Bowran, Portsmouth, ‘* Communicating in trains.”—Dated 3rd 
March, 1870. 

The principal feature of this invention is a cord, wire, or rope extending 
the whole length of the outside top of the carriages out of reach of the 
passengers, with means of attachment between carriage and carriage by 
spring hooks or other suitable means. A bell or alarum is placed on the 
engine, and in the brake van or on the engine only, as to be acted 
upon by a hammer or other striking apparatus pulled by the cord or 
wire. In each compartment, or between each two compartments of the 
carriages, is fitted an apparatus; for the passengers to act upon the cord 
when unlocked for use by pulling or drawing vertically a bolt or nob 
protruding on the inside of the roof of the carriage.—Not proceeded with. 
636. D. R. Pratr, Worcester, U.S., ‘* Permanent way.”—Dated 3rd March, 

870. 


1870. 

The web of the rail may be formed with rectangular longitudinal ribs 
or projections on both sides, or it may have a projection on one side and 
a groove or depression on the other side, and there may be one, two, or 
more of such projections or grooves, or both the edges of the same being 
either rectangular, inclined, orcurved. The fish-plates, which are used in 
combination with the aforesaid rails, are formed with longitudinal pro- 
jections and grooves to fit the projections or depressions of the rail, and 
this method of construction may be applied to fish-plates, which only 
cover the web or intermediate portion of the rail, or to fish-plates which 
are extended to cover the sides, or both the sides and bottom of the rail. 
—WNot proceeded with. 

641. W. Fyrer, Brook-lawn, “‘ Propellers.”—Dated 4th March, 1870. 

Propellers constructed according to this invention consist of two bosses 
or centres which spring from any suitable number of radial arms. These 
radial arms or blades are set on their respective bosses with a pitch, the 
one boss or centre having its arms or blades set to a right-handed pitch, 
and the other boss or centre having its arms or blades set to a left-handed 
pitch. These centres or bosses are keyed or otherwise attached on to 
shafts in this wise: a horizontal shaft running from the engines or pro- 

elling power to the after end of the 4 just above or clear of the water- 
= carries one boss or centre, say with its radial arms or blades right 
handed. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

653. H. Sykes, Cleckheaton, ‘‘ Spinning.”—Dated 5th March, 1870. 

The inventor constructs the flyer with a long central bogs or tube, so as 
to be placed over the top of the stud and supported on a centre point 
formed thereon ; and he also arranges so that the tube which carries and 
drives the bobbin may pass freely over or upon the boss of the flyer, and 
thereby act upon it to produce rotary motion, and thus assist the yarn in 
driving it.— Not proceeded with. 

656. 8. H. Storr, Rochdale, *‘ Treating yarns.”—Dated 5th March, 1870. 
This consists in imparting to yarns for weaving a certain amount of 

moisture after they have been sized and dried by the ordinary apparatus, 

and also after such ordinary treatment conveying to them a second 
amount of thickening or a softening matter, such as size, china, clay, or 
fatty substances. 

675. W. Law, Kilbagie, ** Pulp.”—Dated 7th March, 1870. 

This consists in an improved mode or method of reducing woody or 
other fibres to a pul itable for the facture of paper or papier 
mache. This is accomplished by reducing wood mechanically, first, into 
small pieces, shavings, or sawdust, the inventor then places a sufficient 
quantity of either of these into one or more strong boilers or digesters, in 
which is a solution of caustic soda. He boils or digests these for about 
four hours under a pressure of about 200 Ib. per square inch. 

630. 8. Brooxs, G. Harrison, and J. WaRDLE, Manchester, “ Spinning 

and doubling.” —Dated 8th March, 1870. 

The inventors make use of a dead spindle, the foot of which is secured 
in a rail which is moved up and down by a heart motion or other equiva- 
lent. To the spindle is fixed a disc, on which the bobbin rests, a washer 
of flannel or other material “th placed between the bobbin and the disc 





if required to give the drag. e spindle passes through a spindle fixed 

in the bolster rail, which is stationary, and upon this bush is a wharve to 

which an inverted flyer is fixed.—Not proceeded with. 

686. J. L. Norton, Belle Sauvage-yard, ‘‘ Looms.”—Dated 8th March, 
370 


1870. 

The crank shaft has the fiy-wheel upon it, and a tappet is provided on 
the side of the fly-wheel, which, as it revolves, comes in contact with a 
jointed arm on the picking shaft, thus causing the shaft suddenly to 
make a partial rotation, in doing which it actuates the picker. The tap- 
pet has a motion communicated to it towards and from the centre of the 
fly-wheel, so that it may only catch the arm at each alternate revolution. 
693. A. Potrer, Belfast, ‘‘ Bleaching.”—Dated 9th March, 1870. 

This consists in steeping the fibres in chlorine liquor of about three de- 
grees Twaddel for about twelve to eighteen hours. The fibres are the: 
removed and bowked for two or three hours in soda liquor containing 
about 3 lb. of soda water to 112 1b. of fibres. The fibres are then washed, 
and again submitted to the action of chlorine liquor till the bleaching is 
completed.—Not proceeded with. 

702. O. Ormrop and R. Hau, Eagley, “ Finishing yarns.”—Dated 9th 
March, 1870. 

This consists in substituting for the ordinary stocks and washin 
machines, and the ing down and stretching by hand, improved 
machinery, in which the various operations are performed go efficiently 
as to prevent the entanglements and breakage of the threads or yarns 
which take place in the ordinary mode of working. 

720. G. PaLey, Preston, “* Spinning.”—Dated 11th March, 1870. 

This consists in giving the sliver or yarn between the two points the 
same number of revolutions as the flyer, thereby cwigting it up to the 
roller front from the eyer of the flyer, to effect which the inventor fixes 
a small spindle firmly in the centre of the top of the flyer, Fpering the 
guide holes in the sides of the spindle tube of such fiyer. no 
obstruction in the tube between and the small spindle ; the yarn or sliver 
passes fieely from the rollers through the eye of the flyer, through the 

ide hole, and down the leg of the flyer to the bobbin as before, but the 
spindle in the centre of the flyer eye carries the yarn smoothly with it 
at the same speed as the flyer.—WNot proceeded with. 


Class 4.—AGRICULTURBE. 
Including Agricultural Engines, } > aacapa Implements, Flour 
Millis, &c. 
a A J. a er a Sifting yap bth b Merch, 1870. 

e reel is made of a circ’ cross section, « arranged 
with its axis horizontal or n: ho ontal. On the centre line of the 
said reel is mounted a shaft i aus a fan consisting of a number of 
vanes or beaters, which are d around fee centre of the said shaft, 


= a hey apn spirally of the suid conerel {,- os hed said 

8 » that to say, su! gare gd vanes ex! say, 

for example, to pf tin its fet it would make about one 
ly around the shaft.—Not proceeded with, 
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Class 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
: and House Fittings, Warming, Ventilating, éc. 
633. F. Watton, Staines, “‘ Buildings.”—Dated 3rd March, 1870. 

The inventor employs two ties, one passing down close to one side of 
the wall, whilst the other passes down close to the other side, as shown 
in the drawings annexed to the specification, in the diaphragms which 
represent a portion of the framing of a wall built up according to the 
invention. The horizontal plates or battens of wood or other suitable 
material, the distance pieces, and the vertical tie-bolts are built up. The 
inventor places the ties alternately, first one tie close up to the side, 
whilst the other tie is close up to the opposite side. In place also of 
passing the tie-bars down — holes in the blocks or distance pieces, 
in some cases a distance piece or block is placed on each side of the tie-bars. 


Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 


687. J. Lana, Cockspur-street, “‘ Breech-loaders.”— Dated 8th March, 1870. 

A recess is made in the middle of the lump and is provided with two 
notches to receive the double locking rotating bolt. To the snapping bolt 
at the rear is adapted a pushing bar, the outer end of which bears against 
a notch at one side of the rotating double locking bolt, for the purpose of 
pushing this rotating bolt rqund and locking the breech. The rear lock- 
ing bolt is pushed forward by a lever on the lower end of the vertical 
spindle, on the upper end of which is keyed a boss or hub with a thumb 
lever, whereby the spindle and its levers are rotated when it is required 
to unlock the breech of the gun. A second rod is actuated by another 
short lever on the lower end of the vertical spindle, and is therefore, of 
course, worked by the same thumb lever. 

703. L. Newton, Manchester, ‘‘ Fire-arms.”—Dated 10th March, 1870. 

This consists in improved yg for fastening and loosening the 
barrel or barrels to and from the fore part of the gun-steck, and also in 
certain improvements connected with the trigger guard. For fastening 
and loosening the barrel or barrels of breech-loading fire-arms, the in- 
ventor fits to the back of the breech block an arm having a slot capable 
of being passed over a snug fastened to the barrel or barrels, there being 
in the snug a notch or recess, in which can be entered one end of a bolt 
worked one way by a lever and the reverse way by a spring. 

711. J. Jeavons, Sheffield, “‘ Armour plates,”—Dated 10th March, 1870. 

This consists in making armour plates and other heavy forms of metal 
from piles prepared by piling between top and bottom flat plates or 
moulds, whether such flat plates or moulds be of the ordinary or im- 
proved constructions of iron or steel, or both in combination, that is to 
say, some of iron and some of steel, provided with either vertical or 
scarfed edges, and having a longitudinal channel on the upper and 
under surface, or on one of such surfaces only; or other bars may be 
used having alternately channels and projecting ribs on their surfaces, so 
as to admit of the bars of one layer febeclochinn and breaking joint with 
those of the next layer, the ribs on the edges of one layer of bars being 
brought together and caused to enter or lock into the chambers of another 
layer of bars. 


Class 7.-FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

658. E. Stevens, Islington, “‘ Cooking.”—Dated 5th March, 1870. 

The inventor employs a chamber, case, or frame, preferably a round or 
D-shaped, composed of cast or wrought iron or other suitable material or 
materials, and with and without a removable top with an open space for 
the front for fixing and arranging a hinged or sliding door or doors to the 
oven. The bottom of the chamber, case, or frame he forms similar to 
the shape of a copper, or other suitable shape, and the top of it with or 
without a projecting rim or flange round the top, also similar to the top 
of a copper, or with claws or projections, 

661. J. Hreniss and 8. Wuirenouse, Tipton, “ Sad irons.”—Dated 5th 
March, 1870. 

In making the handles of sad irons and other smoothing irons accord- 
ing to this invention, the inventors give them a bow figure and connect 
the bow-shaped handle to the slab or body of the iron at the middle of 
the slab or body, instead of at the ends, as usual. That is to say, in place 
of the nearly straight side pieces they give the sides of the handle such a 
figure that together they form a nearly semicircular bow, the top or 
widest part of the bow being connected by the grip of the handle, 
and the bottom or middle of the bow they provide with a block of metal 
which serves to connect the handle to the slab or body of the iron. The 
grip part of the handle they prefer to make tubular or hollow.—Not pro- 
ceeded with, 

663. F. T. Fercuson, Boston, U.S., “‘ Letter clip.”—Dated 5th March, 1879. 

The papers are held between two parallel flat pieces, one of which 
forms the base and the other the adjustable or expanding portion of the 
device. These two parts are connected by two springs which project up 
from the sides of the base and are jointed to the said adjustable piece. 
The distinguishing peculiarity of the device or spring clip is the arrange- 
ment of these springs in combination with the parallel flat pieces of the 
clip, by which urrangement the clip, when fully opened, is self-retaining 
in that position, so that the papers may be conveniently inserted and 
removed, but when the clip is not fully opened it will always exert the 
required pressure upon the papers placed therein, and will hold them 
securely, the pressure of the clip when there is only a single letter or 
other decument being nearly the same as when the clip is full.—Not pro- 
ceeded with. 

669. W. A. Fes.., Windermere, “‘ Reaping and mowing machines.”— Dated 
7th March, 1870. 

This consists, First, in an improved arrangement of the main frame of 
the machine, which is of iron, and on which are cast, or otherwise 
attached, immovable journals tu receive the various shafts or gearing 
required to work the machine. Secondly, in an improved arrangement 
for sustaining the backward pressure of the finger bar by the employment 
for this purpose of a main shoe, having a strong arm or shaft attached 
thereto, extending backwards and capable of rotation in journals cast 
upon or affixed to the main frame. 

671. J. Brooks, Gracechurch-street, “‘ Watch protectors.”— Dated 7th March, 
1870. 


At each extremity of the protector there is a screw cap, into which is 
screwed a ring, which opens by means of a hinge made in the middle of 
the ring. In the screw of this ring there is a slit, into which the knife 
part of the ring enters directly the ring is closed ; the two parts of the 
ring are made secure by a cap being screwed over it. One ring is to be 
put round the stud of the watch, then elosed and fastened by the afore- 
said screw - being screwed over it as before stated ; the corresponding 
ring at the other extremity of the chain is then fastened in like manner 
to the ring of the swivel or other part of an ordinary watch chain. —Not 
proceeded with. 

673. * & bu Fay, Paris, “ Reducing liquids to spray.”—Dated 7th March, 
870. 

A tube or cylinder is employed to which is supplied the liquid under 
pressure. At its lower end is secured a plate or bottom in any suitable 
and convenient manner, to obtain a secure and tight joint. Thus, for 
example, a screw cap maybe used to press and bind the plate against the 
tube, and thus form a tight joint by simple contact if care be taken to fit 
the surfaces accurately. 

676. A. J. Hapaoop, New York, U.8., “ Sweeping carpets."’-—Dated 7th 
March, 1870. 

The apparatus consists of a case or drum wherein is enclosed a rotary 
fan mounted on a shaft, which is fitted to rotate freely in suitable bear- 
ings. A pulley is fixed at or near the end of a light hand frame, and is 
ete pe with a handle by which it may be conveniently turned by one 

and while the frame is held in the other hand. A cord or belt connects 
the pulley with a small pulley on the end of the fan shaft. The air is ad- 
mitted to the axis of the fan through one or more passages. The front 
aperture, where the air is admitted, is preferably made long and narrow, 
so that the air enters in a thin broad sheet or layer. The jointed portion 
is supported on small wheels or rollers. 

696. J. Newtson, Glasgow, “ Cooking utensils.” —Dated 9th March, 1870. 

This consists, First, in turning and fitting the adjacent edges of the 
respective parts of moulding boxes for hollow ware the same size and 
fitting each other, so that the respective parts of the moulds can all be 
made over one corresponding r ing and bench in annular parts, 
and fit each other concentrically in and closing in one true ver- 
tical axial line; Secondly, in ramming and forming the different parts of 
hollow ware moulds over separate py e Bee nef plates and patterns 
fitted and turned all concentrically at their edges, and either lifted off 
these or having the — drawn down out of the mould and plate in 
their vertical axial line. 

704. R. Brakesoroven and 8, Sanperson, Huddersfield, “ Furnaces.”— 
not 10th Mereh, 1870. Pil ed 

is cunsisis in forming a passage or ttom or other 
part of the ashes place, by preference = metal, and of considerable extgnt 
of surface towards the grate bars. This passage or these is or 
are connected into the back part of a hollow bridge or = con- 
structed of metal or other material at the back part of the furnace, which 
bridge or chamber is divided by a vertical mid-feather extending to near 
the top thereof, and ise of the ft and to the front part of the 
chamber is conuected one, two, or more metallic pipes Which are 











arranged immediately under the grate bars, forming a continuation of the 


or passages ex to the front of the ashes place.—Not pro- 


passage 
ceeded with. 


Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

665. E. Woop and H. CoGniit, Burslem, *‘ Potters’ glazes."—Dated 7th 

March, 1870. 

The inventors take a combination of boracic acid and soda crystals, or 
the equivalents of borax, fincal, or borate of lime, but, preferably, boracic 
acid and soda, and they mix well together, say, 751b. weight of boracic 
acid, 751b. of crushed soda crystals, 75 Ib. of ground Cornwall stone, 
60 Ib. whiting or carbonate of lime, 30 Ib. ground flint, and 251b. of China 
clay. They fuse this combination in a frett kiln or reverberatory furnace, 
and to every 4501b. weight of this frett or glass they add 150 lb. of ground 
Cornwall stone, 45 lb. of China clay, 201b. of ground flint, 20 lb. of whiting 
or carbonate of lime, and 201b. of pure oxide of zine or carbonate of 
same, and grind the same in water to.an impalpable powder. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

Tue CLEVELAND Inon TRaDE—THE SOCIAL SCIENCE MEETING aT 
NewcasTLE— LAUNCHES ON THE TYNE—THE NorTH oF Ena- 
LAND [RON TRADE QUARTERLY MEETING. 

THE iron trade of Cleveland remains se There is still a good 

demand for pig iron, and the opening of the shipping trade to 

Germany has caused more animation during the past week. On 

*Change at Middlesbrough on Tuesday there was not such a large 

attendance as usual, many of the manufacturers being at the 

Social Science meeting at Newcastle. There was no alteration 

made in the price list. Only a moderate amount of business was 

transacted. 

In the manufacturing trade there is continued briskness. The 
rail makers are being pressed to ship as fast as possible. Plates 
and angle iron are in fair request. Messrs. Hill and Ward’s wire 
mills at Middlesbrough are very busy, the Cleveland Nut and 
Bolt Company are full of work, and founders in the district have 
plenty of orders. 

Since my last notice special attention has been directed to the 
meeting of the Social Science in Newcastle, where many ques- 
tion affecting the industry of the country have been ably discus- 
sed. In the Economy and Trade section, presided over by Mr. 
Rupert A. Kettle, the question, ‘‘ How far is it desirable and 
practicable to establish courts of conciliation or arbitration be- 
tween employers and employed;” was debated at length by several 
ironmasters of Cleveland. The difticulties to, and the advantages 
of, arbitration were clearly pointed out, and the desirability 
of establishing co-operative ind co-partnership works was advo- 
cated. 

On Monday a large number of the members of the Congress 

visited the shipbuilding yard of Wigham, Richardson, and Co., on 

the Tyne, and witnessed the launch of the Express, a beautiful 
iron vessel for the Italian emigrant service. On Tuesday a large 
number visited the great shipbuilding yard of Palmer and Co., at 

Jarrow-on-Tyne, on which occasion the iron-plated frigate, 

Triumph, sister  § to the Swiftsure, for her Majestey’s Govern- 

ment, was launched. The dimensions of the Triumph are : length, 

280ft.; breadth, 55ft.; depth, 47ft.; tonnage, 3893 tons, B.M. 

Being intended for a ram as well as a battery, the lower por- 

tion of the stem is made exceedingly strong and projects 

out below the water-line in ram form, ‘The extreme thickness of 
the skin, iron and wood covering at the most exposed portion of 
the sides of the Triumph, is 244in. Her Grace the Duchess of 

Northumberland, christened the vessel, which, on gliding into 

the water, was the cause of hearty cheers from many thousands of 

spectators. 

Next week the quarterly meeting of the North of England 
Iron Trade will be held at Middlesbrough. 








SourH KeysineTton Musgeum.—Visitors during the week ending 
Sept. 24th, 1870, On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m. : Museum, 19,687 ; Meyrick and other galleries, 
4549. On Wednesday, Thursday, and Friday (admission 6d.), 
from 10 a.m. till 6 p.m., Museum, 2068; Meyrick and other 

lleries, 292. Total, 26,596. Average of corresponding week in 

ormer years, 13,295, Total from the opening of the Museum, 
9,819,404. 

THe Late Mr. JoHN BralTHWAITE.— We announce in another 
place with much regret the death of Mr. John Braithwaite, C,E., 
at the advanced age of seventy-three. His family carried on 
business as engineers in the New-road for many years, but 
Mr. Braithwaite’s name is celebrated chiefly because of his 
connection with the Rainhill locomotive trials. The engine 
designed by Braithwaite and Ericsson did not succeed, it is 
true, but it was, nevertheless, a great improvement on any 
attempts previously made in high speed locomotion by steam. 
Mr. Braithwaite subsequently became chief engineer of the Great 
Eastern Railway, with which he was connected for many years. 
He was elected a member of the Institution of Civil Eogineers on 
the 13th of February, 1838, being proposed by Joshua Field, and 
seconded by W. Cubitt, Henry RK. Palmer, F. Bramah, and 
Bryan Donkin. 

THe Truck Act my SovurH WatgEs.—The commission to 
inquire into the operation of the Truck Act in Glamorgan- 
shire and Monmouthshire was opened on Tuesday at Cardiff, 
the commissioners being Mr. ©. 8. C. Bowem and Mr. Seller. 
Several witnesses were examined, and some very impor- 
tant evidence was given, Police Superintendent Sadler, of the 
Bridgend district, first called, deposed as to the practices in his 
district. There were large works in the district, and there was 
one company’s shop at present. At the Llynvi Ironworks the 
length of pay was nine weeks, but there were draws between, 
when the men were paid in notes, which they tendered to the 
shopkeepers and they were accepted. When returned to the 
office money was paid. He did not think the men obtained full 
value in goods. At Tondu there was a company’s shop, and the 
system of payment was fortnightly ; all the men did not go to the 
company’s shop, Superintendent Mathews deposed to shops being 
connected with the tinworks in the Pontypridd district. The pay 
was monthly. The men had notes to obtain goods from the shops. 
They could not get money unlesssome particular reason was given, 
showing that they werein need of it. It wasrumoured that men were 
discharged if they did notdeal] in the company’s shops. There were 
shops connected also with the Dinas Colliery, the Ystalyfera, and the 
Rhondda and Merthyr, belonging to Messrs. Lewis and Co, Super- 
intendent Howlett, of the Swansea district, stated that there was 
a company’s shop connected with Guttafawr Works at Brynamwr. 
The men were discharged if they did not obtain their goods from 
the shop. The men were timid about making complaints against 
the practice. There was a shop connected with the Glasbrook 
Colliery. The men were paid in money, but were expected to ob- 
tain their provisions from the company’s shop or they were dis- 
charged. There were shops ted with Beddoes’ colliery, 
Smith’s, and Budd’s collieries. He had heard of men selling a 
five-shilling note for three or four ening. These men were 
afraid to give evidence, At the Rhymney Works, where 8000 or 
9000 were employed, the pay extended to ten and fourteen weeks. 
Notes were given oe tly, and the shop and bay office were 
under the same roof. e men complained generally of the sys- 
tem, and the desire was to get the company’s shops done away 
with. The workmen’s wives had frequently to step the whole of 
aday at the shop to get goods. The commissioner, Mr. Wright, 
is also ex to open an enquiry into the practice carried on at 
Merthyr Tydvil also, but it is scarcely probable that much evi- 
dence will be adduced in that of the district, as the truck 
system has been abandoned at works there, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE FINISHED IRON TRADE; Who are receiving orders: Upon what 
orders the works are engaged—Pics: Falling prices—CoaL : 
Steady — PRELIMINARY MEETING: Old rates confirmed — No 
ALTERATION IN WAGES—THE BUSINESS DONE AFTER THE PRE- 
LIMINARY MEETING--THE Mayor OF DUDLEY ON PRICES AND 
WAGES—THE CHAIRMANSHIP OF THE [RONMASTERS’ ASSOCIATION 
—TESTIMONIAL TO Mz. F. SmrrH—THE GuN TRADE: Mr. J. D. 
Goodman upon t—GREAT ACTIVITY IN THE PRODUCING OF IRON- 
WORKS’ MACHINERY FOR THE NoRTH OF ENGLAND—REVIEW OF 
THE HARDWARE INDUSTRIES DURING MICHAELMAS QUARTER: 
The present condition and future prospects : The markets at home 
and abroad. 

Firms who stand well in the market because of the excellence of 
the quality of their ‘iron have received a fair number of orders 
during the week, chiefly for the home market. Export orders are 
affording much employment in several directions, and heavy ship- 
ments are taking place chiefly vid Liverpool; nor is the London 
docks’ trade altogether inactive ; but fresh specifications on account 
of the requirements of foreign customers are not numerous. 

Pig iron has changed hands, but not freely. Consumers can 
get what they want at prices, in some instances, as low as 5s. 
under the rates which regulated last quarter's sales. The Cleve- 
land brands and those of a similar quality produced here are the 
kinds in which there is most ease. Stocks have accumulated in 
makers’ hands, the result in part of the falling off in the shipments 
arising out of the war, but in greater part because of the late 
lengthened period of hot weather, during which the consumption 
in forges was very small. 

The coal trade keeps steady. 

The Michaglmas preliminary meeting of the Ironmasters’ Associa- 
tion of this part of the kingdom was held in Birmingham to-day 
(Thursday). As hed been expected, the meeting determined that 
the standard list of the prices of finished iron shall be in the pro- 
vortion of £8 for bars. This is a confirmation of the rates that 
have for some time prevailed. The demand was not such as to 
justify a rise of even 10s., and there was no valid reason why 
there should be a reduction, for at present the list rates are not 
being secured in more than exceptional instances. The rule rather 
is that transactions are regulated by less than the list by from 5s. 
to 15s.; whilst in some instances £1 less is being taken. It being 
impossible to put'up prices, it became clear that no alteration in 
the direction sought by a section of the men could be conceded in 
wages. Prices and wages, therefore, remain without alteration. 

In the open market after the preliminary meeting a fair amount 
of business was done. Local merchants bought finished iron to a 
limited extent, but the rates by which the business was regulated 
were not an improvement upon those just sketched. 

The question of prices of finished iron and the rate of wages 
were discussed in a pleasant manner on Monday last at Brierley 
Hill, by Mr. Hingley, ironmaster, of the firm of Hingley and 
Smith, who employ some 2000 hands. Mr. Hingley, who is like- 
wise Mayor of Dudley, entertained some 400 of his workpeople in 
the Public Hall of Brierley Hill on that evening, and in addressing 
them remarked that ironworkers were now receiving 8s. 6d. a ton, 
whilst the nominal price of iron was under £8aton. Puddlers 
were always paid 1s. in the pound, but now they were receiving 
an extra 6d., and yet the masters were not getting even £8. There 
were very few indeed, except makers of the best iron, who were 
obtaining more than £7 5s, a ton. There was a brisk competition 
in Wales, the North of England, and the Continent, and it > 
down the price of South Staffordshire iron. The masters could 
not obtain a rise in iron, neither could they give an increased price 
tothe men. Should a strike occur, the result would be ruin for 
the men and the district, and therefore he trusted that they would 
not allow themselves to be misled, but rest contented with their 
present wages. Till better times arrived he trusted that they 
would settle down and cease to think of a strike. 

In this matter the suggestion embodied in the leading columns 
of THE ENGINEER not long since have been adopted. Mr. Hunt, 
the manager of the British Iron Company, has been appointed 
chairman for a year, and the panel of past chairman constitute a 
committee to aid him. As was anticipated in THE ENGINEER, Mr. 
Sparrow refused to act as chairman when Mr, F. Smith retires at 
Christmas. 

The chief sub-agents of the Earl of Dudley have commenced a 
movement for the presenting of Mr. Frederick Smith with a testi- 
monial on the occasion of his resigning the active management of 
the Dudley estate. This resignation, it will be remembered, is 
warmly taken up, and it is conducted in the right way. The 
expression of opinion will be a legitimate and a spontaneous one, 
and arrangements have been made whereby the respective amounts 
subscribed will be kept strictly private, so that no one officer shall 
have other than legitimate cause for vyeing with another as to the 
extent of his contributions. 

As to the gun trade, we are supplied with a communication from 
Mr. J. D. Goodman, of Birmingham, who writes to the effect that 
the supply of breech-loaders was exhausted much sooner than the 
purchasers had been led to anticipate by the descriptive state- 
ments made public last week. New orders were in consequence 
issued, and every muzzle-loading Enfield rifle which could be found 
in the Birmingham workshops ready for despatch were purchased. 
On Thursday last 7000 were forwarded from Birmingham. At the 
same time 12,000 were procured in London. None were purchased 
but those ready for f aan 9 the same day. There may, Mr. 
Goodman adds, probably remain in various stages of completion 
2000 or 3000 more, When these are gone the existing stocks of 
rifles available for immediate delivery, whether breech-loading or 
muzzle-loading, will be exhausted. 

There is one other department of industry in this part of the 
kingdom in which likewise there is great activity. We speak of 
the manufacture of rolling apparatus. Nearly all the machinists 
engaged in this trade are busily occupied. The machinery is going 
chiefly to the north of England, and is intended to be used in the 
extension of the finished iron industry there. One firm, already 
busy in the gettingup of massive rolls for the production of armour 
plates in Sheflield, has just secured an order for a mill to turn out 
some 1200 tons of finished iron a week in the Cleveland district. 

In the hardware and general trades Michaelmas quarter 1s ter- 
minating quietly, but not so droopingly as had been anticipated 
when this month opened. They have suffered somewhat severely 
from the war between France and Germany, but the slackness of 
September from that cause has been felt with far less severity 
than would be the experience of October, and still more so the ex- 
perience of November and December if the conflict should continue. 
Hence we do not hear of painful distress amongst the lower classes 
of operatives; indeed, there are manufacturers who, notwithstand- 
ing severe losses in the shape of orders countermanded and sus- 
pended, have yet been enabled to keep their hands fully occupied 
upon specifications received on account of other export markets 
than France or Germany, supplemented as these have been by 
orders received from buyers at home. Other manufacturers there 
are of whom this much cannot be said. These last, in order to 
afford their workpeople a moderate amount of employment, have 
had to keep them on in making shelf goods, whilst not a few of 
he Garret workmen have been put to considerable straits. This 
bas arisen not only from the falling off of export business caused 

y the war, but likewise from the indisposition of home traders to 
purchase whilst the uncertainty arising out of the great strife 
continues. 

Gloominess, however, in respect of the future is forbidden by 
the prospects of the not very remote period when the war will be 
at an pi The countermanded orders will be again put in hand. 
Deft rs and sinewy arms will be once more oma | 
employed ; welcome music will be made by “labour’s 
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hammers ringing on her anvils,” and the indigent and consequent 
distress which it was feared might be seen during the ensuing 
winter will give way to industry and comfort. The war will have 
checked trade by depriving many customers of the means of pur- 
chasing for a time. Nevertheless, there will have been so much 
destruction that to replace it much work will be needed. 

That traders here will be called upon to take a prominent 
in the recuperative operations is clear from the extent to which 
they have suffered by the breaking out of hostilities. But even 
if the war should not soon be over the incompleteness of the 
blockade of certain parts of the German coast must contribute to 
the resuming of communications to some extent. Traders here- 
abouts are not therefore taking a desponding view of the situation. 

As to the different markets, the United States have been making 
and still are making fair inquiries, but the chief exports are over 
for a short time with the States, notwithstanding that goods are 
going forward by steamer in large quantities. Canada, indeed 
British North America generally, is, however, displaying healthy 
symptoms. It is asserted by nl of hardwares from Canada 
that a considerably increased demand for a certain class of our 
hardwares is likely to arise in that dependency of the British 
Crown. There the competitors of this part of the kingdom have 
been chiefly the manufacturers in the Northern United States who 
have shown great skill in the producing of goods chiefly cast. The 
prices of the American article, considering its quality and the cost 
of labour, have made the competition such as to place us at a dis- 
advantage. Now, however, that the colonists are becoming some- 
what more wealthy, the cheaper productsare getting into disfavour, 
and are in rather over supply in the warehouses. e callis now 
for those thorough wares, which, made chiefly by the file and with 
rolled metal ore, areat once more pleasingito the eye and more durable 
in quahty. In these the Americans cannot touch us at the price. 

The substantial parts of the trade with Australia continues 

steady, but the speculative is altogether discouraging. Not only 
have there been too prodigal exports of late, but the news of the 
breaking out of war between France and Germany must have oc- 
casioned severe depression throughout that portion of the Anti- 
odes. Business men here who have been out in Australia and 
the place well tremble at what may be the news which we 
shall directly receive by the next mail. They argue that if the 
uncertainty as to the effects of the war are so unsettling as subsists 
in our own country the results out yonder, where they can get 
news only once a month, must be infinitely more disturbing. Our 
colonists in Australia will begin to forbode that England may be 
engaged in thie strife, and that their coasts, which are altogether 
undefended, may be attacked. Little short of a panic, it is feared, 
= have been the result of the publication of the news in Aus- 
tralia, 

South America has just sent a fair supply of orders, considering 
the extent to which war must have impoverished wide tracks of 
country in that part of the world. The information to hand by 
this mail speaks of legislation which may or may not prove ini- 
mical to the metal interests of this country. Under date Valpa- 
raiso, Aug. 12, we gather that, together with a bill providing for 
the abolition of Government monopolies, there has been presented 
to the Congress one which would substitute ad valorem for specific 
duties on metals and minerals, and on iron, steel, coal, and on 
various kinds of hardware and tools. 

India is not generally active. 

Russia is quite as good as had been expected under the circum- 
stances. 

The home trade has been tolerably fair “‘ at prices.” Complaints 
are loud and deep that these are very low. There is reason to con- 
clude that in the majority of instances a profit is being made such 
as will enable producing firms not only to hold their own but like- 
wise to save money. Of course quality suffers, but the ingenuity 
of the manufacturers is such that by a little sacrifice in detail, un- 
noticed by the majority of buyers, the thing can be done. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Prospects of peace doubtful: Position of the 
trade unimproved: Anxiety in regard to winter revived : Prospects 
of the trade discouraging: No orders of importance booked for 
several weeks: Absence of business from foreign markets becoming 
serious : Disinclination to transact business : No falling off in the 
activity at the ironworks: The Russian, American, and colonial 
demand—THE HOME TRADE—THE TIN-PLATE TRADE—THE STEAM 
AND HOUSE COAL TRADES -SNEAD, SNEAD, AND Co, 


Mvc# has transpired since last report to render exceedingly 
doubtful any prospect of the restoration of peace on the Con- 
tinent, and the better feeling which had begun to spring up in the 
iron trade generally has been seriously checked. The position of 
the trade is, therefore, in no way improved as compared with 
three or four weeks ago, and the anxiety which then existed in 
regard to the approaching winter has to a great extent returned. 
Under the present circumstances the prospects of the trade may 
indeed be regurded as somewhat discou g, a8 until some inter- 
ference is made on the part of the neutral Powers, there seems to 
be little hope left of a settlement of affairs between France and 
Germany. Relying upon the expectation that the war mustcome 
to a speedy conclusion, but little inclination has been evinced on 
the part of makers or buyers to transact business, and the conse- 
quence has been that for several weeks past scarcely an order of 
any magnitude has been booked. This absence of fresh business 
from the principal foreign markets is now becoming serious, 
because the comparatively trivial inquiries for railway iron more 
particularly will not be sufficient to keep the large establishments 
of the district going for any length of time after the books are 
cleared of old engagements. Still there seems to be a general 
wish to postpone tr ions of extensivedescriptions until some 
basis of peace is agreed upon, and it is ve probable that as long 
as there is some hope entertained of such a consummation the 
desire will be acted upon. 

At the ironworks throughout the district there is fortunately 
not the slightest falling off in the activity evinced, but rather 
there seems to be increased animation in some of the departments. 
This is consequent upon the expedition with which makers continue 
to push forward all the large contracts unexecuted, especially those 
on Russian account, and they are evidently intent upon getting 
them cleared before the winter sets in. It is still expected also, 
though with less sanguineness perhaps, that fresh specifications 
will arrive during the next quarter. That large quantities of rail- 
way material will be required for the Russian ways there can 
be no doubt, but the question is how long will the war cause them 
to be withheld ? Clearances to the United States are about the 
average, but even from that quarter orders continue to be given out 
with a sparing hand. Colonial inquiries are byno means active 
just now, but there are some good contracts in hand, and a little 
improvement is looked forward to when the Russian season closes. 

The demand for finished iron on home account is comparatively 
good, but few large orders are placed in makers’ hands, The in- 
quiry here is chiefly for rails and accessories for relaying purposes, 
and for branch extensions. Bars, plates, and iron wires are also 
in average request. A large quantity of the last mentioned has 
lately been turned out at Dowlais and some other parts of the dis- 
trict, which is somewhat unusual. 

There is scarcely anything fresh to note in regard to the tin- 
plate trade.. The works continue fairly employed, and at present 
tolerable business is being done. 

The steam coal trade continues active, and the pits are, as a 
rule, working full time. The demand from the Continent is not 
so large as was expected. House coals are in good request on 
coasting account, 

At a second meeting of the creditors of Snead, Snead, and Co. 
bankers, Brecon, a composition of 12s. in the pound, guaran 
by Mr. T. H. Morgan, of Chepstow, was agreed to. The liabilities 
amounted to close upon £60,000, : 





| heat he has to endure. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW PIG IRON MARKET—STATE OF THE IRON TRADE 
GENERALLY — CONTINUED AGITATION AMONG IRONWORKERS— 
OPPOSITION TO GAS FURNACES—SHIPBUILDING ON THE CLYDE— 
PROGRESS OF THE BRIDGES AT GLASGOW—VISIT BY THE ASSO- 
CIATION OF ENGINEERS— PROPOSED ADDITIONAL WATER SUPPLY 
FOR EDINBUKGH AND DUNDEE. 


Towarps the end of last week the Glasgow pig iron market 
assumed a firmer tone on the faith of an early peace and the 
— opening of the German ports; but this week prices have 

eclined, doubtless owing to the break-down of peace negotiations. 
Prices remain about the same as at last report—5ls. .» cash, or 
51s. 74d., one month. No. 1, g.m.b., 52s.; No. 3, 51s. 6d. 

The most noteworthy feature in the iron trade during the past 
few days has consisted in the large exports, chiefly to Hamburgh 
and Rotterdam, the return being for the week, 9930 tons foreign 
and 6718 tons coastwise ; total 16,648 tons, as against 11,983 tons 
in the corresponding week of last year. Now that the blockade 
of the German ports is raised there seems a prospect of a large and 
regular demand from this quarter, and steamers are being taken 
up freely at advanced rates of freight. The interruption of supplies 
from this quarter during the war, coupled with the fact that the 
German tariff fails to be reduced on 1st October, readily account 
for the extra demand for iron. In the meantime, as stocks in the 
hands of makers have been accumulating to a great extent, and as 
the output of pig iron seems yet in excess of the demand, no 
tangible improvement in price has yet taken place. However, the 
raising of the blockade in the Baltic is regarded as very satisfactory, 
and is looked upon as the prelude to the inauguration of a con- 
siderably improved demand. 

In the malleable iron trade the feeling is steady but quiet, con- 
sumers apparently having a fair amount of orders on hand, and 
likely to continue well employed throughout the winter. There 
is still a good deal of agitation throughout the malleable iron 
trade for an advance of wages. <A deputation of Scottish iron- 
workers met last week at Sunderland with the North Staffordshire 
men, and they agreed to make another appeal to the employers on 
the question of wages. It is to be hoped that these stubborn 
contests which result in strikes and lock-outs, with all their 
attendant miseries, will be averted by prudent counsels ; and that 
all grievances will henceforth be righted by the more sensible 
course of arbitration, or by the ——- of some principle more 
stable and economical than by enforced cessation of work. 

It will surprise many to learn that the conference above alluded 
to took into consideration the working of the gas furnaces which 
have recently been introduced into Motherwell Works, and others 
now building on a large scale at Blochairn, near Glasgow, and 
that they have formed in them another causa querelae. It was ex- 
pected that these gas furnaces would be a boon to the puddler in 
respect of relieving him of the labour of firing, cleaning of fire- 
bars, &c. ; but quite the reverse is the tenour of the evidence 

iven by the workmen at the conference. They declare that the 
urnaces have been injurious to the health of the workmen, and 
have materially increased his labour and intensified the amount of 
They accordingly recommend that the men 
of Scotland should give in their notice to leave the works unless 
this their grievance is removed. It is to be feared that the men 
are too hasty in their decision. Like most other new processes, it is 
to be expected that the gas furnaces may at first present some 
difficulties and objections, which by further knowledge and ex- 
perience of their working may be easily overcome. 
—<— activity prevails among the shipbuilding yards on the 

yde, 

The repairs on the Green Suspension Bridge have now been com- 
pleted, and this much-needed bridge is now thrown open to foot 
passengers. A substantial roadway has now been laid down, while 
the old wooden beams have given place to light ornamental iron 
supports, on which the timbers forming the footway arelaid. The 
totloe, being repainted, has altogether a very improved look. The 
repairs on the Portland-street suspension bridge are progressing; 
but being of a more extensive character than those that were 
necessary for the bridge at the Green—being in fact more of the 
nature of a removal than of a repair—some months may elapse 
yet before the bridge can be opened to the public. The want of 
its accommodation meanwhile is being very much felt. 

The members of the Association of Engineers in Glasgow paid 
a visit on Saturday afternoon to the new Hutchesontown Bridge, 
at present in course of erection across the Clyde, and were cour- 
teously shown over the works by Mr. Donald, the contractor, and 
Mr. Kyle, the resident engineer. The excellent and substantial 
character of the work afforded the bers great satisfaction ; 
the decoration, too, of the structure elicited general admiration, 
and it was agreed that the bridge, when finished, besides being of 
great strength and durability as a thoroughfare, will be an orna- 
ment to the city. 

The Edinburgh Water Trust are engaged in inquiries as to the 
best sources for an additional supply of water for the city. A re- 

rt has been prepared, stating that the supply to be had daily 
ion Talla and Gameshope was 13,571,000 gallons ; from the Lyne. 
4,617,000 ; from South Esk, 5,409,000 ; from Heriot, 9,828,000 ; an 
from Yarrow and St. Mary’s Loch, 66,663,000 gallons. Founding 
on these figures, the report recommends St. Mary’s Loch as the 
most eligible source of supply. The expense of bringing the water 
from this loch was estimated at about £400,000, being considerably 
less than the cost of bringing it from the first named quarter. 
At Dundee also there has been a meeting of the water com- 
missioners to hear read a report by Mr. Bateman on the 
sources of an additional water supply. The report re- 
commends that the supply should be taken from the Melgum and 
Lintrathen, and thinks it amply sufficient not only for the wants 
of Dundee for many years to come, but also for Carnoustie, 
Arbroath, Forfar, and Kirriemuir. The total cost of the scheme is 
estimated at £160,000. The report being adopted, the clerk was 
instructed to communicate with the neighbouring towns to see 
whether they would join in the scheme. The commissioners pur- 
pose going to Parliament for an Act next session. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

NortTH-EAsTeRN RatLway: Gilling and Helmsley section—Gas aT 
CLECKHEATON — STATE OF TRADE AT SHEFFIELD—NORTH- 
Eastern Rattway : Pelaw Main and Tyne Dock Branch—NEew 
CORN EXCHANGE AT DONCASTER—STATE OF TRADE IN SOUTH 
YORKSHIRE— MINERAL TRAFFIC ON THE MIDLAND RaILway— 
RESUMPTION OF COAL AND IRON SHIPMENTS TO GERMANY- THE 
PRECURSOR (S.)—STATE OF TRADE IN DERBYSHIRE—CLEVELAND 
PIG IN DERBYSHIRE. 

THE section of the North-Eastern Railway from Gilling to 

Helmsley is making good progress, and is expected to be shortly 

opened for traffic. 

The works at Cleckheaton having passed into the hands of 

the | board of health, arrangements are being made for the 

erection of five double retorts. Last winter difficulty was ex- 
perienced in ting the i dd d for gas. 

The armour-plate mills at Sheffield are extremely active, having 
large orders on hand which will occupy them for a considerable 
time. Steel ordnance is in brisk demand, principally on account 
of the English Government. The railways works are kept fully 
going on rails, locomotive work, springs, axles, tires, &c. The 
collieries in the neighbourhood are doing pretty well, and there is 
an excellent de for coke. At Rotherham the various works 
are well ee on ork 

The North- mm Railway Company will — its line from 
Pelaw Main to the Tyne dock next year. This line will directly 





, ent districts which it accomm 





is, and chemical 


connect the large ironwo shipbuildi 
- incover ae mene the whole railway 


factories on the south bank of the Tyne wi 
system of the country. 

The erection of a new corn exchange has been commenced at 
Doncaster. The building is estimated to cost £15,000. 

The South Yorkshire ironworks are still active. The Bessemer 
steel works were never so fully employed as at present. There is 
a ready market for steam coal, the demand is likely to be in- 
creased by the raising of the blockade at Hamburgh and 
Bremen. 

The Midland Railway Com: is now ing from the differ- 

"ecommodates about 6,500,000 tons of coal 
and minerals per annum. The construction of the Settle and 
Carlisle section is expected to stimulate the working of some coal 
beds in that neighbourhood. In other districts there is also 
every prospect of a large increase in the already very considerable 
mineral business of the company. 

Shipments of coal and a enc to the German ports have been 
recommenced from Middles ugh and the Hartlepools. 

The Precursor, a steamer of 1500 tons burthen, has been 
launched by Mr. R. Thompson, of Southwick, Sunderland. She has 
been built for Messrs. G. Jinman and Co., Hull; she is being 
fitted with compound surface condensing engines, and she is 
intended for the general carrying trade. p23 

It is understood that Northamptonshire iron ore is finding its 
way into Derbyshire in increased quantities. The re-opening of 
the Elbe and the Weser is expected to lead to a large quantity of 
coal being sent from Derbyshire to Hamburgh, and also to Lubeck 
and Altona. a 

Cleveland pig is finding its way into the West of Scotland in 
increased quantities. In the week ending September 17th this 
description of pig was imported into Grangemouth to the extent 
of 1835 tons, as compared with 640 tons in the corresponding 
week of 1869. In the thirty-seven weeks ending September 17th 
this year the aggregate imports were 47,169 tons, against 29,633 
tons in the corresponding period of 1869, showing an increase of 
17,556 tons. 


PRICES CURRENT OF METALS AND OILS. 





































1870. 1869, 
Coprer—British—cakeandtile; £5da £80) £4ad.£64 
PCr tON sessccecseceseee| 69 0 0.. 70 0 0 7210 0.. 74 0 0 
selected ..ccccccsccoee| 70 0 9.. 71 0 0' 75 0 0.. 76 0 0 
Sheet ..cccccccccccccescccee| 73 O Ure 76 0 0) 78 0 0.. 79 0 O 
BoA. cecccccccsooesecee | 0 4 0.. 8 ° 0 2 0.. - : . 
Australian, ton . 0.. 72 0 Use 
Spani 2... 69 0 0.. 0 0 0/71 0 0.. 72 0 0 
Bars8..seceese 63 0 0.. 64 0 0} 6710 0.. 68 0 0 
Do. refined ingot . 69 0 0.. 71 0 O| 71 0 0..73 0 0 
YeLLow Mera, . 00 6 00 7) 0 0 6 007 
Iron, —— ton ecoe| 211 5 2 12 10% cash 
Bar, Welsh, in London,.....| 7 5 0.. 712 6| 612 6.. 615 0 
Wales ......; 615 0.. 000) 600. 650 
Staffo’ 730 0. 8 0 01 7 5 0.77 6 
Rail, in Wales.....cc0.-e00e| 7 0 0. 7 5 0| 615 0. 7 0 0 
Sheets, single in London ..| 910 0..10 5 0| 95 0.. 000 
Hoops, first quality ........| 810 0. 9 5 0| 850.876 
WaliseGs ccoccecétedcsoccece| FO Oi, BO 0] FE Oe TR O 
Swedish.....cco-sssscsescee| 915 0..10 0 0); 915 0.610 5 O 
Leap, Foreign, ton 1710 0.. 18 0 0/18 7 6..1810 0 
Magli’ WB Oro 20 0 0.. 20 5 0/20 5 0.. 0 0 0 
Other bran: 18 0 0..19 0 0/1817 6.19 7 6 
Sheet, milled 2010 0.. 00;2000.. 000 
Shot, patent.. 22 0 9. 0 0.0);22 00.000 
Red or minium 915 0.. 2010 0; 20.0 0..20 5 0 
White, dry -| 30 0 0.. 0 0 0| 26 0 0.. 28 0 0 
ground in Oil seccscsessee| 9 0 0.. 0 0 0) 2% O 0.. 29 0 0 
Litharge, W.B. .ce-cccccese| 9 0 0 0 0 0/24 00. 000 
QUICKSILVER, per bot. ....00..| 8 8 0.. 0 0 0| 617 0.. 618 0 
SPELTER, Silesian, per ton....| 1710 0.. 0 0 0/20 0 0.. 20 2 6 
inglish V eccccsecoscces| 36 8 Oe 0 80 O1R 0 CO. 8 8 6 
ZANC, ditto sheet-cocssssceccee| 23 0 0.. 24 0 0/25 0 0. 00 0 
STEEL, Swedish faggot ........| 0 0 0.. 00 0) 000. 000 
EE oes 100.000/15 00. 000 
Tin, ca, percwt. . 63 0.. 6 4 0} 615 0. 000 
, fine—cash 64 0.. 0 0 0) 611 0. 000 
For arrival .. -| 0 0 0.. 0 0 0] 6 9 O.. 610 9 
English blocks | 6 5 0. 0 O OO] 6 6 On. 0 0 Q 
Bars ..cccccs -| 660. 00 0 670. 00 96 
Refined, in blocks........] 610 0.. 0 0 0| 614 0. OV YW 
TrvpLaTes, per bx of 225 sheets 
IC Cok ccccccccceccccccccos| 21 8 Ooo 1 5 OF} 18 0. 160 
EX Gitb0.c ccoccccccecescccce| 3 9 6... LT 6] 1 9 Ooo 133 0 
IC charcoal .cccoccessccccee| 1 7 6.6. 19 0} 18 OW} Ll OW 
1X ditto. .ccccccccccccccccee| 113 6. 115 0} 114 0. 117 0 
Coas, best, per ton eesecseese| 016 6.6.19 0 0] O18 6. 019 6 
Other Sorts .eccsececes 015 0.. 0 0 O}] C15 9. 018 3 
O1Ls, per tun, le. 0 0.. 3610 0) 3910 0.. 40! u O 
Brown .... 0 0.. 32 0 0/33 0 0.. 34 0 O 
8 MG. cobeonwna 2 0 0.. 83 0 0/92 0 0.94 0 0 
Whule’ South Sea, pale, 610 0.. 37 0 0/39 00. 00 0 
Yellow scccccscesecs 8510 0.. 36 0 0/38 0 0. 0 0 8 
WH ceserssececes 0 0.. 0 0 0| 34 0 9.35 0 & 
0 0.. 83 0 0| 32 0 0.. 0 0 9 
0 0..49 0 0}58 0 0... 0 0 vu 
0 0.. 4710 0/5510 0. 56 0 uv 
0 0.. 3910 0} 4210 0..43 0 u 
00.. 0 0 0/31 00. 0089 
310 0.. 44 0 0/41 0 0.. 4110 9 
15 0.. 42 0 0| 3810 0.. 39 0 9 
0 0.. 4610 0) 4310 0.. 44 0 y 
vu 0... 0 0 0/3910 0. 0 0 g 
0 0.. 0 0 0/73 0 0. 0 0 g 
0 0. 0 0 0/35 0 0. OU g 
PRICES CURRENT OF TIMBER, 
1870. 1869, 1870. | 1869. 
Per load 2828 | £8 £ & | Per load— 4224054646 
Teak ...0seseseeeee13 0 1310/10 10 11 10 | Yel. per reduced C. 
Quebec, red pine .. 315 415| 315 415 1st quality 16 10 18 1) 18 10 19 10 
[ape 4 8 6 3 5 410 do. .. 12 01310 13 0 laste 
Sites $ $30) $a $s [simeara te SER 
w oe . 
eaten: ~ pore te <8 8 0\ Pioknd ee 7 10 310 6060 
elm + 455 5145 510 we 0000 O80 wv 
Memel .........5+509 0 00/0000 -. 9 OM 0] 8 0 945 
Dantsic, oak ......0 000145 65 white 8 © 9 0| 710 810 
+ 3 5 410] 210 4 0 | Gefie, yellow ......10 51210} 9 0101) 
‘. 310 410] 9310 8 10| Soderhama........ 8 1 13 4 81010 0 
pans +» 310 410| 215 2 17|| Christiana, per ©, 
coovcvecee $18 3 013 5 312 10K. by 8 by 9 10 ©1210 10 01210 
Masts, Queb. rd. pine 315 5 5| 4 0 6 O| in. yellow .... | 
yl pine 315 5 5| 410 6 0) Deck plank, Unt, ecVecece 
rd.pineO 0 0 0| 0 0 0 0) per 40ft din ° 
Lathwood, Dante fm. 315 510/ 410 6 0 || Staves. per q | 
St Pever’s 5 10 610) 510 611 | Quebecpipe ......75 00070000 
Deals, per O. 12f. by 3. 9in. ae een « 23 0 0 0 181lv19 0 
wi spruce f ic, CrOWM «+ . 
Se Jomawhtspruce 1310146 0/19 015 0, Pips nn... 4222 0 29001000 180 0 








BrREAKFAST.—Epps’s CocoaA.—GRATEFUL AND COMFORTING.— 
The very agreeable character of this preparation has rendered it a 
general favourite. The Civil Service Gazette remarks :—“ By a 
thorough knowledge of the natural laws which se the opera- 
tions of digestion and nutrition, and by a careful application of 
the fine properties of well-selected cocoa, Mr. Epps provided 
our b fast tables with a delicatel y Ramee beverage which 
may save us many a heavy doctor’s bill.” Each packet is labelled 
~JaMns Epps & Co., Homeopathic Chemists, London. 1 

THE WATER SUPPLY OF NEWCASTLE.—Messrs. Meik and Nisbet, 
engineers, of Sunderland, and Mr. Tone, C.E., of Newcastle, have 
brought forward a scheme for serving the whole of the population 
from Morpeth southward to Tynemouth with water drawn from 
the head waters of the Font, the northern tributary of the river 
Wansbeck. These waters, it appears, drain an area of 
square miles of the millstone grit formation on the southern and 
eastgrnfside the,Simonside of hills near Rothbury, and may 
be expected to yield 1,200,000 gallons per day, for a population es- 
timated at from 40,000 to 60, It is proposed to convey the 
water by an open aqueduct from a reservoir at Roughlees to a 
service reservoir at ‘Tranwell, near Morpeth, whence, 
bi will be sent to the various places proposed to be accommo- 
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THE CORNISH ENGINE. 
: No. VIII. 

In our last paper we concluded our notice of the — 
reports, and of the improvements made in the Corni 
engine with the year 1834. At that time the average 
duty throughout. the year, of the fifty-two engines re- 
ported, was 47,800,000. From the year 1828 to 1850 the 
average duty increased by nearly a million a year. The 
march of improvement in the engines was not, however, 
of that steady progressive nature which the duty reports 
would lead one to imagine. What increased the duty 
figures was not a ual improvement in all the engines 
reported, but a rapid stride made by the new ones, which 
were rapidly replacing the old steam gormandisers—if we 
may so express it. Every Cornish engineer who was 
fortunate, or rather unfortunate, enough to possess inven- 
tive genius, had by this time perused the poetry of inven- 
tion to the last letter, unpaid and unsatisfied in the end, 
pleased only in the gratification afforded by the pursuit 
of science; for we do not learn that between the dates 
1800 and 1834, during which period the average duty had 
increased from twenty millions to nearly forty-eight mil- 
lions, my 2 inventor received a just pecuniary remuneration 
for his labours. Woolf had failed to make his double 
cylinders successful rivals of the single cylinder, and 

revithick had figured at Hirland Mine with crowbars, 
and a variety of other auxiliary appliances, in the presence 
of anxious spectators, endeavouring to make his pole 
engine a success. He, too, failed, although none of his 
contemporaries could compare with him in theoretical 
knowledge and inventive genius. Trevithick disposed of 
his patent for the “ pole” engine to Sims, who modified it 
and produced a double-cylinder engine which enjoyed a 
certain amount of success, but which has since become 
extinct, at least in Cornwall. In the year 1828, when 
Grose devoted himself to the improvement of the Cornish 
engine, it was evident from past experience that no radical 
change could be made to advantage in departing from the 
use of the single piston. Grose, quite convinced of this, 
sought to improve in details what had been overlooked 
in the race for startling novelties, and no educated eye can 
look at one of his many engines now at work, bearing on 
them the stamp of their author’s talent, without being much 
charmed with the completeness with which every detail 
must have been investigated. We shall publish drawings 
of one of Grose’s engines with future papers, when we will 
point out the details alluded to. Suffice it now to point out 
the fact that the improvement of the Cornish engine has 
been built up of many alterations in detail, which to a 
casual observer would ap of little importance ; one of 
the most important is in the pit work, and’is well illustrated 
by the lithograph which we publish with this paper. The 
illustration is the third and concluding engraving of a set 
of pit work now at work on Crenver Mine 

The Boulton and Watt engine lifted the water on the 
steam stroke of the piston by means of pit work composed 
of lift, or bucket pumps. Murdock proposed during 
Watt’s time to place in connection with the bucket or lift 
pump the plunger, first proposed by Sir Samuel Morland, 
that the pumps might be made double-acting to suit the 
double-acting engine. In 1796 one of these pumps was 
put. down in the eastern part of what now forms the 
United mines; but the credit of first introducing it in its 

resent form has been attributed to Trevithick, Davey, and 

n. To which name it rightly belongs it is difficult to 
say; we know, however, that from the year 1801 or 1802 
it gradually came into use, and experience has demonstrated 
its great importance. 

The gm pump was invented by Sir Samuel Mor- 
land, who patented it in the year 1675. A similar kind of 
pump was, however, known to the ancients, a description 
of which appeard in Hero’s “ Spiritalia,” but which lacked 
the most important part of Sir Samuel Morland’s inven- 
tion, viz., the stuffing-box. 

The plunger soon proved a great improvement on the 
bucket, in consequence of which the latter has ceased to be 
used except for the convenience of sinking. With the 
bucket the friction is great, and the leather wears very fast, 
especially if the water contains any sand. It also has the 
great defect of having to be drawn every time anything is 
required tobe done to it, causing considerable delay. The 
pump packing of the plunger can, however, be tightened 
during the working of the engine, and is found to be very 
durable. With the bucket the counter weight had to 


take up the weight of the pump rods beyond that neces-. 


sary to overcome the friction of the engine ; but with the 
plunger the —— of the rods is made available in lifting 
the water, and the surplus weight is consequently less than 
in the former case. In the lithograph which we publish 
with this paper it will be seen that the bottom lift in a set 
of pumps, according to the present usage, is a drawing lift, 
and the object of this is obvious, for it would be exceedingly 
difficult to continue sinking the shaft and following up the 
work with the pumps if the plunger were also substituted 
here. The lithograph represents the method adopted 
during the operation of sinking. The “wind bore,” or 
suction pipe, is formed with a stuffing-box, into which 
enters a pre extending from the bottom of the suction 
valve. e wind bore is held suspended from above, and 
is lowered as the sinking of the shaft continues, until 
it has reached the full extent allowed by the inner pipe, 
after which a new length of pipe is added, and the former 
operation is repeated until the length of the suction pipe 
together is from twenty-four to twenty-seven feet; 
it then becomes n to lower the working barrel, for 
the ee yf og “yokes” or glands are 
around the body of the pump to support it on the bearers, 
but which allow the pum to slip a when the nuts 
which secure the “‘ yokes” are loosened. 

In order to economise in the pumping as much as possi- 
ble, the water which collects in the higher levels is not 
allowed to fall to the bottom of the but is con- 
a to the cistern ne ny “= a so that it often 

mes necessary to e the plun in the higher 
levels much larger than those of his ewe ones, pend 
that they have not only to lift the water taken up by the 


' the contour lines. 





drawing lift, but also various additions from higher levels. 
It is not at all times that the shaft is vertical, it is often on 
an incline to suit the run of the lode; in such cases the 
pump rods run on rollers, and the direction is changed 
where required by means of an “angle bob,” forming a 
kind of hinged strut. One engine is sometimes employed 
to give motion to two or more sets of pump rods extending 
in different directions. 

The water found in some of the mines is of sucha 
nature that it destroys the iron in the pumps, and means 
have to be taken to prevent as much as possible any con- 
tact of it with the metal. In such cases the workin 
barrel is lined with gun-metal, and the rising main is lin 
with wood. 

It will be seen by the lithograph that there are two suc- 
tion valves provided in the drawing lift. The lower one is 
got at through the door piece shown in the elevation, bat 
the higher one can onl taken out after the bucket is 
drawn, and is provi to insure safety, for it sometimes 
happens that the water rises too fast during the stopping 
of the engine to allow time enough for the removal of the 
cover of the door piece and replacing it again; in such 
case the bucket is first drawn out of the pump and a clip 
lowered by means of a chain, which clip takes hold of the 
bridle on the top suction valve seating, and the valve and 
seating are drawn together. The seating is geared in a 
similar manner to a bucket, and its construction will be 
readily understood from the section shown on the litho- 


graph. 





ON FAURE’S BATTERY.* 
By C. BECKER. 


Faure’s element is a modification of that known as Bunsen’s, 
the poles consisting of carbon in strong nitric acid and amalga- 
mated zinc in dilute — acid. In Bunsen’s ordinary form of 
carbon element the carbon pole is immersed in a vessel holding a 
considerable quantity of nitricacid, which, as it becomes deoxidised 
by the electrolytic action of the current, liberates nitrous acid 
gas, which rises into the air, rendering it unwholesome to breathe, 
and destructive to most metallic apparatus in its neighbourhood. 
The purpose of Faure’s battery is to obviate these drawbacks. This 
is effected by confining the nitric acid inside the carbon pole and 
allowing only sufficient acid to percolate through it, in order to 
keep up the necessary electrolytic action of the element. The 
carbon pole is made in the form of an ordinary bottle, and is pro- 
vided with a carbon or platinum oy towhich the binding screw 
of the pole is attached. This bottle, which fulfils at once the 
functions of both pole and porous diaphragm, is placed concentri- 
cally in the interior of a cylinder of amalgama zinc. And the 
whole is contained in an earthenware jar. When set up for action 
the bottle is nearly filled with the nitric acid, and the space con- 
taining the zinc, between the bottle and the outer jar, to the re- 
quired height with the dilute sulphuricacid. The slight liberation 
of gas within the bottle causes a sufficient pressure to be exerted 
upon the nitric acid to force it gradually through the carbon. In 
this way the exterior of the carbon pole remains immersed in a 
very thin layer of nitric acid immediately opposite to the zinc, 
which is in course of dissolution in the dilute sulphuric acid. In 
point of constancy this element is supericr to either Bunsen’s or 
Grove’s, because the body of nitric acid remaining protected within 
the bottle does not become weakened, as is the case with thos 
forms of elements in which the two fluids are exposed in 4 
quantities and separated by porous diaphragms. It acts also 
entirely without any disengagement of gas into the air, so that .t 
may be used in any room without disagreeable consequences. A 
variety of forms might no doubt be given to these elements which 
would enable them tofulfil the desired object. Those which I have 

laced upon the table were designed and manufactured by Messrs. 
Jlliott Brothers, and are found to be convenient for experimental 
purposes as well as for use in telegraph offices. 





ON HILLS AND DALES.* 


By J. CLERKE MaxweE.i, LL.D., F.R.SS. L. and E., President of 
Section A, ° 


AFTER defining level surfaces and contour lines on the earth’s 
surface, the author showed that the only measure of the height of 
a mountain which is mat tically istent with itself, is 
found by considering the work done in ascending the mountain 
from a standard station. 

By considering a level surface, such as that of the sea, which is 
sup} pose Sal to rise by the addition of water from the level 
of the deepest sea bottom to the tops of the highest mountains, he 
showed that at first there is but one wet region round the deepest 
bottom. Afterwards other wet regions appear at other bottom points 
of the surface, and continually enlarge. For everynew wet region 
there is a bottom, and when two wet regions coalesce intoone there is 
a point where the surface is level, but neither a top nor a bottom, 





and this may be called a bar. When a wet region, as the water 
rises throws out arms and embraces within it a region, there 
is another level point which may be called a pass. e wet region 


then becomes cyclic. When the water covers the top of the island 
thus formed the wet region loses its cyclosis again, and at last 
when all the tops are covered the wet region extends over the 
whole globe. Hence the number of mountain tops is equal to the 
number of passes plus one, and the number of bottoms is equal to 
the number of bars plus one. 

The author then considered lines of slope which are normal to 
In general a line of slope is terminated by a 
top on the one side by a bottom on the other. Ata pass or 
a bar, however, there is a singularity : two lines of slope can be 
drawn through this stationary point. One of these is terminated 
by two tops, and is a line of watershed ; the other is terminated 
by two bottoms, and is a line of watercourse. The watershed in- 
tersects the watercourse at right angles. 

If we consider all the watersheds which meet at the same moun- 
os Soy a ee ; ion oe or a -_ The = 
courses, w pass ese points, form a closed 
boun which is that of the ion occupied by all the lines of 
slope w! meet at the moun’ top. is region round the 


mountain is called a hill. 

In the same way there is a of watersheds forming the 
boundary of a region called a within which all the lines of 
slope run to the same bottom. whole surface of the earth 
may be divided into hills, the number of these being the same as 
that of their By an independent division the whole surface 
may be di into dales, dale having a different bottom. 
Besides this we may, by superposing these divisions, consider the 
earth as divided into slopes, each slope being bounded by two 
watersheds and two wa‘ and being named from the top 
and the bottom, between which its lines of slope run. The 
number of slopes is shown to be equal to the total number of tops, 

passes, and bars minus two. 





THE Journal of Science, which now completes its 
seventh volume, passes into the hands of Mr. W. Crookes, F.R.S., 


Sdited the hoard Rikers ne editor. Mr. Samuelson, who has 
edited the j , resigns his chair. 
* British Association, Section A. 








ON AN IMPROVED SHIP OF WAR OF 
MODERATE DIMENSIONS. 
By Mr. M. Scort. 
(Concluded from page 232). 
4 OFFENSIVE PowERs. 

Having described the Warlock’s defensive powers, the author 
has now to speak of her offensive powers. Let it be assumed that 
the Wizard would carry four guns of 25 tons or 30 tons each, or 
she might carry two guns of 50 tons each. It appears to the 
author that a ship of such a size—a line-of-battle-ship, in fact— 
carrying only two guns, however large, would be a mistake, and 
for these reasons : Suppose anything to go wrong with her two 
guns she would be hors de combat. The derangement of any part 
of the complicated machinery for working guns and turrets; a 
chance shot striking the chase at the muzzle ; a shell bursting in 
the gun ; any of these accidents might for the time disable half of 
the ship’s armament, and this might occur when she was a long 
way from a port where such damages could be repaired. in, 
suppose the ship armed with two 50-ton guns was attacked by a 
fleet of small gunboats, each carrying one powerful gun, how 
would she deal with them? No doubt a shot or shell from her 
big guns would sink a gunboat if it was hit, but what would be 
the chances in favour of a big ship armed with two 50-ton guns, 
together firing forty shots in an hour, in contending against, say, 
ten small gunboats in motion, and which, collectively, could fire pro- 
bably 300 times in an hour, and, in the majority of instances, hit the 
largeship? Theauthor cannot help thinking that whilst it isnodoubt 
desirable, inorder to penetrate heavily-armoured ships, to bombard 
dockyards at long range, &c., that two or more of the largest guns 
should be carried, at the same time provision should be made for 
carrying a number of lighter guns to meet such cases as above 
mentioned and for other purposes ; and with this view it might 
be claimed as a great advantage which the Warlock would possess 
—this power to carry, in addition to her turret guns, a number of 
broadside guns. Within the central fort in the Warlock there 
would be room for working, say, six guns on a side; and supposing 
she was attacked by a fleet of gunboats, say five on each side, she 
would have ten guns against her, to contend with which she would 
have sixteen, that is, four guns in her turrets and twelve on her 
broadsides. Nor would the greater number of guns represent the 
Warlock’s only superiority, for her guns might be lighter pieces 
than those on board the gunboats, and yet sufficient to sink them; 
and this, combined with the greater facilities which would be 
afforded on board the big ship for handling guns, would no doubt 
produce a greater rapidity of fire, so much so that not improbably 
each of the ship’s broadside guns would fire two shots for the gun- 
boat’s one. In such event, and assuming the large turret guns to 
fire only two shots each for three of the gunboat’s in the 
course of an hour’s action, the numbers would be as follows :— 
Ten gunboats each firing thirty shots, equal 300 shots, against the 
large ship’s four turret guns each firing twenty shots, equal eighty 
shots ; and twelve broadside guns, each firing sixty shots, equal 
720 shots, together 800 shots from the ship, against 300 shots 
from the gunboats. Further, admitting the difficulty of hitting 
the small gunboats in motion when they were at a distance, 
on the other hand it is obvious that no guns which they could 
carry would be effective against a heavily plated ship at a dis- 
tance—the only chance of doing her even the slightest damage 
would be at close quarters ; and remembering that the Warlock’s 
guns would be fired from a steady platform, that the gunners 
would be perfectly protected, and pA wees could take aim coolly 
and deliberately, that her large guns could throw tons of grape, 
which would effective against unarmoured vessels, it seems 
clear that under a fire of such rapidity and accuracy the gunboats 
would be sunk in a very short time. Two strong points adverse 
to the employment of small gunboats against armour-clad ships 
remain to be noticed: First, that in the case of the former, with 
the slightest sea on, there would be so much motion of gun plat- 
form, that their fire would be wild and most uncertain; and, 
secondly, with the knowledge on the part of the gunners that 
the first shot or shell which struck their fragile bark 
would send her to the bottom, they would be more 
than mortal if they could take cool and deliberate aim. 
It may be argued that the fire from the small gunboats would be 
innocuous against the Wizard, and no doubt isolated shot would 
not penetrate her armour; but it remains to be seen what would 
be the effect of concentrated and continued fire from, say, 9in. 
guns with battering charges ; for although they did not penetrate 
they might seriously damage her sides. In such circumstances 
the essential difference between the Warlock and the Wizard 
would be that the former would speedily destroy the gunboats, 
whilst it might occupy the latter a long time to effect this, and 
thus she would be exposed to fire for a much more extended 
period. In addition to ordinary guns it is proposed that the 
Warlock should be armed with a submarine gun, which would 
sink the largest and strongest ships which could be built, if come 
up with. It may be said that the piercing of the Warlock’s fort 
sides with ports for broadside guns would produce weakness, which 
would tell against her in an engagement. There is truth in this; 
but, on the other hand, it should be observed, that in such cir- 
cumstances the Warlock’s broadside guns would not be idle, and 
even against a ship like the Wizard, at close quarters, they might 
do good service by firing at the muzzlesofher turretguns whilst the 
turrets were turning, an before the guns were brought to bear, and 
thereby possibly so injuring one or more of them that they could not 
be used. It has been shown that with the Wizard's weights on board, 
the Warlock would have a draught of three feet less, from which 
would flow two important advantages: first, if theships had to steam 
a long distance, such as to the coast of America, before fighting, or 
if they were employed in blockading an enemy’s port, the Warlock 
could carry 1000 tons mote coal than the Wizard ; secondly, the 
Warlock could operate in shallow water, and go where the Wi 
could not go. e importance of light draught need not be en- 
larged upon, a difference of three feet in draught might enable a 
ship to approch within range, or cross a bar, and ascend a river, 
whilst vessels drawing more had to remain at a distance and inac- 
tive. It has become a matter of serious concern to those engaged 
in designing ships of war to discover means whereby they may be 

rotected from torpedoes. The bility of —_ rammed is 
Distan t, but that torpedoes will extensively employed in war 
and difficult to avoid is certain. All nations are striving to perfect 
their construction and action, so that it will be impossible for a 
ship to approach an adversary’s shores without incurring the risk 
of having her bottom injured, and probably a great breach 
made in her plating. No doubt, double bottoms, and 
division into compartments, will do somethi to mini- 
mise or localise the mischief, but it is clear that these 
alone will not save ships, and therefore in designing the Warlock 
the author has had in view the production of a vessel which would 
not be sunk even if a hole was blown in her bottom. It will 
be found that the floatation or displacement of that part of the 
ship above water at load draught, being that which would tend to 
prevent the ship from sinking, isin the Warlock, assuming her 
sides uninjured, about 1000 tons more than in the Wizard; thatis, 
it would require a weight of about 1000 tons more totally to sub- 
merge the Warlock than would be sufficient to submerge the 
Wizard. Further, if the Wizard were to settle down 4ft. to 5ft. 
the water would flow over her deck, except at the forecastle, 
and her stability would be diminished to a rous extent, and 


to do this would only require the ition (by water 
enteri her hull) of something like 1700 tons; but 
the arlock would require to be sunk l0ft. before her 


stability would be affected by water flowing over her deck, and 
to effect this would require an addition of weight of about 3700 
tons. Moreover, sappose an extreme case in which the water- 
i e ship were and water admitted 


bottom, but not 
be empty, she would have the floatation 
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wing spaces, in addition to the cabin spaces fore and aft, to save her. 
Thus a large space might be full of water without sinking the vessel. 
With regard to the novelty of his designs the author may be per- 
mitted to say a word. Of course he is aware that it has been 
proposed to combine turret and broadside guns in the same vessel, 
that ships have been constructed with the central part armour 
plated on the sides, and with athwartship bulkheads also armour 
plated, ey the midship portion from the ends, which were 
formed of light plating divided into compartments. He also 
knows that monitors have been built with breastworks, and 
arranged so that the hull could be sunk a foot or so deeper in the 
water before going into action, and thus to a trifling extent side 
armour was saved; but in no case has it before been shown that 
above 1000 tons of armour could be saved, and the ship remain 
practically invulnerable, or that it would be desirable or pos- 
sible to submerge the armour deck and the ends, so far as 
they may be said to be parts of the hull proper, that is, 
below the armoured deck, to protect them by submergence below 
the depth at which injury from shot or shell is to be feared. Nor 
has it previously been shown how the mischief which would arise 
from shot or shell penetrating into the light plated ends of the 
ship could be diminished and effectually localised. Nor has it 
before been proposed to construct the ship with a central fort, 
which would not only afford all the advantages of the central-box 
battery and the breastwork systems, but others, such as the pro- 
tection of boats, and which would of itself insure sufficient stability 
in the ship, although the light plated ends were wrecked. Should 
it be supposed that by carrying the armoured ends of a central-box 
battery down some distance below the water-line the vital parts 
of a ship would be protected from shot fired into her ends, it 
should be observed that this would be so, if, as in the author’s 
plan, the armoured deck was carried down also and submerged, 
but not otherwise; for it is obvious that, with the armoured deck 
in the ordinary, and heretofore universal position, that is, above 
water, projectiles entering the ship’s ends would not only wreck 
these ends, which of itself might sink the vessel, but they might 
pass through her bottom; and if her sides were armour-plated and 
shot-proof all round —- which has been shown to be a condition not 
likely to be long attainable at close quarters—shot and shell would 
penetrate the decks, and knock off thearmour plates on the opposite 
side. Itisimportant toobserve that as in the case of monitors which 
are sunk deeper in the water on going into action, any lowering of 
the deck line is disadvantageous so long as it is not submerged, 
because it increases the angle at which shot would strike, and conse- 
quently facilitates penetration, and renders the vessel less seaworthy; 
whereas in the author’s plan the lowering of the deck secures it 
from injury in proportion to the depth, and leaves the ship per- 
fectly seaworthy. It will be obvious that various modifications 
of the principles involved in the construction of the Warlock could 
be applied, and still with beneficial results. For example, by re- 
taining a narrow belt of armour plating on the ship’s dies fore and 
aft the fort, and raising the armoured deck, the capacity of the 
hull would be increased and the deck could be submerged during 
action ; orit could be arranged that whilst the deck was sub- 
merged during action it might be above water at other times, but 
with such modifications, although the saving in weight and cost 
would still be considerable, it would not be so great as in the 
Warlock. The steering gear would be so arranged as to be entirely 
protected during action, and facilities provided for working the 
anchors; but it is not considered desirable to lengthen this paper 
by a description of such details. It only remains to add a brief 
resumé of the advantages which it is believed the author’s plans 
otfer for the construction of ships of war. Either by putting the 
weight saved by his method of construction into armour plating 
the vital parts of the vessel would be rendered invulnerable to the 
fire of the largest guns, or the following advantages wou :| be ob- 
tained : Great economy, greater swiftness, diminished draught of 
water, or greater capacity for fuel, combined with defensive 
powers practically sufficient, and the vessel better protected from 
destruction by torpedoes. And in both cases, with the addition 
of greatly superior offensive powers, diminished target exposed to 
hostile fire, better accommodation for officers and men, amongst the 
minor advantages would be included ends of the ship lightened. 
She would therefore perform better at sea, greater area of deck for 
crew to take air and exercise at sea, boats better protected in 
action, decks better protected from vertical or elevated fire, ships 

rotected for whole breadth from taking fire. If ship’s sides 
injured she could be raised in the water for repairs. 








A PROPOSED RE-ARRANGEMENT OF THE RE- 
GISTRATION DISTRICTS OF ENGLAND AND 
WALES, FOR THE PURPOSE OF FACILITA- 
TING SCIENTIFIC INQUIRY.* 

By ALFRED HAVILAND. 


THE author commenced his discourse by stating that the registra- 
tion districts ofEngland and Wales were formed for the general pur- 
poses of the Poor Law Administration, and thereforeit could notbe 
expected that they were planned with any view of assisting science ; 
they had, however, done so when in their present crude and 
artificial form, and it was generally believed among scientific men 
that if their boundaries were determined on a natural system, the 
advantages to meteorology, climatology, and other branches of 
science, would be incalculable, and the expense and confusion of 
constant alterations avoided. Messrs. Keith Johnston had lately 
been much engaged by him in the rectification and completion of 
the registration maps of England and Wales, for the purpose of 
insuring extreme accuracy in his basis map of the geographical 
distribution of disease in England and Wales. This had involved 
him in a considerable extra outlay, but through the recommenda- 
tion of the Registrar-General, the Treasury, seeing the necessity 
of the work, had expressed their approval of a grant being paid to 
Mr. Haviland for the extra expenses incurred. He urged that 
the artifical system adopted in defining the boundaries of the re- 
gistration districts had been the cause of all this extra work and 
expense, and that it had nothing whatever to recommend its con- 
tinuance ; on the contrary, it was the fruitful source of repeated 
alterations, and would continue to be so whilst it was persevered 
in. On the other hand, the author showed that were a nutural 
system substituted for the present one, and our country divided 
into districts regulated by its watershed and river system, we 
should then have in every district a focus of scientific inquiry 
whether it be asto the rainfall, temperature, prevalence, or strength 
of winds, agricultural statistics, the produce of our fields, our 
mines, or our rivers, or for the purpose of registering the occupa- 
tions, the diseases, or the deaths of the people. Moreover, such a 
system would form the best basis map for every future census, 
and, being once established upon a well considered and natural 
plan, would do away with the necessity of those eternal altera- 
tions which are now year by year going on, to the utter confusion 
of the scientific student. In France the watershed system is 
adopted in defining and naming the departments; itis vastly 
superior to our own; and although its deficiencies are n 8, 

et they will act as beacons to us. The author was well aware 
hat such a revolution could not be accomplished under ten years, 
therefore he urged the necessity of commencing it at once. 
Should the natural system be adopted before 1881, it would be 
ready for the census of that year, by which time the Registrar- 
General will have completed two more decades of mortuary re- 
cords under the present system, and these, with the one (1851-60) 
which Mr. Haviland had geographised, will form a most impor- 
tant foundation for all future inquiry. Mr. Haviland proposed 
that a committee should be formed to take the whole matter into 





fey tags 9 and report thereon, first to the British Association, 


then to her Majesty’s Government. 


A DESCRIPTION OF THE ELECTRIC TIME SIGNAL 
AT PORT ELIZABETH, CAPE OF GOOD HOPE.* 
By 8. ALFRED VARLEY, Assoc. Inst. C.E. 

THE progress meade in the application of electricity to time sig- 
nalling has been brought under the consideration of this section at 
more than one meeting of the Association. In the year 1850 the 
Astronomer Royal applied electricity to time signalling. In 1854 
the British Association met at Liverpool, and in that same year a 
time ball, acting in sympathy with the Greenwich Observatory 
ball, was erected in Liverpool. It so happened the author at that 
period had charge of the telegraphs belonging to the Electric Tele- 
graph Company in the fame | district, under Mr. Culley, now 
engineer-in-chief of the postal telegraphs, and the immediate 
superintendence of the Liverpool time ball fell to his charge, The 
discharging a time ball weighing 4 ewt. by electricity from a dis- 
tance of over 200 miles was then the greatest feat of its kind. The 
circumstance of the British Association again meeting at Liverpool 
has suggested to the author that a description of the time ball 
erected at Port Elizabeth for the benefit of the shipping in Algoa 
Bay, and which is daily discharged from the Royal Observatory, 
Cape Town, a distance of 500 miles, would be of interest to the 
Association, 

This time ball is discharged by a through current from Cape 
Town—that is to say, there is no relay or intermediate apparatus 
between the Observatory and Port Elizabeth, the trigger being dis- 
charged by the galvanic batteries at the Observatory. There are 
some points of interest connected with the Liverpool ball which 
have not been published, and a brief description of that signal may 
be useful ; but the subject of time balls having been before this 
Association on former occasions, it is scarcely necessary to enter 
into lengthy details. The Liverpool time ball, which was made 
of zinc, and weighed 4 cwt., was attached to a strong iron 
rack, on the lower end of which was a piston, and when 
the ball was discharged, after it had passed through a 
clear space of 2ft., the piston entered a cylinder compressing the 
air in its descent. The compressed air formed a cushion to receive 
the ball, and was allowed to escape through a tap fixed into the 
lower portion of the cylinder. This enabled the rate at which the 
air escaped and the rate of the final descent of the ball to be regu- 
lated. The ball was raised by means of a pinion working in the 
rack, and when wound up and the pinion thrown out of gear, the 
piston rested upon a strong steel detent, the other end of which 
rested against a friction roller fitted into one end of a right 
angular lever. The pressure exerted on the right angular lever 
was entirely vertical, A second lever pressed against the un- 
derside of the angular lever, and on this second levera hammer 
impinged. Attached to the axle upon which the hammer worked 
there was a lever having a friction roller, which rested against a 
horizontal plane of polished steel, fixed to a vertical lever, which 
worked on a pivot at its lower end, A long light lever, mounted 
upon a delicate axle, and having a curved arm projecting on the 
other side of the axle, rested upon the top of a lever, to the 
lower end of which was attached a soft iron armature. The arma- 
ture was retained a short distance from the poles of an electro- 
magnet by means of a delicate spring, and when the electro- 
magnet was rendered active by closing the electric circuit through 
it, the armature was attracted, the long lever fell, knocking awa 
the vertical lever, liberating the hammer, the impact of which 
on the third lever acted upon the right angular lever, and released 
the detent, liberating the ball, which fell by its own gravity. 
The hammer and the other levers were actuated by springs to 
make their action more rapid. The trigger and the general ar- 
rangements of the time ball were carried out under the superin- 
tendence of Mr. Latimer Clark. The electrical arrangements were 
as follows :—The Greenwich Observatory clock closed an electric 
circuit at 1 p.m. This current discharged a time ball on the top 
of the electric telegraph office in the Strand, and entered the 
earth at the chief London telegraph office, after passing through 
an apparatus designed by Mr. Culley, and termed the automaton, 
as it automatically closed several electric circuits and relayed time 
currents from batteries in the London office to Liverpool, Man- 
chester, and other chief towns. 

Shortly after the time ball at Liverpool had been got to work it 
was thought advisable to make some alterations in it, and it was 
sent to Manchester to be altered ; but after this had been done it 
was lost in its transit from Manchester to Liverpool, and a new 
one had to be constructed. This second trigger was made at the 
Telegraph Company’s stores in Manchester under Mr. Culley’s 
superintendence, and some improvements were effected in its 
construction, The only thing which had to be done at Liverpool 
was to wind up the ball, adjust the trigger, and wait for the time 
current which discharged the ball at one o’clock. The author soon 
felt it was very desirable there should be some check by which 
the Electric Telegraph Company could ascertain that the apparatus 
in their offices was working correctly, and he suggested arrange- 
ments for effecting this, and he also proposed a means of measur- 
ing the loss of time between the receiving the Greenwich current 
in London and the falling of the time ball at Liverpool, for there 
necessarily was a loss of time, and it was desirable to ascertain the 
amount. The elements of loss were :—First, the automaton 
occupied a small nterval in closing the circuits after the current 
had arrived from Greenwich. Secondly, the time current was 
sent to Liverpool by an underground circuit, and an appreciable 
interval of time elapsed between the current leaving London and 
arriving at Liverpool. Thirdly, the trigger occupied time dis- 
charging one lever after another. The arrangements suggested 
and carried out were :—First, the hammer of the trigger, after 
liberating the detent upon which the ball hung, was made to 
divide the circuit so that electrical communication was broken by 
the apparatus itself immediately after its discharge, and at the 
same time that the circuit was divided the trigger hammer con- 
nected batteries at Liverpool on to a second wire and sent a return 
current to London. The Liverpool time wire passed through the 
Manchester Telegraph Office, to which a time current was also 
sent at one o’clock, and advantage was taken of this to obtain an 
additional check, Two galvanometers were placed in the chief 
telegraplr office in London side by side; one of these was placed 
in the Greenwich time wire, the other in the return circuit from 
Liverpool. In the Manchester office two galvanometers side by 
side were placed, one in circuit of the Liverpool time wire the other 
in the Manchester time wire. In Liverpool the time wire was 
also connected through a galvanometer as well as the trigger. An 
observer in London noted the receipts of the Greenwich 
current and the interval of time elapsing before receiving 
the return current from Liverpool. An observer at Man- 
chester noticed the simultaneous arrival of time currents on 
the Manchester and Liverpool circuits, and the rapid cessation 
of the current on the Liverpool circuit consequent upon the 
dividing of the circuit by the trigger. An observer at Liverpool 
also noticed the reception of the current and its rapid cessation, in- 
dicating there was no hanging fire on the part of the apparatus at 
Liverpool. In this way a very complete check was obtained, and 
the galvanometers in the Liverpool circuit at Manchester and 
Liverpool in practice only swung over a space of 15 deg. or 20deg., 
instead of being permanently deflected, which they would have 
been if the apparatus had hun The interval elapsing 
between the receipt of the current from Greenwich in London and 
the discharge of the ball in Liverpool was eleven-twentieths 
of a second. Of this time five-twentieths of a second were 
occupied by the current travelling through the underground 
wire between London and Liverpool; two-twentieths of a 
fraction were consumed in the automaton, and four-twentieths 
plus a fraction in the trigger. The authdr constructed 
an electric chronograph to enable him to measure small intervals 
of time, making use of a Bain’s telegraph machine for the pur- 
pose. A Bain’s telegraph consists of a train of wheels regulated by 
a fly and driven by a weight. metal drum connected with the 
train communicates motion to a ribbon of paper prepared with 








ferrocyanide of potassium and nitrate of ammonia. When the 
machine was started the ribbon of paper passed over the drum at 
the rate of 6ft. per second. A piece of fine steel was insulated 
from the drums pressed lightly upon the prepared paper, and the 
circuit was closed through the steel wire, the prepared paper, and 
the metal drum. When the circuit was closed the ferrocyanide 
of potassium was decomposed, the cyanogen combining with the 
wire forming Prussian blue, and, es the paper was in motion, a 
blue line was formed in it as long as the circuit was closed. This 
machine gave the means of measuring time in space ; and the way 
in which the author measured the loss of time in the trigger, for 
instance, was as follows : He placed the Bain’s machine in circuit 
with the trigger, making the trigger to divide the circuit after 
discharge, as already described. The machine was started by the 
pendulum of a regulator or the seconds-hand of a watch, and the 
electric circuit was closed by means of a contact maker. The 
electric circuit remained closed until the circuit was divided by 
the trigger, recording a blue line on the paper. The paper was 
usually allowed to run until one minute was completed, and then 
stopped. The length of paper run out was then accurately mea- 
sured, and also the length of the blue line, and from these two 
measurements the interval of time could be exactly determined. 
In the year 1859 Sir Thomas Maclear, the Astronomer Royal of 
the Cape of Good Hope, inspected the electrical time signals in 
England, with a view to erecting time balls in connection with 
the Royal Observatory at Cape Town, and he remarked the greater 
rapidity of action of the Liverpool trigger. This led afterwards 
to the author designing and constructing at different times two 
triggers for use inthe Cape. Both these triggers discharged more 
rapidly than the Liverpool trigger. In September, 1864, the 
author was requested to construct a trigger for discharging a time 
ball to be erected at Port Elizabeth. The author considered the 
intervention of any relay or secondary apparatus to be objection- 
able. He therefore determined if possible to construct the trigger 
sensitive enough to be discharged by the batteries in the Cape 
Town Observatory, and in its construction he adopted a modifica- 
tion of a principle first introduced by Professor Hughes in his 
printing telegraph described at the Newcastle meeting. The 
trigger was constructed with a soft iron armature, rendered mag- 
netic by induction from a powerful compound bar-magnet, and 
strongly attracted the soft iron cores of an electro-magnet. A spiral 
spring attached to this armature was so adjusted that it nearly 
overcame the magnetic attraction induced by the bar-magnet. 
The time current polarised the electro-magnet in the opposite 
direction to that induced by the bar magnet, and as the attraction 
between the armature and the soft iron cores was already almost 
overcome by the spiral spring, a very small amount of polarisation 
in the opposite direction was necessary to release the armature, 
which was rapidly pulled away by the spiral spring and the trigger 
discharged. There were some other alterations made in the general 
mechanical construction of this trigger, but they may be regarded 
as matters of detail. The rapidity of discharge was very great, 
one-twentieth part of a second only elapsing between the arrival 
of the time current and the falling of the ball. 

From a report in the Port Elizabeth paper of August 29th, 1865, 
giving an account of the inauguration of this time signal, and for- 
warded to the author by Sir Thomas Maclear, it appears that the 
time elapsing between the time-current leaving the Observatory 
at Cape Town, and the receipt at Cape Town of the signal 
announcing the falling of the ball is only one-fifteenth of a 
second. The time which elapsed between the current leaving 
London and the falling of the ball at Liverpool was eleven-twen- 
tieths of a second. In other words, the Algoa Bay ball is dis- 
charged from a distance of 500 miles in less than one-seventh part 
of the time that was taken in discharging the Liverpool ball. 

What is being daily done in the Cape can, however, Se best 
summed up by a short quotation from a letter which the author 
received from Sir Thomas Maclear, giving an account of the inau- 
guration of this time signal. After detailing the generai arrange- 
ments, Sir Thomas Maclear goes on to state—‘‘ A few tentative 
signals having proved satisfactory ‘the preface’ was issued from 
the Observatory at ten minutes before one o’clock, and at_ the 
instant of one o’clock the Observatory time ball clock closed the 
circuit, discharging the Observatory ball, the Simon's Town 
ball twenty-four miles distant, the Cape Town time gun three 
miles distant, and the Port Elizabeth ball distant 500 miles.” 
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BAROMETRIC PREDICTION OF WEATHER.* 
By Francis Gatton, F.R.S. 

THE barometer corresponds by no means with the tumultuous 
changes of the weather, but with those of its average quality. 
What, then, is the period of time for which the averages should be 
taken to obtain results corresponding most closely with those of 
the barometer? Numerous trials showed that period to be about 
twelve hours, and the correspondence of a curve drawn on that 
principle with the barogram was fairly satisfactory. The flexures 
of the two curves are, on the whole, simultaneous, since neither 
curve habitually anticipates the other, but they are seldom abso- 
lutely simultaneous. They correspond in extreme positions as 
closely as in near ones, proving that it is not the absolute height of 
the barometer but the variation in its successive heights which in- 
dicates change in weather. The superior influence of the wind 
upon the barometer over both temperature and damp was remark- 
ably apparent. Lastly, the influence of temperature and damp 
were shown to conform to the already described period of twelve 
hour averages. A simple formula of prediction was constructed 
on these data, It included (1) the difference between the first and 
second of two barometric readings, six hours apart ; (2) that be- 
tween the average velocity of the wind during two periods, which 
we may call ¢ and a, of six hours each, c succeeding the last baro- 
metric reading, and a preceding the first reading, the intermediate 
period 6 necessarily disappearing from the formula ; (3) half the 
difference between the average temperatures during a and c; (4) 
the same as regards vapour tensions. Then it was shown that (1) 
was equal to the sum of the remainder, when the barometer 
and vapour tension are reckoned in hundredths of an inch, 
the velocity in miles per hour, and the temperature in degrees 
Fah. The reason why the barometer is influenced by the weather 
in a twelve-hour period of average, and why it may predict coming 
weather, was illustrated by supposing a similar instrument to be 
plunged into troubled water, in which case its movements would 
not sympathise with each ripple that passed above it, but with the 
mean level of a considerable area, and therefore it would feel the 
influence of an approaching wave as soon as it had reached the area 
in question whenever the wave was one of exceptional magnitude. 
A calculation was made with the above formula to determine the 
orange velocity of the wind for a large number of six-hour periods, 
and the predictions were compared with facts. It was found that 
the average error of the predictions was one-third larger than if 
the observer had simply guessed that the average wind velocity 
would continue unaltered forthenextsix hours. Thereason why the 
errors are so large is, first, that correctness in the result depends 
upon the correctness of all the elements of the formula, but the 
values of these are only true on the average, while in each parti- 
cular, and in each case, there will be more or less deviation from 
that average ; secondly, any error in the expectation of the twelve 
hours’ average is, on the whole, doubled inthe six hours’ prediction, 
because the difference between what is expected of the whole 
and what was fulfilled in the first half of it is heaped on to the 
second half, which has therefore to bear an additional burden of 
error equal to what rightly belongs to it. The fame of the baro- 
meter is due to its success in icting ape of storm very rarely 
met with in the British Isles, but frequently in hurricane latitudes, 
where the fall of the mercury far outstrips the increasing severity 
of the weather. In ordinary and much more in ordinary 
weather, the author id the bat ter to be absolutely use- 

s as a guide when it is consulted without a know of what 
at  aclincens stations—in short, without informa- 
tion as is supplied by the daily weather report. 
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RAILWAY MATTERS. 


THE North-Eastern Railway directors are understood to have 
ordered the company’s Leeds and Wetherby branch to be staked 
out at once. 

THE chairman of the Scinde, Punjaub, and Delhi lines believes 
that the line from Delhi to Lahore will be completed and in work- 
ing order before the end of the year. 

THE entire length of the new tunnel railway about to be carried 
out at Liverpool, from Ranelagh-street to a junction with the 
Liverpool and Garston line near Caryl-street, is one mile three 
furlongs seven chains. 

A contract for the construction of the first section (38 miles) of 
the Glencoe and Buffalo branch of the Great Western Railway of 
Canada, has been let to Mr. H. Yates. Contracts for the last 
three sections of the Intercolonial Railway were dated October 5. 

Ir is intimated that the reductions which have at various times 
been made in the fares on the Metropolitan Railway, have proved 
so satisfactory that the directors have decided to make another 
important move in that direction, to commence on the Ist of next 
month. 

THE London and North-Western mail train, which left London 
at nine o’clock on Monday evening for Manchester, came into 
violent collision with a goods train at Whitmore, near Stafford. 
Sonenet passengers were injured. The mail was delayed three 

ours. 

THE engine-driver who was so badly scalded at the accident on 
the Limerick and Cork Railway last week died on Sunday morning 
in great agony. Several others of the sufferers are not yet out of 
danger. An inquest was opened on Saturday on the body of the 
driver, but adjourned for a fortnight. 

ALFRED Evans, the pointsman, whose negligence is said to have 
caused the late accident to the Irish mail. was, on Tuesday, brought 
before the magistrates at Tamworth, and committed for trial for 
the manslaughter of three persons killed by the accident. Bail 
was taken for his appearance at Warwick. 

THE chairman of the Bridport Company states that, on the 
whole, the traffic seems tolerably satisfactory, although he wishes 
there was less detention of passengers at Maiden Newton, and a 
better correspondence at Dorchester with places east of the latter 
town. Those inconveniences have seriously prejudiced the traffic. 

THE San Francisco Cal/ says :—‘‘ The people of Austin, Nevada, 
are seriously discussing the project of constructing a branch line 
of railway from that place to some point on the Central Pacific, 
probably Battle Mountain. The distance is but ninety miles, and 
the Central Pacific Company is said to be ready to construct and 
operate the road, if the people will subscribe stock ‘sufficient te 
grade the way.” 

THE report of the Tottenham and Hampstead Junction Company 
states that agreements have been entered into with the Midland 
Company and with the Great Eastern Company for working the 
line, but sufficient time has not elapsed to develope the traffic. 
The affairs of the company are now administered under the Court 
of Chancery, and no substantial progress has been yet made towards 
settling the liabilities. 

IN consequence of the inability of the Great Northern to lower 
their rates to London for coal, efforts are being made by the South 
Yorkshire coal owners to find a cheaper mode of conveyance. One 
plan proposed is a special line of steamers from Grimsby with low 
rates to the port by the Manchester, Sheffield, and Lincolnshire. 
Another is a loop line to the Great Eastern at March. 

A CONVENTION of American railroad managers belonging to the 
three grand trunk lines of the west has been in session at the 
St. Nicholas Hotel during the past week, with a view of abolishing 
commissions on sales of tickets, and of doing away with the com- 
petition among the different lines. They also intended to increase 
the fall and winter rates for the transportation of western freight. 
This was found impracticable, however, owing to a recent decrease 
by a rival line. 

TRAMWAYS are growing into favour, and are awakening atten- 
tion in every quarter. The Paisley Town Council have been 
discussing the desirability of having a tram railway between 
Glasgow and Johnstone, and have concluded by proposing that 
notice should be given, in terms of the statute, of their intention 
to apply, as the local authority for part of the line, for permission 
to construct the same. Such a tramway would be of undoubted 
advantage, and there is every prospect of its being carried. 

At the half-yearly meeting of the Tendring Hundred Company 
on Friday at Colchester a di ion was held as to the best means 
of securing a more hearty co-operation between the company and 
the Great Eastern, who worked the traffic, and a resolution was 
carried to the effect that the attendance at the board of the noble 
lord the chairman of the Great Eastern Railway Company (who is 
also a director of this line) would be highly appreciated, and would 
tend to improve the interests of both undertakings. 

As regarded the extensions of the Ottoman line in the valleys of 
the Cayster and Meander, and other arrangements calculated to 
improve the company’s property, the directors think it is pre- 
mature to discuss those questions until the present disastrous state 
of affairs on the Continent has ceased, Forthe same reason it isdeemed 
both unadvisable and unnecessary for them to anticipate the steps 
they might be advised hereafterto take, intheevent of much longer 
delay in obtaining a final settlement of the company’s claims, after 
the present crisis has passed away. 

EaRLY on Saturday morning un accident occurred to the Bangor 
mail, a short distance from Huddersfield, on the London and North- 
Western Railway. A luggage train from Birmingham to Leeds 
had preceded the mail, and was going cautiously through the 
Johnny Wood cutting at Paddock. about half or three-quarters of 
a mile from the Huddersfield station, when the mail came up in 
the rear and raninto the guard’s van. This and two or three 
wagons were completely upturned and strewn across the line, 
blocking it. As both trains were moving, the shock which was 
experienced. was not so great as it woul otherwise have been. 
None of the passengers by the mail were seriously injured, but 
they received a severe shaking. 

THE agreement of the Worcester, Bromyard, and Leominster 
Company with the Great Western for working the line to Yearset, 
and eventually to Bromyard, has been settled and approved by 
the shareholders of that company. The Great Western agree to 
work the line at £52 10s. per cent. of the gross earnings, and will 
not receive any portion of the percentage for working the line 
until the interest of the debenture debts of £48,000 and £45,000 
is paid. As a further guarantee, and to secure a dividend of 
£2 10s. per cent. to the ordi hareholders, the Great Western 
Company has agreed to give a rebate of 40 per cent. on the gross 
amount of all tolls for traffic arising or terminating on the line 
and passing over the portion of the Great Western Railway, for- 
merly part of the West Midland system. 

THERE are constant rumours of attempts by the managers of the 
great trunk railway lines, from the Atlantic seaboard to the West, 
to raise the price of goods transport. The managers are in accord 
now, have settled former disputes, and have united to aid each 
others interests ; but it is said that their efforts to raise freight 
charges meet with an obstacle owing to the cheap rates adopted 
by a rival line, a New England Company, known as the “‘ National 
Despatch,” which transmits goods between Boston and Detroit by 
way of the Vermont Central and Grand Trunk Railway of 
and from Detroit has connections with the Western 








Canada, 
States. 
made a year in advance. The exact intentions of the American 


railway it is, of course, difficult to divine, but any com- 
bination by which the managers hope to raise freight charges to 


an exorbitant figure seems scarcely possible to succeed, it is so 
difficult 4 matter to prevent quarrels between the great through 
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NOTES AND MEMORANDA. 


In the Southern Indian border and in Siam palm leave sand an 
iron point are still used for the purpose of writing. 


Ir is stated that beer or ale which has become sour from the 
oxidation of a portion of its alcohol into acetic acid may be restored 
by passing it through a column of vegetable matter packed in a suit- 
able vessel. Dried grains, wheat, chaff, bran, and other similar 
vegetable substances, may be used as the filtering material, and 
will be found to retain the. acid. 

THE New Zealand Gazette, published on Wednesday, July 13th, 
states that the total number of acres under crop in 1570 was 
900,504, as against 687,015 in 1869, thus showing an increase of 
213,489. The number of acres was as follows in the different 
districts :—In Auckland, 142,996; in Taranaki, 24,714; in Wel- 
lington, 184,274} ; in Hawke’s Bay, 51,946; in Nelson, 45,333} ; 
in Marlborough, 24,003; in Canterbury, 217,5275; in Westland 
County, 10307; in Otago, 172,003; and in Southland, 36,675}. 

M. Marrx has taken in France a patent for the application of 
fiuosilicic acid for the purifying of beetroot and other saccharine 
juices. The saccharine juices are first diluted with a sufficient 
quantity of water, to tuke away the viscosity of these fluids, 
sufficient fluosilicic acid is then added to precipitate all the 
potassium salts present ; and next chalk is added to saturate any 
excess of the acid. The fluid is then filtered in order to obtain a 
clear liquid, and this is afterwards treated in the usual manner. 

Some interesting particulars showing the extreme divisibility of 
matter have been communica’ to the Berliner German 
Chemical Society by Dr. Hoffmann, He states that when a salt of 
rosaniline is mixed with acetic acid 1,000,000 parts of water are 
coloured with a deep carmine with one part of rosaniline, and a 
solution of only one twenty-fifth of this strength, that is, contain- 
ing but one in 25,000,000, has still decided tinctorial power, and by 
transmitted light through a mass of water 2ft. thick the colour 
can be ogg pee in a solution of one part of the rosaniline 
salt in 100,000,000 parts of water. 

THE great difference between the sun and artificial light is due 
to the fact that, of the light emitted from the former, about half 
the quantity of rays are luminous and calorific at the same time ; 
but as regards our artificial light, for ordinary oil the amount of 
non-luminous yet calorific rays is 90 per cent. ; for white hot 
platinum, 98 per cent. ; alcohol flame, 99 per cent. ; electric light, 
80 per cent. ; and gas light 90 per cent. ; while for petroleum and 
parafiin oils the amount is 94 per cent. Itis this large quantity 
of caloric rays in artificial light which causes fatigue to the eyes 
but this inconvenience may be almost entirely obviated by inter- 
cepting the thermic rays by glass, or, better yet, mica plates. The 
use of these renders the light soft and agreeable to the eyes. 


At the last meeting of the British Association the geology of 
the Mont Cenis Tunnel was described in a paper by Professors 
Ansted and King, entitled ‘‘ Notes of a Recent Visit to the Great 
Tunnel through the Alps, and of several points of geological inte- 
rest suggested by the conditions of the works in the present nearly 
complete state.” The operations of the tunnel involved a direct 
cut through a series of rocks on a line whose depth below the 
surface was almost at once very considerable. Owing to the form 
of the ground and the rise of the mountain the depth was 2000ft. 
at each end after 2000ft. of tunnelling. In the middle of the 
tunnel the depth below the surface is 5400ft., whilst the deepest 
borings for such works as mines and wells do not exceed 3000ft. 
On the south side some good observations on internal temperature 
had been made, and the result was somewhat startling. The last 
observation made at the time of his visit was 6200 metres (20,342ft. ) 
from the south end at a depth of more than 5000ft. The result was 
27 deg.Cent.=804 Fah. This would reduce the increment to a degree 
Fahrenheit in more than 100ft., the general increase being observed 
in mines to average a degree in about 60ft. On August 31st there 
remained less than 2000ft. out of 40,000ft. to pierce ; and as the 
present rate of progress is about 500ft. per month, it may be ex- 
pected that the communication will be complete by the commence- 
ment of the ensuing year. 


CONSIDERABLE interest has been taken within the last twelve 
months in a process for electro-plating with nickel inde- 
structible metal, and which is pronounced to be a success. The 
method has been patented, we understand, by Mr. Adams, of 
Boston, who claims to have discovered the process by which the 
deposit is effected. paper on the subject was read by M. 
Gaiffe, the French agent, or partner, in Paris, on January 17th last, 
before the Academy of Sciences, in which it is stated that tle 
presence of even the smallest quantity of potassa, or soda, or 
alkaline earths in the bath containing the nickelising preparation, 
is injurious to the properly adhesive coating for the metal. The 
use, he said, of perfectly pure double chloride of nickel and 
ammonium, or of perfectly pure sulphate of nickel and ammonia, 
and also of perfectly pure nickel, as one of the electrodes, is 
required. By these means the nickel is made to adhere regularly 
and strongly, and only needs polishing after the metal coated over 
is taken from the bath. At the next meetingof the Academy M. 
Becquerel, who is a high authority there on all electrical subjects, 
stated that eight years ago he had applied, for the purpose of the 
electro-deposition of nickel and other metals, the same method as 
described by M. Gaiffe and his associates. M. Becquerel stated 
further that since the last ecrcay hag had purposely repeated some 
of his former experiments, with the express view of ascertaining 
whether the statement made by Gaiffe, concerning the injurious 
action of the presence of potassa, be correct or not. The result is 
that potassa in no way affects injuriously the deposition of nickel, 
since the double sulphate of nickel and potassa can be applied as 
well as the double sulphate of nickel and ammonia ; but, if the 
positive electrode is not made of nickel, it is necessary to add free 
ammonia in order to saturate the sulphuric acid which is set free. 
—Sceientific Review, 

AccorpING to Adrian, the bromide of potassium obtained in 
commerce is seldom pure. Several samples examined by him 
contained on an average 10°15 per cent. of foreign materials ; in 
one sample he found 35 per cent. of the latter. The foreign sub- 
stances were principally : sulphate of potassa (as high as 3°3 per 
ceut.), chloride of potassium (as high as 30 per cent.), free 
alkalies, or their carbonates (4 per cent.), iodide of : potassium, and 
bromate of potassa. Itis impossible to obtain from such a product 
a perfectly ty: article by a vy operation ; hence, to produce 
pure bromide of potassium, the bromine used in its manufacture 
should be first purified. This may be done as follows : commer- 
cial bromide is shaken up with water and a little ether; the 
chloride of bromine, being easily soluble in ether, goes into solution, 
and is decomposed by the action of the water into hydrochloric 
acid and bromine, a few successive washings serve to separate the 
chlorine completely ; by shaking the bromine now with dried 
starch-paste the iodine is separated. By distilling the product 
thus obtained we have bromine free from chlorine and iodine. If 
this is now dissolved in a solution of potash, free from hydro- 
chloric and ——— acids, we obtain a mixture of bromine and 
potassium and bromate of potassa. The latter salt is converted by 
gentle ignition into bromide of potassium, which is dissolved in 
water and then crystallised. By this treatment a product is 
obtained pure enough for medicinal purposes. Bobierre and 
Herbelin seme also been engaged in studying the purification of 
bromide of potassium. They recommended that the bromide of 

ium be dissolved in a very small quantity of water, and 

mine water added, a little at a time, and the solution then 
heated to boiling. After each addition of bromine water the solu- 
tion may be tested with starch-paper for iodine, and the bromine 
C08 it Rp care peaier tb tie Benet oriet upon. An excess 
of bromine should be avoided. In this way the iodine is set free 
by bromine. The solution free from iodine is evaporated to 
dryness and re-crystallisation.—Journal de Pharmacie et de 


MISCELLANEA. 
A NEw line of steamers will, in a few days, ply between Liver- 

pool and Dublin. 

_ Dr. K. A. von Srernuert, the celebrated German telegraphist, 


died at Munich on the 14th ult. 


Proresson Max MULLER has a third volume of his “ Chips 
from a German Workshop ” in the press. 
A RICH silver mine has been discovered near Huamantanga, in 


Peru, and measures are taken for working it. 

It is stated that the Government have resolved to introduce the 
small-bore Gatling mitrailleuse into the British service. 

Lorp PENRHYN has given £1000 more —a third donation— towards 
the restoration of the choir of Bangor Cathedral. 

THE commissioners appointed by Government to inquire into the 
truck system are about to hold sittings at Cardiff, and very 
interesting revelations are expecte 

EXTENSIVE works are still going on at the City foot of Black- 
friars Bridge to provide an outlet for the sewer storm waters 
finding their way down the Fleet ditch. 

THE great Dutch tin sale takes place at Rotterdam to-day. 
The quantity to be sold is given as 80,000 slabs. This, however, 
is not the whole stock on hand, which approaches near to 120,000 
slabs. 

THE Morpeth Local Board of Health resolved on Monday to 
carry out the plans of an enlargement of the storage reservoir, 
whereby the town will be placed in a very favourable position with 
regard to its water supply. 

On Wednesday another portion of the road tramway system 
now being constructed in the south of London, extending from 
the Horns Tavern, Kennington, to Hercules-buildings, near West- 
minster Biidge, was opened for public traffic. 

A very handsome presentation was made on Saturday evening 
to Mr. Forster, outdoor manager for Messrs. Thompson and Boyd, 
Spring Garden Engine Works, Newcastle, as a tcken of esteem, 
from a number of the persons employed by that firm. 

Some time ago the Russian chemist Jacoby obtained by means 
of the electric current what was believed to be absolutely pure 
iron. But some investigations of Klein have lately shown that 
this substance contains large quantities of hydrogen. 

THE fine screw steamer Peiho, built by William Denny and 
Brothers, of Dumbarton, 1100 tons register, with less than nine 
tons of coal consumption per day, has made the passage from 
Glasgow to Rangoon, with a full cargo, in forty days, through the 
Suez Canal, the best yet reported. 

Mr. James OpaMs has opened a new foreign cattle market on 
ground connected with his wharf, near Victoria Docks, where 
700 head of cattle and 1600 sheep can be slaughteredina day. The 
whole arrangement is answering well, and the foreign cattle 
market question seems to have solved itself. 

PREPARATIONS are being made for completing the line of trees 
along the Thames Embankment to Blackfriars Bridge. The fine 
specimens of the occidental plane planted last year from West- 
minster to the Temple have done remarkably well, and already 
greatly improve the appearance of the embankment. 

Mr. CARDWELL proposes to devote the mitrailleuse to a some- 
what novel purpose. Not only is it in contemplation to attach a 
lightly-constructed gun of this description to every company of 
infantry in her Majesty's service, but each of the gaols in th 
country will have one of these weapons for its defence. 

On Wednesday, at the Brixham (Devon) petty sessions, Mr. 
Cranford, the postmaster of the town, was summoned by the 
assistant overseer of the parish of Churston Ferrers for non-pay- 
ment of 2a. 9d., amount of poor-rate chargeable on the telegraph 





wires. The bench ordered payment of the amount and costs 
forthwith. 

THE Panama and West India cable having been completed along 
the coast of Cuba and to Jamaica, the line has been thrown open 
for business. For a message of ten words, in connection with the 
cable connecting Cuba with the United States, a tariff is announced 
of 2 dols. Wc. from the United States to Cuba and 5 dols. to 
Jamaica. As soon as the additional cable can be received it will 


be laid to Aspinwall. 

On the afternoon of Monday, the 26th ult., a great number of 
members of the Social Science Congress, and of others interested 
in shipping were present, by invitation, at Messrs. J. Wigham, 


| Richardson, and Co.'s iron shipbuilding yard, Low Walker, for the 


| Jersey, unde: a contract with the Postmaster-General. 





purpose of witnessing the launch of the Espresso, The launch 
was a great success. The trial trip of their new ship the Lumley 
Cast.e came off successfully on the previous Saturday. 

On the 29th of September Mr. W. T. Henley, of North Wool- 
wich, completed the laying from his steamship Carolive of a heavy 
cable between Alderney and Guernsey, and from that island to 
A portion 
of this cable was laid in April last, but the completion was 
deferred in consequence of the Post Office authorities having 
determined on acquiring the monopoly of telegraph communica- 
tion with the Channel Islands. 

A company has been organised under the auspices of the Great 
Western of Canada by the title of the Canada Air Line Company ; 
the capital stock has been subscribed for, a board of directors 
nominated, surveys have been made, and plans and specifications 
prepared A first section of thirty-eight miles has been contracted 
tor by public tender on favourable terms. The shareholders will 
be asked to ratify an agreement for the amalgamation of the Air 
Line Company with the Great Western of Canada, whereby the 
shares and securities of both companies will become assimilated. 


A NEW description of parachute shell, by means of which a very 
considerable extent of country can be effectively lighted up to 
enable troops at night to become discernible, was tried at Chat- 
ham late on the night of the 29th September under very satisfac- 
tory conditions. ‘three of the shells were fired to a great height 
from one of the siege guns planted within Prince Henry's bastion; 
when at an altitude of upwards of 600ft. they exploded, anda 
parachute descended, from which was suspended a vessel contain- 
ing a magnesium light of great brilliancy, which lighted up the 
whole extent of Chatham Lines, the bodies of troops scattered 
about which were plainly discernible from all parts of the gar- 
rison. 


Tue following appointments were made on Saturday at the 
Admiralty :—John T. Obree, chief engineer, to the Indus, addi- 
tional for service in the Pallas ; John Robson, chief engineer, to 
the Audacious; Henry W. Tregilgas and James M'Laren, 
engineers, to the Audacious ; Charles Allsop, Samuel H. Trenham, 
Edwin G. Ashworth and Frederick Lewis, engineers, additional, 
to the Audacious ; Henry Scott, 1st class assistant engineer, to the 
Audacious; James W. Scoble, Ist class assistant engineer, to the 
Audacious, in lieu of engine-room artificer ; James Stirling, Ist 
class assistant engineer, to the Pigeon, vice Gibb; and Alfred 
Palmer, 2nd class assistant engineer, to the Audacious, in lieu of 
engine-room artificer. 

EXPERIMENTS were made on Friday at the mouth of ihe Mersey 
with Rogers’ life-saving apparatus. When thrown to a vessel in 
distress the projectile used is a cone projected from a mortar; 
when thrown for the purpose of getting a purchase to haul a boat 
out from the beach, the projectile has a folding anchor at the head, 
the arms of which expand and bite the ground directiy there is a 
pull upon their centre by the line through the hollow of the pro- 
jectile carried by the latter when shot from the projecting mortar. 
The experiments were quite successful, and as the apparatus is 
simple and inexpensive, it will no doubt be taken up by ship- 
owners, and its greater range and accuracy will surely cause it in 
time to supersede the rocket apparatus at the various coas' 
stations. 
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BURGH’S PATENT STEAM DONKEY PUMP. 


MANUFACTURED BY MESSRS. WHIELDON, LECKEY, AND LUCAS, ENGINEERS, WESTMINSTER-ROAD. 
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Our illustrations show three classes of pumps, the inventionf of 
Mr. N. P. Burgh, one double-action, with india-rubber,jvalves, one 
similar, with metal valves, and one single-action pump. 

The valves are so situated in relation to the plunger or piston, 
that the areas of supply and discharge into and from the barrel of 
the pump are equal in any case, whether the supply and —- 
openings are above or below, or on either side of the piston of the 
pump. The mechanical arrangement of the valves in relation to 
the piston or plunger, is such that air, intermingled with the 
water, being the lighter, ascends, and is discharged. 

The valves can be arranged either horizontally, vertically, or 
otherwise, to suit the particular purpose for which the pump may 
be intended. 

Mr. Burgh, by preference, places the valves side by side, as near 
as is convenient, above and below, or at each end of the barrel of 
the pump, as shown. The supply valve on the top opens towards 
the ee | and that at the bettom in the opposite direction, so 
that they work towards each other ; the discharge valves are situa- 
ted at or near the same level as the supply valve, but work in op- 
posite directions, or from each other. 

By this practice a more perfect arrangement of the valves is 
effected than heretofore, inasmuch as the air admitted with the 
fluid into the pump is nearly, if not entirely, discharged at each 
stroke of the plunger or piston, by which means any accumula- 
tion of air in the pump is prevented, and the efficiency of the 
upper and lower portions of the ump is the same. 

When the pump valves are o' ss, as shown, also the top 
supply valve and the lower supply valve being inverted in the 
case of vertical pumps, it is proposed to fis them with springs of 
any kind or material suitable to the purpose, above or below the 
valves, to retain them in a position of equilibrium, so as to enable 
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SECTIONAL SINCLE ACTION 
them to close at the proper time, as shown in‘the transverse sec- 
tions. If necessary, india-rubber, canvas, or other flexible valves 
may be used with the requisite seatings, and guards or valves of 
any shape, form, or material as a combination, are also applieable. 

One of the main advantages claimed is that the double-acting 

ump can be converted into single acting by the removal of the 
or valve casing and securing a “‘ blank” flange in its place. 

The illustrations are so clear, that no engineer, aided by the 
foregoing extract of Mr. Burgh’s specification, can be at a loss 
to understand the construction and action of the pump. We 
may add, that we have seen one at work, and that it aepenre 
to us that the invention supplies a thoroughly sound, reliable, 
and efficient means of feeding boilers. The pump has no claim to 
be considered cheap, but it is. a very different machine from the 
host of so-called cheap donkey pumps with which the market is 
now overwhelmed. é 


HOMERSHAM’S PATENT JOINTS FOR GAS 
AND WATER PIPES. 


IF one will turn over pages of THE ENGINEER for a few years 
past in search of improvements in gas and water pipes the reader 
will be perfectly amazed at the number of men who have taken 
out patents in this particular branch of the profession, and 
naturally will ask the question, Are the pipes not perfect yet? 
Mr. William Collett Homersham, C.E., says they are not perfect, 
but he has patented an improvement, by which means he asserts 
= a enaqasnn iy © ye name, secered at. ey end Mr. 

comers! argues m. per cent. of gas escapes 
from the mains as at present laid, and that water is also lost to a 
great extent by the water companies from a similar cause, a 





statement with which very few of our readers will, we think, 


Fig. 1 of the illustrations shows the spigot as gradually 
stre , and the form of the improved hn ol chamber for 
a 3in. i coe of withstanding a working head of 300ft. of 
water. is conical form of packing chamber causes the packing 
to be com; should the pipes contract or the pipe slightly 
draw by the sinking of the joints. Instead of packing with tow 
or yarn, Mr. Homersham proposes to use small lead pipe wound 
round and caulked in as fete a at C, and B is melted lead run in 
so as to hermetically seal the joint. This method of packing, the 
inventor a ill be “ays to give sufficient = for con- 
traction and expansion, but he proposes to use for gas purposes 
what he calls the “patent compound turned and bored joint, 
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as shown in Fig. 2, from which will be seen the com- 
binations of the turned and bored joint, with the strength- 
| eued spigot” and Mr. Homersham’s form of packing cham- 
| ber. The spigot is turned, rounded longitudinally, forming 
| a portion of a globe or sphere. Doubtless, this form of joint 
| has one great recommendation—that is to say, by means of this 
| joint the pipes can be laid otherwise than in a straight line, and 
the joint will be perfect still, and also it allows for a slight sink- 
ing and raising of the joints. 

Fig. 3 shows a joint chamber of ordinary construction, packed 
with the soft lead pipe ; A represents a ring of solid lead almost 
of the width of the packing chamber, and of about jin. in depth, 
formed of a suitable length, bent round and caulked in to form a 
basis on which to caulk the lead pipes or lead roller in a trough 
form; C, B, represents lead as ordinarily run in and caulked. 

We are informed by the patentee that, according to his calcula- 
tion, the cost of pipes laid with this a compound joint will 
be very little in excess of the cost of the ordinary joint, first from 
the saving of lead, and, secondly, in the saving of labour. 


ABSTRACT OF A PAPER “ON THE THERMO- 
DYNAMIC ACCELERATION AND RETARDA- 
TION OF STREAMS.” 

By W. J. Macquorn eae, SF. LL.D., F.R.SS. Lond. and 





The object of this paper is to state in a more general and com- 
prehensive form than has hitherto been done to my knowledge, a 
thermodynamic and hydrodynamic principle of which many par- 
ticular cases are well known and understood. That principle 
may be stated as follows :— 

In a steady stream of any fluid, the abstraction of heat at and 
| near places of minimum pressure, and the addition of heat at and 
near places of maximum pressure, tend to produce acceleration ; the 
addition of heat at and near places of minimum pressure, and the 
abstraction of heat at and near places of maximum pressure, tend to 
produce retardation; in a@ circulating stream the quantity of 
energy of flow gained or lost in each complete circuit is equal to the 
quantity of energy lost or gained in the form of heat ; and, in the 
absence of friction, the ratios borne by that quantity to the heat 
added and to the heat abstracted (of which it is the difference) are 
regulated by the absolute temperatures at which heat is added and 
abstracted, agreeably to the second law of thermodynamics. 

Amongst particular cases of the thermodynamic acceleration 
and retardation of streams the following may be specified :— 

Acceleration by the addition of heat at and near a place of 
maximum pressure, the draught of a furnace, and the production 
of disturbances in the atmosphere in regions where the ground is 
hotter than the air. 

Retardation by the abstraction of heat at and near a place of 
maximum pressure, the dying away of atmospheric disturbances 
in regions where the ground is colder than the air. 

Acceleration by the abstraction of heat at and near a place of 
minimum pressure; the injector for feeding boilers, in which a 
jet of steam, being liquefied by the abstraction of heat, is enabled 
not only to force its way back into the boiler, but to sweep a cur- 
rent of additional water along with it ; also, to a certain extent, 
the ejector condenser. 

The conduction of heat from the parts of a stream where the 
pressure and temperature are highest, to the parts of the same 
stream where the pressure and temperature are lowest, produces, 
according to the foregoing ) nese es, a gradual and permanent 
retardation of the stream, independently of the agency of friction, 
and this is accompanied by the production of heat to an amount 
equivalent to the lost energy of flow. 








HARBOUR EXTENSION AT IRVINE.—Since the completion of the 
comprehensive improvements at this port about two years agothe 
trade has been quadrupled, and is still increasing so much that the 
harbour trustees have instructed their engineers, Messrs. Storry 
and Smith, of Glasgow, to prepare the necessary plans for an im- 
portant extension of the harbour works, with the view of giving 
the greatest accommodation and facility for carrying on the 
traffic. The trustees, during last session of Parliament, obtained 
a a order authorising them to carry out the work now 
propose 

vega we wre DEcISION.— Sees ee has 
written a lengthy decision respecting the application for an exten- 
sion of the Mushet patent for an talmoventens upon the Bessemer 
— for making cast steel. He holds that under the law of 

uly, 1870, which provides for the expiration of a foreign patent 
in the United States, at the same time it expires in the foreign 
country, this patent must expire, the patentee having received all 
the benefits conferred by his American patent. The refusal to 
grant additional bounty in the form of an extension of the patent 
cannot be construed as an ex poste facto operation of the act. An 
attempt to obtain a re-opening of the case was rejected by the 
commissioner.— American Engineer.: 

THE LATE PROFESSOR MILLER.—It is with profound feelings of 

t that we announce the death of Professor William Allen 
Miller, vice-president of the Royal Society, at the early age of fifty- 
three years. He was much missed by his many friends at the 
recent meeting of the British Association, and much sorrow was 
felt and expressed when it became known that the kind and genial 
man had succumbed at last to pressure of hard work. He had 
been busily e in the completion of his new work on 
chemistry, and in addition to this and his other duties he had 
taken upon himself the work of his assayer, who had left for a 
short holiday. This was the laststraw. His brain gave way, and 
on tbe 30th ult. he died. 








* Printed in full in the “Philosophical Magazine” for October, 1870. 
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MID-RAIL LOCOMOTIVE, CANTA GALLO RAILWAY. 


DESIGNED BY MR. J. B. FELL, C.E. 
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In our last impression we published a paper read before the | to certain novel locomotives intended to work the Canto Gallo | trate one of these engines, a description of which will be found at 
British Association, by Mr. Fell, in the course of which he referred | mountain railway, in Brazil. In the annexed engraving we illus- | page 227. 








A NEW METHOD OF AND APPARATUS FOR, views as to the reliability of this sign, but rather quote the words 
u 


TESTING THE QUALITY OF THE MALLEABLE 
METALS AND ALLOYS.* 
By Prof. Gustav BiscHor. 

Ir will be understood that, if different qualities of the same 
metal or alloy have been rolled in exactly the same manner, the 
better the quality the ofteneritcan be bent without breaking. If, 
for instance, samples of pure and commercial zinc have been rolled 
in the same manner, and are afterwards bent under the same con- 
ditions, the quality of the respective samples can be estimated 
from the number of to-and-fro ts each withstands with- 
out breaking. Thus the to-and-fro movements which pure zinc, 
the best, and the most inferior quality of commercial zinc hitherto 
tested withstood without breaking, were respectively in the ratio 
of 100, 54, and 19. From this one can Jude that th 
sample of zinc which endured, say, thirty to-and-fro movements, 
is better in quality than the one which endured nineteen, and 
inferior to that which held out for fifty-four. The same holds good 
for copper, iron, brass, tin, lead, &c. Thus all data are given 
for —— uality of different samples of metals or alloys, 
the method g the more reliable as properties which are most 
valuable for practical purposes form the criterion of the test. The 
difference bet this method and the chemical analysis is that 
the former indicates either the absence of impurities, if the test- 
marks of metals or alloys rise to the standard of the pure metal or 
alloy, or the deteriorating effect of impurities without giving their 
names; whilst chemical analysis can only show the absence or 
presence of certain impurities, without being able to state their 
exact deteriorating effects. Uf course in many instances it is of 
importance to know which substance deteriorates the quality ; 
but more Fg wend the question is merely what is the quality. 
Moreover, in the case of commercial copper, a very important item 
is whether it contains just the right amount of one impurity—if 
it may so be called—namely, of oxygen. If commerical — 
which has a high test-mark, be exposed to a current of pure hy- 
drogen a short time ata dull red heat, and thus ca’ to lose 
more or less oxygen, its test-mark falls, as I observed in one in- 
stance, at the ratio of from 100 to 25. The latter could 
only be used for casting, unless it was re-toughened. er, I 
am indebted to the kindness of Mr. Gibb, the manager of the Bede 
Metal Company, Newcastle, for an ee oe wg ed testing the dif- 














the question whether a particular copper 
"oer * proportion of ditide which senental eet 

e accuracy and saving of time labour through the new 
test will be estimated from the fact—see Table I.—that, for 
instance, the deteriorating effect of ss little as 0°00001 per cent. 
of tin, or 0°0004 per cent. om, ae be de- 
would probably vane th oe f 

e notice of a 

night in maiang. But it is not - 
quired for a complete chemical analys' 
more general use 


portant ground is in most cases one cannot wait 
conell ciier thee tn’ cole as aectis comenins Giraneiiog of 
Be other er e 
metals. One of and the ipal in regard to copper at 

the ken tyne ont weucen 





of one of our most eminent metallurgists, Dr. Percy. He says, 
in the first part of his ‘‘ Metallurgy,” page 366: ‘‘ Some persons 
profess to be able to decide with certainty concerning the quality 
of copper from the appearance of its fracture ; but a decision on 
such grounds may undoubtedly prove erroneous. I have often 
been unable on the most careful examination to detect the slightest 
difference in the appearance of the fractures of ingots of copper, 
which I knew differed much in regard to working qualities and 
degree of purity. Ample proof has already been advanced that 
the same copper may be made to present widely different appear- 
FIC! Fic 2 
Fic 5 





to the manner in which it is cast. 
fracture ne . any 0 of th co pk oe 

in avery perceptible degree. One of the a 
Swansea, a man of great ex; and an acute observer, in writing 
pepe, Senet su how at different temperatures 
in the lading appearance of 
man would call very hot, for what 
very hot he says is as cold as ice—the 


ances on fracture, accordi 


fracture is altered. If laded very 





structure of the copper seems quite altered ; and it presents on 
fracture an assem! bn or smaller, and more or 
less perfect, which not in the test degree make their 











appearances when laded at a lower temperature, and which do not 
at all affect its malleability.”’ Nevertheless, we are informed by 
the same author, page 368, that it was formerly, and as far as he 
is aware is still, the practice even of those persons who are en- 
trusted with the examination of the copper supplied to the Eng- 
lish navy ‘‘to rely entirely on the appearance which it presents 
on fracture in forming a judgment respecting its quality!” In 
testing the quality of metals or alloys I distinguish between such 
asdo not, ornot materially, alter in quality through fusing, viz., zinc, 
tin, &c., and such as do alter in quality, viz., copper, brass, &c. 
In preparing metals or alloys which do not alter in quality through 
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pressly add that also zinc, contrary to the common view, can be 
rolled at the ordinary temperature. These strips seven milli- 
metres wide, which I term “‘test-strips,” are cut out of the middle 
of the samples by means of the rollers hereafter described, after 
they have been rolled to nearly the required thickness. After 
cutting the test-strips their rolling is continued until they have 
the required weight. The test-strips of the class of metals now 
under consideration are then exposed in a small metal box for five 
minutes to a temperature of 115 deg. to 120 deg. of Celsius. This 
annealing is necessary, as the metals, especially zinc, alter much 
in quality after rolling, and give higher test-marks, say, after 
one hour, than when tested directly after rolling. Through the 
annealing this is at least so far obviated that within a reasonable 
time no change is perceptible. Finally, every test-strip is cut in 
two lengths of sixty-five millimetres, each to be used in the me- 
tallometer presently described. The test rolling mill which I use 
is represented in Figs. 4 and 5 of the annexed engraving in one- 
twelfth of its natural size ; Fig. 4 being a side view, Fig. 5 a front 
view, and Fig. 6 an enlarged ground plan of the central screw. 
The samples to be rolled are introduced’ from the left side of 
Fig. 4, and when leaving the rollers pass over a little table a a, 
which very nearly touches the lower roller about ten millimetres 
below its upper surface. A case of iron or zinc } is fixed to this 
table at the side close to the rollers, its upper part coming close to 
the upper roller. The length of this box is about sixty milli- 
metres, and its height close to the rollers about twenty, at the 
other end ten millimetres, This case serves to prevent the samples 
from bending after they leave the rollers. The central screw 
actuates the two screws which press upon the upper roller, and 
regulates the gradual pressure upon the samples, It is provided 
with a dial-plate divided into eight divisions, each division having 
four subdivisions. The figures on the dial-plate are so arranged 
that 0 (or eight as they coincide) corresponds with a mark at the 
back of the uppermost plate of the rolling mill (Fig. 5) when the 
rollers are firmly screwed together. If, then, the central screw be 
turned once round from the right to the left the distance between the 
rollers is one millimetre. Therefore, as all samples which have to 
be rolled have a thickness of three millimetres, three such turns 
must be made before the sample first passes through the rollers. 
With the exception of steel and iron, mentioned presently, all 
metals and alloys are rolled in the same manner, viz., they pass 
twice through the rollers, each time changing the end which goes 
in first. Then the central screw is turned one division from the 
left to the right, the sample again passed twice through the 
rollers, and so on. In the case of iron and steel the central screw 
is after the second turn, during the last turn only screwed on one- 
fourth of adivision each time thesamples have passed twice through 
the rollers. It is not advisable to let metal strips during rolling 
become too long, but to cut them at stated intervals in such 
lengths as are sutlicient for successively three, two, or one test- 
strip. It need hardly be mentioned that the best parts of samples 
must be selected for test-strips, and all parts which show flaws or 
the like are to be rejected. The cutting of the test-strips to a 
width of seven millimetres out of the middle of the samples, 
which usually are thirteen millimetres wide, is effected by means 
of three small rollers, Fig. 3 of the annexed engraving. The lower 
roller has a w‘dth of seven millimetres, therefore a strip of metal 
being passed through the rollers will also be cut to this width. In 
the case of copper, brass, or other metal or alloys which alter in 
quality through fusion, one must again distingaish whether plates 
or ingots are to be tested. If the former, several strips, each of a 
width of thirteen millimetres, weighing about four grammes, are 
cut out in the direction in which the plate has passed through the 
rollers. These strips are rolled as hereafter described. If ingots 
are to be tested, a sample thirteen milimetres wide, about five 
millimetres thick, and eighty millimetres.long, is sawn out with a 
metal saw, or cut out by means of a chisel. The sample is then 
filed smooth until it has a thickness of three millimetres. Figs. 1 
and 2 of the annexed engraving, the use of which is intelligible 
without further description, serve to facilitate the shaping of such 
samples. The rolling of the samples thus prepared is effected in 
the same manner as described for zinc, &c., under repeated anneul- 
ing, until the test-strips 130 millimetres long, seven millimetres 
wide, weigh 1700 milligrammes in the case of copper, and 1600 
milligrammes in the case of brass. The weight of the test-strips 
of iron and steel should be only 1200 milligrammes, on account of 
the strain upon the apparatus hereafter described. The annealing 
must also be effected under the same conditions if different samples 
of the same metal or alloys are to be compared. I prefer to use 
for annealing an iron tube of an internal diameter of about twenty- 
five millimetres, which for copper or brass is coated internally 
with a thin copper plate, or a tube of fire-clay may be used. The 
tube is heated externally in a small oven about 500 millimetres 
long, 400 millimetres wide, and 350 millimetres high, built of fire- 
bricks, which may be loosely put together. The oven has a grate 
at the bottom and is heated with coke. The heat in the tube is in 
the case of copper, iron, and steel, rather a bright red ; in the case of 
brass adull red. All samples should only remain in the tube 
until they have acquired the heat of the tube, and then at once 
be taken out. Samples of copper and brass are immersed into 
water when they come out of the tube. The annealing is repeated 
each time division 4 and 8 on the central screw correspond 
with the mark on the rolling mill ; and finally the test-strips, when 
being finished, are again annealed after encasing them in a sheet 
of the same respective metal. I make such cases by winding some 
sheet metel round a piece of iron of a required size. After taking 
out the latter the case is pressed together at one end, so as not to 
admit the air, provided with a metal stopper at the other, and 
then ready for the test-strips to be annealed. Figs. 7 and 8 of the 
annexed engraving represent a front view of the apparatus for 
testing metals which I term ‘‘ metallometer.” The latter cuntains 
two essential parts, viz., a vice a for fixing the test-strips m, and 
a guide 6 through which the strips pass. The guide is capable of 
turning upon twoaxles c, c, which rest in bearings fixed to the vice 
a. Weights d, d, Fig. 7, keep the guide in a vertical position if the 
vice is movedon axle f, f, which restson bearings e, e, Fiz. 7. Thus 
the guide forms an angle with the vice at each to-and-fro move- 
ment, anda test-strip which is passed through the guide and fixed 
by the vice will also, after the apparatus is set in motion, be bent 
alternatively to the right and left, by preference to an angle of 
674 deg. until it breaks, whereupon the part severed is caused to 
fall off by means of a weight yg, y, Fig. 7. The metallometer is 
actuated by a motive power, preferably clockwork, not repre- 
sented in the drawing, a connecting rod being attached ath. The 
clockwork or mechanism which actuates the apparatus has two 
dial-plates with pointers, which mark the number of to-and-fro 
movements the sample withstood when breaking off. This number 
I term ‘‘test-mark.” Fig. 7 represents a metallometer which is 
provided with only one vice, but to accelerate the testing I prefer 
an five vices each for two test-strips. When testing iron or 
steel only one test-stripshould be tested at a time in every vice, on 
account of the strain upon the apparatus. In reference to the use of 
the metallometer, it should be mentioned that the screws with tri- 
angular heads are not to be turned ) pot mlga or forwards, as 
otherwise the apparatus will get out of order. The only screws 
which after long use may require a little tightening are those by 
means of which the guide is attached to the vice c, c, Fig. 8. They 
must turn freely, but not allow the guide to shake. The several 
bearings should now and then be oiled, by preference with a solu- 
tion of equal parts of paraffin and pure petroleum, both being 
gently heated until the paraffin is dissolved. As no metal or alloy is 
quite | g it is ry to make a series of tests in order 
to arrive at an average result ; but the same test-strip of a length 
of sixty-five millimetres is long enough to be used in the metallo- 
meter for five tests. The average result calculated from fifty 
tests is sufficiently accurate for ordinary purposes. For zine, tin, 
or lead, it takes about fifty minutes—for the best qualities of tin 
rather more ; to complete such a test for iron, brass, or steel, 
eighty minutes, except the cutting and filing of samples. Various 
as the rules laid down may at firstsightappear, the test is sosimple 








that any one can learn it by a few days’ practice. The following 
tables of tests which have been made with the metallometer 
may serve as examples of its working. However, I wish to add 
that such extremely delicate tests should be repeated several times 
before taking the result as quite correct. 


1. Zinc.—Test-mark of chemically pure zinc = 100. 
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N.B.—The test-mark of about twenty-five different kinds of commer- 
cial zinc varied between 54 and 19. 


II. Trx.—Zest-mark of Banca tin = 100. 


society issued regulations by which nine circular inches of area 
were required in each double-cylinder engine, and 10in. in each 
single-cylinder engine, to Ly sg a horse-power ; and, further, 
each engine having its own boiler was to be tried twice, once at a 
duty equal to its nominal power, and at 50 lb. pressure per square 
inch, and once at one and a-half times that duty, and at 80 lb. 
pressure per square inch. 

A reference to the regulations + of steam engines issued 
for this Oxford meeting will Ma the Royal Agricultural 
Society of England this year de from its practice at the Bury 
show, by not offeringj any prize gr important class of engines 
used in agriculture—the portable*—and by dividing the fixed steam 
engines into two classes, one of being reserved for those of 
4-horse power, the other for those above four and not above 


tor was also left at perfect 
vular inches he pleased to represent 

: cylinder of the 4-horse power 
engines were not above al (13:14 circular inches per 
horse-power), nor the cylinders of the 10-horse power above 
lljin. diameter (13°22 circular imehes per horse-power). No 
restriction whatever was placed on the] exhibitor as to the nature 
or (except the above limitation) as to the proportions of his engines, 
nor in respect of the boiler was the rule of the Bury show as to 
the size of tubes and amount of water space repeated. 

Like most other things, the leaving this latitude as to dimensions 
to the engine builders, as compared with the fixed rules for the 
proportions of the engines for a nominal horse-power laid down for 
the Bury meeting, has both its advantage and its disadvantage. 
The advantage is, that full play is given to the talent and ingenuity 
of the exhibitor to so proportion his engine as to develope on the 
society’s brake, in the most economic manner as regards fuel, and 
with the least costly engine, the stipulated or nominal power. The 
disadvantage is, that it leaves to the intending purchaser the task 
of ascertaining whether, when he purchases the engine nominally 
of 10-horse power of A., he is getting as large and powerful a 
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100 parts of Banca tin alloyed with 
the subjoined proportions of : 





Lead. | Antimony. 
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N.B.—The test-mark of four samples of Banca tin obtained from 
different localities was respectively 100, 101, 88, and 78; that of several 
samples of Lama tin between 37 and 16 

III. Leap.—TZest-mark M M M Mechernich extra = 100. 





100 parts of M M M alloyed with 


the subjoined proportions of : | Fin. | Antimony. 








! — —_ 
N.B.—The test-mark of four kinds of lead varied between 100 and 89. 


Such direct experiments can of course only be made with those 
metals which can be fused and alloyed with other metals without 
altering in quality. But if the test proves correct in this case the 
conclusion that it is also correct in the case of metals and alloys 
which alter in quality through fusion is indisputable. The test- 
mark does not always rise proportionate to the decrease of im- 
purities—vide, zinc, and copper (Table I.), also lead and antimony 
(Table III.). A similar fact, as is well known, has been observed in 
reference to the physical properties when alloying copper and zine. 
In regard to this it may be of interest to extract the following 
figures found by Mallet :— 
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It will be seen from this table how easily chemical analysis may 
mislead if exclusively relied upon in reference to the physical pro- 
perties of metals and alloys. In reference to the question which 
properties come into play when testing metals or alloys by means 
of the metallometer, I have tried the following experiment :—I 
took a good quality of bar iron and a sample of a superior 
hard steel, and rolled them alike. The former was easily rolled 
and remained extremely soft ; the latter seemed very tough, and 
to the touch, compared with the bar iron, brittle. Both being 
tested their test-mark was found at the ratio of 100 for steel and 
only about thirty for the bar iron. From this, as also from the 
before mentioned experiment of heating copper in hydrogen, I 
think it must be concluded that the test-mark of a metal or alloy 
may be considered the result of its tenacity and toughness, as 
also of its malleability and softness. It is thus to be hoped that 
metallurgy in its various branches will derive advantage from this 
test. The smelter is enabled to control the working of his opera- 
tions, and undoubtedly in many instances to improve their re- 
sults. The real commercial value of a metal can easily be ascer- 
tained by the smelter, dealer, and consumer, each assuring him- 
self that he gets what is his due. 








THE OXFORD ENGINE TRIALS.—REPORT OF 
THE JUDGES. 


Tue report of the judges of implements during the last 
Royal Agricultural Show at Oxford has at last been made 
public in the pages of the society’s journal. It is an ex- 
ceedingly elaborate document, which we shall not stop to 
criticise now. We reproduce that portion referring to 
the engine trials. It will be seen that the figures given by 
the judges, showing consumption of coal per horse power, 
&c., are almost identical with those published in our 
columns last July, the discrepancies being of the most 

trifling character. 

Section I.—SreaAM ENGINES. 

These were divided into two classes :— 

Class I.—Fixed steam engines of 4-horse power with boiler 
combined. 

Class II.—Fixed steam engines of above 4-horse power and 
ae ens 10-horse power, to be worked by an independent 

oer. 

The primary consideration in the purchase cf a steam engine in 
former days was, too commonly, “‘ What will be its first cost?” But 
now the users of engines have grown wiser, and they endeavour to 
find out, not so much what will be its first cost, as what will be the 
daily expense in fuel, and what the annual expenditure in repairs, 
for keeping the engine at work. This society has, therefore, as 
the great object in its trial of engines, to ascertain first—Is'the 
engine, if with a boiler, safe? Is it well proportioned, and is it 
well made, so as to be likely to last with few repairs? And, if it 
have all these good qualities, what are its capabilities of giving out 
power compared with the fuel consumed in Ae rey Nem power? 
And, last of all—instead of first of all—What is the price the 
purchaser must pay for this engine? 

The last trial of steam engines took place three years since at 
the Bury show (1867). On that occasion, as on former occasions, 
the engines tried were divided into the two great classes of portable 
and fixed ; the fixed being then, as now in the case of Class 2, 
worked from an inde ent boiler. At that show, also, the 





for his money as when he purchases the nominal 10- 
horse power engine of B. It may be said by those readers of this 
report who are neither engine makers nor engine purchasers, that, 
as the engine of each exhibitor is at its trial made to exert the 
nominal power, the purchaser may be certain, whatever the 
dimensions of any engine may be, that engine has been shown to 
be capable of working up to its nominal power, and thus the 
purchaser is relieved of all further consideration of the dimensions 
of the engine, because he has got that which he bargained for, viz., 
—an engine capable of working up to its stated power. 

Unfortunately, however, this simple and logical rule has long 
been broken through, and no purchaser would now-a-days be con- 
tent unless his engine were competent to develope a power largely 
in excess of the nominal for which it was sold ; he would certainly 
look for double the power ; he would not be at all surprised to find 
treble ; and he would be only too glad were he to find quadruple 
the power. Indeed, if the purchaser resided in the neighbourhood 
of a seaport, and got his notions from those acquainted with the 
horse-power developed by marine steam engines, nothing short of 
six times the nominal power would satisfy him. 

It isa great pity that purchasers as well as manufacturers do not 
describe engines exactly according to their actual horse-power, 
viz., 33,000 /b. lifted one foot high per minute ; as this is the only 
real standard, we have thought it absolutely necessary to give, in 
the tables which accompany this report, the dimensions of the 
cylinders of all the engines which competed, the lengths of their 
strokes, and the number of revolutions at which the exhibitors 
elected they should run while under trial ; so that those of our 
readers who are acquainted with engineering matters might have 
the necessary data to form an approximate opinion as to what the 
purchaser who bought the particular article against which the 
dimensions are written would get for his money. 

These dimensions are sufficient in respect to Class 2 (the fixed 
engines without boilers), but for Class 1, where the exhibitor sup- 
plies the boiler with the engine, then the purchaser should also 
know what amount of heating surface each boiler contains, as the 
extent of heating surface in the boiler is (within reasonable limits) 
the true index of the power of doing work. 

Not unfrequently, and, in fact, on several occasions during the 
Oxford show, some very distinguished members of agricultural 
societies other than the Royal expressed thei: doubts as to whether 
there is any practical utility in the trials to which engines (and 
other machinery) are subjected by this society ; and these doubters 
point to the circumstance that other societies, notably the Bath 
and West of England, do not put machinery to any test, but are 
content with the opinion that can be formed upon inspection. 

We, however, can by no means go with the doubts of these 
persons: doubts which we cannot help thinking are somewhat 
suggested by the idea in the minds of the doubters that if, from 
the appearance and the evidence afforded by touch, “stock” 
judges are enabled to assess the merits of a shorthorn, a pig, or a 
sheep, engineering judges, if equally competent, ought to be able 
to arrive by the eye alone at a true estimate of the economic value 
of a steam engine. 

Assuming au engineering judge to be a man of the very highest 
ability in his profession, and to have so large an amount of time 
afforded him for his inspection that he might be able to have the 
whole of the engines and boilers of each exhibitor opened and 
taken apart, so as to obtain accurate drawings, and to base calcula- 
tions on those drawings, then, indeed, the engineering judge should 
be competent to form an opinion as to whether the machine was 
one constructed according to the best known rules of engineer- 
ing science, but time does not admit of such a process as this being 
pursued, and happy indeed it is for the judges, or rather for the 
stewards, that the judges are not driven to arrive at their awards 
by the mode suggested ; for were they, the stewards would be the 
recipients of endless protests from the exhibitors, protests embody- 
ing also all the most recondite principles of engineering at present 
received, and, looking at some of the curious things which are 
constantly brought to trial, of new and startling principles of 
engineering not yet to be found in any of the text-books. 

The Royal Society, however, still pursues, and, if we may be 
allowed to say so, wisely pursues, the ready but by no means rough 
test of ascertaining the merits of an engine by trying what is the 
actual work it can perform for a given weight of fuel. As an 
illustration of the information conveyed by such trials to intending 
purchasers, we refer our readers to the table of results appended 
to the report on Class 1, which shows that, with equal weight of 
fuel, Messrs. Clayton and Shuttleworth’s engine ran 3 hours 45 
minutes 24 seconds, while Mr. le’s ran only 30 minutes 
30 seconds, so that the purchaser of Messrs. Clayton and Shuttle- 
worth’s engine would get 74 times as much work from the con- 
sumption of a given weight of coals as the purchaser of Mr. Eagle’s 
would get. In the case of Mr. Eagle’s engine, it is true, there was 
a general air of bad design and of equally bad workmanship about 
the machine, which was enough to make the purchaser wary, how- 
ever unscientific he might be ; but in the case of Mr. Nicholson’s 
engine, which only ran 55 minutes 24 seconds, and which therefore 
was not quite of one-fourth the economic value to a purchaser 
that the engine of Messrs, Clayton and Shuttleworth would by 
there was nothing to shock the eye ; on the contrary, the parts 
the engine appeared to be harmoniously PropertesoFe and the 
workmanship and materials to be very good. intending pur- 
chaser night perhaps be struck with the fact that the boiler was 
without clothing, andthat the ash-pit was without a damper, but 
with these exceptions, such a pur: , in the absence of trials, 
might just as readily have bought Mr. Nicholson’s engine as that 
of Messrs. Clayton and Shuttle and thus might have found 
himself possessed of a machine which would require four times the 
coals required by that of Messrs, Clayton and Shuttleworth’s to 


keep it going. 
pare (To be continued.) 
* These will come into competition in 1872, 
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SOUTH WALES INSTITUTE OF ENGINEERS. 

A GENERAL meeting of this Institute was held at Cardiff, on 
‘Wednesday, the 26th ult. The newly-elected president, Mr. W. 
T. Lewis, Mardy, Aberdare, occupied the chair ; and there were 
also present—Messrs. H. N. Maynard, W. Vivian, J. T. Edmonds, 
E. Daniel, W. L. Austin, J. R. Waddle, M. Truran, H. Jones, 
D. Davies, J. Simpson, L. T. Lewis, H. W. Martin, J. Llewellin, 
jun., J. Snape, B. H. Hill, T. Cadman, A. J. Howell, Leyson 
Morgan, G. J. Hewitt, T. Ellis, J. Murphy, D. Evans, T. G. 
Davies, Mark Lee, W. H. M. Phillips, W. Morgans, T. Coomber, 
H. Begg, T. Joseph, T. Curnew, J. Daniels, J. Kay, D. 
Morgan, J. P. Rae, D. Rees, R. Lonie, T. B. Wiper, W. 
Thomas, jun., G. J. Snelus, A. Malo, M. Reynolds, J. Bates, J. 
McMu D. Thomas, J. Patrick, E. Richards, R. Bedlington, 
A. Bassett, W. Adams, G. Wilkinson, J. G. Green, G. Brown, 
H. Huxham, E. Brigden, Xc. 

The minutes having been read, the appointment of officers was 
then proceeded with. Mr. Cope Pearce and Mr. F. Brown were 
re-elected vice-presidents; Messrs. Wilkinson, E. Richards, and 
G. Brown, re-elected members of council ; Messrs. T. Joseph, H. 
Trump, and James Murphy, elected members of council ; Messrs. 
Wilkins and Co., re-elected bankers; and Messrs. Cox and Brigden, 
edit : ial and correspond! secretaries. Regret was expressed at 
the absence of Mr. Cox ugh severe illness. Messrs. T. D. 
Steel and Pearce were pointed examiners of ts ; 
and Mr. M. was appointed auditor. 

Mr. G. Holmes, colliery manager, Blakeney, and Mr. Joseph 
Green, mineral agent, Pontypool Works, were admitted members 
of the Institute. 

The president then delivered an inaugural address, from which 
we learn that the present number of members is nearly 200, and 
that the society have a fund of about £1000 to their credit, when 
the subscriptions now due are received. Of this amount 
£649 13s. 2d. has been invested in the names of the trustees ; and 
the remainder will also be placed at interest, as soon as this year’s 
subscriptionsare paid. Thecouncil have, on more than one occasion, 
had under consideration the best mode of using the money in 
hand, having regard to the objects for which the Institute was 
originally established. A great many of the members have been 
in favour of expending the money upon an erection wherein we 
could hold our meetings, and at the same time have the necessary 
accommodation for depositing and arranging geological specimens, 
minerals, models of machinery, and various objects of interest ; 
and also have a library in connection with it—but up to this time 
the majority have considered such a step somewhat premature. 
Referring to the papers which had been read and discussed from 
time to time, the president stated that finding that his prede- 
cessor (Mr. Bedlington) reviewed them so fully only a short time 
ago, that he had little or nothing to say; but he wished to call 
attention to certain points, the first being the economic value of 
fuel. A very able paper upon this subject was contributed to 
the Institute in August, 1860, but in consequence of the writer's 
inability to attend the meetings the matter was not discussed so 
fully as it deserved. Without going into the theoretic value of 
coal, and the enormous waste set forth in that paper, it appears 
that a very great saving is to be effected by a little more atten- 
tion to the construction of boilers, the amount of boiler power, 
provision for heating the water, preventing the radiation and 
loss of heat, and the general arrangements in the every day prac- 
tice of our mechanical engineers. The quantity of fuel that has 
been wasted in the South Wales district is perfectly astounding ; 
and, said the speaker, “‘I am -sure, 
figures, they would not be credited. It no doubt arose 
to a very = extent from the abundance and cheapness of 
the coal, for while large coal was being consumed here re- 
gardless of quantity, and without any effort made to preserve 
and utilise the heat obtained, other manufacturing districts, not 








made in the district has been increasing. Very great improve- 
ments have been and are being made at some of our ironworks 
in incre: makes of iron, in reducing the quantity of large 
coal, and in consuming small coal in the manufacture of iron, 
but many are still going on upon the old system. As an instance 
of what has been done at an ironworks in this district, I may men- 
tion that they now make six times the quantity of iron per furnace 
that they did twenty years ago; and by a proper admixture of 
coal and coke, utilisation of gases, hot blast, Ke. the quantity of 
fuel a ton of pig iron is less than one-half what it was then. In 
puddling furnaces again, by the introduction of the blast with 
small coal, the fuel has been reduced 12 per cent. in quantity, while 
only a third or fourth of large coalisused. While the manufacture 
ofiron has made great stridesin thisdistrictin the last twenty years, 
there is still more to be done, in the substitution of machinery for 
manual labour, and the utilisation of all the resources at our com- 
mand, to enable this district to keep pace with other places having 
the advantage over us in respect to the important item of iron ore. 
As will be seen by the able paper contributed by Mr, E. Williams, 
our friends in the north are far outstripping us in improvements in 
their furnaces and the economising of fuel, and it is our 
duty to benefit by the experiments they have made, and avail 
ourselves of the improvements, so far as they apply to the ores at 
our command. As for fuel, we need not fear our best coal yielding 
coke equal to Durham. There is therefore no reason why we may 
not realise equally good results. The cost at which our argilla- 
ceous ironstone is obtained, the low percentage of iron coritained, 
and the difficulty of smelting it, are serious obstacles in attempt- 
ing to use it in any large proportion ; but looking at the immense 
quantities in which this district abounds, a great portion of which 
can be wrought by open patches and levels, and some of it with 
coals, we surely ought to take the matter into consideration, with 
the view of ascertaining what means, if any, in improvements in 
furnaces, &c., can be devised for continuing if not extending its 
consumption in a profitable manner—instead of, as at present, 
gradually reducing it ; and I would invite the serious attention of 
the Institute to this matter. Besides the argillaceous ironstone, 
we have in the basin several deposits of hematite iron ore, lying 
above and in the limestone and in the shales of the old red sand- 
stone which have hardly been fully developed, and does not seem 
to have been brought before the notice of this Institute. It is 
not impossible that a paper giving a full description of the iron 
ore mines already at work might lead to further trials being 
made in ore-bearing ground, and discoveries made whereby our 
works may be very much less dependent on the importation of 
foreign ores.” 

In the absence of the writer, the discussion on Mr. EB. W. 
Richards’ paper, on ‘‘Bé:ard’s Coal Washing Machine,” was 
adjourned, 

The discussion of the papers by Mr. Allison and Mr. EB. Wil- 
liams, on the ‘‘ Cleveland Ironstone, and the Blast Furnaces at the 
Cleveland Iron Works,” was likewise adjourned; a hope being 
expressed that the writers would be present at the next meeting, 
and that Mr. Whitwell would then be able to attend the discus- 
sion of his paper. 

The next business was the discussion of a paper, previously 
read, from the pen of Mr. T. Coomber, on “* Mining Schools,’ 
which was followed by a good discussion. 

On the motion of the president, seconded by Mr. Basset, a 
vote of thanks was accorded to Mr. Coomber for the paper which 


| he had presented to the Institute. 


A paper on the Neath mineral district, prepared by the presi- 
dent and Mr. Reynolds, was read, and the discussion adjourned, 


| after a vote of thanks had been awarded to the writers. 


if I were to give | 


A voluminous paper, by Mr. Morgans, jun., on ‘* Meteorological 


| Influences on Mine Ventilation, and regarding Mining Ventilation,” 


blessed with fuel under their feet, were (in consequence of its com- | 


paratively high price) obliged to devise means for obtaining two 
and three times the work out of every ton of coal that we did here 
—and also to consume their small coal and utilise gases for heat- 
ing. Keen competition and the low price of iron, however, 
forced Welsh ironmasters to the use of their waste gases, hot 
blast, and small coal in the manufacture of iron, and thus effect a 
very great saving in fuel, but there is still very much to be done 
in reducing the quantity of fuel wasted in the getiing up of steam, 
and in preserving the power when once obtained. Great economy 
might be conlteet even with the present system by increased boiler 
power ; improved draught, soas to consume smail coal and refuse, 
the heating of the feed water by the exhaust steam, and the waste 
heat on its way to the stack ; the effectual covering of all the 
boilers, steam pipes, cylinders, &c. ; but we should not rest satis- 
fied until we have a much more perfect form of boiler, whereby 
only about 1}1b. to 21b. of coal per horse-power per hour would 
be consumed. Even the arrang ts in this district 
may, by a comparatively small cost, be improved so as to 
reduce the consumption of coal one-half. There are several 
places within my own knowledge where, by improvements 
such as I have sketched out, the consumption of fuel is now 
50 per cent. less than formerly, and small coal is used instead of 
large. The matter is one of national importance, inasmuch as we 
are wasting 50 per cent. of the very material which has really been 
the means of making this country the seat of manufacture for the 
greater portion of the world; and of now holding its own with 
the manufacturing centres on the Continent; but to us engaged 
in the getting, using, and disposing of the coal, it must present 
itself most forcibly, with the constantly increasing tendency to 
run up the cost of getting coal in this district. Even if a savin 
of 25 per cent. could be effected in the coal consumed for stea 
purposes in the South Wales mineral basin alone, the value of it 
per annum would represent above £105,000. The consumption 
per horse-power per hour even then would be far in excess of 
some of the improved engines and boilers now used in districts 
where fuel costs twice or thrice what it does here. In fact, there 
are some engine and boiler makers that now guarantee their 
engines and bvilers not to consume more than fh ib. per_horse- 
power per hour, while a great many of our engines in this district 
consume 8lb. to 101b. per horse-power per hour. With these 
facts before us, dithowgh the contrast may to some extent be 
modified according to circumstances, I hardly need dwell upon the 
desirability of the Institute again taking into consideration and 
thoroughly investigating this important question of the most 
economical mode of using our fuel.” 

Another subject, closely allied to the use of fuel, is that of the 
large proportion of coal lost in wookig: and left underground, 
upon which a paper was read before this Institute in the year 
1861, Although very great improvement has taken place in a 

rtion of the South Wales mineral basin in this respect since the 
introduction of the long wall system (which I may here mention 
owes its general adoption in this district to the papers and dis- 
cussions of this Institute, and for which all interested in the 
minerals, both as landlords and tenants, are much indebted), still 
a very large proportion of coal is left underground, amounting to 
an average of at least 18 percent. This is, again, a very serious 
loss, and deserves most careful attention.” 

Passing from the coal to the iron trade, the president said : ‘‘ The 
Institute owes its origin to the iron trade, and ever since the first 

ting those ted with the South Wales iron trade have 
strenuously supported it, and contributed papers from time to 
time upon the various improvements effected in blast furnaces, 
manufacture of coke, manufacture of steel, selection and treat- 
ment of coal for blast furnaces, regenerative furnaces, blooming rolls, 
&c. &e., but we have had no paper upon the all-important matter 
of the economising of fuel in the manufacture of iren, and on the 
best means to be devised for the purpose of extending the use of 
our native ironstone, the consumption of which has for some 
years past been gradually falling off, while the quantity of iron 











was taken as read, and the discussion adjou he thanks of 
the meeting were given to Mr. Morgans, Mr. Bedlington observ- 
ing that it was a valuable production, judging from the glance he 
had been able to give the paper. 

Mi. Joseph read a paper on ‘The Change in the Character of 
the Coal from bituminous to Anthracite, between Tredegar Iron- 
Works and Venallt, in Glyn Neath.” 

A vote of thanks was accorded to Mr, Joseph. 

The proceedings were brought to a close by a vote of thanks to 
the president for his occupancy of the chair, and his excellent 
address, . 

Subsequently the members dined at the Cardiff Arms Hotel. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) ° 





BELTS AND PULLEYS, 

Srrn,—By way of supplement to the remarks on the above 
subject, which appeared in THE Enatneer of the 30th September, 
page 234, I may add the following rule for finding approximately the 
efiective radii of a pair of pulleys, whose solosliy fatio n is given, 
that is, the smaller pulley is to make » turns for one of the larger 
pulley. The other quantities given are supposed to be, the line 
of centres c, and the length of belt L, calculate, as before, the 
radius suited for a pair of equal pulleys, by the formula 

L — 2c 


- (2) 


f= - 


26 
Calculate also the values of the two following coefficients— 
per ae 


r% n®—2n+1 











ie w(n+1) Yn ' 
B= i geeery «34s (3) 
Let m denote 
rr 
12 
rT. 


the ratio which a mean proportional between the two re juired 
radii bears to the radius of a pair of equal pulleys; then we have 


n= V(A+B)—B ed ik neue tac 


and, finally, 
sweat ainn are » + + 6) 
Vv n 
The proof of equation (4) is easily obtained by substituting for 


7, and 72 in the approximate formula at page 234, their values, as 
stated in the preceding formula (5); when that approximate 
formula becomes a quadratic equation in terms of m, of which 
equation (4) gives the positive root. 

Glasgow, Ist October, 1870. W. J. Macquorw RANKINE. 

Postscript.— The following is an example :— 

Data: L = 213in.; c = 7lin.; n = 4. 

Results: By equation (1), ry = 11'3in, 

By equation (2), A = 17°546, 

By equation (3), B = 10°966. 

By equation (4), m = 0°773. 

By equation (5), 7, = 17-47in.; r, = 4'37in, ; 
the radii being computed to the nearest hundredth of an inch. 

The accuracy of the calculation may be checked by computing 
the length L of the belt from ¢, 7,, and rm, by means of the 
formula already given by “ E. E. S.,” in THEENGINEER of the 2nd 
September, e154. In the present example that computation 
gives L = 213 0lin., showing an error of one-hundredth of an inch 
only. W. J. M. RB. 





B.A, ASSOCIATION UNITS, 
Srr,—The name for the unit of capacity has been under discus- 


sion during the last year by many members of the Unit Committee, 
some writers using the word “‘farad” to express that capacity, 
which others term a microfarad. At the instance of Messrs. 
Latimer Clark, Fleeming Jenkin, Sir William Thompson, Mr. C. 
Hockin, and myself, it has been decided to adhere to the original 
principle of naming these units ; and it will doubtless be of ser- 
vice to electricians to know what are the capacity values of the 
names ado, 

At the of Mr. Latimer Clark the names of the great 
electricians Were selected for naming these B.A. units, which are 
multiples of convenient magnitude for telegraph engineers of the 
** metre second” units. 

The unit of resistance is the Ohm, the unit of potential or 
intensity is the Volt, the unit of capacity is the Farad, and the 
unit of quantity the Veber. 

The prefixes mega and micro signify respectively one million and 
one-millionth. 

The following table illustrates the value of the adopted units. 
Those most in use are the Ohm for measuring the resistance of the 
conductor, and the megohm for measuring the resistance of the 
gutta-percha. 

The Microfarad, frequently called heretofore by mistake a Farad, 
is the unit of electrostatic capacity, and for the purpose of giving 
arough idea it may be remarked that modern submarine telegraph 
cables have a copper resistance, averaging between three and 
twelve Ohms per naut, and that they have an electrostatic capacity 
averaging between two-tenths and four-tenths of a microfarad per 
naut. 

The Volt is something less than a Daniell cell, the latter being 
about 8 per cent. greater than the Volt. 

Sir William Thompson defines the Farad as a condenser, whose 
capacity is such that the quantity of electricity which, driven by 
a Volt during a second of time through the resistance of an Ohm, 
charges it to a potential equal to that of a Volt. In other 
words, it is a condenser of such capacity that a current of one 
Veber during one second will charge it to one Volt potential. 


Bi | 
Value of one} One million 





One millionth 











| Unit's unit in E. M. | units and value) unit and value 
= units. in E. M. units. | in BE. M. units. 
Resistance | Ohm 107 Megohm = 10% | ~ 
; ' 
Capacity .. | Farad 10-7 _ \Microfarad= 10-¥ 
Potentia!.. | Volt | 105 - _ 
Current .. Veber 10-2 ~_ Microveber = 10-* 
r 5 ra 1 08 
Veber = Volt 1° _ 19-7 Microveber = vot 1% _ 19 
Ohm lv Megobm 108 
Yober _ 10-2 7 “ crovebe i 
Feared Veber _ 10—2_ 10 a Ta Microveber _ 10-* _ 10 
Volt 105 Volt 10— 


I would in conclusion remark that where the word Farad has 
been used in connection with submarine cables it should be read 
Microfarad. CroMWELL F, VARLEY. 





RAISING THE CAPTAIN. 

Str,—For accurately finding out the position of this ship 
electro-magnetic appliances may be used. They would consist of 
cables enclosing conducting wires, and having attached to their 
ends magnetic arrangements for dragging along the sea bottom, in 
order that when they touch any iron portion of the ship, through 
magnetic attraction causing completion of the circuit, an indica- 
tion would be given at the surface. After thus discovering the 
spot, the longitudinal position of the ship aud other details are 
ascertainable by similar means. 

The enormous weight of the ship, and the considerable depth 
of water—below the limit of diving skill—in which sheh as sunk, 
do not by any means shut out the possibility of constructing ap- 
pliances sufficiently strong, simple, and certain in action to obtain 
the necessary secure hold of the ship, and afterwards to lift her. 
Moreover, it is certain that some eminent British engineers now 
have the matter under consideration. 

For obtaining buoyant power to diminish the weight, it may be 
best to adopt means which would operate on the principle of ex- 
pelling water out of submerged chambers by the combustion of a 
chemical compound placed in a dry upper part of the interior, 
and to be fired by electricity. The gas generated would displace 
the water and give buoyancy. 

I have a design of a simple appliance for securing the necessary 
holdfast—embodying also in itself this principle of buoyancy, 
which has been tried experimentally—and will send you copies of 
the drawings when completed. WILLtamM Morcans. 





WESTMINSTER OFFICES, 

Str,—You would render the engineering profession a service by 
directing the attention of builders and others to the following 
facts and suggestions in connection with Westminster. They 
interest a large class of the public, both professional and lay. 

We constantly hear complaints of the great want of convenient 
and reasonable chamber accommodation in the neighbourhood of 
the Houses of Parliament, of the public offices, and of the clubs. 

It is believed that a square of buildings somewhat on the plan 
of the Louvre or the Grand Hotel at Paris might be constructed, 
so as to supply at reasonable charges the want complained of. It 
should include an hotel and restaurant as well as offices and cham- 
bers. The chambers should be plainly and substantially furnished, 
and rendered, with attendance if required, suitable for members 
of Parliament and professional men, who would gladly avail them- 
selves of such accommodation. The offices and chambers would 
be independent of the restaurant, except at the option of the 
tenants, and would be let unfurnished if desired. 

A part of the basement might be let out as cellarage. The 
ground floor on the exterior sides of the quadrangle should be 
fitted up as shops, a better kind of shop accommodation than that 
which at present exists being required by the higher class of resi- 
dents in the neighbourhood. 

A most eligible site presents itself—a plot of ground to the rear 
of Park-street, Westminster, at present occupied by stables and 
small tenements, might, it is believed, be acquired by a company 
having for its object the imprevement of the neighbourhood. The 
governors of Christ’s Hospital are the owners of a portion of this 
estate, and are distinguished for their liberality and readiness to 
co-operate in any scheme designed to advance the public benefit. 

The demand for chambers and offices of the kind indicated is so 
great that were such a building as is suggested erected it is 
believed that every room, or set of rooms, would be engaged before 
its completion. 

Notwithstanding the very high rents of the Albany and club 
chambers a vacancy is seldom found in any of them. 

The site above mentioned is one of the most eligible in London, 
being within view of the Houses of Parliament, near to St. James’ 
Park and Victoria station, and within easy reach of Somerset 
House, the Temple, and the City by boat o: rail. A circle of half 
a mile radius, having the proposed site is its centre, would 
include, in addition to the above-named places, three royal palaces, 
St. James’-street, Pall Mall, Waterloo-place, Whitehall, almost 
all the clubs, the India and Foreign Officer, Westminster Hall, the 
Horse Guards, Admiralty, &c. Xc. AN ENGINEER. 








Sours Kensrivcton Mussum.—Visitors during the week ending 
Oct. Ist, 1870. On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m. : Museum, 17,664; Meyrick and other galleries, 
3532. On Wednesday, Thursday, and Friday (admission 6d.), 
from 10 a.m. till 5 p.m., Museum, 1782; Meyrick and other 





alleries, 174. Total, 23,152. Average of corresponding week in 
former years 12,917. 


9,842,556, 


Total from the opening of the Museum, , 


ee 
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LAND AND MARINE BOILERS. 


CONSTRUCTED BY MESSRS, HAWKSLEY, WILD, AND CO., BRIGHTSIDE BOILER WORKS, SHEFFIELD. 
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WE illustrate in the annexed engraving two excellent forms of 
boiler, recently patented by Messrs. Hawksley, Wild, and Co., 
Sheffield. 

The land boiler, Fig. 4, is composed of tubes 1ft. 9in. in diameter, 
or thereabouts of wrougat iron. The boiler is erected in sections, 
each consisting of three tubes, to which ready access can be got. 

The construction of the boiler is so simple that no minute de- 
scription is nece: . The marine boileris shown in Figs. 1, 2, and 3. 

As will be seen, the horizontal tubes are secured by a strong 
connection at each end, those at the front end being large enough 
to allow a man to pass through for cleaning, repairs, &c. e 
dotted lines in the plan represent tubes, fitted in after the 

of 1 tive tubes, and which can thus be internally as 
well as externally cleaned, and any one or number taken out and 
replaced without affecting in the least any other part of the boilers. 
Working pressure, 1001b. on the square inch. 








ON IMPROVED APPLIANCES FOR THE PRODUC- 
TION OF HEAVY FORGINGS AS USED AT THE 
BIRKENHEAD FORGE.* 

By Lieut.-Colonel Cray. 

TuE forging of iron in large masses is a subject of so much im- 
pore to our engineering industry that it needs little apology 
or its introduction to the Mechanical Section of the British Asso- 
ciation, and any improvement in the machinery or appliances for 
the more economical or rapid manufacture of large masses of 
wrought iron, or for any improvement in quality, must be of great 
interest to all manufacturers where such products are needed. 

These improvements in the manufacture of forgings I intend 

to class under three heads, and I pro simply to mention a few 

prominent facts very briefly, but be to answer any in- 

quiries that members may require information about; first, im- 

roved heating by Siemens’ regenerative gas furnaces ; secondly, 
acilities for handling and removing large masses of wrought iron 
from the furnace to the hammer, and for moving them when under 
the hammer ; thirdly, improved hammers with a clear unfettered 
fall, and with such width of standards as to give the workman all 
the comfort and convenience possible in executing the necessary 


* British Association, Section G. 
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operations of shaping, forging, and cutting, the material to the 
required form. First, improved heating by Siemens’ regenerative 
gas furnaces: It is generally admitted that iron in large masses 
is greatly deteriorated by long exposure to high temperatures, 
and that a crystalline structure is developed in consequence of 
such a form and nature as to detract in a very great degree from the 
strength of the material. It must therefore be admitted that fur- 
naces such as those of Siemens, which produce the most intense 
heat in the shortest possible time, must cause less deterioration 
to the product in hand than those which are slower in operation ; 
but a more important item in this consideration is, that by the 
facilities given for regulating the admission of gas and eir a neu- 
tral flame can be produced, and in consequence the iron may be 
preserved from that burning and oxidation which is the cause of 
the formation of those large facets or crystals which weaken 
many wrought iron structures of large size to such an immense 
extent. 

Another improvement from these furnaces where the iron is pre- 

ared from the pig is that the gas furnaces do not bring over the 
| arene amounts of unconsumed ash or débris from the which is 
usually deposited on the body of the iron madein the ordinary 
puddling furnaces, and, in consequence, the iron is more free from 
those specks and flaws which are so observable in ordinary iron, 
and which produce the heating and galling so common in 
forgings as heretofore made, and which cause the chief torment of 
the life of the practical marine engineer. Perhaps the greatest 
advantage which the Siemens furnace offers is in the manufacture 
: forgings of — steel, poy Pa ope — which the —_ 
of the ace may be regula‘ it in the puddling process, an 
secondly in the heating of the puddled steel masses. In furnaces 
of ordinary construction a constant deterioration of the puddled 
steel must necessarily take place from the free en name in 
the furnace, but in the Siemens the gases may be so regu- 
lated that a neutral flame is produced, and consequently the steel 
mass is heated without deterioration. I will not now enter into 
the guestion of economy of fuel, as this has often been discussed 
at meetings of the mechanical engineers ; nor will it be necessary 
to enlarge upon the great nn cuetay in a towns, of 
the absence of smoke which has erto been thought a neces- 
sary nuisance in all branches of the iron manufacture. The 
second improvement which I should wish to mention is im- 
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proved facilities for handling and moving these large masses 
of iron when heated as above described, which is effected by 
hydraulic cranes and machinery of sufficient power to move these 
large masses almost instantaneously either from the furnace to the 
hammer, or vice versa, to raise and lower the load or to increase or 
decrease the distance of the load from the centre of the crane. The 
truth of the old : of ee we — = iron is -— — Pe 
vent any necessity of dwelling upon the advantage of rapidity o' 

movement in co Ae with large noted masses of iron. After the 
pieces of iron have been heated in the manner described, and when 
the machine shown has brought the forging to the hammer, it is 
necessary that that instrument should be of the most approved 
description to cope with the material under operation in the best 
and quickest manner, and with the greatest possible comfort to 
the workmen employed at the work designated. 

Hammers that are described as suspended are employed. They 
are carried upon wrought iron girders of 20ft. span, which gives 
the hammerman such room for his operation and such freedom 
from any obstacle to his work as has seldom if ever been accorded 
before, and so much room to the rear is reserved that shafts 50ft. 
or 60ft. long could readily be made without any inconvenience. 





DeaTH OF THOMAS EwsaNK.—Thomas Ewbank, mechanic, 
author of ‘‘ Ewbank’s Hydraulics and Mechanics,” and ex-Com- 
missioner of Patents, died in New York, September 16th, at the 
advanced age of 79 years. He had m for some years in feeble 
health, and his death was not unexpected. 


THE Loss OF THE CapTaIN.—It is not probable that Captain 
Coles, the designer of this vessel, knew anything of the dydrosta- 
tics of naval architecture, and perhaps the reason that the Messrs. 
Laird did not discover the to which the ship would be in- 
evitably exposed is accounted for by the fact that they are more at 
home in iron shi: building than in naval architecture. But what 
can be said for the Admiralty with its corps of scientific naval 
constructors? How happened it that, with the drawings of this 
remarkable naval structure before them, they failed to discover 
her unsafe condition and at once give orders to put her out of 
commission and dismantle her? This we take for granted will re- 
= a mystery despite committees.—Wew York Army and Navy 

‘ournal, 
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PUBLISHER’S NOTIOE, 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
u themselves conclusive and satisfactory 














TO OCOORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 


must therefore request our ey ery 
*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 


tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be taken of anonymous 
communications. 

J. B.— You can obtain metalline at 1, Holborn-hill, London. 

8. J. (Motive Power).—We have no recollection whatever of the tracings to 
which you refer. 

G. A. W.—A wrought iron girder of the same weight is very much stronger 
and more reliable than a cast iron girder. 

A. B. C.—We fail to understand what you mean, but assume that you speak 
of some kind of pump or injector. If you wili be a little more explicit we 
shall endeavour to answer your question. 

E. H. W.—The steam hammer was invented by Watt, and patented by him in 
the year 1784. This was a tilt hammer. The steam hammer in its present 

Sorm originated with Mr. Nasmyth, of Patricroft, Manchester. 

J. C. (Brighouse).—Rocket composition varies with the size of the rocket. It 
consists essentially of saltpetre, charcoal, and sulphur. The following will 
answer for fin. rockets :—Saltpetre, 16 oz. ; charcoal, 6 or. ; 
Jine steel fillings, 3 oz. 

P. B. E.—Cast copper will do as well as sheet copper ; the tubes can be closed 
by brazing in brass plugs, or by screwing in plugs, sawing them off flush, 
and running in a little soft solder to make the joint tight. The maximum 
speed is four miles an hour on the road, two miles an hour wn a town, and 
in both cases the engine must be preceded by a boy with a red flag. 

Erratum.—ZIn the last paragraph of the description of Mr. King’s safety 
cuge apparatus, after working models, for “some of them full size,” read 
“and a hook of full size.” 


sulphur, 4 02.; 





OIL STILLS. 
(To the Editor of The Engineer.) 
Srr,—Can any of your correspondents oblige me with the address of a 
maker of cast iron stills such as are generally used in oil distilleries ? 
October 3rd, 1870. A. R. 





THE EnGineER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including doublenumber).. .. .. £0 148. 6d. 
Yearly (including two doublenumbers) .. .. .. £1 9s. Od. 
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will be made, THe ENGINEER is registered for transmission abroad. 
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shillings ; each line afterwards, ninepence. The lune averages eight words ; 
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ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tat ENGINEER, 163, Strand. 








DEATHS. 
On the 15th September, at his residence, Brooklyn, New York, after a 
short but severe illness, aged 68, Taos. Prosser, Esq., C.E. 
On the 25th September, at Nottingham, of paralysis, WiLLiaM ELLIOT 
Carrer, engineer, of the of Carrett, Marshall, and Co., Leeds, son 
of the late Elliot Carrett, solicitor, Dewsbury. 
On the a September, at The Lodge, Victoria Park, Georce MERRETT, 
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THE LOSS OF H.M.S. CAPTAIN. 

A NAVAL court, composed of Admiral Sir James Hope, 
K.C.B. tera Vice-Admiral Sir R. H. Yelverton, 
Uaptains Boys, Excellent ; Hancock, Duke of Wellington; 
Rice, Asia; Commerell, Monarch; May, Northumberland ; 
Goodenough, Minotaur; and Brandreth, Lord Warden; 
with Captain G, F. Blake, R.M., Deputy Judge-Advocate, 
assembled on the morning of Tuesday, September 27th, on 
board her Majesty’s ship Duke of Wellington, in Ports- 
mouth harbour, to “ Inquire into the cause of the loss of 
her Majesty’s ship Captain on the 7th day of September, 
1870, and to try Mr. James May, second gunner, and 
the surviving petty officers and crew of the said ship, 
under the 91st and 92nd sections of the Naval Discipline 
Act of 1866.” 

The inquiry was proceeded with day by day from the 
commencement without interruption, and was concluded 
on Tuesday, October 4th, the court reserving judgment for 
a few days. We hope to publish the conclusions at which 
the court have arrived in our next impression ; meanwhile, 
as the trial of Mr. May and his fellow survivors is a mere 
matter of form, certain to end in their honourable ac- 
quittal, there is no good reason why we should not place 
before our readers some of the opinions which we have 
formed after a very careful perusal of the evidence. 


Ships founder at sea from the following causes :—Firstly, 
overwhelming force of wind and sea ; ndly, imperfec- 


tions in the design and construction of the ship ; ly, 
incompetence of the officers or crew ; Fourthly, a combina- 
tion of any two or of all the foregoing causes, It is im- 
possible for a ship to founder in a gale unless some one or 
all of these sources of danger come into operation. A careful 
examination of the evidence proves that the force of the 
wind and sea was not overwhelming on the night when 
the Captain foundered. It is true that the gale was heavy, 
many and sails were lost by other ships in t 
squadron of which the in formed part, but the gale 
was not as severe as hun of other gales which sweep 


the Atlantic, nor was any other ship in the squadron | 





in peril. Not one of the witnesses ventured to attri- 
bate incompetence to Captain Burgoyne or his officers. The 
inquiry therefore apparently narrowed itself to the determi- 
nation of a single point. as the design of the Captain so 
imperfect that to it, and to it alone, under the cop- 
ditions of wind and sea which actually existed, her 
loss was due? We say that the inquiry apparently narrowed 
itself to these limits, but, as a matter of fact, another 
question fully as important was really raised. Who is 
responsible for the sacrifice of 500 valuable lives, and the 
money which the Captain cost? The members of the 
court were not called upon to settle this point, or perhaps 
to pronounce any opinion on it; it is a peculiar feature of 
courts-martial, however, that they generally elicit not only 
special and particular truths as does a law court, but the 
whole truth; and as a consequence of the reception of evi- 
dence which would probably have been rejected as irre- 
levant by an ordinary tribunal, the general public are put 
in ion of facts which, to say the least, place the 
Board of Admiralty and their officials in a very disagreeable 
position. What these facts are we shall presently show. 

The first day was taken up with the examination of the 
survivors and some officers of the squadron. They stated 
nothing which has not already appeared in the columns of 
the daily press, nor anything possessing scientific interest. 
As regards the evidence of the officers examined, it is 
enough to say that it went to prove what no one ever 
disputed, namely, that the gale was not sufficiently violent 
to account in any way, when taken by itself, for the loss of 
a ship like the Captain, intended to cruise with first-class 
men-of-war. We may, therefore, dismiss the first day’s 
proceedings as unimportant. On the second day several of 
the officers of the Inconstant, Bellerophon, Hercules, Lord 
Warden, and also Captain Brooker were examined. Their 
evidence was very nearly similar in effect to that given the 
day before. We reproduce here, however, a statement 
made by Lieutenant Rice, R.N., in reply to the president. 
Question and answer run thus :— 

Are you of opinion that Captain Burgoyne and Commander 
Sheepshanks & arrived at the conclusion that when the Captain 
had heeled to 9deg. she had arrived at her maximum point of 
stability?—No. From my own observations of the Captain under 
sail I know that the ship was with difficulty got to a heel of 7 deg., 
and that on the 12th of May, when under double-reefed topsuils, 
she heeled from 8 deg, to 10 deg., and recorded a lurch of 21 deg. 
From these facts I drew the inference that her maximum stability 
was somewhere between 7 deg. and 12 deg. 

Lieutenant Rice subsequently added that he was an old 
and intimate friend of Captain Burgoyne, and we quote his 
evidence so far because it goes to prove the most important 
fact—that Captain Burgoyne fete unwarranted con- 
fidence in his ship. There is nothing more in the second 
day’s evidence on which we need dwell for a moment. 

he third day was occupied by the court in the exami- 
tion of Admiral Sir A. Milne, commander of the combined 
squadron at the time of the Captain’s loss. Captain Brand- 
reth, flag captain to Admiral Milne ; Lieutenant Hoare, 
flag lieutenant; Mr. Robinson, master shipwright and 
chief engineer of Portsmouth Dockyard ; and Captain 
May, of the Northumberland. The evidence of these 
gentlemen does not possess very much importance. 
Admiral Milne stated that on the day before the Captain 
was lost, the respective angles of heel, in a good stiff 
breeze, of the ships composing the squadron were as fol- 
lows:—At 1.0 p.m., Lord Warden, 4 deg.; Captain, 9}; 
Bellerophon, 9 ; Inconstant, 11; Warrior, 5 ; Bristol, 10 ; 
Minotaur, 4; Northumberland, 5; Monarch, 7; Agin- 
court, 3; Hercules, 3. At 3.0 pm., Lord Warden, 64 
deg.; Monarch, 6 ; Agincourt, 3}; Hercules, 7 ; Captain, 
11; Bellerophon, 63; Inconstant, 14; Warrior, 6 ; 
Bristol, 10 ; Minotaur, 4 ; Northumberland, 4. At 4 p.m., 
Lord Warden, 4 deg.; Captain, 11; Bellerophon, not 
given ; Inconstant, 153; Warrior, 5; Bristol, 7; Mino- 
taur, 6; Northumberland, 5 ; Monarch, 9 ; Agincourt, 34; 
Hercules not given. During the period of the trial he 
personally observed, by the bridge battens, that the heel 
of the Captain averaged 123 deg., and on several occasions 
reached 14 deg. Without any special lurch, but heeling 
down slowly and quietly, she made 12 deg. 
From this it will be seen that the Captain, either because 
of extra spread of sail, or from some other cause, was less 
stiff than any other ship in the squadron, except 
the Inconstant. The Admiral stated further that he 
did not find the area of the Captain’s sails to be as 
t as he ex , the Captain spreading 28,602 
square feet, while the Monarch spread 35,325 square 
feet. It is possible that Admiral Milne’s evidence on 
this point may be used to prove that the Captain was not 
over-masted. To settle this point, however, at once and 
for ever, it will be sufficient to point out that, for her size, 
the Monarch spread much less sail thun the Captain. The 
former ship is 330ft. long and 57ft. Gin. beam; the 
latter was 320ft. long, and only 53ft. beam, a very 
much smaller ship in every way. hen, furthermore, it 
is borne in mind that the stability of a ship increases as 
the’cube of half her beam, it will be seen t any com- 
parison drawn between the sail area of the Monarch and 
that of the Captain can only go to lg that if the former 
read the proper area of canvas, the latter spread a great 
deal too much, a fact which we have all along maintained. 

We may pass over in silence the evidence of the other 
naval officers examined on the 29th September, and turn 
at once to that of Mr. Robinson. This gentleman com- 
menced by stating, in reply to the President, that when 
the Captain sailed on the 10th of May she had on board 
2615 tons, including provisions, &c., for a crew of 500 men. 
She drew, forw 24ft. 3in., and aft 25ft. 94in.; the 
height of her freeboard abreast of the fore-turret was 
6ft. 43in.; and abreast of the after-turret 6ft. 3}in. 
The witness also stated that before sailing the ship was 
inclined at Portsmouth, for the agro’ of ascertaining her 
centre of gravity, in order that her stability might be cal- 
culated; and he handed in a lengthy document on the re- 
lations of centres of buoyancy, &c., illustrated by sixteen 

i further said 
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witnesses. We reproduce the following questions and 
answers in full, as they possess some importance. With 
them we may dismiss the proceedings of the third day, at 
least for the present :— 


By Captain Boys : From the diagram before the court of the 
Captain’s calculated stabilities, what is your opinion the result 


would be if she attained a permanent angle of heel of 30deg. ? 
She would go over. 
By Ca May : The Captain floated 2ft. deeper than her 


contemplated draught of water. The supposition that the Captain 
was made to float 2ft. deeper than designed appears to me to 
be unfounded, since it might have been intended by her designer 
as some fancy draught of water, but the ship was fairly con- 
structed and equi; at the draught she floated at. If a given 
ship were made to float at a deeper line than that she might at 
this moment be floating at, and if the weights put on board were 
known as to position and quantity, the exact consequence of so 
sinking her further in the water could be accurately arrived at. 
I did not calculate the Captain's stability after the trial made in 
Portsmouth Dockyard. It has been usual for some years for the 
designers of new of ships for the navy to ascertain by actual 
experiment the ition of the common centre of gravity of those 
ships. As the Captain was a vessel supplied by contract, I cannot 
say whether it would be the duty of any Government department 
to calculate her stability. e immersion of the Captain's upper 
deck up to the turrets, according to the diagram in court, would 
certainly diminish the stability of the ship. 

By Captain Commerell : I did not officially superintend the in- 
clining of the ship at Portsmouth to obtain the necessary data 
for calvdiating her stability. Mr. Barnes, one of the Constructors 
of the Navy, superintended the experiment, and recorded his own 
facts. Speaking roughly, the Captain appeared somewhat crank 
when the experiment was made. As far as I remember, I men- 
tioned to Captain Burgoyne on the day the ship was inclined that 
she ap rather crank, at 6 or 7 deg. inclination, but he as- 
sured me that she wasa very stitf ship to an angle of 6 deg. or 
7 deg., beyond which it seemed difficult to carry her. Taking the 
maximum of stability at 20 deg., I should not have thought it 
prudent to heel her enough to have brought the water on deck. If 
the Captain actually drew 2ft. of water in excess of her design 
from an increase of scantling distributed throughout the ship, the 
stability of the ship would probably be but little affected, but 
could only be known from trial. The freeboard would, of course, 
be so much lower. 


Up to this pointit will be seen that the inquiry elicited very 
little evidence of scientific interest. On the fourth day it 
assumed a different character, Mr. Barnaby, President of 
the Board of Naval Constructors, who now discharges Mr. 
E. J. Reed’s former duties—-being examined. Having stated 
that Messrs. Laird, the builders of the Captain, requested 
as far back as February,1870, that the ship might be in- 
clined to ascertain her true centre of gravity, and explained 
the reasons—in our opinion very unsatisfactory—why that 
request was not at once complied with, Mr. Barnaby went on 
to say that the ship was actually inclined at Portsmouth on 
the 29th of July last, when the centre of the gravity of the 
vessel was ascertained to be situate at a depth below 
water of 2°9ft., and the distance between that centre and 
the metacentre was ascertained to be 2ft. and 2°é6ft., the 
ship beiug assumed to be floating at a mean draught of 
25ft. and half an inch. 

We now come to the gist of the accusation which we 
bring against the Board ot Admiralty, namely, that Cap- 
tain Burgoyne and his officers were suffered to remain in 
ignorance of the danger which was incurred by carrying 
anything like a press of sail on the Captain in rough 
weather, and that to this cause the loss of the Captain was 
at least indirectly due. The moment Mr. Barnaby had 
given the evidence we have just reproduced in abs‘ract, 
the President asked :— Was the captain of the ship informed 
of these facts ?- To which Mr. Barnaby replied :— 


Calculations were not complete, and we did not ourselves 
know the position of the centre until the 23rd of August, 
the ship having left on her third and last cruise on the 
4th of August. When that calculation was completed we saw 
nothing in it to cause us to apprehend, in the face of the reports 
of the officers who had tried the ship at sea, that she was in danger 
of capsizing. 

We now ask how it came to pass that the Board of 
Naval Constructors—in other words, Mr. Barnaby’s “ we” 
—did not know the position of the centre of gravity and 
the angle of maximum stability on the 4th of August? It 
has been stated that the calculations are exceedingly 
laborious, and occupy much time; to which we reply that 
any competent naval architectin possession of the plans of the 
ship,and with the data placed at his disposal by the process 
of heeling, could have made the required calculations in less 
than two days of moderately hard work. And we further 
assert that it was the official duty of the Board of Naval 
Constructors to use all possible despatch in making calcu- 
lations concerning an experimental ship which Mr. Reed, 
as head of his department, had pronounced while in oftice 
to be unsafe. The President attached, very properly, no 
small importance to these points, and we shall allow Mr. 
Barnaby to explain the matter in his own way, by repro- 
ducing the following questions and answers in full, as re- 
po’ in the Times: — 

On the evidence which has been adduced before the court, and 
from the various reports of the Captain's sailing trials which have 
been published, it would appear that not only Captain Coles and 
the officers of the Captain, but also the flag officers making those 
reports, were entirely unconscious of the dangerous want of 
stability in the Captain, as shown in the diagram, where I observe 
the maximum angle of stability is only 20 deg., and at 40 deg. it 
vanishes altogether. Under these circumstances would it 
not have been desirable to have placed the officers I have 
named in the possession of the information given by this 

i with the very least possible delay ?— Mr. y: 
It is the desire of their ips that every possible infor- 
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and righting force of the Captain and that of other well-known ships? 
—I can; but from my own knowledge I may state at once, for 
angles of heel up to immersion to the edge of the gunwale the 
stability of the Captain would not differ very materially from 
that of the Monarch. The difference is that the high side of the 
Monarch canses her stability to be twice as great at 28 deg. as it 
is at 14deg., whereas in the Captain the stability at 28 deg. was 
ver little in excess of what it was at 14deg. We have no ships 
with which to compare the Captain. She was an experimen 
ship, designed with a low freeboard, and it was known that one 
of the advantages of a low freeboard is steadiness of platform. 
Captain Coles always urged this, and instanced the case of 
the American monitors, whose angle of roll did not exceed 
6 deg. or 7 deg. It was impossible to foretell to what extent the 
Captain would have the same advantage. The Controller of the 
Navy considered the experiment a dangerous one, although it was 
not possible to say to what extent it might beso. No one supposed 
it would be perilous or involve the loss of the ship. I myself 
pointed out the element of danger introduced by putting sail on 
such ships. I conducted the first investigation made to ascertain 
its amount, and on September 7th, 1867, these investigations were 
completed. They were not made withany reference to the Captain, 
but in preparing an answer to a proposal to cut down the two- 
decked ships, put turretsin them, and mastthem. Their estimated 
freeboard was 3ft. Gin. In the report, having the Captain in view, 
I said, ‘‘ No one has ever yet proposed to have less than twice this 
height of freeboard.” My view of the case was adopted by the 
late Chief Constructor of the Navy, and embodied by him in a 
paper he read at the Institute of Naval Architects, In full 
view of the danger I thus foresaw I should not have presumed 
to have placed those calculations in the face of the officers 
who tried the Captain, because it was impossible to calculate the 
height of the waves, the force of the wind, and other circum- 
stances. After the ship was lost those calculations have been 
held to show why she was lost, and they do partly explain it; but, 
so far as I am aware, no one predicted from those calculations that 
the Captain would turn over. HalI thought soI should have 
felt it my duty to say so, notwithstanding the awkwardness of the 
position as between ourselves, Captain Coles, and the designers of 
the Captain. I should have been prepared to have been told the 
calculations were fallacious. Precisely similar calculations made 
by me for the two-decked ships proposed to be cut down were 
sent to a distinguished naval architect, Mr. J. Watts, by their lord- 
ships’ desire, he having endcrsed the proposals to cut those ships 
down, and he discredited it, stating it was a question of strength 
of masts and stiffness of ships. 

So that in point of fact the idea entertained was that the Cap- 
tain was to be so steady a ship that there was comparatively little 
danger of her ever lurching or rolling to the angle of 54 deg., at 
which I understand her stability would vanish?—That is exactly so, 

From this it appears that Mr. Reed was not the origi- 
nator of the now famous paper on the “Stability of 
Monitors under Canvas,” read by him before the institu- 
tion of Naval Architects on the 4th April, 1868. If this 
paper is intended to prove anything, it is intended to 
prove that a ship with low freeboard such as the Captain 
had would turn over if she were pressed by sails. It was 
specially directed against the proposal made by Mr. Hen- 
wood to cut down certain of our old wooden ships, and 
convert them into masted monitors; and it conclusively 
stated that suchships with a freeboard of 3ft. 6in. would be 
desperately unsafe. It may be urged that the calculations 
did not apply to aship with a freeboard of 7ft. 6in. or 
thereabouts, like the Captain. But both Mr. Reed and 
Mr. Barnaby must have known that the stability of a ship 
isa question not alone of freeboard but of beam; and that 
the Captain having a beam of but 53ft., while the con- 
verted Duncan had a beam of 62ft., might be much more 
unsafe than the latter ship, notwithstanding her greater 
freeboard, as is indeed the fact, shown by the accom- 
panying diagrams, in which the stability of two con- 
verted ironclads,* of the Achilles and of the Captain, are 
shown. If Mr. Reed and Mr. Barnaby believed in the 
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reasons given in a former part of my evidence. The late Chief 
Consttuctor in writing to Messts. Laird on the 2nd of August, in 
recommending that their atterition should be called to the proper 
position of the centre of gravity, refers to the very large amount 
of canvas proposed to be spread. The area of giein sail for the 
Cone was about 26,300 square feet, for the Monarch, 27,700, 
- + Bellerophon, a vessel of the same tonnage as the Captain, 
800. 

We donot hesitate to state thatit was theduty of the Lords 
of the Admiralty to ascertain whether the Captain was or 
was not overmasted before they sent 500 men on an ocean 
cruise in her, and we think the voice of the public will be 
as ours on this point. On the matter of responsibility, 
Mr. Barnaby said, in reply to Captain Commerell’s 
question :— 

Holding the views Mr. Reed did relative to the stability of the 
Captain, would it not have been as well to have advised the flag 
officers of the squadron and Captain Burgoyne, that she might be 
exceptionally treated ? 

To this question an answer was returned from the witness which 
elicited from Captain Commerell, 

Am I to understand under the peculiar circumstances under 
which the Captain was built, the Chief Constructor considered the 
whole responsibility for the safety of the ship and the 500 men 
she contained was removed from his officers ?—I can best answer 
that by quoting from e Sof the summary, in which the Con- 
troller of the Navy told their lordships, they were aware neither 
the design nor specification met with his approval, and they ac- 
cepted both with that knowledge. 

am then to understand that the moment that letter was written 
saying that the Cuptain’s designs not having met with his entire 
approval, any responsibility, not for the success of the experi- 
ment, but for the actual safety of the ship, was removed ?- The 
Constructor of the Navy never supposed, gar may that the 
Captain would be in danger of capsizing. His objections to her 
on the ground of want of seaworthiness were never, as I under- 
stand it, pushed to this point. It was inconceivable that having 
any such fears he should have declined the responsibility. 

We shall not comment on this statement; it is beyond 
criticism. 

The principal witness examined on the Ist of October 
was Mr. Laird, but his evidence was really very uvim- 
portant. It simply amounted to this :—That he and his 
brother, Mr. Henry Laird, possessed great confidence in 
the Captain, and that the firm considered that the Board 
of Admiralty shared with the firm the responsibility of the 
design. In answer to the President, Mr. Laird said :— 

We consider that our responsibility was, in the first instance, 
to prepare a design in conjunction with Captain Coles, to submit 
that design, through Captain Coles, to the Lords of the Admiralty 
for their approval, on the understanding that should their lord- 
ships be able to approve the design, and should they receive from 
the firms selected such a tender as they would feel justified in 
accepting, they would then propose that a sum should be proposed 
to Parliament in the next year’s estimates for building such a 
vessel by contract. 

So that, in point of fact, you consider the acceptance of your 
tender by the Admiralty, pel the consequent conclusion of a con- 
tract with you, freed both you and Captain Coles from all re- 
sponsibility for the design?—We cousidered from the words of 
their lordships’ letter to Captain Coles that unless they approved 
the design they would not have asked us to give a tender for the 
vessel, and that the fact of their asking for the tender gave their 
sanction to the plans and specifications we had proposed. 

Then, I understand you consider the responsibility of yourselves 
and Captain Coles on the one hand and the Admiralty on the 
other a joint responsibility 7—I uch as the plans and specifica- 
tions had been submitted to the Admiralty to be answered, they 
had their approval or they would not have invited us to submit a 
tender for the ship. 


With Mr. Laird’s views we so far entirely concur. 
On the sixth day of the inquiry Mr. Henry Laird and 
Mr. E. J. Reed were examined. ‘The evidence of the first 
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opinions laid down in the paper in question, they must 
also have believed that the Captain was unsafe when 
pressed by canvas; and care should have been taken by 
either or both gentlemen to ascertain by calculation, at the 
earliest possible moment, at what angle of inclination 
danger commenced, and to see that Captain Burgoyne or 
any other officer in command of the Captain was officially 
informed of the result of these calculations. It is nothing 
the purpose to urge that their opinions would be dis- 
edited. The discharge of an official duty is a matter 
ms gg of opinions. 

r. Barnaby next went on to explain the reason why 
the Captain had less freeboard than was originally intended 
by her designer. He attributed the fact to want of care on 
the part of the builders, who made the ship stronger by 
percne more iron into her than was at first proposed; and 

e cited two or three cases where a similar result had fol- 
lowed from want of proper supervision in the building 
yard, As regards the sail area of the Captain, he gave 
the following amusing little bit of evidence. In reply to the 
question :— 

Do you consider the ship was properly masted and given a 
proper area of sail?—We considered, when the design was sub- 
mitted, that a very large area of sail had been proposed. The 
arrangements of sail for the Monarch and the Herc had then 
been made, but Mr. Reed at once gave directions that the amount 
of sail on those two ships should be increased in order to enable 
them to compete with Captain Coles’ ship. We were not able to 
say whether or not the Captain was actually overmasted, for the 


* No. 1, the Monitor, with 8ft. 6in. freeboard, spoken of by Mr. Reed in 
his paper. No. 2 is the curve of stability of the converted 








witness was substantially to the same effect as that of his 
brother. Mr. Reed’s evidence, in the first instance, re- 
ferred to certain reports drawn up by him and placed 
before the Admiralty, in which he stated that he objected 
to the freeboard of the ship, and confined himself to the 
consideration of the design as a piece of naval architecture 
possessing a low freeboard in conjunction with that which 
their lordships, the Controller, and himself considered abso- 
lutely essential to the seaworthiness of the ship under all 
circumstances. His report, therefore, carefully avoided 
all reference to low freeboard, beyond the assump- 
tion that he was to take for ponte that the deck was 
high enough, which was precisely the difference of opinion 
between himself and the Contract Department and Captain 
Coles. “In reporting upon the design I felt it my duty,” 
said Mr. Reed, “to leave the freeboard out of considera- 
tion, and discuss the ones upon the assumption that in 
that respect Captain Coles was right and we all were 
wrong. To the design so considered I had no other objec- 
tion than those pointed out in my second report, August 2 
1866. Touching the weight of the ship and the stability, 1 
have no remark to make except to say that the influence 
of the deck entering the water upon the stability was not 
considered in the report quoted :-—First, because the free- 
board was to be 8ft.; and, secondly, becanse that con- 
sideration had not then been brought under notice by pro- 
rer to mast ships with low freeboards. The question of 


board had up to that time been regarded as a seaman’s 
question rather than a naval architect’s. But my 
nevertheless, stated that further investigation woul 


be 


peony ary befoie I could assume the responsibility of such 
a ship. 

Mr. Reed then, after some unimportant remarks, went 
on to say :— 

I am of opinion the responsibility for the Captain’s design must 
rest entirely upon Captain Coles and Messrs. Laird, ase the 
court will observe that in the last reports made upon the design 
prior to her commencement by the Controller and myself we both 
cast doubts upon the character of the design. I, in particular, 

uestioning it upon the two ts with reference to which it has 

ailed -viz., its flotation and stability. It is out of the question 
to suppose that their lordships would order £350,000 of the public 
money to be expended upon, and 500 lives to be committed to, a 
ship the responsibility for which was to rest upon persons who 
had believed the characteristic features of the ship to be wrong, 
and out of whose hands the design of the shi tof the responsi- 
bility for it had been advisedly taken, in pre to put to the test 
the question whether our belief that a high freeboard was neces- 
sary in a full-rigged sailing ship was a mere prejudice of ours or a 
scientific conviction. The very cause of the Captain being de- 
signed and constructed was that the opinions of Sir S. Robinson 
and myself were not to be trusted, and that we were showing pre- 
judiced opposition to Captain Coles. So strongly did I feel that 
we were clear of all responsibility, and that the time would come 
when we must prove our exemption from responsibility, that I 
forbade my assistants to ever use the phrase ‘‘ approved,” even 
for the most minor details, and directed them never to use a 
stronger phrase, even with regard to the smallest details, than 
** that no objection would be offered.” If the word *‘ approved," 
in the slightest matter, ever left my office, it was in disregard of 
that formal instruction. If, therefore, Captain Coles and Messrs. 
Laird were not responsible for the success of the Captain and her 
seaworthiness, no naval officer andno naval architect was. 

But the country will insist on knowing who was re- 
— for the fact that 500 men were sent to sea ina 
ship pronounced to be unsafe by Mr. Reed, and condemned 
by the Contvoller of the Navy as unsuitable for sea-going 

urposes, 

Mr. Reed furthermore explained that he considered the 
ship to be unsafe not, curiously enough, because he thought 
she might capsize, but because he believed her funnel 
casings were liable to be started by a heavy sea, and even 
carried away in extremely heavy weather. The conse- 
quence, then, would be “that a large space would be opeued 
for the inroads of the sea, and the ship would be liable to 
founder.” But the most remarkable feature in Mr. Reed’s 
evidence is the statement that he believed that, with liti/e 
or no sail set, the Captain was liable to be made to roll 
heavily by waves of her own period; and he was not at all 
sure but that, when so rolling, should she ship a heavy 
sea on the windward side, her top weights would 
be so greatly augmented as tv carry her past her 
position of maximum stability and capsize her. From 
this it appears that even unmasted low freeboard monitors, 
such for example as those which Mr. Reed designet 
for our own Government, and which are now being 
built, may, if they are submitted to the action of waves 
of their own period, be exposed to imminent danger. For 
the action of waves in this way depends very much indeed 
on the position of the centre of gravity of the vessel, and 
it remains to be proved that the centre of gravity of the 
new turret ships will be lower than that of the Captain, 
which, notwithstanding all the top weight of which Mr. 
Reed speaks was lower than that of any other English 
ironclad afloat, being nearly 3ft. below the water line, 
while that of the Achilles, for example, is but 18in, We 
shall have to be very cautious, therefore, in dealing with 
our new turret ships when we get them, or the Captain 
catastrophe may be repeated. 

The principal points in Mr. Reed’s closing evidence on 
Monday evening were comprised in his answers to ques- 
tions put by Captain Commerell, of the turret-ship 
Monarch, in connection with the official diagram laid be- 
fore the court of the curves of the Captain’s stabilities. 
This gave the ship’s maximum stability as 21 deg. inclina- 
tion,* and the vanishing point of stability as 54 deg. 
Referring to this, Captain Commerell said to Mr. Reed :-— 
Do you think that a diagram like the one in question, together 
with an official intimation, not that it may be said to be, but that 
21 deg. was the point which would assuredly capsize the Captain, 
would have had a great influence upon the officers intrusted with 
this experimental ship, and have pointed out to them that in 
dealing with the Captain the same as with other ships would have 
entailed a grave responsibility—I say this as an officer who has 
had the Captain under his orders, and who, with that diagram 
before him, would not have dared to keep the Captain under sail 
a single night? 

Mr. Reed: The Captain was built expressly to be under the 
same conditions as other ships, and I believe, although I regret to 
~~ it, that if any such intimation had emanated from the Admi- 
ralty it would have resulted in the strongest possible efforts to 
ay the Admiralty wrong, and to carry on all sail possible. 

ut, however this must be, it was decidedly a part of that respon- 
sibility which Messrs. Laird and Captain Coles undertook to give 
to the captain of the ship, who was present with the ship b 
Admiralty appointment for many months before she left the doc 
at Birkenh whatever information they idered 'y 
in order to ee the lives of those on board from those dangers, 
which I had great personal trouble to ascertain and point out, 
only to have them repudiated by those who did most to encourage 
a belief in the safety of rigged ships with low freeboards ; but so 
far were the responsible designers of the ship from giving any such 
information that they were to some extent parties to those trials 
and to those reports which filled others with confidence, and my- 
self and a limited few with consternation. 

Captain Commerell : Were you not aware that Messrs. Lairds 
fully believed in the stability and seaworthiness of the ship? 
You, on the other hand, were as certainly aware of her utter 
unseaworthiness. Do you not think that it would have been 
better if you had requested that official intimation should be 
given to Captain Burgoyne of the danger you saw him plunging 
into, aud not leave it to Captain Coles, who, you knew, was per- 
fectly blind to anything but the merits of his own invention, to 
give information which you knew would be fatal ? 

Mr. Reed : I do not think it would have been better for me to 
have done anything which I did not do. My belief was, and is, 
that the p Boos Amen Fe 8 of the Captain was a cause of anxiety to 
many who pone to believe in her ; and what J thought would 
— to the Captain was this—She would have the highest pos- 
sible reports to begin with, and that before she had got through 
her commission she would be condemned as a for the 
naval service. state to the court, in r to prevent 
several years of protestation against the ship resulting at last in 
some possible compromise to myself, that nearly a year ago I did 


* Our calculations give the —< of maximum stability at or nny 
4 Seo it sepeus Admiralty attach more importance 
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what I thought was right in the matter in resisting to the utmost 
degree in my power a desire on pd of the First Lord of the 
Admiralty to increase the b Captains, and to place per- 
sons of knowledge of scientific Erinciples in a position to influence 
the designs of her ap ips. That resistance I repeated 
again and again, and in each of my repetitions based my opposi- 
tion upon the danger which was involved in the Captain herself, 
and be oon I found that my resistance was useless | retired from 
duty and undertook to submit the resignation of my office. The 
proposals in question were withdrawn, but the court will draw its 
own inferences from the two facts—viz., that I am out of office, 
and that the son of the First Lord is among the unhappy victims of 
this loss. I wish the court to understand that my actual depar- 
ture from office afterwards did not arise from this course, but this 
course had its weight in all that has happened, and the court 
will perhaps see that I had the ionendt reasons for not 
keeping up a systematic assertion of the dangers insured in the 
Captain. 

In the endeavour to do strict justice by everyone, and 
to allow witnesses as much as possible to speak for them- 
selves, this article has extended to such a length that we 
must hasten to bring it to a close, leaving much that re- 
mains to be said for another occasion. The proceedings on 
the last day of the inquiry—Tuesday, October 4th—con- 
sisted in the reading of a very properly-written defence, 
prepared by Mr. May on the part of himself and his fellow 
survivors. On the previous day Captain Commerell 
—as we have seen—pressed home the question of 
responsibility on Mr. Reed, and, as this question is 
of great interest, and Mr. Reed was, beyond 
doubt, put on his defence, we have sacriticed our 
right to comment on his evidence for the moment, in 
order that we might place that evidence in full before our 
readers. We believe that in adopting this we adopt the 
most impartial course; and in dealing with such a subject as 
the loss of one of her Majesty’s ships, so many reputations 
are in a sense at stake, that it becomes of the last import- 
ance for the journalist, while expressing his convictions 
honestly and fearlessly, to remove every possible ground 
on which the least accusation of unfairness or dishonesty 
could possibly be founded. Captain Commerell and Mr. 
Reed, therefore, have had the first hearing. Our readers 
must by this time know pretty well what we think ; we 
shall state our thoughts yet more definitely when the 
decision of the court-martial is before us. 








SIR WILLIAM ARMSTRONG ON TRADES’ UNIONS AND 
PATENTS, 


Tue opening address of Sir William Armstrong as Pre- 
sident of the Section of Economy and Trade at the just 
concluded meeting of the Social Science Congress is espe- 
cially interesting, as exemplifying the opinions held by one 
of our leading practical men on two of the most important 
questions of the day. Asa large employer of labour his 
exposition of what appears to him as the true principle 
upon which trades’ unions should be Senntied is un- 
doubtedly valuable, while the réasons of his objection to 
the system of patents, coming as they do from one who has 
derived great benefits from the protection he dislikes, are 
worthy of attention. But beyond the qualifications of 
having considerable knowledge of workpeople, and a wide 
experience of the working of the patent laws, Sir William 
has the additional claim to our pages in the perfect fair- 
ness with which he reproduces both sides of the question, 
and the calm, we may almost say judicial, manner in which 
he conducts his inquiries. 

Trades’ unions he considers in the same light as, and inti- 
mately connected with, restrictive laws on commerce. As 
societies for affording mutual assistance amongst members 
they are deserving of all praise, and as a means of op- 

sing their powers of combination against counter com- 

inations, for reducing unfairly the price of labour, they 
are perfectly legitimate. But when they in their turn 
attempt to give a fictitious value to their labour by restric- 
tive rules, or by their regulations endeavour to establish a 
uniform standard of wages without reference to different 
degrees of skill or ability, they are not only acting 
in opposition to natural laws, but their efforts can only 
result in further trouble to themselves. In the first 
case, though there may be no objection to a com- 
bination of the workers in any particular trade for the 

urpose of raising their rate of pay, it should be 
| in mind that this method of raising the rate of wages 
will operate with reversed effect to themselves when 
adopted by other trades’ unions. For if we take an extreme 
example, and assume the rates of all wages to be raised, it 
must result that commodities will be proportionately 
dearer, arid the receivers of wages will therefore be little 
better off than before. But this will not be all. Trade 
will always gravitate to those places which offer the 
greatest facilities for it, and under the circumstances just 
supposed it would be only natural to conclude that 
our commercial supremacy would suffer by the forced 
increase in the price of labour. It is only, there- 
fore, by stealing a march upon other classes of labour 
that the followers of any particular trade can hope 
to benefit by raising the price of labour above that 
regulated by supply and demand. With d to the 
second objection, Sir William Armstrong is quite prepared 
to admit the feeling of brotherhood which is sup to 
animate the hearts of those unionists who rule that no fel- 
low member shall do more than a given amount of work, 
or accept less than a regulated amount of pay ; but at the 
same time he very rightly insists that aeehin could be 
more subversive of that wholesome emulation which is the 
life blood of commerce this system of enforced equality. 
“To what a dead level of mediocrity would our country 
sink if struggle for nee | were stamped out amongst us, 
and howcompletely weshould fall back in the race of nations!” 
Trades’ unions, he considers, would pursue a more rational 
policy if, instead of putting a check upon the individual 
improvement of their members, they were to enco' 
them to improve their powers with the view of establishing 
and working co-operative manufacturing societies. Sir 
William believes that it would be quite practicable to raise 
the necessary capital for such enterprises, when it is 
remembered that the sum annually spent in this country 
in payment of labour is numbered by hundreds of millions, 
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belief that this is the most feasible way of co-operation. 
We should rather be prepared to advocate, not co-operation 
among labour only, but a healthy co-operation of labour and 
capital, and we thivk that the further difficulty alluded to 
by Sir William Armstrong, beyond the question of capital, 
namely, the deficient education among the working classes, 
would be less felt in the latter system. However, the 
question is too important to be discussed within the limits 
of this article, and so for the present we leave it. 

On the subject of the patent law the more modified 
views of the learned President are certainly a matter for 
some congratulation. Not long ago Sir William Arm- 
strong was in the foremost ranks of the eager army of 
patent abolitionists; now, as far as we understand him, it 
is not the system of rewarding invention that he finds 
fault with, but the way in which it isdone. He objects 
to patent law, not because he thinks that the authors 
of valuable inventions should go wunrewarded, but 
because he believes that in the great majority of 
cases a successful inventor makes for himself a position 
which carries sufficient reward, and because he maintains 
that the State could well afford to be liberal in special cases 
of hardship, in consideration of the vast saving that would 
accrue to the public if relieved from the burdens of the 


— system. This is all very well as far as it goes, but | 
i 


ow is the successful inventor to make for himself a “ suffi- 
cient pecuniary reward” unless he is protected until he 
does so? This is exactly what the law endeavours to do, 
and, in guaranteeing the patentee the exclusive right to 


work or use his invention for a limited period, it expects | 


that during that time he will have sufficiently rewarded 
himself for the successful working of his own brain. 
prospect of State reward would not be Jikely to promote 
invention to any great extent, for, unfortunately, there is 
not that confidence in the discrimination or expansiveness 
of a Government body which we could desire. 


form the practical working of such a system, and we may, 
therefore, forgive him if, in his admiration for the beauty 
of red tape, he somewhat ignores the delays, the jealousies, 
and petty jobberies which we grieve to say are to be found 
not too carefully concealed in its lengthy coils. If we must 
have patents he would have them granted with discrimi- 


nation. In other words, he would have the subject pro- | 


posed to be patented carefully investigated. It might have 
little novelty, or none at all; it might be very crude, 
and so incomplete as to be valueless in its proposed 
form; it might be one of those inventions which 
are so obvious as to be sure to present themselves 
when attention is turned to the subject; or, finally, 
“there may be a fair presumption, from the circumstances 


of the time and the nature of the subject, that the idea | 


proposed to be patented is conning the minds of other 
persons, who, by the granting of the patent, would be un- 
justly deprived of their natural right to follow up their 
own conceptions.” All these points he would have deter- 
mined before the law officers of the Crown issue their fiat. 
Truly, to examine the merits of the three thousand odd 
patents applied for every year would be a task which 
would require a small army of highly-trained officials, 
and what guarantee would there be even then that 
the examination was little better than a useless cere- 
mony? We have no hesitation whatever in pronounc- 
ing it to be an impossibility. There is no doubt that 
the patent law is not working as well as could be wished. 
There are hundreds of patents bad in law, and in every 
way which would not be sustained for an hour ; hundreds 
which are utterly useless as they stand, but which never- 
theless act as hindrances and traps to inventors; but how 
is all this to be remedied? Certainly not by preliminary 
inspection, which might be successful in some cases,-while 
in others it would be affording an additional certificate, 
so to speak, to invalid patents which escaped the discrimi- 
tion of the examiners and obtained the great seal. It is 
difficult enough as it is to attack a patent at law, but 
would not this difficulty be increased when the obnoxious 
patent had already received the authorisation of the ex- 
amining board as a novel and useful invention? Some re- 
form may, however, be easy in the litigation side of the 
question ; perhaps the establishment of a court devoted 
entirely to patent and copyright cases, and presided over b 
a judge with suitable technical acquirements, might do muc 
to obviate many of the inconveniences that attach at present. 
As Sir William Armstrong justly observes, copyright and 

tent right differ widely in respect to obstructive effect, 
but nevertheless the same principle that the law grants an 
absolute property* in the creations of a man’s brain under- 
lies both ; and although a patent may be more obstructive 
than the copyright of a book, the former only exists 
for a far shorter time than the other. 

The whole subject of the reform of our patents laws is 
beset with difficulties, and all that seems to have been done 
up to the present is the constant indication of their defects. 
Unless some really good and practical remedy can be sug- 
gested, it may be worthy of consideration whether it 
is not better to accept the smallest amount of evil uncom- 
plainingly, when it comes to us associated, as it unquestion- 
ably does, with so much larger an amount of good. 


PARKER'S AIR-JET STEAM ENGINE. 


Ir is a condition of the position which we occupy that a 
large number of new inventions, or inventions supposed to 
be novel, are submitted to us every year. These inven- 
tions apply to almost every branch of mechanical science, 
and are for the most part either novel and worthless, or 
good and old. It is seldom indeed that we meet with an 
invention both novel and good at the same time. In the 
majority of instances we are expected to pronounce a 
favourable opinion by sanguine inventors. It is our mis- 
fortune, not our fault, that this favourable opinion is seldom, 
if ever, pronounced. It is never pronounced until we have 
satisfied ourselves by direct experiments, or the testimony 
of able and impartial judges, that the invention deserves 
to be well spoken of. Not afew of the inventions which 
have been recently brought under our notice apply to the 
production of power. They either constitute improvements 
* See the observations of Sir William Erle on this point in the case of 

Boosey v. Jeffries. 





The | 


It is true | 
Sir William Armstrong has experienced in the best possible | 


| on the steam engine, or in other machines intended to fulfil 
the same purpose. The most noteworthy of these inven- 
tions consist mainly in combining air with steam, and 
using the combined fluid to actuate a piston or pistons, 
| We seize this opportunity to state for the information of 
inventors that we pursue an invariable course when we are 
| asked to witness trials of such novel apparatus, We are 
willing to inspect the machiue at any time, but we decline 
\‘ write a word about it for publication, unless we are 


afforded an opportunity of testing the invention fully and 
fairly. Very frequently such a test is refused altogether; 
in other cases it is submitted to, only under limitations 
which we decline to accept; most rarely we are told that 
| the engine is at our disposal to do what we like with. This 
| last is precisely what Mr. Parker, the present owner of the 
patents taken out some years ago by his brother, has done, 
}and it is fair to add that Mr. Parker is the only 
| individual who has as yet given us the opportunity of de- 
| termining, by direct experiment, whether there is or is not 
| any practical saving in fuel to be gained by mixing air 
with steam. We have never yet even seen a Warsop aéro- 
| steam engine at work. We were invited to examine a 
| Galloway air engine, which we declined to do unless we 
were afforded permission to test it, of which offer no notice 
whatever was taken. The Marchaut aéro-steam engive is 
' not yet ready for the test to which Mr. Marchant states he 
is quite willing we should submit his invention. It is the 
faut of other inventors if Mr. Parker's engiue appears to 
receive an amount of attention in our columns devied to 
kindred machines. 
We have already fully described the nature of Mr. 


Parker’s invention in our impression for May 6th, 1870. It 
will suffice now to recall to the recollection of our readers 
that the steam flowing from the boiler to the engine passes 
on its way through certain jets by the agency of which air 


is drawn in, as water is by an injector, which mixes with 
the steam, expands, and aids in the production of power 
within the cylinder. We have, in the impression just referred 
| to, given particulars of one experiment which we carried out 
with all possible care. We desire now to call attention to 
another trial made with a much better engine in a some- 
what different way —a way intended to secure the greatest 
| possible accuracy. 

| The trial took place on Monday, at the boiler works of 
Mr. C. J. Spencer, the builder of the engines, Staple-street, 
| Bermondsey, and was intended to determine the relative 
| economical etticiency of steam only, or of a mixture of steam 
and air. To this end the steam, and the mixture of steam 
and air, were used under precisely the same conditions. 
Steam was raised in a vertical cylindrical boiler with 
twenty-four square feet of heating surface. The fuel 
used was coke, There was no blast or jet in the chimney, 
|or other means of urging the combustion of the fuel. 
The arrangement of the steam and steam-air pipes was 
such that nothing more was required than the turning of a 
couple of cocks to put either system of pipes in use to the 
exclusion of the other. The engines are horizontal, 34in. 
cylinders, by Gin. stroke. The fly-wheel was fitted with 
a brake and loaded with 211b. In order to eliminate all 
the chances of error which may accrue when the economical 
efficacy of an engine is estimated by the consumption of 
fuel, we determined that the test should be intended to 
determine the amount of work which could be got out of 
a given weight of water when steam was used in the ordi- 
nary way,and the amount of work which could be got out 
of a given weight of water when a mixture of steam and 
air passe i through the engine, The water was all measured 
gallon by gallon into a bucket, from which the pumps drew, 
so that no error other than one of intinitesimal amount 
could be made as to the quantity used. The load 
on the brake remained the same in both experiments. The 
number of revolutions was taken by a counter; each ex- 
periment lasted precisely one hour. The following is the 
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From these figures it will be seen that steam alone only did, 
in round numbers, 70 per cent. of the work done by steam 
and air mixed. In other words, the use of the combined 
fluids effected a saving of about 414 per cent. Neither 
the actual power developed nor the corsumption of 
fuel was noted; as on former occasions the steam pipe, 
lin. in diameter, which receives the mixture of steam and 
air from the nozzles, and conveys it to the cylinders, passed 
through a small coke fire for about 20in. of its length. 
We are informed that this little superheating apparatus 
is found to promote economy very much. That it pro- 
motes it to some extent is certain, but it must be to a very 
moderate degree. We have heard it asserted that to this 
fire, and to this alone, the whole economy of the Parker 
system is due. To e this point on one ground alone, 
it is evident that those who make the absurd assertion tell 
us directly that 20in. of 14in. steam pipe, or, in other words, 
say ninety square inches of heating surface or thereabout, is 
so efficient that it can increase by 40 per cent. the economical 
efficiency of a steam engine supplied by a boiler producing 
24ft. of heating surface. It is unnecessary, we think, to 
waste time in refuting such an error. 


Arrangements are now being made for fitting the appa- 


ratus to a of engines of considerable power. The 
expense of applying the apparatus to any engine is a mere 
trifle, we ma add. Once this is done we shall have an 


opportunity of applying a thoroughly conclusive test to the 
system, which has so far proved itself to deserve the best 
attention, not only of engineers but of employers of steam 
power. ‘That the gain to be had will always amount to 





40 per cent. we have no intention of stating, but it may be 
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very much less than this and yet be well worth having. 
The great feature of the invention is its excessive sim- 
plicity and the ease with which it can be applied to any 
non-condensing engine in a few hours without interference 
with existing arrangements. Opportunities for applying it 
should therefore be extremely numerous. The results of 
all the experiments hitherto made are uniformly encou- 
raging; and even if the invention should on extended trial 
be found not to realise the promise conveyed by these 
experiments, which is to the last degree improbable, then 
it suffices to remove the jets and a few feet of steam, 
pipe to restore everything to its former condition. This is 
more than can be said of many other “ inventions of im- 
provements in machines for producing motive power” with 
which we are familiar. 





AMERICAN NEUTRALITY. 


WE extract the following astounding statements from the 
New York Army and Navy Journal of the 24th September : 

Exit Cuassepot.—The steamer La Fayette took out on Tuesday last 
fifteen thousand Remington breech-loaders of the so-called Egyptian 
pattern, calibre 43-100, or eleven millimetres, for the French Government; 
the Péreire having taken five thousand two weeks ago. There were also 
on board the La Fayette ten thousand Remington army revolvers, three 
thousand carbines, and six million of cartridges, manufactured by the 
Union Cartridge Company. This shipment of arms to France, in itself of 
little importance, acquires significance from the fact that the French 
authorities have deterniined tu throw away the Chassepot and arm their 
soldiers with the Remington. ‘Ibe makers of that arm have orders not 
only for all the rifles and cartridges in their possession and all they can 
make in the immediate future, but their manufacturing resources are 
engaged for years tocome. Their order is indefinite, and their hand will 
probably not be restrained until France has half a million or more of this 
arm. Among the ammunition carried by the La Fayette were 401,000 
Spencer carbines and a quantity of pistol a which, having been 
once in the possession of the United States Government, carri ts 
brand. This ammunition was sent by Messrs. Schuyler, Hartley, and 
Graham, who purchased it from the Government, in accordance with its 
economical custom of selling unneeded war material. 


What will Prussia think of this? How about the Alabama 
claims, in the face of this audacious piece of partisanship ? 
America has evidently thrown herself heart and soul into 
the French cause; against this we have nothing to say. It 
would have been just as well, however, we think, had she made a 
regular declaration of war against Prussia before she proceeded 
to arm France. All manner of evil things have been said of 
England because it was assumed that she was supplying a few 
thousand rifles tothe French Government. Our dereliction of 
duty, if itever had existence, was as nothing when compared with 
the sailing of the La Fayette. The people of the United 
States have had the honour of supplying a new definition of the 
word neutrality, which we commend to the attention of Count 
Bismarck. 

A ROTARY CUTTER FOR WOOD. 

WE lately inspected in action at the works of Messrs. Mansfield, 
Price, and Co., builders, a very interesting and we think, important, 
tool for working wood, its main featuresat once strike one as being, 
more or less consciously on the part of the inventor, an application 
to wood of much of the experience obtained with the ordinary 
circular rose cutter for metal. It consists of a steel disc, of suffi- 
cient thickness to ensure stiffness, and about 14in. in diameter. 
From its outer periphery towards the centre it is somewhat— 
very slightly—reduced in thickness, so that, as it revolves, the 
external edge only comes in contact with the work ; thus dimin- 
ishing friction, and preventing the disc being twisted. On the 
edge of the disc are cut radial pointed teeth, every alternate 
tooth is thinned off on one side towards the point, two 
or three of the teeth being left full to ensure clean angles when 
used for rabbeting and grooving. These last are rather shorter 
than the other teeth. The work is thus done gradually by a 
series of preparatory operations as carried out by the skilful 
workman in iron or wood. When we saw it in operation the 
disc was rotating vertically, like a circular saw, and thus planing, 
or really sawing with a perfectly clean cut, the edges of wooden 
planks moved past it. Originally tried on a vertical frame, for 
planing a comparatively wide surface, it did not answer so well. 
Jt is interesting to see how, by thus adapting and combining what 
we may term circular saw (wood) experience with circular cutter 
(iron) experience, a very valuable tool has been produced by Mr. 
Thomas Llewellyn. Theinventor isin the employment of Messrs. 
Wright and Mansfield, the patentees of a new kind of that wooden 
inlaid or parquet flooring—an importation from Vienna—now 
getting so much into fashion for the houses of the wealthy. It is 
formed of thin strips of coloured wood glued to kamptulicon, 
which, in its turn, can itself be easily glued to an old existing 
flooring, affording an elastic joint, inaccessible to moisture and 
thus to warping. The planseemsvery good. In squaring up the 
pieces of wood forming the different designs, it was of course 
necessary to do it with great exactitude as well as cheapness, and 
it was for this special purpose that the tool was made. Here an 
absolutely smooth surface is not required, though we were shown 
blocks of mahogany stated to be polished immediately after 
leaving this tool. 





THE coming total eclipse of the sun on December 22nd will be 
observed carefully in Europe. The U.S, Congress devoted some 
£6000 to pay the expenses of parties to be sent abroad, and three 
expeditions, one under Professor Pierce, ther under Prof 
Winlock, and the third under a naval officer, will be sent. 

CoLOUR-BLINDNESS AND RAILWAY OFFICIALS.—To Dalton and 
Herschel belong the credit of first directing attention to persons 
suffering from colour-blindness, who may even themselves be in 
happy ignorance of the fact, because of this peculiar condition of 
vision not necessarily defecting the eye or interfering with the 
ordinary requirements of sight. We understand that those prac- 
titioners who examine men for employment upon railways, and 
who take the trouble of testing whether the person before him 
suffers from colour-blindness or not, discover it no unusual fact 
to find them erroneous in recognising certain colour rays, and that 
the shades wherein most err are red, yellow, green, and blue, the 
red being mistaken for yellow by some, the yellow for green, the 
pale green for cloudy white, and the blue for black, the ve 
shades which all persons working upon, or connected with _ 
ways or holding situations wherein coloured lights are employed, 
as in vessels at sea or lighthouses, should be perfect in, as a mis- 
take might prove disastrous to many. Indeed very few persons 
are perfect in their colour vision. Dr. Wilson, who is an authority 
on the subject, states that one person in every eighteen is colour- 
blind in some marked degree, and that one in every fifty-five con- 
founds red with green. Any one of this fifty-five must needs be a 
dangerous person if entrusted with the working of coloured signals; 
accordingly it behoves railway companies to test periodically, 
through their medical officer, the condition of vision in detecti 
colours of their operatives, for if colour-blindness exists we know 
education of the aye or treatment will not improve it. We know 
a gentleman who always i ight red as violet, and when 





lightning existed in the atmosphere the flash always assumed a 
violet hue to him. Men, then, who pace the deck of a steamer on 
watch, signal-workers, and railway should be even above 
suspicion of being colour-blind ; for an obvious reason, and to 
avoid danger, their efficiency should be properly tested,— Medical 
Press and Circular. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Siz Months. 


1586. Juuian Bernarp, Salisbury-street, Strand, Lon “ Improve- 
ments in the treatment and recovery of metallurgical ucts, and in 
the means and apparatus employed therein.”—26th May, 1870. 

2249. Joun Matraias Hart, Cheupside, London, ‘Improvements in 
locks for railway and other carriages.”—12th August, 1870. 

2268. GzorGE SPEIGHT, Spencer-street, Clerkenwell, London, “ Improve- 
ments in treating glue.” - 16th August, 1870. 

2288. ARTHUR CLEGG, Finsbury-place, London, ‘‘ Improvements in sewing 
machines.”—18th August, 1870. . 

2345. Georcz Epwarp Moroan, Oxford-street, London, ‘‘ An improved 

tation to ployed in facilitating the teaching of music.”—! 

August,1870. 


2370. Francis Coombes, Charlwood-street, Pimlico, London, ‘‘ Improve- 
ments in stoppers for bottles, jars, casks, and other vessels and tubes, 
and implements connected therewith.”--30th August, 1870. 

2377. Thomas Atkins, St. Albans, Herts, ‘‘ Improvements in a; tus 
for economising the waste heat and from furnaces, and in means 
for generating, collecting, and purif gases, such gases being appli- 
cable to various useful g ”—3lst August, 1870. 

2451. Arcapi STouipine, St. Kionburg, Russia, “An improved apparatus 
po lighting with legroine gas (petrol spirit).”—10th September, 

0. 

2463. ALFRED Vincent Newton, Chancery-lane, London, “‘ An improved 
mode of operating the Gatling gun and other guns of like character.” 
—A communication from George O’Kinne, Hartford, Connecticut, U.S. 
12th September, 1870. 

2482. Witt1am Snaypon, Corscombe, Dorsetshire, ‘‘ Improvements in 
apparatus applicable to the brakes and other parts of two-wheeled 


carr le 

2488. Georce Lucas, Accrington, Lancashire, ‘‘ {mprovements in looms 
for weaving.” 

2490. ILLtus AvGustus Tris, Manchester, ‘‘ Impr 
facture of brattice cloths used in coal and other mines.” 

2492. WittiaM Epwarp NewTon, Chancery-lane, London, “‘ Improvements 
in the facture of bunches or fillers for cigars, and in the prepa- 
ration of tobacco therefor.”"—A communication from Adolph Pearl, 
Brooklyn, New York, U.S. 

2494. WILLIAM ett, Lindsey Houses, Chelsea, London, ‘‘ Improve- 
ments in machinery for cutting and shaping slate.” 

2946. Henry Patrerson, Belfast, Antrim, Ireland, “‘ Improvements in 
steam boilers or generators, and in the method of generating steam.”— 
¢ as from Robert Patterson, Catskill, Greene County, New 

ork, U.S. 

2498. Wittiam Ropert Lake, p gs, London, “Im- 
rovements in life-boats.”—A communication from Robert Humble, 
ilwaukee, Wisconsin, U.S. 

2500. Frrperick Epwarps, Nottingham, ‘‘ Improvements in the manu- 
facture or production of patterned fabrics, and in the machinery or 
a tus employed therein.” 

2502. Henry James Wriviams, Wellington-terrace, We n-street, 
Blackfriars- . Surrey, ‘‘An improved machine for cutting mill- 

boards, card, and similar materials to a required breadth and length.” — 


16th September, 1870. 

2504. Ferpinanp Konn, Robert-street, Adelphi, Westminster, “ An 
ny method of separating materials of different specific 
gravity. 

2506. Epwarp Kipp and Georce Bourne, Birmingham, ‘‘ An improved 
water gauge.” 

2508. Hamitton E. Tow te, wonpieteen, London, ‘‘ An improved appa- 
ratus for forming wire into spiral coils.” 

2510. Joun Bensamin Stoner, Buckingham-street, Strand, London, “A 
new or improved suit or dress and fittings for saving life in water.” 

2512. WittiaM ALFRED MarsHaLt, Canonbury, London, ‘‘ Improvements 
in -boring apparatus.”—17th September, 1870. 

2514. Epmuwp Squire Norcomse, Liverpool, ‘I ts appli 
to letter-press printing machines and in the production of stereotypes 
to be used therewith.” 

2516. Gustav Biscuor, jun., Craven Hotel, Craven-street, Strand, 
po by Improvements in the means employed for the purification 
of water. 

2518. Witt1aM Kempe and Artaur Kempr, Holbeck Mills, Leeds, York- 
— . Improvements in machinery for raising the pile on woollen and 
other cloths. 

2520. Constant Bocarrts, Canal-road, Bradford, Yorkshire, ‘‘ Improve- 
ments in o ing grease and oil from soapy and greasy water, and in 
so employed for this go .”—A communication from Alfred 

got, Herstal, near Litge, fiom. 200 September, 1870. 

2524. n-Trent, Staffordshire, ‘‘ Im- 

plates employed for flat print- 
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Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2544. Georce Tomiinson Bovusrietp, Loughborough Park, Brixton, 
Surrey, “ Imp’ its in the fact of hy ‘bon oils made 
from petroleum, bituminous coals, shales, schists, and other bituminous 
substances.”—A communication from Joshua Merrill, Boston, Massa- 
chusetts, U.S.—22nd September, 1870. 

2545. Joun More, New York, U.S., “Improvements in the cutter heads 
and cutters of the Woodworth or cylindrical wood-planing machines.” 
22nd September, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 
2728. ALEXANDER MELVILLE CLARK, Chancéry-lane, London, “ Hat- 
blocking hi "27th Be ber, 1867 











1520. CHARLES Bowses Barton, King Edward-street, Great Grimsby, 


1528. James Wesster, Birmingham, ‘Converters for steel and other 
metals, re! 

“ Looms for weaving.” 

a 3 wa Wittram CaRNeELLy, Manchester, 
lay, . 

1540. GorrLies Zeer, Great Prescot-street, Goodman’s-fields, London, 

1544. JAMES Henperson, New York, U.S., “‘ Refining and purifying cast 

1546. Henry Bianpy, Nottingham, ‘‘ Vessels employed in manufacturing 
nitrous oxide &.,” igh 

1552. Hrwri ADRIEN Bownevite, Sackville-street, Piccadilly, London, 
“Label holders and fasteners.” — A communication from Victor 

eg ne, | Purifying gas.” 

. WitLtiaM ELELAND, bad 
1562. ALEXANDRE MANBRE, ‘Baker-street, Loni oe Treating and purify- 
e substances.” —28th May, 1870. 
ay Ay my? peed France, “Gymnastic performances.”— 
‘ay, . 

1587. Jonn Leicuton, sen., Brewer-street, St. James’, Westminster, 

” ns the edges and margins of books and paper.”—3lst May, 


1870. 

1589. Jonn Hornsspy CarrutHers and SrePpHen ALLEY, Glasgow, 
“* Wheels.” —1st June, 1870. 

1606. EpHraim WiLLIAM Hopcetts, Moreton-in-the-Marsh, “ Rick cloths 
or covers.” 

1607. Henry Trummins, Acton, “ Hinges.”—3rd June, 1870. 

1626. Danie, Spitt, Hackney-terrace, Hackney, London, “ Insulating 
= wires.”— 4th June, 1870. 

1638. Witt1am Ropert Lake, Southampton-buildings, London, “‘Pre- 
venting the corrosion and f of ships’ bottoms and other surfaces 
in water.”—A communication from James Gamage Tarr and Augustus 
Henry Wonson.—6th June, 1870. 

1838, AARON MercaLr and WILLIAM Grssons, Preston, ‘‘ Mules for spin- 
ning.” —28th June, 1870. 

2113. Tuomas Kirsy, Barrow-in-Furness, Ricuarp Brapv, Belfast, and 
WituaM Bartison Krrsy, Preston, ‘“ Raising and lowering revolving 
shutters.”—27th July, 1870. 

= Maes Brown ie, Glasgow, N.B., ‘‘ Show tablets.”—lst August, 


2156. ALFRED Vincent Newton, Chancery-lane, London, “ Feeding 
sheets of pee to printing presses."—A communication from John 
Thomas Ashley.—2nd August, 1870. 

2295. James Howarp and Epwarp Tenney BovsFie.D, Bedford, ‘‘ Cutting 
grass or corn.” —19th August, 1870. 

2331. ALBERT Marcius SILBeR, Wood-street, Cheapside, London, ‘‘ Im- 
a in apparatus for lighting and heating purposes.”—24th 

ugust, 1870. 
2345. Georce Epwarp Moraan, Oxford-street, London, ‘“‘ Facilitating the 
of music.”—26th August, 1870. 

2353. Herpert Joun Happan, Strand, Westminster, “‘ Tunnelling.”—. 
communication from William Sykes.—27th August, 1870. 

2400. Robert LeicuTon, New-street-square, London, ‘‘Impressing, 

ding, and printing on the edges and covers of books.” —2nd 
September, 1870. 

= MatHew Lawson, Leeds, ‘‘ Wearing apparel, &c.”—8th September, 
1870. 

2463. ALFRED Vincent Newton, Chancery-lane, London, ‘‘Guns.”—A 
from communication George O’Kinne.—12th September, 1870. 

2469. Henry Deacon, Widnes, “ Chlorine.”—13th September, 1870. 

2476. Henry Deacon, Appleton House, Widnes, “ Bleaching powder.”— 
14th September, 1870. 


2502. Henry JAMES “ WILLIAMS, Wellington-terrace, Wellington-street, 
Blackfriars-road, Surrey, ‘Cutting mill-boards, card, ? — 16th 
September, 1870. 


2528. Davip Hunter BRANDON, Quai Napoleon, Rouen, France, “‘ Cut-off 
valve gear for steam engines.”—A communication from Daniel 
M —20th September, 1870. 

2544. GeorGe TomLinson Bovsrietp, Loughborough Park, Brixton, 
neg “ Hydrocarbon oils.” — A communication from Joshua 


Me: 
2545. Jonn More, New York, U.8., ‘‘ Cylindrical wood-planing machines.” 
22nd September, 1867. 
ch application 


7. 

AB gens be an interest in 

sho! icave particulars in writing their objections to su: 

at the office of the Commissioners of Patents, within fourteen of its 


date. 


List of Specifications published during the Week ending 
lst October, 1870. 

2071, 2s.; 245, 4d.; 292, 1s; 327,18.; 340, 6d.; 378, 10d.; 382, 1s. 2d.; 396, 

.; 397, 10d.; 398, 8d.; 399, 4d.; 400, 8d.; 401, 1s. 10d.; 404, 8d.; ; 
411, 10d.; 412, 1s. 10d.; 415, 8d.; 417, 10d. 
435, 8d.; 436, 10d.; 487, 10d.; 438, 8d.; 439, 10d. e ° 
10d.; 461, 1s.; 463, 1s. 6d.; 464, 1s.; 468, 10d.; 472, 6d.; 474, 8d.; 476, 84.; 
481, 8d.; 482, 8d.; 488, 2s. 6d.; 494, 8d.; 497, 10d.; 502, 10d.; 512, 1s. 6d.; 
518, 4d.; 514, 4d.; 517, 4d.; 519, 4d.; 522, 4d.; 526, 4d.; 527, 10d.; 528, 4d.; 
529, 4d.; 580, 6d.; 531, 4d.; 532, 4d ; 584, 4d.; 536, 10d.; 538, 4d.; 540, 4d.; 
42, 4d.; 546, 4d.; 550, 4d.; 552, 4d.; 554, 4d.; 555, 4d.; 558, 4d.; 561, 4d.; 
562, 4d.; 568, 4d.; 572, 4d.; 578, 4d.; 579, 4d.; 580, 4d.; 585, 4d.; 586, 4d.; 
587, 4d.; 593, 4d.; 606, 4d.; 634, 1s.; 811, 10d.; 908, 1s. 








any one of such applications 








*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price a Sums a must be 
remitted by Post-office Order, poyeiie at the Poast-office, 5, High 
ee Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRAOTS OF SPECIFICATIONS. 
i iptions are made Abstracts prepared expressly for 


fall, 





2734. FreperRick Meyer and Wittiam Warnwricat, jun., Paradi 
street, Lambeth, Surrey, ‘‘Candles.”—27th September, 1867. 

2739. Jonn Henry Jonwson, Lincoln’s-inn-fields, London, ‘ Railway 

Rg ey gl ‘Sharpening kni 

. WittiaM MitcHetyt, Manchester, ‘ ves 
October, 1867. . : 

2766. Taomas Epwarp CLarke, Apsley Cross, Somersetshire, ‘‘ Bedsteads 
and mattresses.”—lst October, 1867. 

2794. Jutius Gurmany, Berlin, Pruss: “Sewing machines.” — 4th 
October, 1867. 

2807. ALFRED BrapsurN and Samvet THomas Marsn, Birmingham, 

2008 Boman Gaava, fon, Unity Plour Mills, Belper, Destyshive 

. RicHaRD SMiTH, jun. jour 
“ Millstones."—0¢h October, 1867. — denise ; 

2845. Wittiam WarREN, Cheltenham, Gloucestershire, “‘ Street sweeping 
and cleaning machines.” —9th October, 1867. 

2760. Georce ALLIBon, Worcester, and ALEXANDRE Mansre, Baker- 
street, London, ‘‘ Conv cereal and vegetable substances into sac- 
charine matter, &c.”—1st October, 1867. 

2701, SaqUEL Jouweox, Crook, nese Darlington, Durham, “Bricks, dc.” 

. SAMUEL JOHNSON, near Dar! ur! “ Bric! 5 
—4th October, 1867. ” ‘ ” 

2915. Oris Converse Waite, Massachusetts, U.S., ‘‘Chairs for dentists, 

barbers, &c.”—17th October, 1867. 


."—1st 





Patent on which the Stamp Duty of £100 has been Paid. 


2410, Tomas Horstey, Coney-street, York, ‘‘ Breech-loading fire-arms.” 
1st October, 1863. ” . * 


Notices of Intention to Proceed with Patents. 
1466. Hermann OsTerKamP, Eschweilerpumpe, near Aix la Chapelle, 
“ Rock machines.”—20th May, 1870. ‘ 
1481. Wittiam Epwin Heats, Camden-road, London, ‘‘ Cooling or refrige- 


eg &c.” 
1483. Henri ADRIEN BonNEVILLE, Sackvill Lond 
“Se machines.” —A communication eng 8 Taney ii 
1488. ALEXANDER Browne, Gracechurch-street, London, “Screw 
”—A communication from Cornelius Johannes Wilton 
e.—23rd May, 1870. 
1494. Henry Cocnsurn MILNE Ximenes, W: ive, and Epwarp Betin- 
court, Boulogne-sur-Mer, France, ‘Hi , preserving, and facing 
stone, chalk, &c.” 
1497. Epwarp WatBank, Leeds, “‘ Boots and shoes.” 
1498. Evan Leiga, Manchester, “ Piles for poeing popes 
communication from Thomas W. H. Moseley and ik Allen 
1502, ALEXANDER CocuRan, Kirktonfield, and Joun Kerr, Neilston, 
1507 Ro Po La git Poplar, ” 
. Ropert Henry Pov Emmett-street, < 
and cables.”—24th May, 1870. ee 
1509. CnaRLes TorpHam, Bunhill-row, London, “ Dividing 
“ 
1517. James SHaNKs, Arbroath, Wheels for traction steam engines and 


” 
vy 
-_ —_ Epwarb TyrReLt Sreane, Barking, “ Fire-escapes.”—25th 
‘ay, 4 








J g descri; from 
Tot ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engi Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

691. J. B. Grvrip, Paris, ‘‘ Motive power engines.” —Dated 9th March, 1870. 

This consists in the use of the — injector of M. du Fay, and the 
employment of ap’ hamber for iting ext: mutters, 
an ting them from getting into the working parts of the machine, 
and also the general arrangement of the parts. 
692. é Hopkinson, Southport, “‘ Boilers and furnaces.” —Dated 9th March, 

0. 

The inventor makes the boiler of a short length in proportion to its 

diameter, and places in it a number of tubes or flues in proportion to its 





the fire-bars there is a space and door in the brickwork for the reception 
and removal of clinkers. 
695. T. 8. Truss, Old Kent-road, “ Boilers.” —Dated 9th March, 1870. 

This consists in the coustruction of boilers and coils in sections appli- 
cable to hot water and steam apparatus, for heating buildings by the cir- 
culation of hot water or steam, and for other . The boilers con- 
sist of two or more sections or parts, each m being a distinct part of 
the whole, with or without tube or tubes attached, but forming a tube of 
itself. The sections are jointed together by fie xible joints, so that any 
section may be removed. 

718. J. A. and J. Horutnsoy, Huddersfield, “‘ Steam engine indicator.”— 
Dated 11th Murch, 1870. 

This consists, in the First pluce, in substituting for the drop guiding rod 

passing through the swivel arm a vertical rod or pillar 


venient part on the upper side of the guiding arm, such rod 
through or outside the swivel arm, to w the pencil is 

as to admit of the pencil being guided and to the paper by work- 
ing the guiding arm as requir 


670. RY Rosine, Paris, ‘ Combined boiler and kiln.”—Dated 7th March, 
1870. 

A circular lime or cement kiln is with a steam boiler in the 

uptake, which is bnaed by the ncaphag baat Delors leven ie op, the 

outlet contracted for the purpose of supporting it.—Not proceeded 


741. W. Pa Li “ Furnaces.”—Dated 14th March, 1870. 
The liquid fuel venient 


is in a tank in any safe and con 
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. Oct. 7, 1870. 





and is conveyed to the furnace by a 
ceive strong currents of air from a 
or 


perfect combustion.—Not proceeded with. 
743. J. Grover, Clerkenwell, “‘ Regulating flow of air in furnaces.”—Dated 
14th March, 1870. 

This consists in the use of fixed louvre plates applied to the fire doors. 
These louvre arranged parallel to each other on 
be pooner es of R... — so as to have the effect 
down’ on to the top and front of the 


the fire doors to incline 

el, and thus produce a —_ 

fire on the wu surface of it by which the fuel will be more thoroughly 
consumed and smoke prevented.—Not proceeded with. 


mead 0 pam ond men vind. ms m goming out Tn | 
cesses, which have springs or prevent them from coming ou’ 

bad weather. This capstan ei runs ie a an. Se 
which case it is used as an ordinary ) or it can be connected with 
an axis by means of apin, which runs When thus arranged 
it gives motion direct to the barrel by means of a 


windlass 
— and — wheel. ey to - | -—— 
absolu necessary, ma: employ: desired. 
ment of modenion ‘is tay dow apd povatll, it is 
used when the anchor is being withdrawn from its hold. 
738. W. Nicnorson and D. Horxuys, Holborn-hill, ‘‘ Roughii 


This improved cl 
their outer edge to 
when together an 


& 





744, R. N. Pratt and R. Berryman, Philadelphia, U.S., “‘ Boiler indicators.” 
—Dated 14th March, 1870. 

The vessel is of a spherical form, and to the under side of this vessel is 
secured a pipe extending longitudinal toa point where it is bent at a 
right ie and passes through the shell of the boiler, within which it 
terminates at a point below the low water line. At the upper end of the 
chamber is a pipe, to a branch on which is secured another pipe, the 
latter extending horizontally to a point where it is bent at a t angle, 
from which point it is carried downwards through and secured to the 
shell of the boiler, a terminating within the boiler at the low water 
line. The portions o e pipe Just mentioned and the pipe last men- 
tioned on the outside of the boiler should be of sufficient length to permit 
them to yield somewhat. 

762. J. T. Gaurreau, Paris, “‘ Engine governors.”—Dated 13th March, 1870. 

This consists essentially in utilising the differences of tension of the 
tang prod on the driving wheel or pulley in consequence 
of variations in the work to be perf: onthe eqns cones, Sas 
indicate the amount of motive power transmitted by the ving shaft. 
The driving wheel, whether a pulley or gearing, is loose’ on the shaft, 
which transmits motion to it by the intervention of s , the 
various flexions of which effect an angular lacement of the drivin 
wheel in relation to the shaft which carries it from or to a boss key 


+40} 





thereon. 





Class 2.-TRANSPORT. 

Including Ruilways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

655. A ces M.P. for North Durham, “‘ Ventilating.”—Dated 5th March, 


The inventor takes, say, a vessel which has to hrough'various parts 
of the world, in which,the heat of the atm ere is oppressive to the 
passengers and crew, and where it is necessary that the heat of the cabins 
or compartments should be reduced ; he fits or arranges a series of per- 
forated or open ended pipes along the ceilings or other parts of the berths 
and cabins ; these all lead from a reservoir or chamber in which a fan is 
connected or fitted, so that while the fan is at work fresh air is made to 
circulate through the pipes or between the pipes into each of the com- 
partments. The air in its , either to the fan or after it has left it, is 
caused to comein contact witha set of pipes or hollow plates, in which cold 
wateris made to floweitherin the pipes orin contact with the external sur- 
face of the pipes. The supply of water he proposes to obtain from the sea or 
river, and at some depth below the surface, by lifting or forcing it through 
& pipe or pipes in connection with the vessel to the required depth. 

659. F. C. Hirus, Deptford, ‘‘ Vessels.”—Dated 5th March, 1870. 

The inventor forms or inserts in the vessel, as near its centre of motion 
as possible, a water-tight chamber or several such He prefers 
to make these chambers of iron, and of a hemispherical form, but their 
length may be r than their breadth. The chambers may either be 
constructed with the vessel, so that its sides and bottom shall form part 
of them, or they may be constructed ey and fixed in the interior 
of the said vessel. The bott of the chamb may rest upon the 
keelson, and their upper edges may rise above the deck. The chambers 
thus constitute bowl-shaped receptacles, in each of which are placed a 
smaller water chamber of corresponding form.—Not proceeded with. 

664. H. A. Corsrn, Paris, ‘‘ Propelling vehicles.”—Dated 5th March, 1870. 

The improvements are based on the following principles: The road 
locomotive, instead of being used as a means of traction only, is utilised 
as a source of motive power to be applied to a number of trucks or wagons, 
each provided with one or more driving wheels operated by independent 
machinery, supplied — Pe from the locomotive. In this manner 
each of the trucks is cai to drive itself, and may also assist in draw- 
ing the remainder. He is thus enabled to utilise the adhesion of almost 
the whole of the train of trucks for ascending the steepest inclines, which 
may therefore be effected with the heaviest and under the most un- 
favourable circumstances. 

674. F. Wirxins, Farnborough, “‘ Ships.”—Dated 7th March, 1870. 
These vessels are to be constructed in two parts or divisions, one being 
laced several feet above the other. The hull or lower vessel which is to 
in the water is to be built as ships usually are, of iron, wood, or other 
suitable material, and is to be immersed to the water’s edge, or nearly so, 
at or near which it the deck or back of the hull is to commence. 
is to be equally water-tight with the other parts of the hull, so that it may 
float at, under, or above the surface of the water with equal safety. Above 
the deck of hull (which may be slightly arched upwards towards the 
central parts) the inventor erects a stage, platform, deck, or vessel, which 
is to be supported on a skeleton gridiron or open framework formed of 
pillars or stanchions of iron, wood, or other suitable material, and of ap- 
ved form and position ; the open space between the upper vessel and 

e hull may be called the water-way. It may be about 8ft. or 12ft. high 
at the water’s edge, the distance varying according to circumstances. The 
effect of this intermediate is to allow the waves to pass throught it 
and glide over the deck of the hull, instead of dashing against a flat side, 
as it would do, of an ordinary ship. 


678. J. Piecrome, Plaistow, “‘ Rails.”—Dated 8th March, 1870. 

The inventor makes them of two"parts: the lower tne! or base of rolled 
fron, and thus forms what may be termed a longitu chair to receive 
the upper part, which is of rolled steel, and forms the head of the rail. 
Thus, when both the parts above-mentioned are combined together, they 
form a rail having an iron base and a steel head, and not of necessity re- 
quiring chairs or fish-plates to secure the same in position. The base, or 
lower or chair-plate, should consist of a plate, say, about 6in. (or more) 
wide, having a web at right angles to it, like the letter T reversed, with 
a shallow groove in the bottom plate close to the web. 

688. F. Duranp, Paris, ‘‘ Submarine constructions.”—Dated 8th March, 1870. 

A tube is folded or creased like bellows, and in such a manner that it 
may be contained in a very small chamber or tacle, which will 
slide upon the bed of a river, or upon 7 other surface whereon it is de- 











of the cord to a sheave or 
mounted loosely on the bar or on the 
a short tube, the end of which carries a disc, which has a number 
of ratchet teeth cut or formed on its or face for a spring claw to take 
into. The spring claw is pinned toa fixed part of the frame ; it has a 


tall-piece for on, so as to disengage the ratchet and allow the cord 
to run out when the ley or bar is qui d.—Not proceeded 


to be | 
707. J. W. Grover, Westminster, “ Railway rolling stock.” —Dated 10th 
March, 1870. : wp, a eg , 





another 
le, which is then heated and welded in dies or otherwise 
under a steam and fo epeoquanay ant t the dimen- 
sions. According to the Second of invention it ts to 
form wheel tires, and such like clroular or enmular‘esGclee, ly 
rolling entirely, without the use of power hammers or hydraulic presses. 
733. ie Sa, Lambeth, “Railways and tramways.”—Dated 12th March, 

Metal ties, shoes, chairs, or brackets, notched, slotted, or 
together, are used instead of transverse sleepers of wood, and brackets 
screwed, bolted, or spiked together, no dove-tail being used.—Not pro- 
737. G. Tyzacx, North Shields, “ Windlasses and capstans.”--Dated 12th 

March, 1870. 


ordinary capstan is 60 arranged as to give motion to a windlass by 





en tog pse. 
tical pieces is cut a slot, incl: inwards towards the front of the shoe, 
and ut the front and back of piece a place is formed by stamping, 
nears or spike. These four pegs or spikes, which ure for 
obtaining a or the horses’ feet on icy or sli have their 
shanks at right angles, and slotted ~yo of & them securely; 
a jection is left at the front and of each ,semi-elliptical piece, 
w is turned up and inclined i ds, thus f g four clips. 
746. J. J. and J. F. and W. A. Stevens, Southwark, “ Railway points and 
ignals.”—Dated 14th March, 1870. 
This consists in the mechanical contrivance of apparatus, consisting of 
brackets fixed to the levers, the guiding bars, and travelling pieces. 
754. G. Brown, Glasgow, “‘ Velocipedes.”—Dated 15th March, 1870. 

This consists in applying to wheel of a velocipede having two or 
more wheels in the — the fork, cranks, gui handle, brake, 
and seat or saddle, ly fitted to the vehicle known as the bicycle, 
parse making every wheel 4 driving wheel, to be worked by a separate 
individual. Between every two pivots of the guiding handles of the 
velocipede, or if it bea bicycle, between such two pivots, a stiff backbone 
is ay disposed, through which backbone the pivots are free to re- 
volve. 

7%. R 8. Prowse and H. Duke, Liverpool, “‘ Hand trucks.”—Dated 15th 
March, 1870. 

The inventors form each axle in two lengths, and attach the wheels 
securely thereto in such a manner that they rotate together. Each length 
of their axle is carried through a hollow bush, formed with bearings at 
the ends, and as between to contain the oil or other lubricant, such 
said bush or es secured to the underside of the truck. The 
two lengths of axle may be connected at their inner ends or run se ely, 
pi WA other means for preventing lateral movement being empuayet 

latter case. 








Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

651. Z. Strano, Glasgow, “ Dressing textile fabrics.”—Dated 5th March, 


This consists in using gum manjok instead of starch, British or other 
gum, hitherto used, or dextrine, as « dressing, stiffening, or finishing 
material, and asa thickener to combine with colours or mordaunts in 
printing; or the gum manjok may be mixed or combined in various pro- 

rtions with other mate’ in use for the same purposes. Gum man- 

ok isa substance obtained from the meal or flour of the root of the 
Janipha Mavihot (sometimes also called Jatropha Mavihot), by the pro- 
cess which is commonly employed for converting ordinary starch into 
British gum. 
722. J. Moysey and C. Tuorne, Leytonstone, “ Hackling machinery.”— 
Dated 11th March, 1870. 

The inventors employ for the purpose of hackling phormium, tenax, 
aloe, manilla p, and other similar long fibres, a drum revolving on a 
horizontal axis, and armed with teeth or spikes pointed at the end, and 
having sharp annular edges in front or at the front and back. This 
drum is of such a size that the fibre upon the machine shall not be able 
to lap :nore than about half way round it. 

724. A. B. Mascret, Paris, “ Combing flax.”— Dated 11th March, 1870. 

Two endless chains, consisting of fiat links, are ca to travel 
together over flat-sided pulleys, and disposed one above the other, the 
two adjoining or opposing surfaces of the two chains being held in con- 
tact with poe § other by passing between guides. These surfaces form 
nippers for holding the tufts of fibres whilst being combed or straightened 
and serve to carry them along at the same time to a receiving trough, 
wherein each tuft is deposited in ion, the one overlapping slightly 
the other. The bottom of the receiving trough consists of an endless tra- 
velling band, which continually conveys away the combed tufts in the 
form of a ribbon or sliver. A vibrating arm, worked by a crank, and 
= ided with a crosshead or rake, serves to take each tuft as it is re- 

eased from the nippers and draw it into the receiving trough. 
734. J. Brown, Leeds, “ Carding engines.”"—Dated 12th March, 1870. 

In order to render carding e es more efficient than heretofore, espe- 
cially when operating upon fibres which require a more or less severe 
carding or per pean ayy the inventor pa to apply two or more 
rollers to each worker, for the purpose of giving the fibre a nip—like that 
given by the oi feed rollers—while presenting it again to the swift 
or card cylinder. us the partially carded fibres, instead of being 
stripped from the strippers by the swift as heretofore, will be held up to 
the swift and gredually fed thereto, thereby [insuring a very efficient 
combing action. 

740. J. Morris, Belfast, ‘‘ Jacquard mechanism.”—Dated 14th March, 1870. 

This relates to the hooks employed in Jacquard apparatus. Thee hooks 
have hitherto been formed with the heads single, and thus have not al- 
lowed of using two cylinders, one on each side of the machine, unless two 
sets of needles were put in ; whereas with the improved hooks only one set is 

The invention consists in making double-headed hooks of such a form 
as that two cylinders cau be employed, one to weave the centre and one to 
weave the border, so that it is not necessary to change the cards, for the 
cylinders can be put in motion sooner than the cards can be changed. 
761. J. C. Ramspen, Bradford, “ Looms.”—Dated 15th March, 1870. 

The inventor fixes a hollow cylinder in the interior of the shuttle boxes. 
In this cylinder a helical ve is cut, or there may be more grooves 
than one. In the interior of the cylinder he places what may be termed 
apiston, which is free to slide backwards and forwards, but not to revolve. 
Into this piston he fixes a stud or studs, according to the number of 
grooves cut into the cylinder, each stud taking into a ve. Therefore, 
as the piston is slided backwards and forwards, the cylinder is caused to 
revolve, first one way and then the other, and by reason of the shuttle 
boxes being attached thereto they will receive the same motion to slide 
a ge at the proper time, the required distance, and in the proper di- 





771. R. Laxix, H. Ruopes, J. Wars, and W. Greastey, Manchester, 
“ Spinning mules.”—Dated 16th March, 1870. 
isti it of ‘hi eby the rotation of 


in an arrang h 
the rim pulley and friction cone can be discontinued during any portion 
of the carriage This 








without stopping the rotation of the other parts. 
enables the inventors to for backing off or to back off, and put 
the fallers down during the outward run of the carriage. 
”.~Dated 16th March, 1870. 





772. R. Tonos, Manchester, ‘‘ Looms. 
This consists, First, in an improved letting off motion when a) tolooms 
in which one or more are employed; 8 dl ti 


ions, 80 as to be able to 


warp 
the warp beams by toothed wheels and change 


vary the relative quantity of warp given off 





Class 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 


677. C. J. Fox and R. Larcum, 
mowing.” —Dated 8th March, 1870. 

The inventors use an t of steam or power generator 
cylinder and and piston rod, acting or indirectly w the 
knives or cutters, which engine may be steam, air, or other 
motive power, and forms part of and mowing machines. By the 

escribed arrangements the work is performed by the machine 


above-d 
much more quickly and effectively than by any 
because the power for working the knives is not ant 
the motion of the horse, which motion is actually necessary the 
or cutters should move with a greater speed.—Not proceeded with. 
683. J. Poison, Paisley, “ Treating grain.” —Dated 8th March, 1870. 
This of a cylindrical or conical barrel or drum placed either 


u 
‘ves 


carrying the apparatus. This tablemay be attached 
or otherwise to the rear we ete sue, © so placed 





to the that the of 
— delivery edge 


701. G. B. Hamu, Willimantic, U.S, “ Thrashing machines.”—Dated 
a ae Se. 
e shaft e thrashing cylinder revolves in the frame or in slotted 
attached to the lattes The 


bearings 
Soeur hall Ge Gwe Ghedls or Gio taind eden toe 


662. J. E. Rawsomeand J. R. Jerreries, Ipswich, “‘ Double-furrow plough.” 
Dated 5th March, 1870. 

According to the invention a double-furrow plough is constructed witb 

two seta of pl ments, moun’ in such manner that by 


position, and so that as the 
implement is drawn to and fro over the id it may throw the furrows 
always in the same direction, thus forming a double-furrow one-way 
lough. The horizontal and longitudinal axis above-mentioned constitutes 
main beam of the am oe at the front is carried by a pair of 
wheels and in rear by a e central wheel, carried between a pair of 
pl h handles or arms in which the main beam terminates. This wheel 
adjustable, so that the inclination of the beam to th ground may be 
slightly varied to suit the state of the soil. Two hb are ted 
on the main beam, one near each end thereof, and in such a manner 
as to be able to turn thereon; and these crossbeads receive upon them two 
plough beams or bars, on each of which is mounted two ri. frames, 
each with its mould-board, share, coulter, and other parts. These pl i 
tools do not work simultaneously, but when one set is at work and below 
the main beam or axis the other set is above it aud out of work. The 
bars or beams on which these ploughing tools are carried can either be 
rigidly fixed to the crossheads or can be made adjustable, and are then 
capable of moved to and from each other along the crossheads, and 
of being fixed thereon in any desired position, and so that the width of 
the furrows may be adj at pleasure. In order to stiffen the beams 
bet the heads one or more additional heads or ling 
are introduced, and which can either be made fixed or adjustable in length 
as desired. To raise the fore end of the main beam to admit of the 
plou; tools being turned around it, as already described, the leading 
wheels of the implement are depressed. This may be done by means of 
a bell-crank lever mounted on the front of the beam in an upright posi- 
tion, and from it a cord passes to a drum at the back of the implement, 
and the ploughman, when he wishes to de’ the leading whi winds 
the cord upon the drum. The other end of the bell-crank lever either acts 
directly on the lower part of the main wheel stem or upon the axle, in 
which case it is forked, and when the axle is horizontal sections of 
it bear on the axle, when the axle is inclined only the higher, and receives 
the pressure on the axle by means of the lever This tends to bring it to 
a horizontal position, whilst at the same time it lifts the main beam of 
the implement. 
721. J. Wricut, Islington, “‘ Watering gardens.”—Dated 11th March, 1870. 

It consists of a cylinder of brass or other suitable metal, with or with- 
out a transverse tube at one end, and a nozzle at the other end for 
attaching to the delivery hose or pipe conveying the water. When made 
with a transverse tube the said tube is perforated with holes in such a 
manner that water forced through it falls in a gentle shower whatever 
force is used. When made without a transverse tube the same kind of 
perforations are made through the whole or _ of the length of the 
straight cylinder ur tube, and the resulting shower is the same.—Not 
proceeded with. 

736. J. Potson, Paisley, N.B., “‘ Treating grain.”—Dated 12th March, 1870. 

The separator consists of a framing, in the upper part of which two or 
more sieves are placed ; the portion of the coarsely ground grain which 

through the sieves is discharged a spout on to a series of 
frelined planes in communication with a fan or other exhauster. As the 
ground material passes over or through the inclined planes the exhaust- 
ing action of the fan draws off the fine and lighter portions, whilst the 
heavier portions descend in succession through the inclined planes, and 
are ultimately gathered in a spout or duct, the lighter portions passing 
off through a separate spout or duct. 
776. W. Ratwrorts, sen., and W. Rarsrortn, jun., “ Rotary condensers.” 

—Dated 16th March, 1870. 

A single wire of the necessary thickness is first coiled round in a 
helical direction, making thereby a wire cylinder, and forming, as it were, 
the foundation of the afterwork in the construction of the screen, the 
cylinder formed being of any necessary length. Cross wires are then 
interwoven with the continuous helical wire (composing the cylinder) 
over and under each alternate round of the same, by this means forming 
a cylinder with square, or, as in some inst hereinaft tioned, 
rectangular meshes. 

















Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
729. C. Ricuarp, Paris, “ Construction of piers."—Dated 11th March, 1870. 
The pier, or similar structure, is made of beton held in sheet-iron 
or like caissons, fitted or connected together, one in front of another, and 
so on, up to high water mark, till the required form and size are obtained. 
A monolith structure may be thus preduced. The caissons are separated 
by a partition which forms the fourth side of the immersed block, and 
receives angle ties or fastenings which connect the caissons together ; 8S 
or otherwise shaped fasteners are placed in the partitions to hold the 
blocks of beton together.—Not proceeded with. 
735. J. Duwwacuie, Glenboig, “‘ Stoves for drying bricks."—Dated \2th 
March, 1870. 
A portion of the upper part of the flues extending as far along the stove 
from the hot end as may be considered necessary is covered by insistent 
slabs or tiles of fire-clay, stone, iron, or other material, and above the first 
set of such slabs or tiles, and at a distance from them, a second set of slabs 
or tiles is placed, the second set extending completely along the whole 
length of the stove, and thus forming the floor on which the bricks or other 
articles to be dried or desiccated, are placed. 
774. W. Morcan, Mitcham, “ Preserving life from fire.”—Dated 16th March, 
1870. 


Near to the ccping, and if possible above the highest windows in a 
series of buildings or street, is fixed by brackets, at a convenient distance 
from the wall, a continuous tramway which may be carried across a street 
by means of girders if necessary, which tramway is suitably constructed 
for the reception of a wheeled carriage, capable of easily running upon it. 
and bearing a bell. Dependent from this carriage, and hung by an ordi- 
nary block and tackle, is a cage, suited to contain oneor more persons, the 
running tackle connecting it with the carriage above being worked by 
those inside it.—Not proceeded with. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
739. A. Du Biep, P. CHENAILLIER, and J. Avorret, Paris, “‘ Cartridge 
holder.”— Dated 12th March, 1870. 

The cartridge box or holder is made of leather or other suitable 
material of the usual form, and is divided by a partition, in which are 
perforated holes for the reception of the cartri The back of this 
partition is lined with a sheet of india-rubber, lorated with holes con- 
centric to the first holes, but smaller than the cartridge.-—Not 
wr 
752. W. R. Pare, Newcastle-upon-Tyne, “ Fire-arms.”—Dated 15th March, 

1870. 


The inventor constructs an improved form of needle or anvil to replace 
the usual oblique spring needle or anvil at present being used in central- 


guns and rifles, and for this he fits to the inside of 
.- upon by the crane of the 





tumbler when 
770. - e Witsox, New York, U.S., “‘ Gun carriages.”—Dated 15th March, 
1870. 
This invention dispenses with the compresser screws, which are 
used to produce frictional hold of the with or on its slides, and 
it extremely difficult, if not impos- 
e. In place of 





The rollers are o , as they 
and they also require the hold to be 
is being run. ‘ 


Class 7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; Ornaments, Musical Instru- 
aah Lamps, anufacture of Dress, dc. 

. B.S. , Li “ Hats.”— Dated 10th March, 1870. 
705. H. 8. ba mre | wae ae - 
aie Sue ce eee ae ame 
less 
; of the interior of the or body. This 


in the ordinary way for, say, from one-half to 
and the romaleing pertion’'te covured to a piece of stout lace or 
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other fabric, such as crochet work made from purse or twist silk, or 
other thin strong threads attached to the body, to complete the circle of 
connection between the head — and the shell, leaving a small space 
between the body and head lining for the admission of air, which, enter- 
ing through the lace or other open fabric, passes upward between the lining 
and body ofthe hat, and out through a ventilator or ventilatorsin the crown, 
or side, or both, thus securing perfect ventilation during the time the hat 
is in use. -- Not proceeded with. 

708. J. Brapy, Manchester, “* Skirts.”—Dated 10th March, 1870. 

This consists in producing the appearance of a tuck or open work 
around the skirt, by sewing two pieces of material together that will 
form a slot into which plain or coloured tape or cords may be afterwards 
drawn, and which are readily withdrawn und renewed by the placing of 
new tapes or cords therein. One of the materials forming the slot may 
have open figured work designed upon it, so that the coloured tape or cord 
will be exposed through the holes or openings, and thus form a pleasing 
and tasteful appearance.—Not proceeded with. 

672. H. Hervert, Charterhouse-buildings, ‘* Boxes for furs.”"—Dated 7th 
March, 1870. 

The inventor makes for this purpose a cylindrical box of pasteboard or 
of a veneer of wood covered h paper with a suitable end and lid. 
Within this box he fixes a veneer of cedar wood in such manner as com- 
pletely to line or cover the cylindrical sides, and he also fixes circular 
discs, cut from veneers of cedar wood, to the bottom and to the interior 
of the lid of the box, so that, as it were, a very light inner box of cedar 
wood veneer is formed.—Not proceeded with. 


727. 8. Sippons and D, B. Muse, Ledgley, “Clocks.”—Dated 11th March, 
870. 

The inventors onpiey a series of three wheels, the peripheries of which 
are of a cylindrical figure, and have the required numerals painted or 
otherwise made thereon. Partitions of the peripheries of the said wheels 
are presented at an opening in the case of the clock, and by the figures 
on the portions so presented the time is indicated. The periphery of the 
wheel on the right carries a series of numerals from one to nine, and also 
has after the 9 the sign O. The figures in this wheel indicate the units 
in the minute series ; the second wheel carries two series of numerals, 
exch series consisting of numerals from one to five, each series being 
followed by a blank space. These figures indicate the tens in the minute 
series; the third wheel carries the numerals one to twelve to indicate 
the hours. 


728. P. C. THamsen, Copenhagen, “ Artificial leather.”—Dated 11th March, 
1870. 

The inventor takes leather waste, leather cuttings, leather shavings, or 
other small bits of leather, either new or old, and reduces it to a kind of 
fibrous pulp by hand labour, or by a machine or mill (either by grinding, 
pounding, cutting, rasping, carding, or grating); if old waste is used it 
should first be cleaned thoroughly. This matter or pulp is taen kneaded 
with india-rubber, which is rendered fluid, or dissolved in oils or spirits, 
and treated with ammonia. The inventor prefers to dissolve the india- 
rubber in oil of turpentine ; to effect this he cuts the india-rubber into 
pieces and mixes it with the oil, after which he lets it remain quict in a 
closed vessel until it is dissolved. When the india-rubber is dissolved he 
adds ammonia of a strength of 30 per cent. in the proportion of about 
equal parts by weight of ammonia to the india-rubber contained in the 
solution ; when the mass has become of a greyish white colour it is ready 
to be mixed with the pulp. 

732. W. Pexninoton, Manchester, “ Plaiting and sewing linen.”—Dated 
12th March, 1870. 

The plaiting or creasing apparatus consists mainly of a plate of metal 
or other suitable material, in which a number of small V-shaped grooves 
are cut or formed close together (say about one-sixteenth of an inch 
apart). In connection with this the inventor has a rod or bar of metal, 
upon which are arranged a series of tongues, or creases of metal or other 
suitable material, which are capable of adjustment laterally, and are pro- 
vided with a set of screws for holding them in position on the bar when 
adjusted to the required distances, according to the number or width of the 
plaits or creases desired. The ends of these tongues or creases lie in the 
respeciive grooves opposite to which they have been set, and the amount 
of pressure or tension which they exert is regulated by means of set 
screws passing through a second bar and bearing on the upper part of the 
creasers.—Not proceeded with. 


742. G. TowNsEND, Wimbush, “ Lawn edge clippers.”—Dated 14th March, 
1870. 


The inventor employs a rotary cutter of a somewhat similar form to 
that now made and sold by Messrs. Samuelson, of Banbury, under Man- 
waring’s patent, dated hay 18, 1868, No. 1622; but instead of employing 
a fixed single-edged knife blade, or one side of the rotary edge cutter, he 
employs a double-edged knife blade with the cutting edges fixed one on 
eich side of the centre line of the rotary edge-cutter, so as to enable the 
machine to cut in both directions for the purpose of clearing the corners. 
745. 8. D. McKetien, Manchester, ‘‘ Watches.”—Dated 14th March, 1870. 

The First improvement refers to watches supplied with independent 
seconds, and is directed towards simplifying and making more perfect 
that part of a watch called the independent train; Secondly, the 
improvements relate to that portion of the watch known as the escape- 
ment; and, lastly, to watches known as self-winding or keyless watches. 
The improvements are too complicated and minute to describe here. 

766. G. H. Brockpank, Great College-street, ‘‘ Pianofortes.”—Dated 15th 
Murch, 1870. 

The inventor arranges a lever to rest directly upon the finger key, and 
to take its motion therefrom. The lever is jointed at the back to a lever 
rail, and it bears on the head of an adjusting screw inserted into the 
finger key, a piece of cloth being interposed to prevent jar and noise. On 
the lever the sticker rests, which transmits the motion of the key and 
lever to the hammer butt and hammer The sticker is at its upper end 
P pkcmyeag or centred to the hammer butt, and at its lower end, where 
t rests on the lever, an incline or step covered with leather is povided, 
in order that when the blow has been struck by the hammer upon the 
string it may escape and allow the hammer to leave the string sufficiently 
to permit its free vibration.—Not proceeded with. 

768. J. Becxetr and R. Levers, Wandsworth, ‘‘ Buckles.”—Dated 15th 
March, 1870. 

The buckle or fastening consists of an open frame of metal to be per- 
manently secured to a strap end in the usual manner. The strap to be 
attached is received in an opening made in the thickness of the end of 
the said metal frame, through which it passes, and is secured therein by 
a transverse pin ing through both ; the strap end being thus con- 
nected to the buckle in a straight line, is not so liable to under-wear at 
the point of connection as hitherto. 

773. W. C. MrrcHeu, Belfast, “‘ Books.” —Dated 16th March, 1870. 

This consists in the special arrangement or construction of some parts of 
books, so that reference to ~ part is ge: | facilitated, and the advan- 
tage results from placing the index marks at the margins of the parts of 
the book indexed, and not merely at the beginning or at the ends of 
books, as is the case with ordinary index. 





Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 


618. J. Bogs and L, E. J. Garurpert, Paris, ‘ Enamels.”—Dated 2nd 
March, 1870 

This improved enamel, which may be produced at a moderate cost, 
consists, when a coloured enamel, suitable for pottery or earthenware, is 
required, of the following ingredients, in or about the following propor- 
tions :—Clay, 300 parts by weight ; soda crystal, 1500 _— by weight ; 
dry carbonate of soda, 1000 parts by weight ; slaked lime, 300 parts by 
weight ; wood charcoal, 200 parts by weight ; ordinary window glass, 400 
parts by weight; salt, 1000 parts by weight ; oxide of manganese, 100 
parts by weight. These ingredients having been fused together, the 
molten mass is poured out and allowed to cool, after which it is broken 
up and pulverised, to which powder there are then to be added, also in a 
fine state of division, the following ingredients, in or about the following 
proportions :—Clay, 800 Lewnte | weight; calcined, dry carbonate of soda, 
400 parts by weight; calcined soda crystals, 400 parts by weight. If 
— about fifty parts by weight of borax may be add.ed—Not proceeded 
with. 
657. E. Bray, J. C. Haroreaves, ond F. H. Srusys, Hunslet, “ Con- 

suming smoke.”—Dated 5th March, 1870. 

This consists of certain improved arrangements whereby the com- 
bustible gases and smoke are consumed, this object being attained by the 
admission of steam and at heric air bined. A pipe of suitable 








si and terial is either through the dead plate or 
brought round it, so that one end be immediately within the door- 
to the outside, 


pone | of the fire-door. The other end of the 6 gh - m 
and is provided —_ a fan-plate or ventilator of ary construction.— 
Noi with, 


660. S. Mereprtu, wal “ Puddling furnaces.” —Dated 5th March, 1870. 
cts the side and bottom plates in the o: 


The inventor con: 








—_ the outside of the side 

sontal water pipe or tube 

this pipe or tube is pierced wi 

— Water is supplied to the water pipe, and passes out at the small 
oles, and falls upon the outside of the side plates, and runs down and 

cools them. The water from the side plates is received in the trough 

under the bed or bottom plates of th. furnace.—Not proceeded with. 

667. G. Horoporr and R. M. Row :..:3, Manchester, “‘ Treating ores.”— 

Dated 7th March, 18790. 

Having sorted the ores in their respective kinds, the inventors calcine 
each sort separately, according to the length of time required to extract 
the foreign matter it may contain, and whilst hot they immerse the ore 
in a solution prepared for each kind. These solutions contain the ingre- 
dients hereinafter named, and are prepared in the following manner, 
namely —First, for the ore containing talurian bismuth, the inventors 
immerse the ore for about seven days in a solution of common salt ard 
muriatic acid, or their equivalents. In preparing this solution of opiate 
upon a ton of ore they take four cubic feet of soft water, to which are 
added 21b. of common salt and 1!b. of rectified muriatic acid of about 
28 deg. of Twaddel’s hydrometer; Secondly, for the ore containing 
arsenic the inventors immerse for about twenty-four hours in a solation 
of saltpetre and sulphuric acid, or their equivalents. In preparing this 
solution for operating upon a ton of ore they take four cubic feet of soft 
water, to which are added 1 Ib. of saltpetre and } Ib. of rectified sulphuric 
acid of about 28 deg. Twaddel. 

668. J. Harcreaves and T. Ropinson, Widnes, “ Manufacture of chlorine.’ 
Dated 7th March, 1870. 

Ths inventors mix chloride of iron and chloride of sodium in solution, 
and concentrate to dryness, or they use chloride of iron in a dry state 
by itself. They then break the mass into pieces of suitable size and heat 
them in a closed vessel, ao as to expel hydrochloric acid and water. 
They next force or draw through or amongst the said pieces a current of 
heated air, and thereby liberate chlorine, of course mixed with nitrogen. 
Instead of passing a current of heated air through the said pieces they 
may heat them and pass a current of air atmospheric temperature 
through or amongst them. 

684. C. H. Wittiams, Westbury-on-Severn, ‘Curing skin diseases.” —Dated 
7th March, 1870. 

This consists in the employment of the following composition or fluid 
for curing skin diseases in animals, especially in sheep and other woolly 
animals. It is composed of the following ingredients, and in or about the 
proportions hereinafter given :—Petroleum or other similar hydrocarbons, 
three quarts; oil of tar, one quart; bole, half a pound. The parts must 
be well incorporated, and may be conveniently applied to the skin of the 
infected animals by being poured on and rubbed in with the hand. 

685. W. Cowan, A. Donapson, and J. SaNDELANDS, ‘‘ Dry gas meters.” — 
Dated 8th March, 1870. 

The inventors make the body or case of the meter cylindrical and so as 
to contain two diaphragms (the case being divided by a central partition), 
each of which diaphragms is provided with a separate slide valve and 
passages of its own, both worked from one valve crank. The main outlet 
passage from each diaphragm communicates with a space which inter- 
venes between the top of the casing and the bottom of the valve chamber, 
such space surrounding or enclosing also the inlet ages into the 
diaphragms after they leave the inlet valve ports. The inlet valve ports 
are, of course, alternately inlet and out, according as one or the other is 
brought into communication with the main outlet port by the slide valve. 
—Not proceeded with. 

709. J. A. Sarno, Hartford, U.S., ‘‘ Treating petroleum.”—Dated 10th 
March, 1870. 

Having distilled the crude oil and driven over everything that will go 
over in the worm of the still, and having, say, 100 gal ons of product, take 
from one-fourth per cent. to two per cent. of sulphuric acid and pour it 
into the product, and agitate the whole —s ly. When thoroughly 
mixed add from four to six per cent. of dry slaked lime, sprinkling it 
over the oil, allowing it to subside into the oil and act upon it. 


712. T W. Wacker, Sandyord, “‘ Enamelling stone.”—Dated 10th March, 
1870 


tes, and near the top thereof, is a hori- 


aroun furnace. e le of 
fine holes, inclined towards the side 


The improved enamel is composed of the following ingredients in about 
the following proportions, that is to say :—Two and a-half parts by weight 
of dry China clay, two and a-half parts of Paris white, twelve parts of 
ground feltspar or Cornwall stone, seven parts of ground flint, and three 
parts of white lead; he sometimes add two parts of white arsenic or the 
same proportion of antimony. These several ingredients are to be 
moistened with water and well mixed and ground together, so as to form 
what is known as a “stop”.— Not proceeded with. 

726. C. Jackson, Birmingham, ‘ Vulcanisers.”—Dated 11th March, 1870. 

The inventor makes the boiler of the vulcaniser by preference of 
wrought iron plates instead of cast iron, and he provides the boiler lid 
with a metallic joint, so as to render the ordinary india-rubber packing 
unnecessary. The boiler is in direct communication with the indicator 
by means of a pipe in the side of the boiler, the said indicator consisting 
of an ordinary pressure gauge. One of the pipes, which connects the 
pressure gauge with the boiler, is fixed to a vessel or chamber, into which 
open the inlet pipe, conveying gas to the said veasel or chamber, and two 
outlet pipes conveying gas from the said vessel to the burner of the vul- 
caniser. In this vessel or chamber is a flat tube closed at one end and 
bent into a nearly circular figure. 

748. T. Rourtepae, Sunderland, “‘ Treating fibres for paper.”— Dated 14th 
March, 1870. 

This consists, First, in subjecting wood or woody fibres to the action of 
an alkaline ley at or below the ordinary atmospheric pressure ; Secondly, 
in the employment of an improved form, in order to economise the quan- 
tity of alkaline solution usually employed; Thirdly, in the employment 
of a system of bey or rinsing, whereby the alkaline ley remaining 
with the air in the fibres or fibrous materials after treatment with an 
alkaline ley is separated, and is rendered available either for the treat- 
ment of a fresh quantity of fibrous materials or for the economical re- 
covery of the soda therein; Fourthly, in the employment of spent or 
effete leys for the treatment of the wood or woody fibres.—Not proceeded 
with. 


750. J. Fevper, Manchester, “Pulp from wood.”—Dated 15th March, 


ao 

The wood in the log or other convenient form is first put into a machine 
for reducing the same into suitable thin pieces or shavings. The inventor 
then places these shavings into a kier provided with a perforated false 
bottom and with an agitator inside, and so constructed and connected 
with a vacuum pump or other suitable exhausting apparatus that he can 
form a vacuum or partial vacuum therein. In this kier he boils, scours, 
reduces, softens, and washes the fibre of these shavings by means of 
suitable liquids or solutions, assisted at various stages of the process by 
the formation of a vacuum in the kier, and by letting the agitator revolve: 
the fibres are then bleached in the same kier or removed for bleaching 
into a second kier, having a perforated bottom or division, and being 
connected to a vacuum pump or other exhausting apparatus like in the 
previous kier. 
755. W. H. Samu, Liverpool, ‘‘ Friction lights.”—Dated 15th March, 1870. 

The inventor takes any convenient friction match composition, such as 
a composition of one ounce saltpetre, one half ounce powdered orris root, 
one-eighth ounce of minium, and one ounce of phosphorus. To these 
ingredients, the phosphorus being dissolved, he adds one to two ounces 
of oil, preferably castor oil, bor me the quantity according to the nuture 
of the oil, and the resultant tenacity or flexibility required. After all the 
ingredients are well incorporated the inventor adds thereto chloride of 
sulphur in the proportions of from ten to fifteen parts of liquid chloride 
of sulphur to every hundred parts of oil, agitates quickly and shapes into 
the form required, either by moulding, cutting, pressing, or drawing. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 

765. G. Taire, Berlin, ‘‘ Telegraphic apparatus.”—Dated 15th March, 1870. 

There are two batteries employed. One lever of the double key is in 
communication with the — pole of one battery, the other lever 
with the negative pole of the other battery, whilst the free poles of both 
batteries are connected to earth. The coils of the electro-magnets are 
put into circuit in an opposite sense, 3o that the one magnet will 
answer on the closing of the positive, and the other on the closing the 
negative battery.—Not proceeded with. 


Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 
J. B. Erxryeton, and C. E. Ryper, Birmingham, “ Copper tubes.” — 
Dated 24th February, 1870. 

In order to produce a copper tube, suitable for a boiler tube, it is 
now usual to cast an ingot of copper in the form of a hollow cylinder, and 
to draw such ingot through dies until it is brought down to the sizeof the 
tube req These ingots have to be cast of considerable ess in 


order to obtain a sound , and consequently the drawing process and 
the which it Kone Fa have to be frequently . Ac- 
ad at 


to the in factr tubes su ite for a 
cast ingot a hollow cy: of 
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564. C. H. Witucox, New York, U.S., “‘ Treadle machines.”—Dated 25th 


February, 1870. 

This in providing the w of the crank rod with 
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it turns, and the crank connection a2 cin rod ad ve 
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arranged 
ing, as hereinafter , there 
turn the wheel at about the centre of the wheel-hub or bearing, which is 
us caused to wear evenly instead of at the crank end, as has ordinarily 
been the case. 
571. L. Fimrn and F. Hurp, fRochdale, *‘ Excavating coal.”—Dated 26th 
February, 1870. 
This consists, First, in sonnestings sete of cutters to an endless wire- 
rope, instead of fixing the same to 


: , Secondly, in driving the said endless wire-rope or other 
rope, chain, or band by a friction clip pulley with wedge-shaped segments, 
fitting between discs and on acentral circular wedge. 

578. A. GopiLLot, Paris, ‘‘ Military tent.”—Dated 26th February, 1870. 
This tent, which is intended to accommodate two persons, a 
when erected the ——< a quadrangular pyramid, the sides of w: are 
equilateral triangles, and the base consequently square. A prop or pole, 
made in two or more pieces, connected together by collars or otherwise 
forms the central of the tent. C ient di i ing into 
consideration the weight which a man can carry on his knaj ik without 
fatigue, are about 6}ft. for each side of the equilateral triangles, and about 
4}ft. or a little more for the height of the pyramid, that is to say for the 
length of the central prop or support. 
581. D. Cameron, Edinburgh, “Metallic pens."—Dated 26th February, 
1870. 





PAS 

In making a metallic pen according to this invention the inventor gives 
to the body of the pen a bowl shape by curving the sides and nibs, or 
combining with the ordinary convexity of the body a downward curva- 
ture of the nibs. By thus constructing the body and nibs the pen is made 
capable of taking up a larger oe of ink than the ordinary pen, and 
thus possesses to a great extent the advan of a fountain pen without 
the usual complication and disadvantages of a fountain pen. In giving 
to the body and nibs the bow] figure described the said nibs make in 
writing a less obtuse angle with the paper than the ordinary pen. 

586. R. T. Surton, Langham-street, “‘ Checking money takers.”—Dated 28th 
February, 187@. 

A gate, turnstile, or upright shaft with arms may be used, and in con- 
nection with such gate, turnstile, or shaft is a ratchet wheel which con- 
trols the movement of the gate, turnstile, or shaft by means of a dog or 
catch on the shaft, so that the shaft can be prevented moving but one 
way. On the shaft in connection with the ratchet is a round box or 
wheel, with a zigzag groove thereon, with pockets, in which ve runs 
a bolt when the shaft revolves, forced by the groove, at stated distances, 
into one of the pockets, and which bolt must be moved from such pocket 
to allow the rotation of the box or wheel connected with a trap or table, 
which may be worked on a pivot.—Not proceeded with. 

591. T. Tuomas, New Tredegar, ‘‘ Preventing colliery accidents.”—Dated 
28th February, 1870. 

This consists ia providing an additional pulley in the mouth of mines 
which is provided with an extra rope, und is large enough in diameter to 
allow the two ropes—that is the ordinary rope and the extra rope—to 
travel together. The extra rope is put twice round the additional pul- 
ley, and is then attached by its ends to each carriage or bond. This extra 
rope does not bind round the additional pulley quite as tight as the ordi- 
aay ropes which come from the drum barrels of the winding gear. It 
will, therefore, be a check to the other rope or ropes, and when any 
strain comes on this extra rope it will be sufficient to indicate weakness 
on the part of the other ropes, so that timely warning will be given of the 
liability to an accident. 

596. M. Witkis, J. Crarx, and A. Scort, Paddington, “ Subdividing 
particles of water.”—Dated 1st March, 1870. 

The inventors fit up a vessel to contain the liquid, and make small per- 
foratiovs in the bottom to permit the liquid to — They cover the 
perforations with a _ of cloth or sponge to distribute the liquid 
equally. so fit underneath one or more revolving circular brushes, 
made with bristles or other materials in the usual way. The brushes are 
so near the cloth or sponge as to touch them. When the brusbes are 
made to revolve the liquid is distributed in fine spray by being projected 
from the bristles of the brushes. They also fit wires or bars within reach 
of the bristles, the wires or bars being transverse to the direction of the 
rotation of the brushes, sothat the bristles shall strike the wires or bars and 
throw off the liquid with which they have been charged from the cloth or 
sponge. 

697. R. 8. Norris, Liverpool, ‘‘ Getting coal.”—Dated 1st March, 1870. 

This consists in improved single and multiple drilling machines for 
drilling one or a series of holes in the sides of the seam of coal. Each 
drill is fastened in a drill holder working in a carriage fitted to a bed or 
frame, so that it can slide to and fro ; and in the carriage or standards on 
the bed or frame there is a screw carrying toothed wheels gearing into 
other toothed wheels on one or more drill holders, and when revolving 
motion is given to the acrew, revolving and advancing motions are given 
to the drill or drills at the same time, the carriage sliding on the bed at 
the required s 
600. B. G. GeorGe, Hatton-garden, “‘ Producing designs.” —Dated 1st March, 

187u. 

The inventor first prepares a design such as a picture, ornamental de- 
sign, or show tablet, and having lithographed or engraved it, he prints it 
in the ordinary manner of printing on transfer paper, and where the 
colour or colours are dry he proceeds as follows :—He prepares a litho- 
graph or surface plate with one uniform flat d, the exact dimen- 
sions of the picture or design, or if a border or frame is desired to the pic- 
ture or design then of somewhat smaller dimensions, and upon and all 
over the before-mentioned printed picture or design, or, in other words, 
all over the surface of the transfer paper occupied by the picture or design, 
he prints one or more layers of colour of whatever tone or tints he de- 
sires, the — to be thereby covering, and, as it were, obliter.ting for 
the time the entire printed picture or design.— Not proceeded with. 

602. W. and R. Musket, Dalheath, ‘* Moulding metals.”—Dated 1st March, 
1870. 


The inventors first prepare a ‘‘ pattern” or _prdtern plate of the article 
to be cast from in either iron, wood, or any other suitable material, in the 
following mauner :—The pattern is placed upon a suitable plate or board 
set upon a deep and solid bed of sand. A z:.oulding box, about six inches 
larger than the pattern every way, is then placed upon the plate or board, 
the pattern or patterns being set fair in the middle ; it is rammed up and 
turned over on another solid bed of sand, the board is then ponannbe 4 and 
the parting carefully made. The top part of the box is then put on to 
the part ly rammed up, which is the drag, the gate pins are put in 
suitable places, and this is rammed up. The two parts are then 
ted, and aframe of wood about half an inch thick and one and a- 
a _ broad is placed on the parting, keeping the pattern fair in the 
middle. 
620. G. E. Donisruorre, Bedale, ‘‘ Cutting coal.”—Dated 2nd March, 1870. 
In place of simply giving a rectilinear to-and-fro movement to the jack 
or cutter the inventor imparts to it a compound motion, so that at the 
same time that a forward motion is given to the jack to cause it to strike 
its blow, the point of the jack may be moved sideways and caused to 
force the small or slack cut away by the cutter backwards along the 
groove praviously cut.—Not proceeded with. 
645. J. A. Hoae, Gracechurch-street, “ Safety lamps.”—Dated 4th March, 
870, 


1870. 

A vessel con the fluid to be burned made of metal or other 
suitable material si to those in safety lamps in ordinary use in mines 
and collieries. The aforesaid vessel is furnished with a tube externally 
fixed, concentric with and upon the tube that holds the wick of the 
lamp, the said tube being attached to a screwed collar carrying the usual 
cylinder of Davy gauze, This tube and screwed collar are so arranged 
that the unscrewing of the lamp causes the outer tube to slide upwards 
and ex the light. In order to increase the power of the figne in 
safety lamps used by miners and others the inventor ck of 
the oil, 8) , or candle, in the focus of a reflector, je of a parabolic or 
other suitable curve or shape ; the frame can also be covered with a small 
glass cylinder, and a plate glass or other suitable lens be placed in front 
of it protected with a wire guard.—Not proceeded with. 

631. J. 4 os Navarro, New York, U.S. “‘ Fluid meters."—Dated 3rd 
‘arch, 1870. 


The re motion is derived from the fluid or portion of the 
ing tiuid as it is caused to make a detour from the main supply pipe 
 agpore By of branch-like connections, which the fluid in and out of 
the motor or meter proper, and which connections may be of considerabl 
less area the supply pipe fluid or ion of the fluid, 
as it is thus bent out of the course of the caused 


supply pipe, 

to actuate the motor or meter proper preferably its action on 8' 
or diaphragms, as herein described, and when the quantity 
through the main 


pe is in excess of what is 
to operate the motor the of 





"Ee repistaring avth 


pepatiamhy 6 ee nee ee to a = 

by wi it or spring, to ow e main 

Weaween the tales tod cuties conneetions, with t © motor. 
IEULAFOY, Paris, “ Medicinal ”— Dated 4th March, 1870. 
syringe or com of a pump barrel to which are 

two short tubes or annular joints, each provided with a tap, and 
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652. E. and C. F. Ropixson and J. EB. H. Anprew, Stockport, “‘ Treating 
tobacco.”— Dated 5th March, 1870. 

This consists in the combination of three rollers, the surfaces of which 
are made of segments, to which lateral to-and-fro motions are given by 
cams or other equivalents connected to the stands on which the axles of 
the rollers rotate. The tobacco or other substance to be operated upon 
occupies the central space between three rollers, and it is carried through 
the machine by the lateral to-and-fro motions given to the segments 
when this improved machin is used in the manufacture of roll or 
twist tobacco, The filler and covering leaves are laid on a table con- 
nected to the machine, the filler is in the cover, and they pass 
together between the rollers, the action of which twists and compresses 
the tobacco into a roll, which is carried forward and wound on a bobbin. 
The bobbin revolves in an open frame, and the guide is traversed te and 
fro to distribute the twist of tobacco on the surface of the bobbin. 

654. E. O. Tayitor and G. Fievp, Dewsbury, “‘ Moulding pipes and columns. ’ 
—Dated 5th March, 1870. 

This consists in having the pattern embedded in a table or bed-plate to 
exactly one-half its diameter, and capable of turning on its axis by 
means of a hand lever fixed on one end thereof. The pattern is oy 
made perfect in one half its circumference, the other half being redu 
or left wanting. Ordinary moulding boxes are made to fit this table or 
bed-plate in a certain and uniform place or position, when, on the pattern 
being turned with its perfect side uppermost, one part of a pair of boxes 
may be rammed up thereon in the usual manner, and the pattern turned 
in the sand until its imperfect side is uppermost; the box is then removed, 
and the pattern is reburned.—Not proceeded with. 

666. G. G. Lows, Hackney, “ Tanks.” —Dated 7th March, 1870. 

The tanks and cisterns may be made of any suitable materials and in 
almost any form, air-tight, if with movable or partly movable covers 
secured with sand joints, ground joints, water joints, biting, packing, or 
any efficient contrivance ; the overflow and other pipes are provided with 
traps, and air is only admitted to the body at an aperture conveniently 
placed, to which is attached a pipe, which may be carried or extended 
any distance into pure air; the length of this pipe will depend on the 
particular conditions of each particular site ; if fixed in a pure atmosphere 
a short pipe is sufficient, but when circumstances necessitate the fixing 
in a position where bad air or noxious gases are prevalent this pipe is 
carried or extended any distance into pure air, and the body of the pi 
being air-tight the contents are protected from contamination, and su 
jected to the action of pure air only. 

79. G. W. Wiener, St. Swithin’s-lane, “ Hydro-extractors.”—Duted 8th 
March, 1870. 

To the edge 
revolves, is affixed a bed, on which moves horizontally a sliding bracket 
—somewhat resembling the slider rest of a lathe—which bracket is 
traversed as required in the direction of a radius of the machine by 
means of a screw and winch or other suitable hbanical arrang t 
The inner end of this bracket projects over the basket or sieve, and 
carries a slider, to which vertical motion in either direction can be 
imparted by means of a worm-wheel mounted on a shaft or axle — 
in bearings in the horizontal sliding bracket aforesaid, the thread o' 
which worm-wheel engages in a rack Socmod on the said vertical plide. 
The shaft upon which the said worm-wheel is affixed carries a bevel- 
toothed wheel, which is turned by means of another bevel-toothed wheel 
mounted on a shaft furnished with a win 
682. R. A. Wirren, Ranford, “ Tapping-cock.”—Dated 8th March, 1870. 

The main body of the cock, which is of tapered form as usual, is divided 
into two parts, The back or inner portion has a rotary longitudinal 
movement upon a tube, which forms an inner back continuation of the 
front or outer portion. This tube is formed with slots or apertures for 
the passage of the liquid, and when the back portion is moved forward 
against the front portion these apertures are closed ; the rear end of the 
front portion is undercut to receive the front end of the back portion, so 
that a hermetic joint is obtained ; the longitudinal movement is im 
to the back portion as follows :—Through the rear end thereof the in- 
ventor screws or lets in a longitudinal rod, which he fixes by a nut at the 
rear end, this nut being preferably pointed to facilitate the entrance of 
the tap into a cask or other vessel. 


689. G. Preston and J. Presticr, Deptford, “ Preventing waste of water.” 
—Dated 8th March, 1870. 

The inventors employ a cock in connection with a vertical cylinder con- 
taining a piston, having a valve connected to its lower end, which valve 
acts upon a seat pa in the lower end of the cylinder. They fit the 
cylinder and cock with suitable communicating passages. The cock has 
a plug communicating with separate ways or passages, one of which 
controls the communication between the inlet or supply pipe and the de- 
livery outlet—which communication is made beneath the piston in the 
cylinder, while at the same time, by means of a suitable passage, the 
water from the inlet or supply pipe is admitted to the upper part of the 
cylinder above the piston—the other controls the perdhe «oF my between 
poe leading to the upper end of the cylinder and the delivery 
outlet. 

699. G Fow er, Basford, ‘‘ Smelting iron ore.”—Dated 9th March, 1870. 

The inventor reverses the action of the furnace and forces into it at the 
top carbonic oxide gas, by preference generated by passing air through 
ignited fuel in insufficient quantity to effect its complete combustion. 
The carbonic oxide gas thus obtained is in a highly heated state, and as it 
descends through the iron ore in the furnace it deoxidises it and becomes 
itself in part converted into carbonic acid gas. When it arrives at the 
tuyere it is brought in contact with a blast by preference highly heated, 
and so the combustion of the remaining carbonic oxide is effected. The 
heat resulting from this combustion fuses the metal and the cinder, 
which fall down to the hearth of the furnance, as in furnaces worked in 
the usual way. The gases, which now consist almost entirely of carbonic 
acid and 4 are led away laterally at the point imm tely above 
the hearth. ey are caused to through one of a pair of Siemens’ re- 
generating chambers, to which they yield up their heat and then escape 
into the air. 

694. J. Durrey, Chelsea, “ Fire receptacles.”—Dated 9th March, 1870. 

This consists in so constructing such receptacles that they shall be 
composed of an inner and outer case, such inner case being so constructed 
as to leave a space or passage way all round the sides, top, and bottom, 
or nearly so of such inner receptacle, and between it and its outer recep- 
tacle or case, such space or passage way being for the purpose of holding 
water or other suitable fluid or material to be inserted therein by means 
of an aperture in the outer receptacle, so that when the space above 
described is charged with rol ace m9 and the inner receptacle filled with 

i to be 





gunpowder, or any other substance that is desired protected, 
the material between the inner and outer receptacle may protect and 
keep cool from the action of the fire or heat the substance which haa 
been placed in the inner receptacle. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScoTcH PIG IRON TRADE—SHIPPING RETURNS—THE MALLE- 
ABLE IRON TRADE—SHIPBUILDING ON THE CLYDE—THE NEW 
QUAY AT MAVISBANK— PROGRESS OF THE NEW GRAVING DOCK AT 
Govan—GLASGOW STREET TRAMWAYS. 

THE Glasgow pig iron market has continued exceedingly inanimate 

durtng the past week, without any appreciable change in prices. 

Both buyers and sellers are disinclined to transact while negotia- 

tions for peace remain unsettled. There has been a tendency toa 

slight advance in several oy brands, in consequence of the 
continuance of the demand for export. There has been an in- 
creased delivery out of store for several brands on aceount of the 
low price of warrants as compared with maker's prices. Quotations 

- - 5ls. to 51s, 14d. cash ; No. 1, g.m.b., 51s. 9d.; No. 3, 
s. 3d. 

The stock at present in store is 410,192 tons at Connal and Co’s. 
with warrants in circulation for 401,000 tons ; and in the Canal 
Co’s. stores 18,985 tons, with warrants for 17,350 tons. 

Shipments for the past week have been good : 9941 tous foreign, 
and 4442 tons coastwise ; total 14,383 tons, against 11,647 tons in 
the corresponding week of last year, an increase of 2736 
tons. The shipments to ‘ports in the Baltic will likely continue 
for several weeks, in consequence of the advanced state of the 


season and the lowness of the stocks in the district. 
The number of furnaces blo in Scotland h | segrers 4 
declined during the past few months from 135 to 129, the latter 


being the number at present in blast. 

The malleable iron trade has been somewhat dull during the 
week, as there have been almiost tio transactions in rails. The 
failure of the negotiations for peace have hada depressing in- 
Teenee set wpen the viela the trode exhibits a better and more 
healthy spirit. The further reduction in the bank rate leads to 
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The prospect of ctdioing weekly payment of wages, and of hav- 
ing their grievances settled by arbitration, is regarded generally 
by the ironworkers with satisfactiou. The system of weekly pay- 
ments has already been adopted in several cases. 

The shipbuilding trade on the Clyde during the month of Sep- 
tember shows, in respect of the vessels launched, a fair average 
amount of business. The past month, like its predecessor, is re- 
markable for the large number of steam vessels launched in 
comparison with sailing vessels. Several extensive contracts 
for steam vessels of the largest class have been entered 
into with Clyde shipbuilders during the month; and there 
are prospects of further large orders being closed shortly with 
builders on the Clyde. There were fifteen vessels launched during 
the past month, only three of which were sailing vessels. ne 
aggregate tonnage amounted to 16,000 tons, and the hois2-power 
to 2415. 

The construction of the new quay at Mavisbank is being pro- 
ceeded with pretty rapidly, nine or ten of the large cylinders 
having been sunk into position. As the system of construction 
which has here been adopted is a somewhat novel one, at least in 
this part of the country, it may be well to notice that instead of 
wooden piles being driven for a foundation for the breastwork, 
iameters here form the foundation. 
These cylinders are 12ft. diameter, the brickwork is 28in. in thick- 
ness, and consequently the interior space is about 7it. diameter. 
They require to be sunk to a depth of about 70ft. below the 
surface of the water. As this seems an undertaking of 
some difficulty and magnitude, it may be explained that the 
cylinders are built, a little + way back from the edge of the river, 
in sections or rings of about 2ft. Gin. in depth, and weigh each 
about 9} tons. They are coated outside with Portland cement, 
and after being thoroughly dried, are lifted by means of a 
travelling crane, and conveyed to the river, to be there sunk into 
the position they are to occupy. A cast iron ring or crib, with a 
cutting a to facilitate entrance, is laid down first ; the bric': 


+ rings are then laid and cemented on the top, one above another, 





the earth is excavated from the interior by means of Milroy’s 
excavating apparatus, and the weight of the cylinder causes it to 
sink. Additional sections of brickwork are ne on the top as 
the sinking proceeds, until the required depth is attained. Each 
cylinder, when sunk to the proper depth, is weighted with from 
70 to 80 tons of cast iron, ann is thus allowed to remain for a time, 
to insure the solidity of the structure. The novelty of the 
system, and the skill and ingenuity required to conduct the opera- 
tion, have naturally awakened a good ‘deal of interest in scientific 
circles here. If it turn out successful, as there is every reason to 
expect it will, the tpg wy dock at Stobcross will in all proba- 
bility be constructed on the same system. 

The process of excavating for the new graving dock at Govan is 
proceeding about as quickly as might be expected considering the 
difficulties that have there to be encountered. This large excava- 
tion is now assuming an intelligible shape. A portion of the floor 
has been laid ; it is built of brick, and at the edges appears to be 
about 5ft. or 6ft. in thickness. A thick coating of asphalt is 
laid upon this brickwork, and after is a covering of concrete. As 
the work is necessarily slow, a considerable time will elapse before 
this dock can be completed. 

The town council of Glasgow have resolved to take over the 
powers of constructing street tramways, and have offered payment 
to the original company of the expenses already incurred by them. 
It will doubtless be for the general advantage that this resolution 
has been arrived at. The community will be sadly disappointed if 
it should prove otherwise. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

GENERAL CONDITION OF THE IRON TRADE: Perplexing nature 
of the war: The orders that are arriving— MISCELLANEOUS 
BUSINESS: 7'o what markets ; and in what branches— THE TIME 
BEING RUN IN THE WORKS—THE MEN: Their general conduct 
towards the masters and its result: Abandonment of the wages 
agitation: The “ situation” in the North of England, and what 
it will lead to—THE NEW CHAIRMAN OF THE IRONMASTERS’ ASso- 
CIATION—DISSOLUTION OF THE FIRM OF WRIGHT AND NogTH 
—Pia: Few sales: Low Prices: Purchasing for current wants 
only—AUGUST TRADE IN IRON AS SHOWN BY THE BoaRD OF 
TRADE RETURNS —THE ALLEGED LARGE EXPORTATION OF SMALL 
ARMS: Refutation by the Board of Trade returns —TIN-PL4TES : 
Increase in exports during August—CopreEr: Reduction: Foreign 
trade in it in August—CoaL—MEETING OF MINERS’ ASSOCLATION 
IN HANLEY. 

THE war is exceedingly perplexing ; no forecasting can be made 

with reasonable prospect of success, and as time advances the 

** situation ” seems more complex. Happily there are customers 

at a distance who are not disinclined to resume buying, notwith- 

standing that when the war began they countermanded orders 

This is especially the case in our trade with Holland. A fair 

extent of miscellaneous business is being done on export account 

ag A as well vid London as by way of yap ; and Hull 

as in the past few days been taking again to other ports than 
those to which goods intended for Russian markets are sent. We 
continue to transact a capital business here in good boiler plates, 

and plates of less worth, with braziery sheets ; and angle and T 

keep moving. The hasp and strip — are being worked down, 

without prospect of immediate revival. 

On the whole only little short of five days a week are being run 
the district ihsougs. More might be done in some cases if the 
men would work. Because of their fondness for pleasure taking, 
together with their readiness to take offence when there is a 

lhadow of pr tion, their employer in one case has had several 
orders ecountermanded in the past few days. Yesterday he took 

a batch of his men before the magistrate. 

The movers for a rise of wages have had to abandon their pro- 
ject for the present. On Monday they met, and resolved that 
further steps should not be taken till after the close of the war. 
This was what had been expected after the refusal of the masters 
last week to give them even the 6d. a ton for which certain of 
them had applied. 

The notice of the men of the north of England for a further 
rise, to begin next year, of 1s. per ton puddlers, and 10 per cent. 
millmen, with the abandoning of all further Sunday fettling, 
met as that notice is by an intimation from the masters that, 
b of the prospects of 1871, they on their bey may have to 
take steps to bring about a reduction of 1s. and 10 per cent. re- 

'y, is regarded here as forming together a condition of 

fairs which was certain soon to eubalst, nder it the principle 

of arbitration in the iron trade will be tested in a manner that in 

the issue will go far to prove its suitableness or otherwise to the 

existing conditions of the relations between masters and men in 

that industry, not in the north alone, but wherever elsewhere 
ironmaking is the staple 

The nomination of ir. J. P. Hunt, ogee ge of the British Iron 

ves, as chairman the trade, when, at 
retires by rotation, is received with satis- 


erally, y as he will be assisted 
e past chairmen, with whom, in- 








Sled, tavuh oot an oh “ el, he has alm a sogelels ted 
on the e 08: acted, 
It is’ hoped’ that henceforth thers will continue to tn elschiod 
of chairman and committee 

The firm of Wright and ironmasters, Wolverhampton, 
oe oe In future the two ironw w 
Messrs. Wright and North have carried on in town will be 
conducted coldly or t, . North, is already a 
partner with Mr. -in-law, in the iron mer- 
chant will give to it attention. 

The sales are now being madé by the agents of pig iron 








firms out of this district and by makers on the 5 8 are only few. 
They are of less moment than those of the week between the pre- 
liminary meeting and the commencement of the Michaelmas 
series of quarterly meetings. And this notwithstanding the 
decided reduction in prices. Buyers experience no difficulty in 
getting pig iron of the generally used qualities at 5s. under the 
rates at which not a few transactions were regulated four months 
ago. So manifestly uncertain, however, is the future that no one 
will buy in advance of current requirements, although all are 
aware that immediately peace is declared the price of pig iron will 
run up. 

The value of the exports of iron in the month of August, as 
shown by the Board of Trade returns, compares very unfavour- 
ably with thatof the same month last year. There is an increase of 
almost £530,000 in telegraph wire, and a slight increase in wrought 
iron, old iron, and steel ; but in all the other branches specified 
there is a considerable decrease. In hardwares also there is a 
decrease. The following table gives the value of the exports 
during August, and during the eight months, both in the two 
years :— 


Month of August. Eight months. 
1869 


1869. 1870. 869. 1870. 
Pig and puddled ., £224,504 .. £154,823 .. £1,347,534 .. £1,514,281 
Bar, angle, &c. .. «. 221,017 .. 216,824 .. 1,819,398 .. 1,742,693 
Railroad ° es 814,653 745,239 4,941,151 .. 6,180,382 
a) 6t= od _ 6e es Gane 80,774 .. 282,930 .. 292,324 
Telegraphic ditto .. 7,734 .. 536,028 .. 807,245 1,941,748 
Castings ee 92,614 .. 88,828 .. 571,987 560,437 
Hoops, sheets, &c. .. 189,692 177,010 .. 1,488,566 1,870,162 
Wrought of all sorte.. 225,899 230,231 .. 1,567,448 1,669,885 
Old iron -- eo 40,326 41.266 .. 268,926 .. 851,804 
Steel, unwrought 77,024 ..- 95,434 .. 676,643 .. 725,047 


In the month’s export of pig and puddled iron there is a de- 
ccease of £89,691, due chiefly to the war and the blockade of the 
northern ports. Whilst Prussia, in August last year, took 
£20,685 worth, last month the exports only reached the insignifi- 
cant sum of £390. With Holland there was a decline of over 
£17,000, with France about £20,000, and with those undefined 
customers who are classed under the generic term ‘“ other 
countries” the decrease was £29,846. The eight months’ trading, 
it will be seen, gives a small increase. 

In bar and angle iron there was in the month a small increase— 
£4193—and for this, again, we must look to France, whose orders 
only came to £65, as against £7298 in the same period of last year. 

In railroad iron there was a decline of £69,414 in the month, 
but an increase of £1,239,231 in the value of the eight months’ 


exports. The details of the exports of railroad iron show great 
variation. For instance, the demand from Russia was less by 
£94,022, while that from the United States had increased 
by £145,788. With India there was a large decline. In Peru 


railway enterprise is developing, for we find railroad iron sent out 
to the extent of £20,670, as against nil in the corresponding 
month of last year. With France and Prussia hardly any trade 
was done. 

The small decrease of about £4000 in the month’s exports of 
castings is pretty evenly distributed. 

For hoops and sheets the orders from the States were nearly 
double what they were last year, and there was a little more ani- 
mation shown in the trade with British North America. The 
trade with India fell off by £14,450, and that with Australia by 
about £12,000. There was an increase also with “* other countries.” 
Prussia shows a blank. The decrease in the eight months’ re- 
turns is to be accounted for almost wholly to the falling off in our 
exports to Australia. The decrease of less than £5000 in the 
month's exports of wrought iron is not easily traced, but the in- 
crease in the eight months was with India. Again we note a very 
large decline in our iron exports to Australia. 

The month’s exports of unwrought steel were larger by £17,510, 
and the eight months’ by £48,404. In August the increase was 
with the States, and in the eight months with other countries. 

From the outcry made about the large quantities of arms that 
were being sent out from Birmingham, it might have been 
expected that the Board of Trade returns would show a large 
increase ; but we find, on the contrary, that the value of the 
small arms exported during the month of August was actually less 
by £3346 than in the corresponding month of last year. The 
exports of ammunition had increased, but this item does not 
include gunpowder or lead shot—chiefly cartridges and caps. 
Beyond doubt the returns for September, when they are ready, 
will show a much larger export trade in small arms. 

Tin-plates are quiet but steady. The business is not very 
profitable, and hardly so much is being done now as during 
August, when British tin and terne plates were sent out to America 
in excess of the exports in the same month last year to the extent 
of nearly £50,000. 

The japanners and tin-plate workers are moderately occupied. 
Some of them are doing a fair season trade in vases, and some 
cooking uteusils are in good request. 

Hollow-wares find quite average employment for most hands. 

Iron braziery goods are somewhat better than they were when 
we last mentioned the industry, especially in the galvanised de- 
partment. 

The light ironfounders are only quietly engaged. The heavy 
founders are generally well to do. 

The heavy chain and anchor works are only quietly occupied. 
Some firms are doing well in vices and anvils, 

Fire-irons are in good request. 

Builders’ ironmongery is generally quiet. 

The operatives need not suffer lack of employment, At the 
same time, there is not so much briskness observable in the 
branch now as a short time ago. 

The Birmingham copper firms in their circulars received by their 
customers on Wednesday, announce a reduction in the price of 
English copper to the extent of £3aton. The present prices are, 
therefore, for bad selected, £70; tough ingot and coke, £68; and 
brazing sheets, £73 per ton. In August our export trade in 
copper and brass was, as compared with the transactions in the 
corresponding month last year, much less in value. In wrought 
copper alone the decrease was £38,327. The falling off is due 
chiefly to the war. Before the breaking out of hostilities France 
showed a disposition to do a strong trade in unwrought copper, 
and the diminution in August this year to that country alone 
has been to the extent of £12,000. At the same time Holland 
fell off £14,500, and India nearly as much. 

Coal keeps steady, with a tendency to improve. 

The Amalgamated Association of Miners have been holding meet- 
ings during this week at Hanley, in North Staffordshire, discussing 
their affairs and receiving reports from delegates. The state of the 
yee | does not seem to be very brilliant ; nor has it been 
determined to conduct any dgitation for an advanceof wages. The 
men seem to have reason enongh to understand that during the 
war trade in coal and iron is not likely to be such as to justify 
their employment in giving more money. Further, they seem to 
have been warned by indications in one or two quarters that 
colliery proprietors may have to bring down wages. 


Tue SHIPPING TRADE.—The freight market in general has ruled 
low during the past month. In consequence of the blockade of 
the German ports the steamers qaplgee in the Baltic trade have 
been limited to the return freights o! the Russian and 
Swedish ports, and consequen eh there has be c iti 
amongst owners. There are quantities of railway mate- 
rial other goods to go to Russia before the season closes, but 
unless homeward cargoes offer more freely, there is not much 

+ of improvement in the return freights. The blockade of 
the German North Sea ports was raised on the 17th, of the 
tic ports on the 21st ult., but up to magnet Hae ie not 
eet FO that there 
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Seipenced freigh ts in any way, nor 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THe CLEVELAND IRON TRADE: The quarterly meeting : The wages 
question: The returns—THE TeES ConsEeRvANcY: The slag 
question— THE DRAINAGE OF MIDDLESBROUGH—THE RIVERS 
POLLUTION COMMISSION. 


NOTWITHSTANDING the continental troubles, the north of England 
iron trade remains in a satisfactory condition. The quarterly 
meeting was held at the Royal Exchange, Middlesbrough, on 
Tuesday. There was a large attendance of people engaged in the 
iron trade from all parts of the country. The only model 
exhibited was one of Mr. Whitwell’s patent hot-blast stoves, 
which has now been so long before the public. A fair amount of 
pig iron was sold at list rates, viz. :—No. 1, 51s. 6d. ; No. 2, 50s. ; 
No. 3, 48s.; and No. 4, 47s. All the furnaces are working 
steadily. 

At the end of the present year the wages question will have to 
be dealt with. Already it is being discussed in different places. 
The employers have given notice to the ironworkers that in conse- 
quence of the discouraging prospects of the trade for 1871 they 
will claim a reduction in mill and forge wages on and after 
January 1st, when Mr. Thomas Hughes’ ement terminates. 
The ironworkers have given notice for an advance of 1s. per ton 
on puddling, for a general revision of mill prices, and for the 
abolition of Sunday fettling where it is at present practi 
to take effect after the end of this year. Up to the present time 
the Board of Arbitration and Conciliation have dealt successfully 
with questions of this kind, either preventing disputes altogether 
or terminating them in an amicable way, but I am afraid there 
will be great difficulty in arranging the differences between 
masters and men which have now arisen. 

On Wednesday the Cleveland Ironmasters’ Association returns 
for September were issued at Middlesbrough. From these it 
appears that there are now 108 blast furnaces blowing, and that 
there are twenty in course of construction. The make has been 
as follows :— 

Tronmasters’ Association. Other Makers. Total. 


Tons. Tons. Tons. 
Month ending 30th September, 1870 .. 121,301 .. 22,141 .. 143,532 
Month ending 30th September, 1869 .. 96,775 .. 22,798 .. 119,573 


Month ending 3ist August, 1870 .. .. 120,958 .. 24,307 .- 145,265 





Increase upon September, 1869 .. .. 23,959 

Increase upon August, 1870 .. .. os 1,733 
Surpments Foreron. 

Month ending 30th September, 1870 .. 10,194 .. mil. .. 10,194 
SHIPMENTS COASsTWISE. 

Month ending 30th September, 1870 .. 18,517 .. 1,767 «se 20,284 

Makers’ Stocks. 
80th September, 1870.. «2 «2 «+ «+ 67,437 «. 18,810 .. 86,247 
8tst August, 1870 oe eo oo co 66,955 .. 18,311 .. 85,266 





Increase upon August, 1870 .. os 981 
WARRANT Stores. 


80th August, 1870 .. «. «e of oe 14,189 
4th October, 1870 oo ce co co co 16,189 
ABSTRACT. 
Decrease in make upon August «. «+ es «os 8 os 1,733 
Increase in stocks—makers’ upon August .. 981 
Decrease pa warrant stores upon Aug. nil, 


At the monthly meeting of the Tees Conservancy Commis- 
sioners, held at’Stockton on Monday, a question of national as well 
us local interest was discussed. The commissioners are progressing 
with their work of improving the river. A little time back they 
ceaved to extend the breakwater, which is being made of slag at the 
mouth of the Tees. Now they are entering into new arrangements 
with the Cleveland ironmasters for the tipping of slag. An 
obstruction has arisen by Bolckow, Vaughan, and Co. (Limited), 
declining to give up or cancel their old agreement with regard to 
the slag, and there is consequently a danger of the work at the 
Tees mouth being delayed for the present. 

Mr. Robert Morgan, of the Local Government Act Office, has 
made a report on the Middlesbrough drainage schemes. He says, 
“That of the two schemes submitted to him, the ex-borough 
surveyor’s (Mr. J, Dunning’s) deals most comprehensively with the 
requirements of the town, and may, with certain modifications, 
additions, and combinations, at certain points with Mr. Latham’s 
(the borough surveyor’s) scheme, be adopted with advantage by the 
town council.” [am sure that the Middlesbrough council, with 
the information they now have before them, will make the drain- 
age of that progressive town as efficient as possible. 

To-day (Thursday) the Rivers Pollution Commission opened an 
inquiry at Darlington. To morrow (Friday) they will hold a court 
at Middlesbrough ; and on Saturday they will hold a court 
of inquiry at Stockton. There is much need for their investi- 
gation. The pollution of rivers 1s a question to which you have 
frequently called attention. There is little doubt, from the infor- 
mation I have before me, some good will result from these 
inquiries. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Jts position passive: The settlement of con- 
tinental affairs more and more anxiously looked for : Prospects 
for the winter : Apprehension in regard to new contracts : Pro- 
spects in regard to Russia: The uncertainty attending transac- 
tions on foreign account: A large business looked forward to at 
the close of the war—THE IRONWORKS : Employment active: Iron 
exports unusually large— THE HOME TRADE — THE TIN-PLATE 
TRADE—THE STEAM AND HOUSE COAL TRADES—FATAL COLLIERY 
EXPLOSION—-TESTIMONIAL TO A COLLIERY AGENT—THE TRUCK 
CoMMISSION AT CARDIFF. 

As might have been onpeted, no change has taken place in the 

iron trade since last week. The position of the trade is at present 

quite passive, and in all probability will remain so for some time 
tocome. While the war lasts it is now evident that but little 
business will be transacted on foreign account, and therefore the 
settlement of continental affairs is more and more anxiously 
looked for. The effect which is wrought upon business is such as 
to create increasing anxiety as to the future. The winter will 
shortly set in, and unless peace is restored in the meantime the 
season promises to be a hard one. Since the probabilities of the 
cessation of hostilities were first entertained, a vigorous move- 
ment has been made to clear all obstacles that would be 
likely to militate against an influx of new business, makers 
feeling confident that the old e ments would be re- 

laced by new ones as soon as carried out. Day after day, 

owever, fresh events transpire to mar the prospects of the 
trade, and there is much reason to fear that the old contracts will 
yet be worked off before new ones arrive to take their place. 

Within a very short time from the present the Baltic ports will 

be closed by the winter frosts, and, as usual, until the return of 

the spring the trade with the Russian markets will be limited. 

Possibly, however, specifications may be placed in makers’ hands 

for delivery early in the next year, but the Fars in this 

respect are not very encouraging just now. It is satisfactory, 
however, to find that the alleged warlike movements on the 

of the Russian empire have been declared untrue. The uncertainty 

attending transactions of any kind on foreign account under present 

circumstances must of necessity narrow the area of speculation 
very considerably, and merchants must be expected to husband 
their resources as much as possible, rather than enter the markets 
with any degree of freedom. The war, which has been ied on 
upon such a gigantic scale, must terminate sooner or later, and it 
ad = be expected Me as large business is eventually to be — 
when the requirements, which are at present suppressed or lai 
aside, must be attended to. 





The ironworks of the district continue in active employment on 
old contracts, some of which will take many weeks yet to complete. 
The clearances of railway and other irowfrom the rts during 
the last fortnight have been unusually large, upwards of 15,000 tons 
having been forwarded from iff and Newport. The 

uantities were sent to Riga, New York, New Orleans, Xc., 

ere being considerable quantities also cleared to some of 
the Mediterranean ports. Some considerable contracts are 
about to reach this district from Canada, chiefly for steel rails, 
which will no doubt tend to protract present activity at several of 
the establishments. 

It is satisfactory to find that in the home trade a tolerable 
degree of activity is evinced, inquiries for railway materials being 
fairly numerous, though not for large quantities. The time is 
advantageous for relaying roe. and home purchasers will no 
doubt make the best of it. Prices show a tendency to recede. 
Bars, pigs, and bridge work are commodities in average demand. 

The position of the tin-plate trade is much about the same as 
reported last week. 

A fair amount of business is doing in the steam coal trade, but 
business continues to decrease slightly. The season for house coal 
tag eng has commenced, and the cold weather of the last few 

ays has increased inquiries in all directions. In this branch of 
the trade a brisk season has probably been entered upon. 

A fatal explosion of my = 4 has occurred at the Moreton Col- 
liery, in Pembrokeshire, which resulted in the death of a lad 
named James Richards, and nine other persons were seriously 
burnt and injured. The coal seams of the district in which the 
a. is situated are by no means fiery, hence the explosion 
cal considerable excitement here. It is supposed to have been 
the result of negligence on the part of one of the workmen. The 
men are, however, recovering. The proprietor of the colliery is 
Mr. C. C. Williams. 

The collieries of Monmouthshire are about to present a handsome 
testimonial to Mr. Edwin Jenkins, who, for a period of twenty 
years, has been the chief agent and confidential adviser of the 
Messrs. Protheroe. Mr. Jenkins is widely known in the district, 
and his valuable assistance on many difficult occasions in arranging 
“strikes,” and other differences between master and men, has 
earned for him the general esteem of all ¢ A numerous 
committee has been formed to collect subscriptions, and the pre- 
sentation is expected to come off in the course of a few weeks. 

The commissioners sitting at Cardiff to inquire into the opera- 
tion of the Truck Act in South Wales have proceeded with some 
expedition. A large number of witnesses have been examined, 
most of whom were working men, and a good deal of evidence as 
to the existence of companies shops in connection with the works 
in many parts of the ict has been adduced. The princi 
desire of the workmen seems to be to get weekly pay, but thi 
some of the masters have hitherto refused to accede to. It may 
be observed, however, that at the Dowlais Works, the largest esta- 
blishment in Glamorganshire, the system of truck has been entirely 
eradicated, and the system of weekly or fortnightly settlements 
and payments of cash has been found to answer successfully. 
The inquiry will, it is believed, result in this mode of pay- 
ment being generally adopted in the district. The witnesses 
examined expressed marked ‘difference of opinion as to 
whether truck is an actual evil or not; but it was abundantly 
proved that the system is still carried on in —a of the 
principality, and that the ironworkers, instead of being paid in 
the current coin of the realm, are obliged to resort to the com- 

any’s shop, where they have to my from 10 to 15 per cent. 
Righer for their goods than they would in the open market. The 
commissioners have in one instance carried their proceedings with 
a high hand: they having gone to Messrs. T. W. aoe and Co.’s 
works, at Pentyrch, and seized the books, despite the expostul 
tions of the persons present. Mr. Booker has since intimated his 
intention to take legal proceedings against the commissioners for 
what he considers an abuse of their powers. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

STATE OF TRADE IN CLEVELAND—SMOKE AT MANCHESTER— 
STATE OF TRADE AT LEEDS — NORTH-EASTERN RAILWAY: 
Leeds and Wetherby branch — LAUNCH OF A STEAMER AT 
SEACOMBE — RAILWAY CONSTRUCTION AT LIVERPOOL — STATE 
OF TRADE AT SHEFFIELD — THE NEW STATION AT 
RANELAGH-STREET, LIVERPOOL—STATE OF TRADE IN SOUTH 
YorkSHIRE—Gas AT LESDS—UNDERGROUND RAILWAY AT 
LivERPOOL—THE INGEBORG—THE TRIUMPH—STATE OF TRADE 

IN DERBYSHIRE. 

Makers’ stocks in the Cleveland district are expected to show a 

slight increase forSeptember, although not nearly somuchas was the 

case in August. The ae the blockade of the North German 
ports is ex to give a little stimulus to shipments, but the 

rospects of the trade for 1871 are not very good ; unless, indeed, 
the war should be brought to a speedy termination. 

At the Manchester City Police-court, on Tuesday, Messrs. J. and 
J. Vickers, iron manufacturers, of Pin Mill Brow, were summoned 
b 3 k, superintendent of the nuisance department, for 
allowing black smoke to be emitted from a chimney at their works 
for ten minutes out of thirty. A second summons had been taken 
out against Messrs. Vickers for not having complied with an order 
made August 25, 1869, with reference to the issue of black smoke 
from another of their chimneys, and for which they were ordered 
to pay a fine of 10s. In the first case an order was made for the 
abatement of the nuisance. Mr. John Vickers said he was at a 
loss to know how to carry out the order of the bench. The works 
had been carried on for a period of twenty-nine years, and for the 
last eighteen years there had been no extension of them. Some 
time since iron manufacturers were exempted from the operation 
of the Smoke Nuisances Act, and he should be very glad to abate 
the nuisance if he knew how. Mr. Leppoe, the presiding magis- 
trate, said he was bound to obey the law, but as to the mode in 
which the nuisance was to be abated that was left entirely to the 
persons who created it. 

The Leeds Chamber of C ce, inreporting upon the iron, 
machine, and engineer tool trades of that town and district, 
observes : —“‘ The iron trade continues very brisk, and is likely to 
continue so, at all events until the close of the shipping season. 
The war has very seriously interfered with the demand for 
machinery, and the makers have fewer orders in work than for 





some time past. e eer too! are generally busy. 
There is no change with the locomotive makers. The demand for 
cut nails is fair. 


On Saturday Messrs. Bowdler, Chaffer, and Co., of Seacombe, 
launched an iron screw steamer named the Valetes, of 650 tons 
burthen, builders’ measurement, and built for Messrs. McAndrews 
and Co., of London and Liverpool. The vessel is now being fitted 
in the Birkenhead Dock with engines of 70-horse power, by Messrs. 
J. Taylor and Co., of Birkenhead. 

Messrs. Kirk and Parry are the contractors for the important 
railway works which the Great Northern, the Midland, and the 
Manchester, and Lincolnshire Railway companies are 
now carrying out in Liverpool. It is the intention of the con- 
tractors to proceed with the erection of the new Ranelagh-street 
station in Liverpool simultaneously with a tunnel line which is to 
join a line now making to aiechester, The works are to be 


companies to have their direct and i dent line between 
London and Liv: 1 opened without delay, in order to avoid the 
heavy toll which they are now paying to the London and North- 


‘Western line for running over that com: s line between Altrin- 
cham and Garston. wiper 

Orders have been put in hand at Sheffield for files, a. ham- 
mers, and edge tools for Russia, and the demand for all descrip- 


tions of railway iron for the same market is exceptionally heavy. 





The amount of business doing with France is almost nil. The 
iron trade is brisk, numerous orders ery bap on the books. All 
descriptions of steel are in request, and the greatest activity pre- 
vails at the Bessemer steel works. There is also a good demand 
for railway matériel and locomotive fittings. The armour-plate 
or running full time, and at the ordnance works there is no 
ess, 
inet Bessemer ee works are in he paste: A in ._— South _ 
shi — and are effecting a uction. The iron’ 
of the same district are doing a good business ; rails and plates 
are in brisk request. A business is passing in steam coal ; a 
rather large tonnage is being sent to Hull and Grimsby for 
the use of the steamers trading from those ports, and also for 
shipment tothe north of Europe. A considerable quantity of 
and coke is being sent into Lincolnshire for the use of the 
blast furnaces in that county. : 

The sale of the undertakings of the Leeds Gas companies to the 
corporation of that town hasbeen completed. The purchase money 
paid to the old company amounted to £366,108, and to the new 
company to £330,334. There was also a bonded debt upon the old 
company of £57,500, and upon the new company of £59,285; these 
debts have been assumed by the council. e length of the mains 
of the old company is 209 miles, and that of the new company 238 
miles. Mr. C. Smith, of the old company, will act as gas engineer 
to the council, at a salary of £365 per annum. ¥ 

An iron screw steamer has been launched by Messrs. Schlesinger, 
Davis, and Co., from their yard at Wallsend. Her dimensions are 
as follows :—Length, 160ft. ; breadth, 25ft.; depth to spar deck, 
21ft. Gin. She is named the Ingeborg, and is designed chiefly for 
the Baltic trade ; she {has been built for the Thurle Company, of 
Gothenburg. 

The Triumph, launched last week from the yard of Messrs. Pal- 
mer and Co. Limited), of Jarrow, will be furnished with three iron 
masts, and will be full ship rigged. Above the screw propeller will 
be placed a large brass wheel, into which the screw can be lifted 
out of the water, when, in fine weather, it is thought preferable to 
place the frigate under sail alone. 

The Derbyshire iron works are doing a good business ; the pro- 
duction was never larger than at present. Considerable quantities 
of coke are being sent from Derbyshire into Northamptonshire. 





PRICES CURRENT OF METALS AND OILS. 

































1870. L 
Correr—British—cakeand &£s8.d £284. 4.28.4 
per ton ... eccoe| 68 0 01. 0 0 O| 7210 0.. 73 6 O 
selected . 70 0 9. 0 0 0/74 0 0..75 0 0 
Sheet ....+- 71 0 U.. 73 0 0/77 0 0..79 0 0 
Bottoms ceccccsccece = : 0.. ve 00 - 0 0.. 82 00 
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Tx Cheltenham Commissioners have recently completed works 
and purchased a farm for the disposal of the town sewage by irri- 


tion. 
ue. U. B. Vrvat, of Philadelphia, proposes to provide the street 
cars with strong skirts or nets, supported on es to extend 


from the floormg down to or near the ground. The object 
of the improvement is to save persons who fall from being run 
over by the car. The frame which supports the net is to be 
elastic vertically, so as to yield when any portion touches the 


BrEAKFast.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
“ns “ st ion has rendered it a 
Service (Aga gene ag a 

knowledge natural laws whi vern the opera- 

Gen at deat eo fal 9 lication of 


doctor’ ” Each 
seus rvs 800, Honcopethic Chemists, London. 























Ocr. 14, 1870. 


THE ENGINEER. 


255 





ARMY SURGICAL AND COMMISSARIAT 
APPLIANCES. 


No. IV. 


By this time little short of probably three hundred 
thousand pounds of British money have been sub- 
scribed for the assumed purpose of “ Aid to the sick 
and wounded.” Almost any amount of money might 
have been wrung from the unthinking ignorance 
of- England by the highly skilful and organised 








calico bandaging there is as much as, I suppose, 
would girdle the earth.” And were we rt take 
ae up by actual quotation, we could, we think, prove 

t, as a rule, where the sudden pinch has been, the am- 
bulancesand the personne! have not been, until too late, or not 
at all, while they have been plentiful in places where there 
has been no use for their services, or where their offices 
have been forced upon those unwilling to have anything to 
do with them. 


Now, why do we, even thus cursorily and loosely, allude ' 
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system of pious and charitable’mendicancy,'first invented | to this‘once more ? 


long ago by “missionary zeal,” &c. &c., backed by the re- 
cital of horrible butchery and woe, which are the staple 
and profitable, and nearly exclusive, filling of the columns 
of the daily press now. We think it does neither our con- 
temporaries nor their readers any credit whatever; it is, 
in fact, only Madame Tus- 
saud’s Chamber of Horrors, 
and the audience that usually 
fills it, in a genteeler form, 
and with decorously humane 
commentary. Rather vast 
results ought to have shown 
themselves by this time as 
the good and true available 
outcome for the help of those 
said sick and wounded, from 
a money expenditure of, say, 
a quarter of a million; but 
we look in vain for its evi- 
dences even in the garrulous 
letters of the motley em- 
ployés or volunteers of the 
several societies, published in 
the various papers by their 
managers, as the best possible 
evidences available of what 
good they have done and are 

oing. We have from the out- 
set ventured boldly to express 
our disbelief in what these 
societies, however aided by 
vast subsidies, could effect in 
the way of any large or 
real reduction of the miseries of the sick and wounded 
in this or any other great war. That we were not 
far wrong begins already to become apparent. Let 
anyone who knows the surface and habitudes of France, 
and has seen even a little of the realities of war, and what 
the advance of armies leaves in their track, but read the 
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correspondence, and notes and incidents, &c., of every day in 
any of the papers—Times, Standard, Daily News, Tele- 
graph—all alike, and he cannot but become convinced 
that, however honest, zealous, hard-working, and intel- 
ligent may be most of the agents of these “aid societies ” 
in their work abroad, the possibilities have been against 
their having effected much to purpose; and that the largest 
— of their energies, and a preponderant part of the 

ds at the disposal of these societies, have been—so far as 
the good effected is to be its measure —simply wasted. 
One it’s letter says :—“ Here are countless bales of 
linen, lint, of all sorts, none wanting, and that pro- 
bably will ultimately have to be returned to England; of 





Certainly not with any wish to say 
harsh things of benevolence wherever it is genuine, how- 
ever weak or even silly may be its projects or management; 
but to point the,maxim which we started with in these 
articles, that aid to the sick and wounded in war can by 


| possibility only be effectual when rendered by the pro- 
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perly organised medical and surgical staff, and under the 
supreme authority of those in command of national armies. 
In war of all otherthings,anything like tmpervwm in imperio 
is impracticable. Volunteering, even in the far off and very 
humble form of ambulance attendance, and hospital nurses, 
much more in that of the disposal of great military-surgical 
means and funds, must be subject to the control of those 
who direct the military movements also ; or else must 
come the chaos of good intentions, abortive results, 
and largely wasted energies and funds, which is actually 
at this moment pretty nearly all that the immense sums 
handed over to these sick and wounded societies really 
present. 

War means destruction, which is its object, and so far as 
the sufferingsof its maimed or sickened human instruments 
are concerned, if these are to be really minimised, it will 
be, not by volunteer aid societies, nor Knights of St. 
John, or such like medieval “odd fellows,” nor even by 
Geneva Conventions, but by vast improvements and ex- 
pansions of the mechanical apparatus and the surgical appli- 
ances, as well as personal staff, of modern armies them- 
selves. 

As regards the staff, there seems no reason why, with 
such a military system as that of Prussia, every surgeon 
and medical man, from the highest in the kingdom to the 
lowest druggist’s boy, should not be registered, and their 
qualifications catalogued, and that upon declaration of war 
a certain portion of these should not be called out, and 
uniformed and equipped for the war, in aid of the fixed 
medical staff. And the same thing might be done amongst 
ourselves, if so be that we shall ever arrive at such a mili- 
tary organisation, based on that of Prussia, as shall make 
us safe for the future, even on our own ground. But of 
this there seems no hope, until after some terrible disaster 
and national humiliation shall have taught all parties, 
whether political or of class, to dread the crop that false- 
hood pal self-seeking rear up, and to rely more upon self- 
denial, truth, and honest looking, not for what each would 


like to see done or left as it is, but which ought to be done 
for the good of our commonwealth as a whole. 

_ Sutor ad crepidam. Let us, therefore, return to con- 
sidering some of the mechanical contrivances or appliances 
upon the improvements and perfectionising of all which 
—as appertaining to ambulances and field hospitals, &.— 
every system for aid to the sick and wounded of war must 
base its operations, 

Figs. 1 and 4 show in side elevation, and in two half- 
plans, viz.,on level of the under carriage, and on that of 





FiC.2 





ELEVATION 











STRETCHER 


Fic.3 





the top, ze, above the seats, our British or Woolwich 
ambulance carriage, on four equal wheels, and for two or 
for four horses. a, isa sling basket (from the ashen tilt 
wagon hoops for the canvas cover) for knapsacks, &c.; 6, 
are straps for carbines; ¢, the water barrel; d, a leather or 
iron{water bucket; ¢, a leathern lap apron, attached to the 
falling footboard, for those 
who sit upon the rear end 
seat with their backs to the 
horses; f, the axle grease-tin; 
g, a ladder for getting in the 
disabled, stowed loosely inside 
the carriage; A, are the sus- 
pension springs, upon which 
the body rests; these are of 
short, stiff, strong vulcanised 
india-rubber flat loops; 7, a 
shifting board seat, with back; 
k, the swingle bar, one wheel 
horse being in shafts, the 
other in rope traces. We 
are not informed what is 
the exact weight of this 
ambulance carriage as now 
made at Woolwich. With 
every disposition to impar- 
tial judgment, we are obliged 
to say that it appears most 
uselessly heavy in almost 
every part, and in point of 
contrivance, and adaptation 
of parts, reflects little credit 
upon our service, being in 
every respect inferior to 
those of America and the European armies. The 
wheels and tires are uselessly clumsy, the axles of 
| the old wood and iron type, with the old conical ends in the 
| wheel boxes, The hoc are too small in diameter, and 
there is a needless multiplication of small cart-body work 
| about the sides, &c., that add to the weight, and collect 
| dirt in the corners. The ladder is truly a primitive con- 
trivance. The water barrel is admirably placed to get well 
warmed by the sun, or frozen into a block of a cold, 
clear night, and is just where the flavour of the water 








will get well tainted by the dejecta and sweat 
fume of the horses, or may get actually covered by 
the discharges of a scouring horse, or one under physic, 
Reasons can no doubt be adduced by “ regulation officers” 
why the carbine straps are indispensable ; to us it seems 
that arms for the defence of an ambulance wagon are 
needless, and that the arms of wounded men, even if they 
have retained them, are not to be carried away with them 
to hospital. And so by the accoutrements; all these should 
| be otherwise taken charge of, and nothing go with the 
wounded man but his kit, if even that, for we strongly 
think that now-a-days the hospital should provide all and 
more than the marching kit can supply. Still this would 
need twice thinking of before deci , for the kit often 
‘contains some precious little souvenir, a [photograph of 
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mother or lover,a lock of hair, that the half conscious 
stricken man may not at the instant remember, but that on 
the hospital pallet may brighten with more than tears 
his wearied or dying eye. Rough-and-ready sol- 
diers are often full of this sort of gentleness. In the 
museum of Trinity College, Dublin, there is a splendid 
specimen of one of the most glorious azure and 
silver huge butterflies of the Punjaub, perfect and un- 
touched. It was found, enclosed within an old letter 
envelope, inside the brass helmet of one of our heavy 
cavalry troopers who was slain in one of the onslaughts at 
Meanee. On the blank of the envelope was pencilled, 
“Dear mother, if I fall I hope you may get this, and that 
1 may be like it (the butterfly) then.” One of his com- 
rades saw him catch the brilliant insect in his hand as it 
flew by, a few moments before they went into action, when 
halted to tighten girths or some such thing. Soldiers are 
men, though the odious craft to which the ignorance 
of our race still condemns them, views them as but little 
more than tools, too often of high-handed violence and 
tyranny, under whatever specious disguise. 

But to returv. The ambulance wagon should be for 
the wounded primarily, and for no alternative ends, 
as we have said in our last article. The water with it 
should be abundant, pure, and cool. It should, for four- 
wheel curriages, be slung beneath the body in the 
shade ; it may be in a cask, but would probably be best 
in a rectangular cistern covered: close (though with a 
screw man lid to see all clean inside), and made of 
thin galvanised sheet steel; it may unhook for filling. 
A very small pump, fixed within the wagon to its 
side, at a convenient spot, should be constructed, so as to 
draw drinking water from it easily and quietly, z.e., with- 
out noise ; the same pump can easily be made to fill the 
cistern from galvanised iron buckets, of which three ought 
to hang beneath the body, with a coil or two of light rope 
to reach the water in wells, &c. Water supply for the 
horses, unless in special climates, need not be carried ; it is 
a useless addition to the burden. The bottom of the 
wagon ought to be made of one single thin sheet of 
galvanised iron or steel, secured by loops, &c., to tough, 
stiff wood slats, forming the floor, not above but beneath 
the sheet. This, because it will often happen that the 
interior and floor of the wagon will become dripping with 
gore, and with other defilements that helpless suffering 
humanity cannot avoid. These must not drip through and 
saturate with putrid miasms and protozoa the joints, and 
floor, and sides, as they would if of wood planks, Nothing is 
better for supporting the roof and covering than stout ashen 
or lancewood tilt hoops—but these ought to be so fixed 
(though quite removable) and strong enough to admit of 
their supporting a row of cots slung from them above 
the full level whenever these should be needed. The 
cover will probably be better of two thicknesses of very stout 
twilled calico, with india-rubber between to make it water- 
proof. This is very strong. The writer once us-d a great 
deal of it for making water-tight some timber dams of a 
single row of close piling in place of puddle, and found it 
perfectly competent thus supported to remain staunch 
against more than 35ft. head of sea water. The seat 
behind, with back to the wounded inside the wagon, is, we 
think, a mistake, and with it the hanging footboard and 
leather apron. The attendants on the wounded should 
have them always under eye, and easily approachable. 
The axles should be of steel, as light and as well fitted as 
possible, and thoroughly well united to the pieces of the 
under carriage. Nothing for the purpose of carrying 
wounded men can well be conceived more unsuitable and 
unmechanical than those stumpy, stiff, jerky, india-rubber 
straps for springs. The body should sit well down upon four 
nicely flexible long steel springs, and two transverse ones, 
much likethe body of a well-hungomnibus, Every cot, every 
seat, should besides be slung or be sustained, both vertically 
and laterally, by springs, which, if of india-rubber, should 
all act by tension only, and if of steel—which, on the 
whole, we should prefer—should be spirals of a proper 
sized steel wire—the ressorts @ boudin of the French. 
These should all have simple means for adjusting their 
lengths and resistances to load, &c., so as to enable any 
cot to be thrown at will out of level, &., to suit special 
cases. Spiral springs of this sort admit of a greater degree 
of range within given limits of final resistance than any 
other sort. (See Poncelet, Mechanique Industrielle, &c). 
But, besides all this, india-rubber wheel tires are now a well- 
established reality. Hundreds of private invalid carriages 
are provided with them, and so are the hospital carts of 
some of the great Parisian hospitals. The practice with 
Thompson’s traction engines have proved that they do not 
wear out or even suffer much deterioration under the mos* 
violent of traffic strains and over the roughest of uneven, 
heavy pitched pavement. Every ambulance wagon, then, 
ought to have pretty thick—say, 2in.—india-rubber tires 
well secured on over the iron tires, which then may be much 
lightened. 

The sides of a four-wheel ambulance, or part in height of 
them, ought we think to drop down outwards to a level 
with the floor, so as to give a good scaffold footing for 
getting in the wounded. The tilt hoops, therefore, should 
be, in a certain degree, independent of the sides. A 
draught of air right through should be available, but the 
cover should be so made that it can be completely 
excluded. Nothing is easier, when the period 
of shock or of collapse has come on with men 
badly wounded —and ‘some, even though with but slight 
wounds, greatly affecting the nervous centres—than to kill 
them outright by a little cold draught, when in this state, 
already cold, shivering and their teeth chattering, 
though perhaps in the sunshine. For the same reason 
every four-wheeled wagon, at least, ought to havea supply 
of coffee or tea, brandy, &c., and some simple but rapid 
and effectual means of boiling water and making these 
infusions without stopping, or having to light a fire, or 
collect twigs or wood for one. 

If every item, however trifling, of this class of carriages 
be thought out, and forms and dimensions fixed by the 
really competent mechanic—experienced if possible in car- 
riage building—but with originality enough to think out 





for himself, instead of doing just what “ Long-acre” or 
“ the carriage department” have always done and deemed 
orthodox, we feel convinced that a four-wheeled wagon for 
the wounded, to hold ten persons, ificlading a man, and a boy 
of not more than sixteen, as attendants, can be constructed 
that shall be safe, durable, not too costly, very easy to the 
occupants, and yet shall not weigh very much more than 
a London four-wheeled cab. In one respect, we should add, 
no carriage for the wounded should follow those wretched 
vehicles so aptly slanged as “ growlers.” The noise within 
these, from glass rattling loose in wooden frames—where, if 
the edge of the glass were bedded in a thin ribbon of india- 
rubber inthe rabbate of the frame, all would so far be silent — 
and from the clatter of loose boards and panels and steel 
springs, is such that two people cannot hear each other 
speak—a tit subject, one might imagine, for police regulation, 
even with such a fine, free, savage state of things as cha- 
racterises our so-called self-government. But the paternal 
Bruce’s cares are exhausted on how cabby is to hoist or to 
strike his flag, and none is left for these real nuisances of 
barbarous malconstruction; and as we write the paternal 
cares of the Home-office prove incapable still of clearing the 
street traffic of the “crawlers.” Well, the noise of rattling 
loose parts of any sort should be absolutely shunned in the 
ambulance wagon, which should travel, at whatever pace, 
as silent as a hearse. The recurrent click of a loose chain 
ring, even may wring with added misery a man wounded 
about the head, or one in the earlier tortures of fever or 
ague. 

” Figs. 2 and 3 show the Woolwich form of stretcher or 
cot, with canvas bottom and stuffed pillow attached, the 
whole made to elevate into a reclining couch or sort 
of seat, and with the crossed webbing beneath secured 
over a rectangular frame. Of this implement we are 
not able to say much in way of commendation either. The 
rollers are perfectly useless, if the floor of the wagon be 
made as we have proposed, and the under side of the 
stretcher frame belightly metal-shod, the one will skid on the 
other there as if on ice. It seems to be forgotten that no 
stretched canvas bottom, nor any one made of crossed-girth 
webbing, can remain taut—elastic, even, and, therefore, 
comfortable, or possibly even endurable, to a wounded 
man, once these fabrics have been thoroughly wetted by 
rain, or in any other way, and let to dry again. A thickish 
sort of felt, something of the substance and sort of the 
material of the heavy capotes, called reggos, worn in the 
Levant, and stretched over light steel hoop slats, would 
seem probably the best cover for stretchers. Felted 
material of this sort is easily made nearly waterproof, i.¢., 
liquids, unless sopped, and, as it were, kneaded into them, 
will run off at once, like water over a surface sprinkled 
with dry starch, or water from a duck’s back. 

We shall return to the subject of ambulance carriages 
—- once more, and, before concluding now, will 

riefly notice a few military surgical contrivances which 
have attracted our attention between 1867 and the present, 
and seem just now worthy of remark. 

In the French army it is understood that every drummer 
carries a field tourniquet as part of his kit. So far as it 
goes this is good, but in our judgment a tourniquet should 
be in the kit of every soldier of whatever class. It need be 
nothing more than abouta yard long, of strong web tape, 
about Lin. wide (just such as is used by lawyers in Lon- 
don for strapping up papers), supplied with a light strong 
sharp double-pronged buckle, and with a sliding felt pad 
(felted to shape) of 3in. long by 2in. wide and in. thick, 
upon which the tape would when not in use de coiled. The 
whole would not weigh above 2oz. or 30z., and there are 
no non-mortal limb wounds for which it would not prove 
sufficient, as well as for several body wounds when two 
straps were united end to end. 

We hear little more now of gentle ladies “ scraping 
lint,” so we may presume that that interesting and charm- 
ing occupation has found the level we in our earliest article 
assigned toit. We may state, however, now, as regards 
genuine lint, or charpie @ l Anglais, that we find there is a 
large, special manufactory of it in the neighbourhood of 
Chestertield, an order to which for a few tons will 
effectually relieve the spinsters and scrapers. We suspect, 
however, could we gain the iuside of affairs abroad, that 
the lint is already on a footing with the “ bandages enough 
to girdle the world.” 

In support of the suggestions we before now offered, as 
to the use of carded oakum in place of lint, &., we may 
here quote the support of that competent authority, the 
Lancet :— 

So many advantages are possessed by carded oakum as a 
surgical dressing that we expect it to be largely employed in the 
military hospitals of France and Germany during the present war. 
As, however, its qualities are not yet so widely known as they 
should be, it may be useful at the present juncture to refer to 
them. The material is simply old rope shredded in prisons and 
workhouses, and carded by machinery. Itis of a bright brown 
colour, with the well-known tarry fragrance. A little of the 
oakum is roughly drawn into asuitable shape for covering the 
wound, then wetted, and applied to it. All discharge is absorbed 
by the dressing, and any bad odour is effectually destroyed. By 
dipping it into hot water, and coveringit with oil-silk, a convenient 
antiseptic poultice is formed, easily made, very light, and answer- 
ing poriesthy its purpose. It thus supersedes the use of lint, oint- 
ments, and linseed-meal or bread poultices, It is easily burnt— 
no small advantage in a crowded hospital. where bad-smelling ap- 

lications are a fertile source of disease if not quickly destroyed. 

ts simplicity of application saves much time and labour—a great 
consideration where the nursing staff is overtaxed, as must always 
happen after serious engagements. Its cheapness is another great 
advantage. Carded oakum can be procured, we believe, for some- 
thing like 9d. per lb., about a fifth or sixth of the cost of lint. In 
America, during the civil war, carded oakum was largely employed. 
It has also been in use for some yesrs at the Children’s Hospital in 
Great Ormond-street, and at St. George’s during the last twelve- 
months its use has superseded other dressings in the hands of 
several members of the surgical staff. It is manufactured at the 
Falcon Works, West India-road. 

Dr. D. Thommasi, of the Italian army, has devised and 
experimented upon a new form of charpie, which he calls 
charpie carbonique, the intention of which is, that when 
applied to a wound, and moistened either by its discharges, 
or by water, it shall continue slowly to disengage over 
all its surface nascent carbonic acid, whereby, it is alleged, 
@ more prompt cicatrisation of the wound, if to 





heal by first intention, at least, is insured. Two sorts of 
lint are prepared—the one is saturated in nineteen parts of 
citric acid, dissolved in 140 parts of water; the other in 
fourteen parts of bicarbonate of soda in 140 parts of 


| water ; both are then dried. A thickness of each is laid 


upon the wound dry, it matters not which is next the skin, 
but the alkali is preferable ; and as soon as moisture is ap- 
plied carbonic acid begins to be evolved. Dr. Thommasi 
has also employed compresses of cotton, prepared by satu- 
ration with diluted spirit, 100 parts ; carbolic acid, fifteen 
parts; and powdered vegetable charcoal carded into the 
fibres internally. Having applied the compress of this, he 
moistens the exterior surface with collodion, diluted with 
alcohol, which rapidly forms a waterpoof parenchyme on 
the outside, leaving soft and absorptive the interior disin- 
fectant, fibrous, and flexible mass. We give these for what 
they may be worth on future trial. A very ingenious, 
and in some respects convenient, tente abri for immediate 
operations upon the field, where both surgeons and tent 
must follow the movements of the columns, was exhibited 
at Paris in 1867. It is shown in Fig. 5, though not to 
scale. It is, in fact,a big waterproof calico (two thick- 
nesses) umbrella, with steel jointed ribs, but without any 
centre pole or handle to the umbrella. The umbrella is in 
six gores. From the extremities of four of the ribs light 
steel pointed rods depend, to stick upright in the ground; 
from the four other gores, depend jointed to the ribs, steel 
rods, so made as to stick diagonally in the ground, crossing 
each other at mid-length, and being there pinned together. 
Three cord guys aud pegs complete the whole. A curtain 
or vallance hangs down from the edge all round a couple of 
feet. The cover is quite enough for moderate weather; 
the room is sufficient for a single operator; access is easy, 
the light good, and the whole affair could be erected or 
struck in three or four minutes. 

Figs. 6 and 7 show two varieties of a very ingenious 
form of adhesive plaster for bringing together and main- 
taining so, the lips of gaping muscular wounds. In 
Fig. 6 are seen two strips of calico, with india-rubber be- 
tween, but yet flexible. Along the outside of each is secured 
a row of flat German silver hooks, like those sometimes used 
for lacing up “ankle-jacks” or half-boots in this country. 
These are secured by flat tails between the two calicos, 
cemented in by the india-rubber. The back of each strap 
is spread with adhesive plaster. One of these is applied at 
each side of the wound. They are made of all lengths, 
widths, and sizes, to suit occasions, and then a silk thread 
is passed from one side to the other, under the hooks, and 
the lips of the wound thus brought together in a few 
moments, and without the necessity for any sutures. The 
silk can be loosened as the wound swells, or shortened, and 
plasters or compresses may be applied either beneath or 
over the silks. 

Fig. 8 shows another modification in which the adhesive 
plaster is spread upon elastic cotton cloth, punched with 
parallel holes, the long way of which is transverse to the 
length of the wound. Here, by the elastic retraction of 
the stretched cloth, the lips of the wound are closed. 

Objections to both these will occur to every surgeon. 
They were alleged by those in the Hospital Annexe in the 
Parc at Parisin 1867, however, tohave been found to answer 
well, and ours are not the columns for discussing pathological 
treatment in detail, Fig. 7 shows a piece of the punched 
calico, for elastic or rather flexible bandages, as shown in 
1867, to which we alluded in a former article. The figure 
will render what we before briefly described intelligible at 
a glance. 





RUSSIAN GOODS ENGINE. 

On page 262 we illustrate a goods locomotive, designed and con- 
structed by the the Compagnie Belge, at Brussels, of which 
M. Ch. Evrard is the engineer-in-chief. 

The engine we have ourselves seen in course of erection at the 
works, and we are not surprised to learn that M. Ch. Schouberszky, 
the engineer of the Russian railway, has reported most favourably 
of its powers after some months of trial. The following are the 
principal dimensions :— 

Fire-box and Boiler : 


Length of grate 1c 1. 2c ce we ce oe oe oe SM 
Width of grate .. .. 2 « oe of «+ o- oo Sft. Sin. 
Surface of grate .. .. -- oe + oe oe oe oe 168g, ft. 
Height of fire-box from grate.. .. .. .. «. «. OSft. O}in. 


Number of tubes... .. .. «os se +e oe oe 184 
Length of the tubes between tube plates .. -- 13ft. Ijin. 


Interior diameter of tubes : in. 

Total surface... .. .. -- «+ oe c+ of oe oe 1208 aq. ft. 

Interior diameter of the boiler .. .. «. «. «. 4ft. 4in. 
Mechanism : 

Diameter of cylinders .. .. -- «+ «+ «+ «+ Ift. 6hin. 

Stroke of pistons... .. .. «- e+ se oF of e+ 2ft. 1}in. 

Diameter at tread of wheels .. .. «. «» +. «. 4ft. O}in. 

Total wheel base.. .. oo «- «+ of «+ o « I1ft. Sin. 

Approximate weight of engine whenempty .. .. 30 tons. 

Ditto, when loaded .. .. «- «- «+ +e «+ «+ 33} tons, 





A WuitwortH STEAM Hammer ror TurkEyY.—The Turkish 
Government has ordered for its Zeitouu-Bournou Works an 8-ton 
Whitworth steam hammer. It is understood that the hammer is 
now on its way to Turkey. The hammer will, of course, be able 
to execute very heavy forgings. 


THE SEWAGE ProBLEM.—The Local Board of Health of Lea- 
mington having decided upon an extensive system of sewage ——_ 
tion have just sealed a contract with Messrs Clayton, of the Soho 
Foundry, Preston, for the requisite pumping engines, which are to 
be of sixty horse power, and capable of delivering one and a-h 
miliions of sewage per diem. The price agreed upon is £4500; 
and there were also contracts from the Bank Top ~~ Black- 
burn, whose tender was reduced on application from £5925 to 
£4245 ; and from Messrs, Bland and Son, of gg whose original 
tender was £6200, but by material deviation from the original 
it was reduced to £4268. At the same time a contract with 
Messrs. J. S. Roberts, ironfounders, of Wolverhampton, for the 
supply of the requisite piping for the main, was confirmed ; the 
laying of which was iutrusted to Mr. Wm. Gascoyne, of Lea- 
mington, for the sum of £963, out of ten other tenders, the highest 
of which was £2146 for the same work. The board are pledged to 
commence the delivery of the sewage on to Lord Warwick’s land 
(about a mile and a-half from the works), on the 25th of March, 
by which time the whole of the contractors are under agreement 
to complete their respective orders. Mr. Clayton intimated to 
the board that it coll take three months to get the engines 
ready, and three months to fix them, and he requested, therefore, 
that the engine-house should be ready for the reception of the 
engines by the 1st of January, which was promised. 
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RAILWAY MATTERS. 


TuE directors of the Great Northern Railway Company have de- 
cided on applying to Parliament next session for power to con- 
struct a branch line to Dewsbury. 

Letrers from Lima describe a sort of railway mania in Peru, 
which some say is almost a second edition of the great 
railway mania in England. Lines are projected from both cities 
of the different frontiers, especially through Bolivia. 

Signor CaRLO NAvoneE, the engineer, publisies at Turin a ‘* Plan 
for.a Submarine Passage across the Straits of Messina,” with 
maps, drawings, &c., for the purpose of uniting the Sicilian rail- 
way system with the main lines of the Italian peninsula. 

Ir is rumoured that the directors of the North-Eastern Railway 
are negotiating for the purchase of the Blyth and Tyne line. The 
Central Northumberland Company is about to open its line from 
ote Gap to Rothbury; the North British will work the new 

ne. 

Ir is intended to have 16,000 tons of iron for the Northern 
Pacific Railroad at Duluth before navigation closes. From Erie, 
Ward’s steamers will take 5000 tons. and sailing vessels as much. 
Part of this has gone forward. The Winslow line is to bring 3500 
—_ from Cleveland, This will be enough for about 200 miles of 
road, 

THE ceremony of turning the first sod of the Isle of Wight 
(Newport Junction) Railway is to be performed by Miss Shaw 
Lefevre this day, at Newport. Lord Eversley (Governor of the 
Isle of Wight), Captain Mangles, Mr. Laing, Mr. Beattie (chair- 
man of the Isle of Wight Railway), and other influential persons 
have promised to attend. 


THE management of the North-Eastern Railway is making 
efforts to have the new Doncaster and York branch of that system 
opened by November 1st. The new line will considerably shorten 
the distance between London and Newcastle. Mr. Elliott, con- 
tractor, is finishing off a large building which will be used asa 
stable for the engines running on the Newcastle and Carlisle 
section of the North-Eastern. It is stated that it is intended to 
erect a similar large building at Gateshead. 


_THE necessary surveys and other preliminaries in connection 
with the Pontypool, Caerleon, and Newport line are nearly com- 
pleted, and it is expected that the construction of the line will be 
immediately commenced. The company have entered into an 
agreement with the Great Western Company to work the line when 
completed, and to grant certain rebates on the traffic. The traffic 
of the Great Western from Pontypool-road to Newport will, pro- 
par pass over the new line when completed and open for 

raftic. 

SUBSTANTIAL progress is being made in the American intercolonial 
railway work, The contracts are now let, and the work is being 
actively prosecuted on the entire length from Riviere du Loup to 
Miramachi, and from Sackville to Truro in Nova Scotia. The 
contracts between Miramachi and Monckton, all that remains to 
complete the entire line, were to be let on the 6th inst. The esti- 
mate for July and August reached the large sum of 200,000 dols. per 
month, and all the labour that is available is being employed upon 
the works, 

THE Western and Atlantic Railroad (Atlanta to Chattanooga) is 
making special efforts to promote and accommodate travel to the 
Georgia State Fair, which is to be held on its line at Ogelthorpe 
Park, two miles from Atlanta, on the 19th of October. It is ex- 
pected that this fair will be national in its character, and exhibi- 
tors and spectators are invited and expected from the north and 
west, as well as from Georgia and the south. The Western and 
Atlantic is advertising the fair largely, as well as offering reduced 
rates of passage. 


EARLY next month it is expected that a a extraordinary 
meeting of the Police Board of Greenock will be held to sanction 





an application by the authorities to the Board of Trade fora | 
| the Bunker Hill monument inclines towards the west in the morn- 


provisional order for the purpose of making tramways on the 
streets or roads within the borough. This action, it is said, has 
been idered ry in consequence of a private company 
proposing to seek powers to lay a tramway from Port Glasgow to 
Gowrock, which tramway would necessarily pass through the 
main thoroughfares of Greenock. 

A COLLISION, which was happily unattended with any serious 
consequences, took place on the Midland Railway near Kettering, 
on Saturday night. A luggage train was crossing from the main 
line to a siding, in order to make way for the express train which 
leaves Leicester at ten minutes past six o’clock p.m., and arrives 
at St. Pancras at 8.35 without any stoppage on the way, when the 
express came up, ran right into the luggage train, cut it clean in 
two, and proceeded onward for some distance before it could be 
stopped. Many of the luggage wagons were broken to pieces and 
others knocked off the line, but the express carriages are said to 
have been scarcely scratched, and none of the passengers were in- 
jured. The line was blocked for several hours. 

Tue Grand Rapids Eagle, of the 14th, says :—‘“* The laying of 
the last rail on the Grand Rapids and Indiana Railroad, south of 
the city, was accomplished on the 13th ult. The Grand Rapids 
and Indiana Railroad track now extends from Fort Wayne, Ind., 
to Paris, Mecosta county, and will be ballasted and ready for busi- 
ness in less than thirty days. From Fort Wayne through to Cin- 
cinnati, a distance of 170 miles, is just about in the same state of 
forwardness, the last rail having been laid on the 12th inst. On 
or before the 15th of October cars will run through from Paris, 
on the Muskegon, to Cincinnati, on the Ohio River, direct, with a 
connection with the Bellefontaine and Indianopolis Railroad at Mun- 
cie. Weare assured that the work of grading on the next twenty- 
mile section north of Paris will soon be commenced, the locating 
engineers having completed and reported their line through to the 
Manistee River, fifty-five miles north of Paris. Contracts for 
this work will be made without unnecessary delay.” 


Mr. REID, the engineer of the Great Western of Canada line, 
has explained to the directors that they must not compare the 
American railroads of some years ago with the present ones, as 
they now carry much heavier loads on them, and run trains at a 
much greater speed, and that the largely increased expenditure 
upon the maintenance and renewals of the railroad have been, in 
a great measure, forced upon the company by the necessity of 
bringing up the efficiency of the permanent way to the same high 
standard as that now attained by the leading trunk lines between 
New York and Chicago. Those companies, Mr. Reid states, have 
expended very large sums upon their permanent way, and have so 
materially improved the condition of their tracks as to admit of 
their running through trains direct from New York to Chicago 
during the whole of the winter months at a high speed, and with 
almost as much regularity as during the summer months. He 
also states that it is intended to lay down in the track of the Great 
Western main line 3000 tons of steel rails during the present half- 
year, which, in addition to the re-rolled iron — and the ballast- 
ing and drainage works at present in progress will go far to place 
the line on a footing of equality at the end of the present 

ear with their rival and connecting lines in the State of New 
ork and the Western States; and that a continuation of the 
same liberal outlay upon the main line to July, 1871, will, beyond 
doubt, enable the pany to pete on equal terms with the 
best roadway of their rivals. This is the statement of Mr. Reid, 
and the company must therefore look forward to a large expendi- 
ture for the next six months, or perhaps longer. Steel rails will 
be laid on the steepest gradients where necessary, and the 
improved iron rails on the other portion of the track, so as to 
e the permanent way in all respects as good as that of the 
London and North-Western. irectors will e the out- 











The di 
side rail, which forms the broad gauge track, so as to leave the 
main line on the narrow gauge, and make it a most perfect road 
to meet every demand upon them for carrying traffic, 





NOTES AND MEMORANDA. 


TuE highest mine in the world is the silver mine of Potosi, in 
the Andes of Peru, which is stated as being 11,367ft. above the 
level of the sea ; and the deepest mine is the salt mine of Neusalz- 
werk (Westphalia), which is said to be 2050ft. below the sea. 

Tue monthly make of gas in New York is very large. According 
to the American Gas Light Journal 104,720,291 cubic feet of gas 
was made in July last. This amount was divided among 
companies as follows :—Harlem Gas Light Company, 5,369.9 
Metropolitan Gas Light Company, 15,565,432; New York Gas 
Light Company, 29,451,460 ; Manhattan Gas Light Company, 
54,333,427 cubic feet. Total, 104,720,291. 

THE following is a simple method for detecting the presence of 
wood fibres in paper or fabrics. The reagent employed is a weak 
aqueous solution of sulphate of aniline. If a drop of this liquid 
on a pointed glass rod be applied to paper, if wood be present, even 
in minute quantity, an intense yellow colour will be immediately 
visible ; but the test is only applicable when the wood pulp has 
been prepared in a mechanical way. Chemically prepared, wood 
does not yield the same reaction. 

THE Revue Hebdomadaire gives a simple test for the detection of 
amylic alcohol in spirits, which, if effective, is calculated to be of 
considerable value. The spirit to be examined is mixed up with 
an equal bulk of rectified ether, and a like quantity of water; the 
mixture is shaken in a burette, or glass tube, when ufter a short 
rest the ether rises to the surface, and is removed by a pipette. 
This must be left to spontaneous evaporation ; if the alcohol 
contained fusel oil it will be left behind, and may be easily recog- 
nised by its pungent smell. 

As a result of a lengthy series of experiments, M. E. Baudri- 
mont concludes that tin-foil, in consequence of its impermeability 
for water, may serve with great effect to protect various substances 
from the effects of the atmospheric moisture, as well as act as a 








, 


protective against the alterations fruit uncergoes by evaporation | 


of the fluids therein contained ; tin-foil also protects against the 
oxidising action of the oxygen of the atmosphere, and may hence 
serve to keep fatty substances from becoming rancid, while it may 
usefully serve in laboratories to wrap up caustic lime, bisulphite 
of soda, and similar substances, which may thus be preserved for 
a great length of time without deterioration. 


Dr. W. Stern has devised an easily-executed process for the 
detection of madder colours upon cloth or by themselves. He 
boils the cloth with a concentrated solution of sulphate of alumina, 
whereby a liquid is obtained of reddish colour, exhibiting a golden- 
greenish fluorescence, due to the presence of purpurine; the 
behaviour of the colouring matters of madder towards sulphate of 
alumina is so characteristic that this salt may serve as an effective 
test for these substances ; the alizarine may be readily rendered 
soluble by treating the dye material or dyed cloths with alcohol 
acidified with hydrochloric acid. 


Some researches have recently been] undertaken by Von 
Pettenkofer on the amount of evaporation which takes place from 
the foliage of plants. The experiments were made in the case of an 
oak tree, and extended over the whole period of its summer 
growth. He found the amount of evaporation to increase 
gradually from May to July, and then decrease till October. The 
number of leaves on the trees were estimated at 751,592, and the 
total amount of evaporation in the year at 539°16 cubic centi- 
métres of water for the whole area of the leaves. The average 
amount of rainfall for the same period is only 65 cubic centi- 
metres ; the amount of evaporation is thus eight and a-half times 
more than that of the rainfall. The excess must be drawn up by 
the roots from a great depth ; and thus trees prevent the gradual 
drying of aclimate, by restoring to the air the moisture which 
would otherwise be carried off by drainage. 

THE following illustration, says Professor Henry, of the 
vibratory movement of matter is attested by Professor Horsford, 
of the United States. The top of the high tower which constitutes 


ing and the north at mid-day, and towards the east in the after- 
noon. These movements are due to the expanding influence of 
the sun as it warms, in succession, the different sides of the 
structure. A similar but more marked effect is produced on the 
dome of the Capitol of Washington, as indicated by the apparent 
motion of the bob of a long plumb-line fastened to the under side 
of the roof of the rotunda and extending to the pavement beneath. 
This bob describes daily an ellipcoidal curve, of which the longer 
diameter is four inches or five inches in length. By molecular 
actions of this kind, Time, the slow but sure destroyer, levels with 
the grounds the loftiests monuments of human pride. 

In England the solar eclipse of December 22nd next will be 
considerable though not total. The following are thé data 
for the principal places in the British Isles :—At Greenwich 
the eclipse will begin at 11h. 8 min. a.m., reaeh its greatest 

hase at 12h. 25min. (when 0°814 of the sun’s disc will 

e.concealed by the moon), and end at 1 h. 42 min. p.m. At 
Cambridge the eclipse will begin at 11 h. 9 min. a.m. (mean 
time at Cambridge), reach its greatest phase at 12 h. 26 min. 
(when 0°808 of the sun’s disc will be concealed), and end at 1 h. 
42 min. p.m. At Oxford the eclipse will begin at 11h. 1 min. 
a.m. (mean time at Oxford), reach its greatest |phase at 12 h. 
18 min. (when 0813 of the sun’s disc will be concealed), and end 
at 1h. 35 min. p.m.. At Liverpool the eclipse will begin at 10 h. 
52 min. a.m. (mean time at Liverpool), reach its greatest phase at 
12 h. 8 min. (when 0°804 of the sun’s disc will be eclipsed), and 
end at 1 h. 24 min. p.m. At Edinburgh the eclipse will begin at 
10 h. 53 min. a.m. (mean time at Edinburgh), reach its greatest 
phase at 12h. 7 min. (when 0°788 of the sun’s dise will be con- 
cealed the moon), and end at 1h. 21 min. p.m. Lastly, at Dublin 
the eclipse will begin at 10 h. 34 min. a.m. (Dublin mean time), 
reach its greatest phase at 11 h. 50 min. a.m. (when 0°812 of the 
sun’s disc will be eclipsed) , and end at 1 h. 6 min. p.m. 


AN improved “‘forge-lamp,” for laboratory use, has been de- 
signed by Messrs. Delheid and Bergé; and although it is essen- 
tially a modification of the Bunsen lamp, it is considered to pos- 
sess important advantages. The forge-lamp consists of a ‘‘ bougie 
burner,” surmounted by a cylindrical chimney similar to that used 
with the Bunsen burner, but of rather greater diameter than that 
generally employed. This chimney descends below the gas out- 
let, and the air which mixes with it enters all round the jet. 
When the gaseous mixture is ignited above the chimney a strong 
draught is produced, which serves the purpose of a blowing appa- 
tus. The air rushes in at the bottom of the chimney very ener- 
getically. But the flame from the burner would be very unsteady, 
and would be liable to be extinguished by a slight gust of air, were 
it not that this first tube is surrounded by a second of still larger 
diameter, so that the air for feeding the forge-lamp proper is com- 
pelled to pass through the annular space between the two tubes ; 
thus, whilst keeping the apparatus cool, the air is warmed, which 
contributes to give the forge a great caloric intensity. Under 
these conditions the gas is very perfectly burned, and the current 
of air which burns the gas produces the same effect as if it were 
forced in by blowing. Compared with the Bunsen burners, the 
main distinguishing features of the forge-lamp are these: The air 
enters below the gas-outlet, and not on a level, or above it, as is 
usual in Bunsen burners. A larger proportion of air is admitted 
than in Bunsen burners, as these have their supply of air simply 
from larger or smaller openings in the air tube, whilst the forge 
burner receives air from the whole extent of the section of the 
tube. And there isan additional cylinder which compels the air 
to cool the sides of the tube, and thus prevents the annoyance of 
the light running in. As to the results, the forge-lamp is claimed 
to surpass all apparatus of the kind hitherto proposed, by the extra- 
ordi eff produ considered in relation to the small 
quantity of gas consumed, and by its extreme simplicity of con- 














MISCELLANEA. 
A PAPER “on a Photographic Barometer” has been published 
by Prof. P. Volpice lla, at Rome. 
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the bombardment of Strasbourg the noise of the cannon 
netly heard at Baden, fifteen miles distant. 

Tae Australian meat trade is undergoing a process of rapid 
development and promises soon to make itself felt beneficially in 
our food market. 

Art classes for the study of the model, the antique, pencil, 
chalk, and water-colour are in progress at the Working Men’s 
College, Great Ormond-street, under the direction of Mr. W. Cave 
Thomas. 

Since Mr. Howlett wrote his paper lately read before the 
British Association, another synodal revolution of the sun has 
again manifested a marvellous display of spots in the same regions 
of the northern hemisphere. 

Mr. W. T. Henwey, of North Woolwich, has just laid a sub- 
marine telegraph cable from Bona to Malta, thus completing the 
lines of the Marseilles, Algiers, and Malta Telegraph Company. 
The total length of both sections laid is about 900 miles. 7 

Tue Corporation of Rochester have purchased from the Earl of 
Jersey, for the use of tle inhabitants of the town, the city castle 
and grounds. It is contemplated to erect a statue to the memory 
of the late Charles Dickens within the castle precincts. 

THE painters and decorators are completing their work in the 
fine art galleries for the International Exhibition of 1871. We 
understand that it is the intention of her Majesty's commissioners 
to invite artists and exhibitors of all fine art works to inspect these 
galleries shortly. 

Mr. Watts has completed the model of a life-sized statue of 
the late Lord Holland. This will be cast in bronze, and form the 
chief element of a design which comprises a drinking fountain, and 
will be temporarily, at least, erected on the south side of Holland 
Park, a little removed from the Kensington-road, 

A PROPOSAL to try three kinds of asphalte pavement in Moor- 
gate-street has been refused by the Commissioners of Sewers 
pending further experience of the new pavement in Cheapside. 
It is encouraging to see how well the new asphalt pavement in 
Cheapside and in Holborn is apparently answering. 

Four of the eyeless fish of the Mammoth Caves of Kentucky 
have been brought to the Dublin Zoological Gardens by Dr. 
Mapother, and are living there in perfect health. Their trans- 
parency and want of colour, as well as the total absence of visual 
organs, render them very remarkable and interesting creatures. 

In front of Krupp’s establishment shells of the largest calibre 
are to be seen lying. They are in the form of a pointed cylinder, 
and are 3ft. long and l4in. in diameter. When filled with their 
charges (76 lb. of powder) they weigh 739 lb. A hundred of these 
explosive projectiles have been ordered to be forwarded to Paris as 
speedily as pussible. 

In order to give foreign exhibitors more time to complete their 
arrangements, the opening of the Cordova Exhibition has now 
been deferred until March Ist, 1871. The season of the year, 
however, necessitates that the trials of agricultural machinery 
should be made previously, and the 15th of December has been 
named for this purpose. Further applications for space from in- 
tending British exhibitors should be addressed immediately to 
Messrs. J. M. Johnson and Sons, of Castle-strect, Holborn. 

Tue large towns are beginning to take measures for establishing 
Museums of Art, especially applicable to their respective industries. 
We hear that Birmingham has begun with a subscription of £1200, 
At Sheffield Mr. W. Bragge, the new Master Cutler, has just d 
clared it his intention during his year of office to establi 
museum in Sheffield useful to the art industry of the town; 
a meeting which was held for the purpose of appointing a cou 
mittee to promote the work, Mr. Cole, on behalf of the Scie1 
and Art Department, stated that assistance in aid could be 
demanded from the Government. 

} 


For some time past extensive and important works, under the 
superintendence of Mr. G. G, Scott, have been in progress at Ely 
Cathedral. They consist chiefly of what is called the inner 
** pinning” of the south transept, and the restoration of that de- 
partment generally. The settlement of the building is supposed 
to arise from the drainage of the city. The choir as weil as tl 
transept has been affected by it. The tower at the west corner 
has likewise long exhibited signs of settlement ; with a view to 
strengthen it, it has been girded up with wrought iron bands of 
very great strength, and this, it is supposed, has secured the 
stability of the tower for generations to come. 

THE Marylebone vestry hired one of Aveling’s and Porter's 
15 ton steam road rollers in May last for a month’s trial. 
The total number of yards rolled in thirty days was 23,145, and 
the expense of hire of roller, fuel, and water, £71 17s. 1ld., which, 
after deducting for time expended for using spikes, shows the cust 
of rolling to have been 2°67 farthings per superticial yard. This 
result has been obtained with a hired roller, but the exper 
would be reduced by purchase at least 30 per cent., taking all 
contingeucies into account. Mr. Browning, the chief suiveyor of 
the borough, reports most favourably of the effects of the experi- 
ment in every respect, and urges the vestry at once to purchase a 
steam roller for themselves. 

Tue following appointments have been made at the Admiralty : 
—Engineers : James Jessop to the Pembroke, additional, for the 
Glutton ; William P. Ward, David Grant, John Ferguson (B), and 
Jos. TI. Robinson, to the Vanguard ; first-class assistant-engineers, 
William Annan, and Thomas H. Goodyear, to the Vanguard; W. 
Donnison, chief engineer, to the Juno; Benjamin F. Pine, chief 
engineer, to the Indus, additional, for service in the Wivern, paid 
off ; William B. Stephens, chief engineer to the Invincible ; 
Edward Agnew, engineer, to the Pembroke, additional, for service 
in the Glatton ; Robert Hetherington, Thomas Catchpole, George 
F. Stronach, Alexander G. Smith, and Robert Dixon, engineers, 
to the Invincible; and George Triggs, second-class assistant- 
engineer, to the Invincible. 

ANOTHER rather serious colliery explosion has occurred in the 
South Wales district. The scene of the occurrence was tl 
Abercurnboy Pit belonging to the Messrs. Davis and Sons, in 
Aberdare Valley. Four men were killed on the spot, and four 
others were severely burnt and injured, one of whom has since 
died. It appears that the men were, when the gas exploded, en- 
gaged in repairing a door in an airway; but how the explosior 
was caused there is no knowledge. It is somewhat surprising that 
considering the care and anxiety with which it is said the Messrs. 
Davis’ endeavour to carry on their collieries, they should so 
frequently be the scenes of such dire catastrophes, the Ferndale 
colliery, the property of the firm, being more particularly notorious 
in this respect. The general manager and adviser of the collieries 
belonging to Messrs. Davis is Mr. Bedlington. 


THE company of English capitalists who lately purchased the 
Eberhardt, and several other valuable mining properties in White 
Pine district, are embarking in the business of mining on a 
mammoth scale, The Elko Jndependent says of these operations : 
The lumber for the mill and buildings, now in town awaiting ship- 
ment, loaded thirty-four cars, while the mill machinery a por- 
tion of which has already reached this point—amounts to about 
200 tons. This is probably the grandest mining operation ever 
undertaken in Eastern Nevada. Whether it will successfully be 
carried out to the advantage of the English capitalists remains to 
be seen, as undoubtedly its success chiefly remains with the 
managers at the mines. Judicious and careful management on 
the part of the agents here, with a view to economy and a strict 
guard against leakages and extravagance, will make one of the 
grandest successes ever undertaken in the Siate,and amply reward 
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FOUR-HORSE VERTICAL BOILER AND ENGINE. 
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WE have not the least doubt but that our readers remember the | 
remarkable results obtained at the Oxford show with the 4-horse | 
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Where, however,’a binocular’arrangement,has been attempted§ its 
construction has, of necessity, sacrificed the very property for 
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| To secure this end it is absolutely necessary that each eye should 
look directly at the object, as in common natural vision, without 


boiler and engine which we now illustrate. The engine is! Which it should have been designed, namely, the giving of a per- | prisms, reflectors, or other distorting arrangements, and this is 


without a separate expansion valve, and we stated in our report | 
at the time that the good run of the engine was due to the excel- 


spective view, because the second image was a distorted reflex of 
the first, and could never, by combination, produce a correct 


proposed and executed in the new binocular microscope under 
| notice, wherein for the first time in the history of the microscope 


lence of the boiler. As will be seen from particulars of an experi- | Stereoscopic relief, and hence, as Dr. Millar lately affirmed, ‘It is | we are enabled to observe the third dimension in space occupied by 
ment published on another page, this opinion was thoroughly well | well known that the views of binoculars as now made are optical | an object, namely, its thickness, in the most perfect manner. 


founded. It only remains for us to give here a general description 
of the boiler and particulars of its dimensions. 

Boiler and engine are so fully illustrated in the accompanying 
engraving that the construction of both will be easily understood. 
The boiler consists of ar outer cylindrical shell, and an internal 
cylindrical fire-box. Within the fire-box are fixed sixteen water 
tubes opening into the side of the fire-box at the lower end, and | 
into the crown plate at the top. In order to moderate the vio- 
lence of the ascending current, each tube is fitted at the top 
with a mushroom plate of cast iron, made somewhat like a three- 
ribbed safety valve, wedged in, and fitted with a tappet hole and 
screw, whereby the mushroom deflector may be withdrawn when 
necessary. The tubes are fixed at the lower end by drifting. They 
are disposed so closely, that a portion of each deflector has to be 
cut off, which accounts for the shape of the deflectors as shown 
in the plan of the crown plate. The chimney is fitted at the 
lower end with a wrought iron baffle plate, the position of which— 
a matter of much importance—is determined by the aid of a screw, 
as shown. The following figures give, with approximate accuracy, 
the principal dimensions of the boiler :— 

Diameter of grate .. ee ce ee 
Area of ditto .. 


. 2ft. Oin. 
oe +. 3°1418 square feet. 
Diameter of fire-box 2ft. Oin. 


RG GE GEEOD ed. oe ce ce ae. «0 6c ve Se 
Surface of ditto, less areaof chimney .. .. 332 square feet. 
Length of tubes ch Se ae ak 3a ee oe ee 
Diameter of ditto, outside .. .. .. «6 eo 2°75in. 

Surface of ditto co ce +s 00 os «- oe 40°7 8q. feet. 
Total heating surface .. + oo ee ce 73°9 8q. foot. 
Heating surface per H.P. nominal +. e+ 18°5sq. ft. nearly 
Heating surface per foot of grate eo ee .. 28°58q. ft. nearly 
Diameter of chimney .. .. «2 «- .. of 7'5in. 

Diameter of boiler shell co 00 +s oc co 2ft. Gin. 


Engine and boiler stand together on a cast iron water tank, from | 
which the feed pump draws. We have elsewhere referred to the 
value of this tank as heating surface ; a small pipe proceeds from 
the exhaust, we may add, by the aid of which the water can be 
kept steadily at about 160 deg. 

The boiler is so constructed that the entire internal fire-box can 
be taken out and replaced in about a day, a joint being made at the 
bottom, as shown in our engraving. 


ON THE BINOCULAR MICROSCOPE,* 
By Mr. Samvuet Homes. 

THE microscope has long been regarded as a standard instrument 
of research by the man of science, and as an inexhaustible source of 
iustructive recreation by the amateur, and has in consequence as- 
sumed many forms to suit the purposes of different classes of 
observers. But, admirable as these constructions are, they are 
only able to give a superficial view of an object, and in no case can 
thickness be demonstrably shown. The reason of this is that most 
microscopes are made for use by = eye a and one eye has no 

an + 











power of estimating distance, ere is no perspective, 
* British Association. 
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deceptions which cannot be relied on.” Binocular vision gives 

correct information as to thickness and inequality of structure ; 

this is stereoscopic effect, and it is of the greatest importance to 

secure its advantages to so exact an instrument of research as the 

microscope, ially as the forms of its objects are so minute as 

bs leave uncertainties as to their character after the best observa- 
on. 





Its construction is most simple. 
For illustration, take a complete 
achromatic microscope, and 
imagine a clean vertical section 
to be made through the centre of 
its optical parts and their sup- 
porting brasswork; now con- 
sidering each half as the radius 
of a circle whose centre is the 
focus of the object glass, by 
separating the halves at their 
upper end to the distance between 
the eyes we may observe binocu- 
larly any object that was in 
focus when closed as a single 
hody. 

The binocular vision here pro- 
vided is strictly natural, and 
therefore includes correct stereo- 
scopic effect, both eyes being used 
under exactly the same condi- 
tions as when examining an object 
unassisted at the distance of 
distinct natural vision, for the 
two optic axes are directed to the 
same object, and have the same 
assistance as to magnifying power 
and illumination ; and the relief, 
therefore, of an object of solidity 
must be absolute for quantity 
and correctness. 

The indirectness of the path of 
the light forming the second im- 
age in old forms of binoculars 
ene the use of high powers. 

cause the indistinctness and 
distortion become too glaring to 
be tolerated. But in this bisected 
arrangement the highest power 
attainable may be used without 
bar by principle, provided the 
optician has skill enough to divide 
it; and this it not so difficult as 
at first sight would appear, being 
a mere refinement of workman- 


ship. 
By this principle then we get 
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BACK VIEW 
a truthfully stereoscopic view of both opaque and transparent 


objects, by the employment of two direct and equal pencils of 
light, having origin at the Men and giving vision to each 
eye under precisely similar conditions, and whose images, bei 
equal in illumination and definition, can but give a magnifi 
presentment of an object in all its dimensions when blended by 
two eyes. It Sensehnligion the production of perfect stereographs, 
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photographically, of the most minute objects, which, when viewed 
in the common stereoscope, may furnish complete ideas of form, 
proportion, and solidity, by mere inspection. 

The practical advantages secured to the microscopist and amateur 
by instruments on this plan are these :—First, the ease of observa- 
tion by the equal use of both eyes, and a natural erect view for 
dissecting purposes. Secondly, perfect stereoscopic views of opaque 
objects and distinct definition of thick transparent ones. Thirdly, 
pseudoscopic vision for the illustration orverification of all objects, 
aw into a monocular microscope by the turn of a 
millhead. 


EIGHT-HORSE POWER ROAD STEAMER. 

AN idea of the general design and arrangement of this engine, 
which is especially adapted for ploughing by direct traction and 
hauling on soft ground, will be gathered from the accompanying 
engraving. It will be observed that the engine runs on three 
wheels, which gives great facility in turning ; they are in every way 
superior to four. The driver and fireman are also both together 
in front, which is found a great convenience. In running, the 
driver sits on the seat to the left, with his right hand on the 
steering handle, and his left in command of the steam and revers- 
ing handles, and can manceuvre the engine with the greatest 
facility in any direction; and the further to assist this, each 
anes | wheel is only driven through the medium of a friction 
brake lined with wood ; these are never touched in turning, and 
in practice only require a little tightening about once in 100 miles. 

The boiler is fitted with Field’s tubes; the diameter at the 
bottom is reduced so as to maintain a proper ratio between the 
grate and heating surface, and being vertical, it can be worked on 
any incline, even to 1 in 44., with impunity. Each boiler is tested 
with water to 300Ib., and the safety valve is loaded to 150 lb. per 
square inch, and with any load that the engine can draw the boiler 
keeps steam with ease. The driving wheels are 5ft. 6in. diameter by 
18in. face, leading wheel 3ft. 3in. diameter by 17in. face. There 
are two cylinders, 6}in. diameter by 10in. stroke, fast and slow 
gears, and a continuous action pump worked at a slow speed. The 








STEAMER FOR TRACTION ON SOFT GROUND. 
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principal castings, and the whole of the gearing throughout, are 
made of McHaffie’s metal, the quality of which is proved by the 
fact that the pinions will stand until the teeth are less than jin. 
thick ; and such is the strength of everything that with a 20-ton 
load behind the engine, and the regulator full open, the reversing 
lever may be worked rapidly to full gear either way repeatedly with 
impunity, as severe a test as can be applied to anengine, The 
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water tanks are placed over the driving wheels on each side,-and 
contain 260 gallons, the bunkers being ar forwards ; and by 
means of folding doors, 3ft. by 4ft., placed between the tanks 
behind, ready access is had to the gearing. 

A section of the driving wheel, which forms the chief feature of 
the engine, is shown in Fig. 3; it is formed of two light side 
plates, stiffened with diagonals. The tire consists of seven layers 


CREAR OTTER EEE EK YMONKEN BY 8 


of rope about l}in. diameter; the six inner layers are made of 
coir or cocoanut fibre rope, tarred— chosen for its great elasticity— 

whilst the outside layer is made of hempen tarred rope ; the shoes 
are fixed in position by a bolt through each, leaving only about 
fin. between them on the face, so as to entirely protect the rope 
rom cutting or injury, and as it does not rot or get chafed, it will 
stand good an extraordinary time. Small drivers, placed between 
the shoes, are fixed to the side plates, so that whilst allowing the 
tires to yield, they prevent the iron drum of the wheel from 
slipping inside of the rope; this wheel, especially on soft ground, 
gives chen running a continual flat of about 12in. After a rope tire 
has worked a short time under the heavy treading of a driving 
wheel it becomes quite compact and solid, so that on removing 
the shoes it can hardly be detected that the tire is made of 
separate ropes, and yet its elasticity is not decreased. In experi- 
menting with these tires a wheel was formed as shown in Fig. 4, 
with an outside layer of flat rope 4in. deep, lined with cork 
inside; this gave a continual flat of 12in. onthe ground with a 4ft. 9in. 
wheel, which, however, was far in excess of what was required 
for adhesion, having to work on hard ground ; so the cork was 
gradually reduced, until at last it was found that with only hemp 
sin. thick—in this case old pit rope—a yield of about gin. was 
attained, and with this amount of flat it was quite impossible to 
slip the wheels on any macadamised road with 150 lb. of steam. 
These wheels will run over large stones without damage, and will 
stand more absolute fatigue than any hard wheel, slipping, which 
| is so cathe of wear in all unyielding tires, being entirely pre- 
| vented. 

| The funnel is formed so as to give the least resonance from the 





, | escaping blast ; for ordinary colonial engines only the usual blast 


pipe is required, but for specially designed home engines there is 
an adjustable blast nozzle, combined with a silent fan blowing into 
a closed ashpan, which, with the comparatively silent tread of the 
yielding tires, makes the st almost noiseless when running. 

The weight of the engine on the road in running order is 7 tons; 
it will with ease take a gross load of 18 tons up 1 in 12, or 54 tons 
up 1 in 6, and when used as a ploughing engine will draw a 
specially constructed six-furrow plough at three miles per hour on 
favourable ground. 
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LABOURERS’ COTTAGES, DESIGN 
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lof the Central Cottage Improve- 
ment Society, Arundel-street, 
London. These exhibits con- 
sisted of models of improved cot- 
tages for the working classes. 
We had not found out how de- 
sirable it is that the objects had 
in view by this society should 
be carried out. 

The principal desire of the 
society is to promote the im- 
provement of the dwellings of 
the working classes, whether 
agricultural labourers or arti- 
sans, either by improving those 
already in we or by in- 

ducing proprietors to erect new 
ter attention to the health, conveni- 
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ED BY THE CENTRAL COTTAGE IMPROVEMENT SOCIETY. 


SECTION. A.B 


romising and permanently useful part of the design, the 
Oe ten we believe, directed their chief efforts to the con- 
struction of co . To this end they have devised and ~~ 
lished plans, which being erected in parts of England, have 
proved the practicability of producing greatly improved dwellings 
at a cost upon which the rent tag Say em a 1 he al a 

i i n e 

» Pp? x — — rooms for the parents and the 


id al : 
Siderent ~ ey ref children 5 and to surround their homes with 


accommodations which allow of the observances of the decencies 
ieti life. - 
ny yy a designs for cottages published by the 
society. No. VIL. (prize plan), illustrated in the annexed en- 
graving, is a new design (with three sleeping rooms in each cottage), 
arranged so as to be built my or in pairs, or in rows. To this 
plan was awarded a prize of £1 by the Royal Agricultural Society, 
at their meeting in July, 1869, at Manchester ; and also the 
highest diploma of honour at the International Exhibition at 
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ON PNEUMATIC TRANSMISSION 
TUNNELS AND PIPES.* 
By RosBert SABINE. 

Some months since I had occasion to assist in designing the ex- 
tension of a pneumatic despatch line, in which some heavy gra- 
dients were, from considerations of economy and the peculiar na- 
ture of the land, unavoidable. It became, therefore, necessary to 
ascertain by calculation the steepest gradient which we could ven- 
ture to employ, so as to obtain a sufficient carrying capacity in the 
new section of the line under given conditions of engine power 
and of length. On referring for information to text books and the 
papers of various authorities on the velocity of gases in pipes I 
found that almost every one of them gave a different formula ; so 
that by some a very high and by others a very low rate of trans- 
mission was promised under identically the same circumstances, 
I was further disappointed at failing to find in any of the ready- 
made formule which I was in possession of that the weight and 
friction of a piston or carrier were taken into account. The con- 
ditions of motion in a pipe through which gas is simply blown— 
passing in atone end and out at the other—are different from 
those of atube, through which the gas has to propel a piston. 
When the gas alone passes through it expands gradually and regu- 
larly in the whole length of the tube, from the higher pressure at 
one end to the lower pressure at the other. But when a carrier 
whose motion offers considerable resistance is inserted it is driven 
forwards with a mean velocity corresponding to that with which 
the air at the higher pressure is introduced behind it, or that at 
the lower is exhausted in front of it. For if the compressed air 
were introduced, or the raretied withdrawn, with a greater velo- 
city than that of the carrier, the higher pressure would increase 
or the lower diminish ; if with less velocity the reverse would 
take place. It is found, however, in working pneumatic tubes 


THROUGH 


that the higher and lower pressures both remain practically con- | 


stant during the whole transmission. Under these circumstances 


I found it necessary to attempt to construct a convenient expres- | 


sion tor the speeds of carriers of given weight and friction under 
various conditions of pressure, gradients, and dimensions of tube, 
which, although not of necessity strictly theoretically correct, 
would nevertheless be correct within the errors of observation of 
its component values, and therefore sufficiently so for all practical 
purposes. In dealing with a pneumatic tube we are fortunately 
enabled to do this without any elaborate calculation, because we 
require only to ascertain, under given conditions, the time of 
transmission of a carrier from one end tothe other, or its mean 
velocity ; its actual velocity at any given point of the length, 
whether greater or less than the mean being of no practical 
importance. The problem of a successful pneumatic system 
is simply this :—To make a given quantity of air expand from one 
pressure to another in such a way as to return a fair equivalent of 
the work expended in compressing it. It is, obviously, impossible 
to regain the full equivalent of this work, because the compression 
is attended with the liberation of heat, which is dissipated, and 
practically lost to us. Therefore, in designing a pneumatic 
system, that which we have to do is, first, to contrive means of 
compressing the air as economically as possible; secondly, to get 
back as much as we can of the mechanical effect stored up in our 


already compressed air, irrespectively of the work which was 
employed in compressing it. The utmost theoretical work which 
ai quantity of air can be made to perform is evidently that of 


expanding from the higher to lower pressure; and the mechanical 
effect employed in propelling a carrier and air through a given tube 
is evidently equivalent to that due to the expansion of a tube full 
of air from the higher to the lower pressure. If the volume of 
the tube be (v) cubic feet, and the mechanical effect performed by 
a cubic foot of atmospheric air in expanding from the higher pres- 
sure to the lower be (/), foot-pounds, then the work (F) performed 
by the whole tube full of compressed air will be 
Paey 1. wo st lt lt ww + 6fCOepOUNd, 

The mechanical effect, f, performed by one cubic foot of air in 

expanding from p, to p, (lbs. per square inch) is 


——F 


n- 


do ul 
ae 1-(#) 
n—-1 Po 


In which n=1°408; the relation between the specific heat of dry 
air when maintained at a constant pressure and when maintained 
at a constant volume. 

Inserting the numerical value of », for one cubic foot :— 


(I.) f = 352°94 p, [1 ae cy") 


And for the whole tube full :-— 


“ og 0°29 
IL.) F=352'94 p,v [1- (2 | ; 
mips ’ pr) 


In driving a carrier through the tube we expend this mechanical 
effect in accelerating the carrier and the air, and in sustaining them 
both in motion, The work expended in accelerating the air we 
will call A. And if the weight of a cubic foot of air at the higher 
pressure be w, lb., and that of a cubic foot at the lower pressure 
w, lb., this work of acceleration— 

(mn) A= “58g 
s being the mean velocity of motion, and g the acceleration by 
gravity, both in feet per second. 

The work expended in accelerating the carrier we will call B. 
This work is expressed by 

a > r # 
(IV.) B=W 24 
w being the weight of the carrier in pounds. 

After the air and carrier have been accelerated until they assume 
a mean velocity, s feet per second (which we will suppose to be 
constant) ; the remaining work applied to propel them is, of 
course, consumed in keeping up this velocity—that is to say, in 
overcoming their resistance to motion. 

The mechanical effect C, absorbed by resistance to motion of air 
in passing througha tube of the length / feet, anddiameterd feet, is— 
lwut+tw 8? 

r , oa @ > = 
VV.) C=8q eo %35- - 

This item in the expenditure of power is more important than 
any of the rest, amounting in general cases to at least ten times 
all the others put together. There exists no definite and satisfac- 
tory determination of the value of the empirical constant (2), 
which probably varies slightly, not only with the diameter and the 
condition of the surface of the tube, but likewise with the density 
of the air which is passing through it. Experiments to determine 
its value have been made by Girard, D’Aubuisson, Buff, Pecqueur, 
and others, who give a mean value for it of 0°02. . . 

Lastly, the work (D), consumed in friction of the carrier, is— 

(VL) D=W 1 (sin. «+ mcos.a) . foot-pounds, 
in which @” is the angle made by the tube with the horizon, which 
is + when the carrier ascends, but when it descends uw is the co- 
efficient of friction of motion of the carrier in the tube. 

We have therefore, the value F, foot-pounds, of work balanced 
by the items of expenditure. 

(VIL) F=A+B+C+D. 
Setting the algebraical values in this equation 

7 pert s? 3? L we 2 
(VIIL) of = ct od + wey tebe, og TW 'Gin.a-+p.c0s a) 
From which we obtain the mean velocity (s) with which the 
carrier travels— 


foot-pounds, 


foot-pounds. 


foot-pounds. 


foot-pounds, 


+ » . « + foot-pounds. 


foot-pounds. 


, am 2 4 vf — WU (sin. a + @ cos. @) 
(IX.) s= / g Wo MF (14? r) . ft, per sec, 
+ aad v ( + z 


2 
when going up or down an incline. 











* British Association, 


But, when the tube is level, or may be taken as level, « = 0, 
and— 


are vf—Wlp. 
(X.) r= f 20- +wa Z 
W+ MEM o(1+t—) 


If this formula is correct it should be equally so for small and 
for large tubes; therefore we should get equally concordant 
results in comparing it with experimental data, obtained both 
with parcels’ tubes and with small letter tubes. The results of 
experiments which I am in possession of are very limited in 
number, but they suffice to prove the general application of the 
formule. 

The first illustration is the performance of the tube of the Pneu- 
matic Company, between Euston Station and High Holborn, which 
was some years ago designed by anc carried out under the engineer- 
ing superintendence of Mr. Rammell and Mr. Latimer Clark. This 
tube is Q-shaped, 4}ft. broad and 4ft. high. The tube and its 
machinery were out of use for some years, until it was found 
desirable recently to employ them in transporting a quantity of 
materials from Euston to Holborn. The trains were each made 
up of three trucks, and these were loaded with an average weight 
of six tons of bricks, &c., making, with the carriages, a gross load 
of nine tons. The average time occupied in running through the 
tube from Euston to Holborn was seven and a-half minutes, with 
a partial vacuum of 5 oz. per square inch ; whilst the empty 
trucks were returned to Euston with a compression of 5 oz. per 
square inch, in six and a-half minutes. 

From this we have, therefore, data for two calculations—one 
way with a load of nine tons, and the other way with a load of 
three tons. We may assume the mean temperature of the air was 
20 deg. Cent., and its mean pressure 14°75 lb. Therefore, in drawing 
the loads through to Holborn, the air was exhausted to 14°44 ]b., 
and in sending back the empty carriages it was compressed to 
15°06 lb. per square inch. 

With these data, equation (I.) gives the mechanical effect (/) due 
, to the expansion of one cubic foot of air in the two experiments— 
| Experiment No, 1(Exhausting.) | Experiment No. 2(Compressing.) 

f = 31964 foot-pounds, f = 31°945 foot-pounds. 

To find the speed of the trains in each case by formula (X.), we 
have also the data— 

For Expe riment 1, 
. 20° C 





- ft, per sec. 


For Experiment 2. 
ut . w, = 0°07747 at 21°1° C. 
2 at 18°2° C. W, = 007524 at 20° C, 
W = 20160 tb. W = 6720 lb. 
And the common values 





= 9075ft. 
d = 4°5ft.* 
v = 145,200 cubic feet. 
Whilst the coefficient of rolling friction of these carriers I found 
to be 20 1b. to the ton ; therefore, 
_ @ 
On 30 
These values inserted in formula (X.) give the speed as follows:— 
Experiment 1 (Exhausting.) Experiment 2 (Compressing.) 
s = 20°41 ft. per sec., or 8 = 23°81it. per sec., or 
13 91 miles per hour. 16°24 miles per hour, 
And the time occupied in transit from end to end was, therefore, 
Experiment 2. 
= 6 min, 21 sec. 





Experiment 1, 
= 7 min, 25 sec. 
Whereas we found the time to be 7 min. 50 sec. in one direction 
and about 6 min. 30 sec. in the other. This result is, therefore, 
sufficiently iccordant to indicate the correctness of the formula 
for tubes of this size. 

With small tubes the experiments upon velocity are scantily 
recorded ; but I find one of a tube 2}in. in diameter laid down 
some years ago by Messrs. Siemens, at Berlin, between the 
Exchange and central telegraph stations. The report is by Dr. 
P. Brix, Professor at the Bau-Akademie, and is published in the 
German Yelegraph Journal.t 

He gives the following data obtained for the purpose of finding 
the different speeds with equal pressure and vacuum:— 
“ |. «bei emem zu dem Zweck angestellten Versuch, bei 
welchem Ueberdruck . und Unterdruck . gleich 
waren, niimlich 9 zoll Quecksilber, fand sich die Beférderungszeit 
eines Wagens nach der Borse hin 95 secunden und von der Bérse 
nach dem Telegraphengebaeude zuriick 70 secunden.” 

We have, therefore, assuming the tension of the air at the 
middle point of the line to have been a mean between those of the 
reservoirs at the pumping station— 

Experiment 1 (Compression.) 

Pp, = 19°31 lb. p, 14°75 lb. 
pa = 14°75 lb, Pz 10°19 Ib. 

Whence by equation (I.), supposing the temperature of the outer 
air to have been 20 deg. Centigrade— 

f =512°17 foot-pounds. 
w, = 0°1099 lb. w, = 0°0752 lb. 
w= 0°0753 Ib. w= 0 0447 lb. 

And for each the common values W #—the frictional resistance 
of the carriers in the tube-—averaged 0'1 lb.; the length (/) is 2920 
for each half of the tube; its diameter (d) is 0°193ft.; and its volume 
(v) =85'49 cubic feet. With these values, formula (X.) gives us the 
calculated speeds in these two experiments :— 





Experiment 2 (Exhaustion.) 





f = 529°44 foot-pounds. 





Exhaustion.) 


(Compression.) 
8= 43°2ft. per second, 


s=34'1ft. per second, 
Or that the carrier should have occupied in the transit from station 
to station, whilst compressing, eighty-six seconds; whilst exhaust- 
ing, sixty-eight seconds. For compression, therefore, our formula 
gives the time nine seconds less than that observed by Dr. Brix— 
a difference due, possibly, to the pressure at the Exchange station 
not having been a mean of the pressures at the other end, which 
we have, however, assumed; possibly also to the fact that the 
constant (%) may not be the same for small welded iron tubes as for 
a large cast iron tunnel. The difference, however, between the 
observed and calculated values of the time of transmission by 
exhaustion is only two seconds, 

A long length of pneumatic letter line is in contemplation in 
London, in connection with the Post-office telegraphs. When this 
is at work I trust to obtain permission to make a series of observa- 
tions, with a view of determining the value of the empirical con- 
stant (%) for small tubes; and the approaching completion of the 
Pneumatic Company’s parcels line, with its extension to the 
Genera! Post-office, will enable a series of valuable experiments to 
be made having a direct bearing upon the future employment of 
pneumatic propulsion for trains in long tunnels. In the meantime, 
i think that the experiments which I have cited were made under 
sufficiently various conditions, and are sufficiently concordant, 
when compared with the foregoing formula, to justify us in 
assuming, for the moment, that the latter is approximately correct. 
If so, we are in a position to trace the relations existing between 
speed, work, performance, and dimensions, when the train or 
carrier is supposed to be so light that we may set the value 
W =o in formula (X.), which becomes, therefore— 


(XI.) o=,/ 29 


And when the tubes are very long in comparison with their dia- 


f 
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The value of d which I have given here represents the equivalent 
diameter, that is to say, that diameter which, with a tube of circular 
section, would give the same area as the one under consideration. 

+ Die pneumatische L henbef ng zurischen der Centra! 
ngebaeude daselbst. Zeit” 
XIUL, p, 108, 








Telegraphen-station in Berlin und dem Boerser 
schrift des Telegraphen, Verenis. Zabrgang 





meters, that is to say, for instance, when the length exceeds 5000 
times the diameter, we may, in practice, write the formula thus, 


=f %9——.-~ 
af z gf (+ ™) 


f= 


v 





(XII.) 


or by setting— 


in which the volume, 
= lite 
4 
in the last equation we have the still more simple expression— 
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And inserting the numerical values of the constants, 
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(XIV.) s= 64 


It is evident by this equation that in employing the same 
amount of mechanical effect, and the air remaining of the same 
mean specific gravity, the mean speed of transmission varies 


| inversely with the length and inversely also with the square root 





of the diameter of the tube. Thus, with an equal mechanical 
effect expended upon it in each case, a very light piston would 
travel through a tube one mile long with exactly twice the speed 
with which it would travel through a similar tube two miles long; 
and further, if we had two tubes each a mile long, one having a 
diameter of 4ft. and the other a diameter of lft., the air in the 
larger tube would only travel half as fast as that in the smaller 
one ; assuming, of course, the total work performed during the 
transits to be in each case equal. The cause of this is simply 
that the greater portion of the mechanical effect which in the 
larger tube is used for moving the greater mass of air, is in the 
smaller one converted into speed. If the case arose, therefore, 
that a pneumatic transit had to be made with a stated expenditure 
of work, we should proceed economically by adopting a tube of 
small rather than one of large sectional area. This is, however, 
seldom or never the case, as in practice we are limited only to the 
utilisable power of our blowing machinery. Let this utilisable 
power be P foot-pounds per second, then 


r=?! 


Inserting this value of F in equation (XIV.) the value of s become 


s=16 gp eile Fer 
Ws + We Yid 
2 v 

This equation shows us that with an equal utilised engine power 
in each case the mean speeds of transit of air through two tubes 
are inversely as the cube roots of their diameters and lengths. For 
instance, with a utilised effect of 10-horse power, the velocity of 
transit in a tube eight miles long being 20ft. per second, that 
attainable with the same power in a one-mile length would be 
40ft.; and if we had two tubes of equal length, one eight times 
the diameter of the other, the speed attainable in the larger tube 
would be only half that attainable in the smaller. 

If we had two tubes of different lengths (/ and /,), and of the 
different diameters (d and d,), in both which we wished to attain 
the same speed, we should have to employ the different utilised 
powers P and P,, and we should have the equation, 


J ante = Va eee 
W+we2 w, +w's 
la — ud, ~? 2 


whence, if the mean specific gravities of the air are equal, as in 
working by equal manometer indications of pressure and vacuum 
at the two ends of a tube, and the lengths also equal 

- ae 

d 
or, P:R 23d: & 
Therefore, to obtain the same mean speeu of transit of a very light 
piston in two tubes of equal length and different diameters, other 
things being equal, the utilised horse-power must be directly pro- 
portional to the diameters. In the same way we find that if the 
diameters are equal (d = d,), but the lengths (/ and /,) are 
unequal, to obtain equal speed in both, 

ee SRE EE 
that is to say, to produce in the same mean speed of transit of 
very light pistons in tubes of equal diameters but different lengths, 
other things being equal, the utilised horse-powers of engines may 
be taken as directly proportional to the lengths. Similarly, when 
the lengths and diameters are equal (/ = /; and d = dj), but the 
mean specific gravities of air in the two operations are different; 
P:P:; “at uw, + ww" 

. Ses 2 . 2 
Therefore the mean speed of a very light piston being the same in 
its transits through the same tube, or through two tubes of equal 
dimensions, the utilised engine power in each case is directly pro- 
portional to the mean specific gravity of the air on the sides of 
the piston, It follows from this that in working by exhaustion 
less engine power is required, other things being equal, than in 
working through the same tube by means of compression, And it 
would also follow that in hot weather, and when the barometer is 
low, the working of a pneumatic tube should be less costly in 
engine power than in cold weather, and when the barometer is 
high. ‘this influence of the state of the atmosphere upon the 
working of pneumatic lines (inappreciable, of course, in small 
tubes) would become of importance in working such pneumatic 
lines as that which has been proposed between France and England, 
supposing, for the moment, such a line to be possible. 

In a tunnel 12ft. by 13ft., and thirty miles long, the air would 
weigh in winter, at the temperature of melting ice, about 750 tons, 
At the summer temperature it would weigh, under the same 
atmospheric pressure, only about 700 tons ; therefore the difference 
of temperature alone would effect a difference of fifty tons in the 
weight of the air to be moved. Again, supposing the air at ice- 
point to be under a barometer pressure of 3lin. of mercury, whilst 
at the summer temperature the barometer fell to 29in., the weight 
of the air would, in the latter case, be reduced to about 550 tons, 
or 200 tons lighter than at the lower temperature and higher 
pressure—that is to say, the engine working such a line would 
have 200 tons less weight to move. We see, therefore, that if ever 
pneumatic engineering works should arrive at a point of develop- 
ment such as the tunnel cited as an imaginary illustration, atmo- 
spheric temperature and pressure would be by no means fanciful 
items in modifying the cost of their maintenance. ms 

Turning back to formula (XV.) we see that with a given utilised 
horse-power operating upon a given line the velocity of a very 
light carrier would be reciprocally proportional to the cube root of 
the mean specific gravity of the air moving init. Mr. Siemens 
has proposed to take advantage of this fact by the employment of 
hydrogen gas for propulsion in letter tubes instead of atmosph 
air. ‘Lhe specific gravity of hydrogen is 0°07, that of air being 1. 
The speed attainable, therefore, by the substitution of this gas 


would be as 1: 7 oor 1 102 nearly. ‘This plan would be 


(XV.) 








ic 


| easily practicable with Messrs. Siemens’ system of complete 


circuit tubes, in which the same air is pumped round without 
being changed. With any of the ordinary systems by which the 
tube is open at one end, of course only atmospheric air could be 
used in practice, 





























Oct. 14, 1870. 


THE ENGINEER. 











In conclusion, I think that the foregoing will serve to show that 
small pneumatic tubes may be worked more profitably than large 


ones. The great convenience of, and practical facilities for, working | 
small letter-carrying tubes have been amply proved by the exten- | 


sive systems already laid down in Paris, Berlin, London, and in 
other towns, as = Rend to the telegraph services. Tubes of 
somewhat larger diameter, such as those proposed some years ago 
by Mr. E. A. Cowper, for the more speedy distribution of metro- 
politan letters to branch post-offices, would undoubtedly work 
satisfactorily. And even still larger tubes, if of moderate length, 
might also be found useful for a variety of applications; for 
instance, in the transport of light materials between the different 
parts of a factory supplied with steam power. But I do not 
believe that a pneumatic line working through a long tunnel could, 
for passenger traffic, ever compete in point of economy with loco- 
motive railways. A pneumatic railway is essentially a rope rail- 
way. Its rope is elastic, it is true, but it is not light. Every yard 
run of it in a tunnel large enough to carry passengers would weigh 
more than} cwt. And itis a rope, too, which has to be moved 
against considerable friction, and, in being compressed and moved, 
wastes power by its liberation of heat. Ina pneumatic tunnel 
such as that proposed between England and France, in order to 
move a goods train of 250 tons through at the rate of twenty-five 
miles an hour, it would be necessary to employ simultaneously a 
pressure of 14 lb. per square inch at one end, and a vacuum of 
14 1b. per square inch at the other. The mechanical effect obtained 
with the combined pressure and vacuum would be consumed as 
follows :— 

In accelerating theair .. ... 

In accelerating the train... ... 

By friction of the air... ... ewe 5721 pounds, 

By friction of the train ... 330 
The resistance of the air, therefore, upon the walls of the tunnel 
would alone amount to 93 per cent. of the total mechanical effect 
employable for the transmission, while the really useful work 
would be only about 54 per cent. of it. And to compress and 
exhaust the air to supply the above items of expenditure of 
mechanical effect engines would have to exert over 2000-horse 
power at each end during the transmission, even on the supposi- 
tion that the blowing machinery returned an equivalent of mecha- 
nical effect such as has never yet been obtained. This would not 
be an economical way of burning coals. It is desirable, never- 
theless, from an engineering point of view, that the merits and 
demerits of pneumatic parcel lines and pneumatic passenger 
lines, which have been repeatedly suggested during the past 
half century, should be thoroughly investigated. The works 
of the Pneumatic Company in London, which are approaching 
completion, will happily settle the question as regards parcels 
tubes, whilst the pneumatic passenger railway, which I am told 
is in rapid course of construction under the streets of New York, 
will very soon either inaugurate a new era for city railways, or be 
written in the long list of unsuccessful experiments. 


29° 
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ABSTRACT OF REPORT OF BRITISH ASSOCIA. 
TION COMMITTEE ON UNDERGROUND TEM- 
PERATURE. 

Read by Professor J. D. EVERETT. 

Mr. G. J. Symons has again tested the temperature at several 
depths in the Kentish Town well—which is 8ft. wide—to the 
depth of 540ft., and about 8in. wide from this depth to the 
bottom. The total depth is 1300ft., but the last 200ft. are not 
available for observation, being choked with mud. The water 
stands at 210ft. below the surface of the ground. The top of the 
well is boarded over, and a hut erected to exclude the influence of 
external temperature; but in spite of these precautions the obser- 
vations show that the influence of season is very peiceptible 
throughout the whole of the 210ft. occupied by air, the difference 
between summer and winter in the lower part of this space being 
more than 2 deg. 

In the portion occupied by water, observations at different 
seasons have given sensibly the same results. 

From 650ft. down to 1100ft. the increase of temperature is re- 
markably regular, and is at the rate of a degree for every 53ft., 
the temperature at 1100ft. being 69°8 deg., which, if we assume 
the mean temperature of the surface of the ground to be 50 deg., 
would give an average increase downwards of 1 deg. for 554ft. 
The strata penetrated consist of clay, sand, chalk, and marl. 

Mr. William Bryham, manager of Rose Bridge Colliery, near 
Wigan, has taken observations of temperature during the sinking 
of that colliery, which has recently attained a depth exceeding 
th .t of any other excavation in Great Britain. The observations 
were taken by boring a hole a yard deep from time to time in the 
bottom of the shaft as the work progressed, enclosing a thermo- 
meter in the hole with an air-tight plugging of clay, and after half 
an hour extracting and reading it. The temperature observed in 
this way extended from the depth of 558 yards to the bottom at 
815 yards, the temperatures at these two points being respectively 
78 deg. and 94 deg. The increase downwards between these 
depths is therefore at the rate of a degree in 48ft.; while the 
average increase from the surface of the ground to the bottom is 
probably a degree in 54ft. 

Mr. Fairbairn’s observations (published a few years ago) at 
Dukenfield Colliery, in Cheshire, which is 685 yards deep, gave, 
between the depth of 231 yards and the bottom a mean rate of 
increase of a degree in 77ft., and between the surface and the 
bottom a mean rate of about a degree in 83ft. A second pit, near 
the first, gave, between the depths of 1674 yards and 467 yards a 
mean increase of a degree in 106ft.; but from the surface to the 
bottom the mean increase comes out nearly the same as for the 
first pit. 

The only noteworthy difference between the strata at Rose 

3ridge and those at Dukenfield consists in their respective posi- 
tions, the strata at Dukenfield being inclined at from 30 deg. to 

35 deg., while those at Rose Bridge are nearly horizontal. 
Observations have also been received from the great artesian 

boring at St. Louis, United States, which has been in course of 

excution for the last three years, and has been carried to the un- 
precedented depth of 3843ft., or 1400ft. deeper than Rose Bridge 

Colliery. The diameter of this remarkable bore is 4}in. at the 

bottom, and I1l}in. at the top, with intermediate portions 

10in., Gin., and 5in, The temperature was only observed in the last 
800ft., and is recorded to have ranged from 105 deg. to 107 deg., 
but the information hitherto received is not sufficient to show 
whetber the observations are reliable, as thermometers of the 
ordinary construction would read several degrees too high under 
the pressure of 3000ft. of water. One of the thermometers issued 
by the committee, which are protected against pressure by being 
inclosed in a hermetically sealed glass tube, was sent to St. Louis 
but did not arrive in time, and they cannot now be introduce 
into the deeper portions of the bore, unless two plugs which have 
been purposely inserted at the depths of 953ft. and 1022ft. are first 
withdrawn, an operation which will involve much labour and 
expense. 

he committee are also in correspondence with observers in 

Russia and India. An artesian well is being sunk at Moscow, to 

the depth of 3000ft., which it is hoped will furnish important 

information regarding temperature. 

The secretary (Professor Everett, Queen’s College, Belfast) will 
be very glad to be informed of the existence of deep bori 
especially while in process of excavation, in any part of the world. 











THE Isle of Man Steam Packet Company has contracted with 
Messrs. R. Duncan and Company, of Port Glasgow, for a new 
ti to suppl t its already fine fleet. Sbe is to be 20ft. 
longer — the Tynwald, the largest of the company’s boats at 
present, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE EXAMINATIONS OF THE SCIENCE AND ART DEPARTMENT. 


Sir,—It is a rule in the examinations of the Science and Art 
Department to give a prize of books to any student who takes a 
first class either in the “‘ elementary” or ‘‘advanced” stage, the 
prize in the advanced stage being of a higher value than the prize 
in the elementary stage, this value being stated in marks. Nowa 
student gaining a second class in the advanced stage has to 
answer the same question as he who gains a ‘rst class in the 
same stage; and these questions are harder than those which 
he has to answer who takes a first-class in the elementary 
stage. Yet the student in the elementary stage gets a 
book as his reward, while he who gains a second class advanced 
gets the printed list only ; of course his merit is just the same in 
either case, but if he has the book he may choose one which will 
be useful to him in the next examination as a text book. But this 
is not all. If a student gains more than one first class prize, 
whether in the advanced, elementary, or in both, he has to submit 
to a liberal discount of about 35 per cent. or 40 per cent. on each 
prize he takes; so that he who takes more than one prize is 
individually worse off then he who gains only one, although the 
latter does less for it. This is a general complaint among 
**science students,” as it stops them from getting all that their 
individual successes would entitle them to, and consequently offers 
very little, if any, inducement to students to go in for more than 
one subject at a time. Now if the Science and Art Department 
were to alter the rules so that there be no prize in the elementary 
stage, and that the prizes for first class advanced be a little higher 
in value than hitherto, that a prize of lower value be given for a 
second class advanced, and also give a certificate to the first class 
elementary ; or make it thus :—First, a prize of higher value than 
hitherto for the first class advanced ; secondly, a certificate fer 
the second class advanced ; thirdly, a certificate for the tirst class 
elementary ; the printed lists in either case being the same as now. 

3y doing either of the above, and giving the full value of the 
prizes, whether the student takes one or more prizes, they would 
be offering a greater inducement to students to improve their 
knowledge for the higher stages, and also take a larger number of 
subjects, and, at the same time, would be recognising the first class 
elementaries. By inserting thisin your valuable columns you will 
greatly oblige a large number of science students and also. 

JOHN HENRY OHLSEN. 
Bristol-street, Birmingham, September 26th, 1870. 





NARROW GAUGE RAILWAYS, 

S1r,—I have perused with much interest the paper read by Mr. 
Fairlie before the British Association on the ‘* Gauge of Railways 
for the future,” appearing in your last issue. Without going it to 
all the details of the calculations on the subject with which Mr. 
Fairlie has favoured the public, I would ask one simple question : 
Is Mr. Fairlie prepared to design a goods truck on any gauge he 
pleases, which while carrying a load three times its own weight 
shall have sufficient strength to withstand effectually the shocks in 
stopping and starting to which ordinary mineral and goods trains are 
exposed on the London and North-Western Railway system? If 
so he will, indeed, be a national benefactor. I cannot admit as an 
answer to my qu:stion a reference to the Festiniog rolling stock 
and the working of its traffic, which, while admirably adapted to 
its peculiar circumstances, is altogether exceptional in the following 
features: The Festinioz Railway is on one nearly uniform incline 
thioughout its whole length, deriving probably 90 per cent. of its 
goods traffic from its upper end. Tunis traffic consists almost 
entirely of slates, which are packed densely and uniformly into 
the wagons. Wherea down train of wagons is made up the brakes 
are slackened, and the train runs down at a moderate speed by its 
own gravity without a locomotive engine. The up-trains covsist 
to a very large extent of ‘‘ empties,” drawn up this nearly uviform 
incline by locomotives. It will be at once seen that by these 
peculiar conditions the wagons neither in their passage up or down 
the line are subjected to violent strains and jolts in stopping and 
starting. In a future communication, should you favour me with 
space in your columns, I may, perhaps, open the question of the 
area, and more particularly the width of wagen bottoms which is 
best adapted to meet the requirements of the ordinary and various 
traffic of a main trunk line of railway, as I cannot but consider 
the settlement of this point to form the first step in the considera- 
tion of the gauge question. M. Inst. C.E. 

Westminster, 29th September, 1870. . 





+ 

BRITISH ASSOCIATION UNITS OF ELECTRICAL MEASUREMENT. 

Sir,—Mr. Varley is inadvertently promulgating a serious, 
though tolerably obvious, error in relation to the B.A. unit of 
electrical quantity or capacity, viz., the farad. According to the 
definition of Sir W. Thomson, and to Mr. Varley’s own statement 
that the electrostatic capacity of modern cables averages between 
0°2 and 0-4 of a microfarad per naut, the farad is equal to 
10° 
107 
100,000 times too small. The following table gives correctly the 
value of the B.A. units, as now agreed upon, in terms of the 
absolute electro-magnetic units of Weber and Thompson :— 


= 10-* e— munits. The value stated by Mr. Varley is thus 

















| Value of 
| Unit’s jone unit 


| name ,jine—wm 
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lone million units,| One millionth 
and value unit, and value 


in e— m units. in ¢ — m units. 








units. 
Resistance .. ..| Ohm 107 Megohm 10! Michrohm 10 
Potential (tension)| Volt 105 Megarolt 10" Microvolt 10 —1 
Capacity or(quan- | 
tity) . ++|Farad } 19-2 | Megafarad } jo, | Microfarad) 5 
Current ..|Veber ) Megaveber } Microveber } 





The veber is a current of 1 farad per second; or, in other 

words, the farad corresponds to the quantity passing during one 
. ve 

The ratio wal 


physical significance, denotes merely the reciprocal of a resistance 
equal to 10° e — m units, 
Oct. 16th, 1870. 


second ina current of 1 veber. - , if it has any 


DESMOND G, FiTzGERALD. 





TRON WHEELS FOR GUN CARRIAGES, 


Srr,—At the present time, when the whole world may be said 
to be ina state of high excitement on the subjects of military 
movements and military details, it will be gratifying to your 
numerous readers, and to the public generally, to be informed that 
our high military authorities; and notably Sir Henry Storks, 
K.C.B., are not idle in the matter of preparing and improving our 
matériel of war. 

Amongst many, not the least striking is the substitution of iron 
for wooden wheels. At first sight it might naturally be supposed 
that after all a wheel was but a wheel. But there are wheels and 
wheels—and the iron ones now being introduced into the service 
have so many and important advantages that their superiority has 
been fairly admitted. They are more durable, are not affected by 
heat, wet, climate, or insects, are applicable notonly to the heaviest 
guns but the lightest ambulances and military wagons; mounted 
on these there is no danger of our guns being left behind ina 
charge from a broken wheel, and no chance of their being 
destroyed by fire, either accidentally or on purpose. 

Our authorities, like the Germans, are making their improve- 
ments quietly and steadily, and only when completed will the 
public be aware of cw! advance which they have made. 

London, Oct, 5th, 1870, T. M, C, 


FRICTIONAL SCREW MOTION. 
By Mr. G. Lauper, C.E. 

THE object of this paper is to bring before the notice of the 
section a simple geometrical investigation of a class of mechanical 
motions which have been termed “frictional screw motions.” As 
far as the writer is aware no mention of these has yet been made 
in any of our books treating of pure mechanism. 

Inthe “Transactions of the Institution of Engineers in Scotland,” 
1866, in a paper read by Mr. James Robertson, of Glasgow, these 
motions are referred to, and several examples of their practical 
application given. I believe Mr. Robertson has the credit of 
being the first to introduce these motions and apply them to use. 

For the sake of simplicity we shall begin by an explanation of 
the nature of the motion referred to in Figs. land 2. A B repre- 
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sents a cylinder, with the trace of a double-threaded screw on its 
periphery. Cand D, two infinitely thin round discs placed on 
opposite sides of the cylinder, and so that if they be moved in 
simple rolling contact with it they will follow the traces of the 
screw threads. It will be observed that in the elevation the ciscs 
seem to have opposite directions of rotation, supposing they are 
receding from the same end, while in the plan they seem to rotate 
in the same direction; this arises from the opposite sid the 
discs being seen in the elevation, owing to the plane of the dises 
not being set a right angle to that of the paper. 

Now, if the axes of the discs C and D be mounted in fixed bear- 
ings, and they be rotated as indicated in the sketches by the arrows, 
and in simple rolling contact with the cylinder, it is evident that 
the cylinder will receive a motion of rotation on its own axis, and 
at the same time a motion of translation in the direction of its 

axis, and that any point on its 

a veriphery will describe a true 

Pelix. In this case A B is said 
to have a frictional screw motion, 
being exactly the same as if the 


Fics threads traced on it were formed, 
and it was screwed from a fixed 
nut, 

Proposition.—To determine the 

b c relative motion of a der 
having a frictional screw motion 

in rolling contact with a pair of 

infinitely thin discs of equal 

diameter, the axes of the cis and 


cylinder being in three parallel 





d planes; these planesare horizontal, 
as shown inelevation Fig. 1. Draw 
a straight line (Fig 3 
circumference of cylinder, also ) ¢ perpendicular to a@ 4, and equal 
to the pitch of the frictional screw; join a ¢ and produce it to ¢, 
making a d equal to the circumference of the disc. 
Let ab c be p 
ad=c,; ¢ = angular velocity of cylinder. 
i= 99 disc, 
Then a - t 
e ty 
e ' t 
(4+p) *= 2 
From which the relative diameters of discs and cylinlers for any 
required velocity ratio can easily be found. 
FIC..4 
Next let « = angle formed by axes of discs, that is, the 


< GC F on plan Fig. 2. Draw E K perpendicular to A B, then, 
since E C his a right angle the triangle EC K is equiangular to 
the triangle c a b (Fig. 3). 


os Tan. $a = 2 
. 


that is, pitch 

circumference of cylinder 
disc, When # = 180 deg. the two discs are in one plane, and the 
cylinder passes through without rotating, that is, the pitch is 
infinite; again, when a = 0 deg., p = 0, that is to say, the cylin- 
der has only a motion of rotation on its own axis. 

In practical applications the discs are replaced by rolls (see 
Fig. ap Here it is important to notice that the rolls seem to 
rotate in the same direction, but by examination it will be seen 
this arises from the point that is observed. 


= tan. 4 angle between axes of 
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By forming the surface of one roll hollow, and the other round, 
Mr. Robertson has produced a very efficient machine for straight- 
ening bars. The writer has also succeeded in applying them in 
tobacco spinning, and compressing the core of tobacco while the 
wrapper is being fed on to it. 

An important modification has recently been patented by Mr. 
Robertson, by which he is enabled to straighten bars of any sec- 
tion. This consists of substituting three hollow disc, A BC, for 
rolls ; these discs are mounted in suitable bearings, and made to 
revolve in the same direction as indicated (see Fig. 5, a plan, and 
Fig. 6, an end view), the angle of these discs being determined as 
the others. 

The outside discs, A and B, are placed so as to touch the bar on 
the one side, while the middle disc C touches it on the other, a 





frictional screw motion being thus imparted to the bar. 
~  * British Association, Section G. 
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LOCOMOTIVES FOR THE KOURSK-KHARKOFF AZOFF, AND WORONESCH ROSTOW RAILWAYS OF RUSSIA. 


DESIGNED AND CONSTRUCTED BY THE COMPAGNIE BELGE, BRUSSELS ; MR. CH. EVRARD, ENGINEER-IN-CHIEF. 
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FOREICN AGENTS FOR THE SALE OF THE ENGINEER. 


*PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.Puons Diizr, Bookseller. 
ST. PETERSBURG.—M. B. M. WotrFr, Bookseller 
MADRID.—D. Josz ALcovER, Editor 

** Gaceta Industrial,” Preciados 49 y 51. 
NEW YORK.—Wiimer and Rocers, 47, Wassau-street. 


PUBLISHER’S NOTIOE. 


With this week's number we issue as a Supplement a Dictionary of 
Technical Terms relating to Iron, in French, German, and English. 
This Dictionary has been prepared with great care, and, we believe, 
will be found as complete as it is possible to make such a work. 
Each number as issued by the Publisher will contain the Supplement, 
and Subscribers are requested to notify the fact to this office should 
they not receive it. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 




















TO CORRESPONDENTS. 


*,*" We cannot undertake to return drawings or manuscripts; we 
must therefore request our to keep copies. 

*," In order to avoid trouble and confusion, we find it necessa’ 
inform correspondents that letters of inquiry intended for inser- 





} 


tion in this column must in all cases be accompanied by a large | ) 
| of nearly 500 men, and the sacrifice of about £400,000 of 


envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be taken of anonymous 
communications. 

W. F.— They are 6d. each. 

A. R. I. (India).— We do not supply “‘ reading cases” for THE ENGINEER. 

J. H. R.—We regret that we are unable to assist you. Why not write to the 
secretary of the company or the engineer ? 

J. B. (Bradford).— The engines of the ship you name have never been engraved. 
in any publication to our knowledge. If yau state the name of the firm 
who made them we may be able to assist you. 

W. M. R. N. (Sydenham-terrace).— The information you. require is not easily 
to be had, inasmuch asthe facts are, as far as possible, kept a profound secret. 
We hope to be able to supply you with this information in a short time, 
embodying it as part of a series of articles on kindred subjects now in 
course of preparation. Weare not aware of the existence of any experi- 
ments on the dynamic value of sodium and potassium. 

A. B. C.—You propose an impossibility. You cannot get a cubic foot of 
water into a boiler by the expenditure of only one cubic foot of steam. It 
can be done approximately by Gurney’s apparatus, which is, we suspect, 
identical with yours. A vessel is placed on the top of the boiler ; this 
is filled with steam by opening a cock; the cock is then closed and 
another opened, which admits water, which condenses the steam and fills the 
vessel. The water cock is then closed, and the steam cock being opened, the 
water falls into the boiler, steam taking its place, and so the process can be 
repeated as often as necessary. A patent for any modification of this 
design would be of doubtful value. The gain due to feeding the boiler 
= water at 212 dey. instead of 104deg. would be about 10 per cent. of the 
whole. . 


IRELAND'S SCREW PILES. 
(To the Editor of The Engineer.) 


Srr,—Can any correspondent favour me with the address of a maker of 
Ireland’s screw piles ? » & 





DISSOLVING MARINE GLUE. 
(To the Editor of The Engineer.) 


Srr,—I shall be greatly obliged to any one who will teil me how to 
dissolve marine glue. M. J. 
[Have you tried benzole ?—Ep. E.] 





PRESERVING WHITE PINE. 
(To the Editor of The Engineer.) 

Smr,—A New Zealand farmer possessing a tract of land which he is 
presently clearing and fencing, writes :—‘‘I have a considerable quantity 
of white pine which I had thought to use for fencing purposes. I am 
informed, however, it Jasts so badly as fencing that it i very unprofit- 
able. Can you or any of your readers kindly suggest any me ms whereby 
it might be rendered less liable to decay when exposed as stated. White 
od is plentiful in the colony, but, for the reason mentioned, it is of 

ittle value to many an industrious settler. I may add that gas tar is to 
be had cheap if it would be of any use.” TAIERI. 
(Why not creosote the timber? If this cannot be done a good coat of gas tar 
each year will make the wood last a very long time.—Ep. E.] 





Tue Enciveer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) ..  .. 
Yearly (including two double se ee £1 9s. 0d. 

Uf credit be an extra charge of two shillings and sixzpmce per annum 
will be made, THe ENGINEER is registered for transmission abroad, 

Advertisements cannot be inserted unless delivered bcfore siz o’clock on Thurs- 

day evening in each week. The charge for four lines and under is three 

shillings ; each line afterwards, ninepence. The lene averages eight words ; 
blocks are charged the same rate for the space they fill. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. Riche ; all other letters 
to be addressed to the Editor of Tak ENGINEER, 163, Strand. 
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THE LOSS OF H.M.S. CAPTAIN. 

THE naval court formed to inquire into the cause of the 
loss of the Captain, and try the survivors, pronounced their 
decision on Saturday. We reproduce the decision in full :— 

“The court having h the evidence of Mr. James 
May relating thereto (the loss of the ship), and that of the 
remaining survivors, and such other evidence as they deemed 
ee and having deliberately weigiied and considered 
the whole of the evidence before them, do find that her 
Majesty's ship Captain was capsized on the morning of the 
7th of September by the pressure of sail, assisted by the 
heave of the sea, and that the amount of sail carried at the 
time of her loss (regard being had to the force of the wind 
and the state of the sea) was insufficient to have endangered 
aship endowed with a proper amount of stability. The 
court further find that no blame is attributable to Mr. 
James May, gunner of the second class, and the survivors 
of the Captain, for her loss, and the court do fully acquit 
them of all blame, and the said Mr. James May and the 
other survivors are fully acquitted accordingly. e court, 
before separating, find it their duty to record the convic- 
tion they entertain that the Captain was built in deference 
to public opinion as expressed in Parliament and through 


| serious matter. 





other channels, and in + pe to the views and opinions 
of the Controller of the Navy and his department, aud that 
the evidenceall tends to show that the Controller of the Navy 
and his department generally disapproved of her construc- 
tion. It further appearing on evidence that before the 
Captain was received from the contractors a grave depar- 
ture from her original design had been committed, whereby 
her draught of water was increased by about 2ft., and her 
freeboard was diminished to a corresponding extent, and 
that her stability proved to be dangerously small, com- 
bined with an area of sail, under these circumstances, ex- 
cessive; the court deeply regret that, if these facts were 
duly known and appreciated, they were not communicated 
to the officer in command of the ship; or that, if otherwise, 
the ship was allowed to be employed in the ordinary service 
of the fleet before these facts had been sufficiently ascer- 
tained by calculations and experiment.” 

It is, for a naval officer, a delicate, almost a dangerous, 
duty te pronounce the Board of Admiralty in fault in any 
matter, and we fully appreciate the courage and tact dis- 
played by the members of the Court of Inquiry in 
drawing up the verdict we have recorded. The Lords of 
the Admiralty have, however, no power over public opinion; 
they cannot “forcibly retire” an editor, or put the pro- 
prietors of a journal on half pay for a life time. We can 
write without fear that a candid expression of our views may 
affect all our future prospects, and asa result we can ask 


to | questions and demand answers which no naval officer in 


active service dare put. It is absolutely certain that some 
one is responsible for the loss of the Captain, the deaths 


the nation’s money. We insist on knowing who this indi- 
vidual is; or if the sending of the Captaintosea was not the 
act of an individual, but of a body of men, then we insist 
on knowing their names, and demanding from them an 
explanation—if need be, a defence—of their policy. 

n the eyes of the public the Lords of tue Admiralty are 
responsible for all that regards the management and main- 
tenance of our fleet. It has often been stated that Lords 
of the Admiralty are held in leading strings by certain 
individuals, and that they have always been so held from 
the moment a Board of Admiralty was first constructed. 
Whether this is or is not true we do not care to inquire, nor 
is the matter of the slightest importance. The board is 
responsible, in a certain sense well understood, for the deeds 
of its officials, and for the present we shall be content to 
identify the officials with the board; but this in no way 
prevents us from asking once more who is morally as well 
as legally responsible for the loss of the Captain? The 
only bar to which the ies implicated can be 
brought is the bar of public opinion. But, after all, 
this is possibly the last tribunal before which those 
guilty in this case would wish to be tried. The 
loss of a costly ship and 500 lives must, under any 
circumstances, be regarded by thirking men as a very 
If the owner of an emigrant ship sent 
a human cargo to sea inaship built on a new principle, and 
pronounced to be unseaworthy by recognised naval authori- 
ties, every one would denounce him. If the ship were 
lost, he would in all probability be tried for his life. 
It so happens, however, that the general public never 
put Government officials into the same category, or regard 
their official acts as they do those of private individuals. We 
submit, however, that Government officials are as re- 
sponsible for actions which endavger life as other men. 
They can claim no exemption under any law, divine or 
human, from the consequences of official orders or mis- 
takes which result in the loss of life or property. In point 
of fact, the Lords of the Admiralty are, to all intents and 
purposes, placed in precisely the same position as owners 
of emigrant ships or Atlantic steamers. They are morally as 
responsible for the loss of ships and crews, over which they 
exert full control, as any private individual or firm. It is 
quite possible that this proposition may not be in the 
strict sense of the word good law, but no one will dis- 
pute that it is just. 

It may he well to define here exactly what amount of re- 
sponsibility attaches to those who have control of ships. 
As to the law, there can here be no mistake. Eighteen years 
ago a trial took place in Scotland, after the loss of the 
Orion steamship, when about one hundred individuals 
were drowned. ‘The three judges—the Lord Justice Clerk, 
Lord Woods, and Lord Ivory — pronounced a carefully- 
written judgment. The captain and mate were both found 
guilty, the former getting, if we recollect aright, eighteen 
months’ penal servitude, although it was proved that the 
only fault he had committed was ~“/- -¥ deck in charge 
of his first officer and going to bed. e extract the fol- 
lowing passage from the judgment :— 

“Tntention to do wrong was not part of the crime of 
culpable homicide; if intention was proved under such a 
charge, it would amount to murder. I'he crime of culpable 
homicide was committed whenever a person unintention- 
ally committed an act whereby the life of another was lost, 
or where he failed to perform his duty, when charged with 
the preservation of life, without having sufficient excuse 
for such neglect, and life was lost in consequence.” 

“ Any person placed in a situation in which his acts may 
affect the safety of others, must take all precautions to 
guard against the risk to them arising from what he is 


doing.” * 

Sir John Pakington, a of the safety of pas- 
sengers at sea before the Institution of Naval Architects, 
in 1866, said:—“ The passengers who pass to and fro are 
not judges of the question; they can take no precaution 
for their own safety; it is to the skill and science of those 
who build those ships that the passengers trust, and to 
the care which the islature and the Government are 
bound to take of their fellow subjects.” 1f we substitute 
in the foregoing extract the word “crews” for “passengers,” 
we shall have a very accurate definition of the respon- 
sibility which attaches to the Lords of the Admiralty. 
It is impossible, we think,to draw any other conclusion from 
the foregoing statements but one, namely, that if the Lords 
of the Admiralty, unintentionally committed acts whereby 
House of Commo” to be printed, Ist Apel, 1670. ns? “* 








the crew of the Captain was lost, they are guilty of cul- 
pable homicide. The question narrows itself into this, to 
use the words of the judgment we have quoted : “Any person 
placed in a situation in which his acts may affect the safety 
of others, must take all precautions to guard against the risk 
to them arising from what he is doing.” That the Lords of 
the Admiralty are placed in a situation in which their acts 
may affect the safety of others is indisputable. Did they 
or did they not take all precautions “to guard against the 
risk arising to the crew of the Captain from what they 
were doing?” The verdict of the Court of Inquiry is the 
best answer to this question. We commend its perusal to 
our readers. 

Let us put the case from a different point of view. Mr. 
Noakes is a sanguine inventor : he produces a novel steam 
generator, and submits his invention to the eminent cotton 
manufacturers, Messrs. Brown, Jones, Robinson, and Co. 
The firm for a longtime refuse to regard the boiler with 
favour. Mr. Noakes calls in the aid of public opinion, and 
Messrs. Brown, Jones, Robinson, and Co. are pronounced 
fools and idiots because they do not adopt the new inven- 
tion. Thus ered, the firm submit the invention to 
their consulting engineer, Mr. Smith. This gentlemen 
examiues all the plans andstates that the use ofsuch a boiler 
must be attended with danger. The firm, nevertheless, 
under the pressure of public opinion, decide that they will 
have such a boiler. It is ordered and put to work, being 
handed overtothecharge of Peter Styles, operative engineer. 
Mr. Smith, a long time after the boiler is at work, calculates 
the pressure at which it will burst ; he finds this to be 40 Lb. 
on the square inch, but he never troubles himself to an- 
nounce this fact to Peter Styles. This individual is expected 
to work the boiler at 30 1b., and no more; but one day, 
believing all that the inventor says, and haviog, in his 
ignorance, full confidence in the boiler, he raises steam to 
40ib., in order that the boiler may hold its own with other 
and approved types. The boiler explodes, verifying Mr. 
Smith’s calculations, and 500 men are hilled, and £400,000 
worth of property is destroyei. What would be the result ? 
Messrs. Brown, Joues,and Robinson would be tried, aud 
we know what the verdict might be from the case of the 
Orion. 

Either the Lords of the Admiralty knew that the Cap- 
tain was unseaworthy, or they did not kuow it. Our 
impression is that that they did not know it, but this fact in 
no way screens them from blame. Everyone admits that the 
Captain wasan experimeutal ship. A grave mistake was made 
as regards her draught, which should have rendered the 
Government doubly cautious. That the ship was actuaily 
unseaworthy has been demonstrated by her loss in a very 
moderate gale of wind. How does it happen that those 
entrusted with the lives of British sailors and the property 
of the British nation did not take proper care to find out 
whether the ship was or was not unseaworthy before thev 

ut 500 men on board her, and sent her iuto the Rey of 

iscay ? here is something more here than x error of 
judgment. There was criminal negligence. As far back 
as February, 1870, Messrs. Laird requested that the ship 
might be inclined, in order that the position of her centre 
of gravity, and from that her stability, might be calcu- 
lated. But the Admiralty refused to carry out any trial 
of the kind, although they knew that their own Chiet Con- 
structor had definitely stated that masted monitors, such 
as the Captain was, were liable to overturn if pressed by 
sail. As far back as April, 1868, he read a paper, 
of which he said himself, “My sole object is to show 
that monitors having their centres of gravity situated 
approximately like the centre of gravity of other 
ships would be quite unfit to carry a press of 
canvas.” How is it that steps were not taken the moment 
the Captain was delivered to the Government to as- 
certain whether her centre of gravity was situated 
approximately like that of other ships. Mr. Barnaby’s 
excuses on this subject are simply fatuous. A steam trial 
could be made at any time. The performance of the 
engines could in no way affect the safety of the ship or 
crew. Yet we tind the stability trial postponed day after 
day, month after month, in order that the speed of the 
ship might be tested. But this is not the worst of the 
matter. The Captain did not go to sea until the 4th of 
August. She was inclined on the 29th of July, and she 
was lost on the 7th of September—that is to say, about 
five weeks after the position of her centre of gravity had 
been ascertained. There is no earthly reason why the 
Board of Admiralty should not have been put in posses- 
sion of the fact that the ship was lamentably deficient in sta- 
bility within twenty-four hours after she had been inclined. 
It is absolutely untrue to assert that the requisite calcu- 
lations could not have been made in the time, unless 
indeed, there was no one at Whitehall able to make the 
required calculations, which we know is not the fact. 
It was the duty of the Admiralty to supply Captain 
Burgoyne, at the earliest possible moment, with an 
official statement of every circumstance connected with the 
stability of the Captain. The excuse that any such 
statement would have been disregarded, is simply 
nonsense, Captain Burgoyne was bound to receive it, not as 
an expression of opinion, but as a statement of fact, and 
if he neglected it he would have been responsible for the 
loss of the Captain, and the Admiralty would have been 
blameless. f all the blunders ever committed at the 
Admiralty, and they have not been few, the sending of the 
Captain to sea, leaving her commander in utter ignorance 
of the conditions which must be observed in dealing with 
her to secure her safety, is the worst, and we are mis- 
taken in our estimate of the force of public opinion if we 
have heard the last of it. 


THE DAVEY-PAXMAN BOILER, 


Wuite there is no subject connected with mechanical 
engineering of much more importance than the economical 
efficiency of steam generators, it is also certain that there 
is no subject about which more ignorance exists, or regard- 
ing which greater delusions obtain credence. It has never 
yet been our fate to meet with any maker of a i 
type of boiler who did not believe that that type was at 
least as good as any other type. It is but human nature 
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that the inventor of a novel boiler should not only believe, 
but insist on making others believe, that his particular 
boiler is very much better in every way than any other 
boiler. Both boiler makers and boiler inventors no doubt 
influence public opinion; it is but natural they should. The 
continued, persistent, forcible enunciation of any theory 
or statement which no one is in a position to disprove by 
arguments based on facts, is certain to cause it to be accepted 
as true by a great many men. This proposition applies with 
much force to boiler engineering, and the result is this, that 
a very large number of comparatively worthless steam gene- 
rators are in habitual use, to the exclusion of other and 
much better boilers. In point of fact, mechanical engineers 
and users of steam power alike, really know very little 
indeed about the evaporative duty of fuel, or the amount of 
water which can be converted into steam by the consump- 
tion of a given weight of coal in any boiler. There is, for 
example, a prevailing notion—it deserves no better name— 
that a Cornish boiler will evaporate 8 lb. of water per 
pound of coal. It is also held that a marine boiler will 
evaporate 74 lb.; that an egg-ended plain cylindrical 
boiler will evaporate 6 1b.,a portable engine boiler 7 lb., 
and so on ; but all this is mere speculation in reality. A 
few experiments, thoroughly accurate in their character, 
and so far good of their kind, form the basis of the belief; 
but in nineteen cases out of twenty the conditions under 
which these experiments were made, are not the conditions 
under which boilers are ordinarily used, and the results as 
a consequence fail to apply in general practice. It is much 
to be regretted that so much ignorance exists in all that 
concerns the generation of steam, because this ignorance is 
a direct bar to all improvement. When the engineer sets 
about making a better boiler than any boiler which has 
gone before, he is simply groping in a lurid darkness, only 
illuminated, like the ancient temples of Egyptian priests, 
by flashes of light coming, he hardly knows whence, and 
vanishing almost before they have guided his steps a single 
inch. There is but one thing certainly known about steam 
boilers, which is, that there is room for improvement on 
the very best now before the public. The cause to which 
the prevalent ignorance on almost every point that eon- 
cerns boiler engineering is due, is not hard to find. The 
world of mechanical engineers want experience, or, to 
speak more accurately, experiment. There are not ten 
users of steam power in this kingdom who could 
tell with accuracy, if they were asked the ques- 
tion, how many pounds of water their boilers 
evaporate per pound of coal. Nor is this fact very remark- 
able. Itis apparently a very easy matter to ascertain by 
experiment how much water a boiler will evaporate in a 
given time with a given consumption of fuel. But the true 
engineer—the man, too, who will be content with nothing 
but scientific truth—knows only too well how difficult it is 
to carry out experiments with boilers in regular work. 
Many manufacturers have tried to improve their know- 
ledge on this subject, but the results obtained seldom, if 
ever, bear the test of rigid examination. Nothing in the 
world is easier than to weigh out the coal. It is in dealing 
with the water that the true difficulty lies. In most ex- 
periments the water is measured by a meter. We have 
yet to see a meter possessing anything like the accuracy 
required for an investigation of this kind. But even 
though the meter were perfection, there is another and 
more serious source of error which it is almost impossible 
to eliminate in daily practice. This evil is priming. 
Priming, for the most part, as insensible priming—in 
other words, the passing away with the steam of a yreater 
or less proportion of unevaporated water, in the form of fine 
spray or mist. Only those who have had practical ex- 
perience can realise the degree in which priming of this 
kind will vitiate the result of experiment. Our own 
volumes already contain a statement of the fact that loco- 
motives which apparently evaporate 8lb. of water or a 
little more per pound of coal while the boilers are dirty, 
evaporate but 7 lb. or thereabouts when the boilers are 


clean, The dirty boiler primes, and the clean boiler does | 


not. Hence the apparent difference in economic efficiency. 
An engineer in whose accuracy we place implicit con- 
fidence, told us the other day that he was in possession of 
the particulars of an experiment in which all the water 
evaporated by a certain boiler—the economic efficiency of 
which was being tested—was conveyed by a short pi 


into a large tank filled, to begin with, with cold water. The | 


weight of steam passed over was measured with the utmost 
accuracy, as a matter of course, by the rise in temperature 
of the water in the tank. The startling result was that a 
very large percentage of the heat due to the apparent 
evaporation was lost; in other words, the tank was not as 
hot as it should have been at the end of the experiment by 
many degrees. The explanation of the fact is that a great 
deal of water passed over with the steam in the form of 
spray or wist; and it thus appeared that the boiler, instead 
of being a very good one, was, in truth, of very moderate 
excellence. Very seldom indeed does any competent 
engineer get the chance of testing a boiler in such a way 
that error is eliminated; but such tests possess correspond- 
ing value. We are the more pleased that it now lies in our 
power to place before our readers particulars of a very ac- 
curate test which we carried out last Friday in conjunction 
with a competent and disinterested engineer, at the 
Standard Ironworks, Colchester. 

The boiler experimented with is the invention of Mr. J. 
Paxman, a member of the firmof Messrs. Davey, Paxman,and 
Davey, engineers, Colchester. It will be remembered that 
the engine combined with this boiler took an excellent 

lace at Oxford, and we have already spoken of it as the 
ae vertical boiler in the Oxford showyard. Mr. Paxman 
was anxious to ascertain from independent testimony of 
what this boiler was capable, and we visited Colchester on 
Friday in order to carry out a careful experiment with 
it. It may prove both interesting and instructive to many 
of our readers to know exactly how the trial was con- 
ducted. We have engraved and generally described the 
boiler nid 258, so that it is unnecessary to speak of its 
structural peculiarities here. 

The boiler was in precisely the same condition as at 
Oxford. Thatistosay, it hadnotbeen cleaned in any way since 
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the show, except by opening the mud holes and washing 
it out; of the two it was in worse condition, as it has been 
used several times since, so that it is probable the tubes 
and fire-box are not absolutely free from deposit. In 
order to eliminate the priming difficulty, it was determined 
to work the boiler at atmospheric pressure. The engine 
was disconnected, and a handle fixed to an arm of the fly- 
wheel in order that the boiler might be fed by the engine 
pump, drawing from the water tank which forms the base 
on which the engine and boiler combined stand. The 
pump was kept continuously in action during the trial. 
Che safety-valve was taken out ; the lid was taken off the 
valve chest, and the starting valve kept full open to 
permit the free escape of the steam. In addition, the man 
lid was taken off and replaced by a sheet iron plate, dished 
in at the top so as leave a considerable area for the escape 
of the steam. The means of exit were so ample, that 
during the experiment the pressure in the boiler could no 
more exceed that due to the atmosphere than if the top 
was taken clean off. Ina shed the boiler stood sheltered 
from direct draughts ; the chimney passed up through a 
hole in the roof much too large for it, and through which 
a great deal of the steam rising from the boiler passed 
off. The remainder escaped through windows in the gables 
of the shed. No inconvenience whatever was experienced 
from the presence of steam in the shed. The engine being 
of four-horse power nominal, it was determined that to 
make the test fair the boiler should be fired as though 
the engine were working to six-horse power; and it 
was calculated that such an engine would use about 
40lb. of steam per horse per hour; therefore, that 
the boiler must be called upon to evaporate 240 Ib. 
of water per hour. ‘The experiment actually lasted 
about 3°5 hours; and the total evaporation was 798 lb., 
which, divided by the running time, gives the hourly 
evaporation as 222°25 Ib. very nearly. During the first 
half hour, however, the fire being low and the feed full on, 
the evaporation was much less than this, not much over 
70 lb. of water being evaporated during the tirst half hour. 
The rate varied from time to time, but during a 
great part of the experiment the evaporation was at a 
greater rate than 240lb, The experiment commenced 
at 12°31 p.m., and concluded a little before 4 p.m. It is 
sufficiently accurate for all practical purposes 1o call the 
running time 3°5 hours. 

The coal used was picked Annesley, costing, in Col- 
chester, 12s. 6d. per ton. It is a good, clean steam coal, 
burning freely, and making little ash, but by no means 
equal in quality to good Welsh steam coal. It produces a 
moderate amount of smoke, but is not highly bituminous. 
It lacks strength, but requires a very moderate draught to 
burn it—a matter of much importance in the present case, 
as there was no blast in the chimney, and we had to de- 
pend on the natural draught due to the stack. Almost all the 
coal that could be burned to advantage on the grate under 
the circumstances was burned ; without a forced draught 
it would have been difficult to push the boiler harder. An 
ordinary counter weighing machine of large size was pro- 
vided, with suitable weights. The water was raised to the 
boiling point before the experiment commenced. The fire 
was then suffered to burn down, until nothing remained 
but a very thin stratum of hot cinders, and ebullition had 
nearly ceased. The height of the water was then noted in 
the gauge-glass—seven-eighths of an inch from the bottom. 
Fifty-six pounds of coal were then weighed out, 141b. at a 
time, with the greatest possible accuracy. The fire was re- 
plenished, and the experiment commenced. Two large 
galvanised iron tubs were provided. Into one of these 
water was supplied from the waterworks as required. An 
iron bucket was placed on the scales, and carefully balanced. 
Fourteen pounds were then placed in the opposite scale, 
and the water was taken by a dipper from one galvanised 
tub and put into the bucket, 14 1b. at a time. From the 
bucket it was transferred into the other tub; and from this 
Mr. Paxman, who tired the boiler himself, filled up the 
tank from time to time. He had nothing whatever to do 
with the weighing of the water. It was determined that 
the trial should last at least three hours; but as the 56 lb. 
of coal were gone long before that time, a further allow- 
ance of 28lb. was weighed out to him. The total con- 
sumption of coal was, therefore, 841b., and a very simple 
calculation will show that the boiler evaporated 9°5 lb. of 
water per pound of coal, a result which we believe to be 
almost unprecedented with a vertical boiler of the dimen- 
sious. The firing was done as at Oxford. When the coal 
was all gone, the ashes were drawn from the ash-pit, sifted, 
and used. The experiment ended when the fire had 
burned down to as nearly as possible the same condition as 
at the beginning of the experiment, and ebullition had 
nearly ceased. 

We have now to consider the temperature of the water, 
and the way in which the boiler did its work. The tem- 
perature of the water, as delivered to the boiler tank, was 
56 deg. Fah. As fed into the boiler it was very much 
higher; and here we have the instructive lesson that a bed- 
plate tank surrounding an ash-pan can materially affect the 
economic efficiency of a boiler. At starting the tank had 
some water in it, and it was filled until it just ran over. 
The temperature was then 96 deg. This subsequently varied 
a good deal, and thermometric examinations were made at 
short intervals—approximately every ten minutes—during 
theexperiments. In all, twenty-one of these tests were taken, 
giving a mean temperature of 1048 deg, All this heat 
was simply derived from radiated heat striking on the sides 
of the tank, and is, of course, to be credited to the fuel; but 
the fact none the less proves the great value of a properly- 
designed base-plate tank. During the latter portion of the 
trial Mr. Paxman drew largely on the tank, which was not 
more than one-third full at the end of the run. It required 
421b. of water to fill it up, but not to running over, which 
would have required about 2 1b. more water, The terminal 
temperature was 110 deg., or 14 deg. more than at starting; 
but the heat required to evaporate the small quantity of 
water of which the tank was short would have sufficed to 
bring the terminal and initial temperatures in the tank to 
so nearly the same heat that the accuracy of the gross 
result is not materialy affected. As regards the behaviour 





of the boiler, it will suffice to say that not a trace of priming 
was perceptible, except for about one minute, when the 
fire was unduly forced. Then a little water or froth boiled 
over at the man-hole, not more than a pound or so at the 
most, 

We confess that this experiment tends to modify the 
views we have already expressed concerning vertical and 
horizontal boilers. We have here a vertical boiler doing 
better than the Royal Agricultural Society’s boiler, gene- 
rally admitted to be very good of its kind. It will be seen 
from the judges’ report that this last evaporated with ex- 
cellent Welsh coal but 9°33 lb. cf water per pound of coal, 
while the Paxman boiler evaporated 9:5. With the 
Welsh coal used at Oxford we have no doubt whatever 
that Mr. Paxman would have evaporated 10 lb. of water, a 
result which we do not hesitate to say has seldom, if ever, 
been attained in any experiment conducted with small 
boilers, and carried out with the care bestowed on the 
trial the particulars of which we have just given. The 
Paxman poiler justifies the favourable opinion we have 
already formed of it, and we have not the least hesitation 
in prououncing it the best vertical boiler yet produced, and 
better, with a few exceptions, than any boiler of the kind 
now before the public. It remains to be seen how far the 
results obtained with a small boiler will correspond with 
those to be had from the Paxman boiler of much greater 
dimensions. Reasoning by analogy, the bigger the boiler 
the better ought to be the results ; but analogy does not 
always hold good in boiler engineering. 


PRINCIPLES OF BRIDGE CONSTRUCTION. 

Notwitustanpixe the variety of forms which may be 
bestowed upon bridges, with all due regard to scientitic de- 
signing and correct practical cons:ruction and the different 
principles embodied in each particular example, there are 
but two which can be considered to bear out the significa- 
tion of the term in a pure and simple sense. They are the 
arch and the suspension principle. All other forms are 
either combinations or modifications of these in their out- 
ward shape or character of internal strain. The reason 
that the arch and suspension principles constitute alone 
perfect types of bridge construction is owing to the fact 
that they alone are acted upon by one description of strain, 
provided always that the conditions of theory are faith- 
fully carried out in practice. There is a close analogy 
existing between the arch and suspension principles—in 
the difference between their relative shapes, or rather posi- 
tion, and in the difference between the nature of the strain 
exerted upon them under similar circumstances. The 
form of the one, and the character of the strain produced 
upon it, are exactly the inverse or opposite of those dis- 
tinguishing the other, although the amount of each strain 
is identical. Obviously, for an entire structure, or any of 
its component parts, to be strained throughout by any 
single description of strain, is the most economical arrange- 
ment that can be devised. As the nature of the strain— 
whether tensile or compressive—varies with the principle 
adopted, the selection of one or the other, theoretically 
considered, will depend upon the limits of the relative re- 
sistances to the strains in question of the material of which 
the bridge is to be built. Practically, there are considera- 
tions which do not allow the dictates of theory to be fol- 
lowed universally in these instances. If we imagine an 
arch bridge to consist of a single vousoir or ring and a 
suspension of a single cord or chain, the subject of form and 
strain is reduced to its narrowest possible compass. In the 
comparisons of the strains upon these types of bridges— 
whatever may be their actual contours—they are assumed 
not to differ sensibly from an are of a circle. It might be 
urged that the arch principle may be simplified by imagin- 
ing the whole arch to be replaced by a couple of rafters or 
beams forming the chord lines of the half arches re- 
spectively and meetiny at the centre. But a moment’s re- 
flection will point out that this substitution violates at 
once the simplicity of the system. A transverse strain is 
induced on the rafter, in addition to the thrust which 
results from the portion of the arch principle which enters 
into the design. A practical example of this arrangement 
is to be seen in the case of a roof of tolerably large span, 
in which no ties or secondary trusses, for some reason or 
other, can be introduced. Euch rafter is thus a beam or 
girder sufficiently deep and strong to carry its own load. 
Its upper and lower flanges will undergo strains of opposite 
character, and their calculation, and that of those upon 
the web, will be determined on the assumption that the 
design is simply that of an inclined girder. 

If we take the analogous arrangement in a suspension 
bridge, and suppose a couple of tie rods extending from the 
centre of the span to each tower, the original tensile strain 
upon the curved chain becomes complicated at once by the 
inevitable “sagging” of the straight ones. Long unsup- 
ported tie rods cannot be used in practice any more than 
unstiffened struts of similar dimensions. The range of the 
former very much exceeds that of the latter, owing to the 
different conditions of equilibrium which are produced in 
them by the action of their respective strains. Ifa strut 
be deflected from its normal position in which its longitu- 
dinal axis is in a straight line, the strain induced upon it 
tends to deflect it still further from that position. But if 
a tie be placed in similar circumstances the strain upon it 
will have a tendency to restore it to its original state of 
stable equilibrium, Until ties become of considerable 
length—as occurs in roof trusses, and in those examples of 
suspension bridges which are designed with straight rods 
—there is no necessity for stiffening or supporting them. 
It will be evident, from these cousiderations, that any 
attempt, however simple, to alter or modify the strict prin- 
ciple of the arch or suspension type of construction leads 
to a direct complication both of parts and strains. The 
integrity of the two systems is immediately destroyed, a 
variety of elements being introduced which are completely 
foreign to the designs, abstractedly regarded. . 

From these two principles have arisen the numerous 
combinations that constitute the present practice of bridge- 
building. All of these differ from the primitive types, in 
being acted upon by strains of tension and compression, 
either separately or conjointly, Of the compound forms 
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which embody the principle of the arch in their construc- 
tion there are two, namely, the braced arch and the bow- 
string girder. The former of these has been used in but a 
very few instances, although it is, economically, a sound 
structure, especially for the employment of cast iron, as the 
arch itself, and the horizontal or upper member, are both 
in compression. A distinction must be made between a 
braced iron arch and an arched rib, in which the whole 
strain is taken by the rib. The new bridge at Blackfriars 
is an example of the latter type. It is true that the span- 
drels consist of a simple truss of bars, but they serve merely 
to transmit the vertical pressure to the rib, and do not act as 
bracing in the sense it is understood toimply when applied 
to braced girders of any description. There is, practically, 
no strain upon the horizontal member of an arched rib. 
It is nothing more than a stringer, and although it is abso- 
lutely necessary to the bridge, both as a stiffener and to 
form a support for the roadway, yet the real resistance is 
supplied - the rib underneath. The heavy spandreis, 
the stringer, and the quantity of cross bracing that must 
be introduced between each separate rib of a structure 
similar to that recently erected at Blackfriars, cause a 
bridge composed of wrought iron arched ribs to be 


anything but an economical specimen of engineer- 
ing. Another instance of the kind is the Victoria 


Bridge, carrying the London, Chatham, and Dover Rail- 
way and other lines over the Thames at Pimlico. 
On the other hand, in the braced arch the hori- 
zontal upper member does its own share of duty, and the 
bracing acts according to the correct signification of the 
term. It is, in fact, a web just as in an ordinary lattice 
girder, and undergoes strains of compression, or tension, or 
of both contemporaneously, as the load is partial or uni- 
form, statical or dynamical. The other principal modifi- 
cation of the arch form is the bowstring girder, which is 
exceedingly well adapted for bridges of large span. In this 
respect it is quite equal, economically considered, and pos- 
sibly superior to the horizontal lattice, although for limited 
svan the latter is preferable. The bowstring is the arch 
with the substitution of a horizontal tie for the lateral re- 
sistance of the abutments, and the addition of bracin 
between the bow and the tie or string. The theevetinal 
curve for the buw for a mixed load lies between the para- 
bola and the ellipse, but in practice an arc of a circle is the 
contour adhered to. 

The chief reason that renders the bowstring girder an 
economical form to adopt in large bridges is that with a 
uniform load the strains upon the bracing or web are all 
of a tensile character. It will be suggested here that so 
long as the moving or maximum joad is considerable this 
is no argument in favour of the system, as the bars in the 
web must be made strong enough to withstand the maxi- 
mum compressive strains to which they can be exposed. 
This is just the pot we are coming to, and it is here that 
the length of the span becomes a part of the question. The 
effect of any moving load upon a bridge, supposing that 
effect to consist of two components, weight and impact, or 
in other words of a statical and dynamical component, is 
proportional to the ratio existing between the insistent 
weight of the structure itself and the moving load. It is 
the old story of the man lying down with an anvil on his 
chest, and another man strikivg it with a hammer, which 
of course bore a very small proportion in point of absolute 
weight to the anvil. By similar reasoning, when the mov- 
ing load bears a small proportion to the dead weight of the 
bridge, its impactive or dynamica! component may be very 
nearly if not quite neglected, since the moving load per 
unit of length is a constant, while the weight of the bridge 
per same unit increases rapidly with an increase in the 
size of the span; the limit is not far distant when the effect 
of the impact may be omitted in the calculation. The 
moving load may thus be considered as a simple addition 
to the statical load, and the strains calculated accordingly. 
The bars will be subjected to compressive strains by a 
— distribution of the load, but the proportions that 
have to be given to them by the exigencies of construction 
will frequently render them more than strong enough to 
support these without requiring counterbracing. So far 
as the bracing is concerned, the uniformly distributed load 
acts in direct opposite to the partially distributed moving 
load, and it is therefore readily perceived that in large 
bridges the size of the span may be reached, where the 
tensile strains due to the one completely nullify those of 
compression due to the other. While the bracing is thus 
relieved of a great portion of the strain which falls to the 
lot of its representative in the girder with parallel flanges, 
it mus§ not be supposed that it is not resisted by some por- 
tion of the structure. It really falls upon the bow or upper 
flange, but from the shape of this member it is an easy 
and economical task to stiffen it against compressive strains 
compared with a long diagonal bar. 

Returning to the suspension principle, the modifications 
of it have not been endowed with the success that has 
attended those of the other primitive type. Innumerable 
attempts have been made by engineers to construct a sus- 
pension bridge, simple or compound, which shall be avail- 
able for railway traffic, but as yet they have all been 
failures, and in our opinion, always will. We do not mean 
to assert that it is not possible to build an iron suspension 
of a very complicated character, which will allow a train 
to pass over it at the rate of fifty or sixty miles per hour. 
But we do assert that to do this would cost infinitely more 
than to erect the bridge upon another and a more secure 
as ag The difficulty of imparting to a suspension 

ridge the requisite degree of rigidity, to permit of the 
passage of heavy loads at a great velocity, appears insur- 
mountable. e have not space to mention the many 
different examples of this form, one of the most recent of 
which is the so-called cantilever bridges. These are 
nothing more than a spurious combination of a semi-sus- 
— bridge and continuous girder, and are things to 
avoided. They include all the disadvantages of both 
systems without any of their advantages. Many may be 
inclined to consider that the horizontal girder or girder 
with parallel flanges has a just claim to a title of its own 
asa primitive type of construction, as it is not derivable 
in form or theory from either of the two which has just 





been discussed. In this sense, perhaps, it might, but its 
liability to strains of a double character debar it from that 
privilege according to the rules already laid down. In 
whatever particular shape it may appear, whether as a 
tubular, box, plate, Warren, lattice, trellis, or trough 
girder, its flanges are both subjected to strains of a different 
nature, and its sides or web is placed in a similar position. 
Of these, the tubular may be regarded as obsolete. We 
shall never build, or at least we ought never to build, 
another Britannia Bridge. They are costly blunders. 
The same may be said of the box form, which is only the 
double plate upon a scale so small that it is impossible ever 
to examine the girder when it is once rivetted up. The 
“ Warren” has exploded for any but limited spans, and 
would never have enjoyed the share of favour it has, but 
for the circumstance that it admits of the web being con- 
nected to the flanges by pins instead of rivets, and thus 
offers facilities for erection in localities where skilled 
labour is scarce and expensive. Regarding the trellis in 
the light of a burlesque upon the scientifically constructed 
lattice, we find the latter form and the plate to be the sole 
representatives of the horizontal or parallel system. There 
are no varieties of the plate principle, except that the web 
may be either double or single. But there are many varieties 
of the lattice girder, in consequence of the different 


arrangements that may be made with the bracing. Some 
of these are both unscientific and uneconomical. The web 


is comparatively the important point in the lattice girder, 
although the flanges must receive their proper share of 
skilful treatment as well. 
of the different system of bracing will form a subject for 
a future article. 








NOTES FROM PARIS. 
(From our own Correspondent, by Balloon Post.) 
Paris, Oct. 1. 

My last letter to you was sent on the 25th ultimo. The chance 
of correspondence reaching you is improved; two balloons 
have crossed the enemy’s lines, and mvre than one messenger 
has done the same. The last balloon that lett here was a triple 
one, three balloons united together, and carrying z cwt. of letters, 
besides special envoys. Another mode is now in operation ; 
cards of a fair size are to be sent off in small free balloons ; these 
cards will contain a short note on one side and the address on 
the other. The maximum weight of letters is fixed at present 
at four grammes, and that of cards at three grammes (thirty 
grammes to the ounce). We are without any letters from England 
since the 18th of September, though it is said that some special 
messengers have made their way into Paris. Can neither the 
Post-oftice nor the Foreign-vffice aid us in this matter ’ 

Although cut off, as it were, from all the world, we are not at 
all cast down; in fact, the chance of the enemy entering 
Paris is now scarcely contemplated ; the forces within the for- 
tifications are larger than those of the enemy without, as 
far as we know, aud I need not say that the besiegers should 
largely outnumber the besieged. Moreover, we hear that the 
new army of the Loire will number 400,000 men, while the men 
of the west are rising en masse, and we hope that in a few days 
some of these will be on their way to Paris. Itis believed that the 
enemy is short of ammunition or provisions, or both ; at any rate, 
he seems to be drawing off from us, and for four days we have seen 
or heard little of him. Of course this may be merely the result 
of tactics, but we know that the outer forts must be reduced or 
silenced before any assault can be made ; and, at present, when- 
ever a force comes in sight, or an entrenchment is attempted, the 
gunners in the forts disperse the one or annihilate the other. 
The firing of the marine gunners is magnificent, the shots are nut 
thrown away, but aimed with astounding accuracy at distances 
of 3000 yards to 5000 yards. Besides this, we have a complete 
little army outside the walls, which keeps a very sharp look out, 
and is not likely to allow surprises. There was a bit of a fight 
yesterday before St. Denis, and some wounded men came in ; 
this morning, too, there was a slight cannonading at the fort of 
Bicétre. ; : 

The franc-tireurs—mostly oid soldiers—are doing splendid ser- 
vice, and they have just played one of the worst tricks upon the 
enemy that can well be imagined ; they have succeeded in blowing 
up the tunnel at Saverne, near Strasbourg, one of the longest 
tunnels in France, almost under the nose of the Prussians, and 
also, it is said, a bridge over the canal near the same place, thus 
cutting the communication with Germany both by rail and 
canal. Such an exploit is equal to the formation of a small 
army. While the outer forts hold out, and our Mobiles and 
National Guards, with the line, stand boldly before the enemy 
whenever he appears, we have no fear of Paris being carried by 
assault at any rate. a 

A corps of engineers has been formed under the direction of 
M. Tresca, director of the Conservatoire des Arts et Metiers, to 
form what are called casemented shields in all the sections of 
the fortifications ; a sum equal to £9000 has been granted for 
this purpose. Similar precautions have been taken in the case of 
the circular railway which runs round Paris just within the forti- 
fivations; the drivers and stokers are now protected by shields of 
iron plate about half an inch thick, which, at the distance they 
are from the fortitications, will secure them against rifle balls and 
fragments of shells. ; : 

In one of my former letters I spoke of a large piece of artillery 
which was in the hands of a founder; the patriotic individual 
in question is M. Voruz, of Nantes, and he has completed his 
monster gun at a cost of £5000 ; it has been tried at sea, and 


An investigation of the merits | 


We bad a terrible fright the other day. An immense column 
of dense black smoke rose near Montmartre, and the first idea 
was that the enemy had set fire to the great quarter of La 
Villette, which contains the cattle market. It proved to be an 
immense mass of petroleum, which the Government had stored 
in the lake of the park of the Buttes Chaumont— 8006 barrels, 
half covered with water, and no other protection! The fire was 
terrific, and half the petroleum was consumed. All the keepers 
of the garden were arrested; a suspicious horseman—a Uhlan, of 
course—had been seen taiking to the portress in the morning, 
and his head was worth any money. At two o'clock some work- 
men were suspected and questioned, and the next day it turned 
out that a labouring man had caused the conflagration while 
lighting his pipe, and was found at home in bed terribly burnt. 
Such was the effect of the precautions taken by the authorities 
against accidents with petroleum ! 

One of the things we already run short of is charcoal; its pro- 
vision seems to have been furgotten. An experienced charcoal 
burner has been engaged by the Government to burn all the trees 
cut down in the neighbourhood of Paris. 

We have just got the accounts of a series of little engagements 
which have taken place in order to take Choisy, which would give 
us the command of the rvads to Versailles and Fontainebleau, as 
well as of the Seine and the Lyons and Orleans railways. 

The engagements were many, several small places were taken 
from the enemy and burnt, Hay and Chevilly for instance; but 
at Thiais and Choisy the latter were in too great force, and it 
was found necessary to retire. The artillery and Mobiles are 
highly lauded. The French General Guilhem was killed. The 

| Prussians are again accused of having used explosive bullets in 
contraventiun of the agreement. On the whole, these recon- 
naisances in force have improved the position of the army. 
Whenever the forts had a chance of playing upon the enemy he 
was compelled to decamp, and his work knocked to pieces. 
Another force of 25,000 men went out in another direction to 
try and entrap 10,000 Prussians at Malmaison, but the attempt 
failed. A sad train of wounded was the result of these engage- 
ments, and the ambulance parties had plenty to do un- 
fortunately. 

The Prussians are always exhibiting some new dodge or 
another ; the last discovered is the lantern trick. The sharp- 
shooters come vut with a lantern, and either set it down on the 
ground or hang it on a tree; the French scout catches sight of 
the lantern, takes careful aim, perhaps hits the lantern, and is 
shot himself, by the light of his own piece, by the Prussian, 
who was a dozen feet or more from the lantern. The trick is 
known now, but it has been bought dearly. 

We have terrible accounts of the siege artillery, which is on 
its way from Germany, and I cannot say that any one here 
wishes it God speed. 


MARINE ENGINE ECONOMY. 


WE are all familiar with the notices that appear in the 
public prints from time to time of very semashehie results 
im the way of low consumption of coal as given out at 
trial trips. But few, except perhaps engineers engaged in 
the construction of steam machinery, are aware how unreliable 
these reports generally are; how haphazard the estimates of con- 
sumption ; how meagre or imperfect the data on which the calcu- 
lationsare based ; or how much actual ** jockeying” is practised in 
the management of the engines during a run of a measured mile or 
two. The steamer is usually brought up to the course at an easy 
pace, in excellent trim, with steam roaring off, and furnaces glow- 
ing ; the action of the feed pumps is suspended, lubricants of the 
best quality are liberally poured on at all points, a careful selec- 
tion is made of the indicator diagrams, and, in short, everything is 
done that can tend to bring out a remarkable performance. Surely, 
if at any time a good result can be shown, it is when under such 
favourable conditions. But it is quite a different thing to run the 
vessel out to sea for several hours, to weigh the coals accurately 
as they are required for consumption, and to deduce the result 
from such a trial during which all the offices and requirements of 
the engines and boilers must be brought into play, and all the 
ordinary working conditions established. 

We are glad we are able to give the following particulars of a 
recent trial, as we doubt not that they will be of interest to all 
who are concerned in steam vessels and marine engine economy. 

The Pollux is a spar-decked cargo steamer, of 1485 tons gross 





register. The principal dimensions of ship and machinery are as 
follows :— 
Length, keel and forerake 253ft. 
Breadth, moulded .. .. S3ft. 2in. 
Depth, moulded - - se ne 26ft. 6in. 
Nominal horse-power of engines (compound). . lsu 
Diameter of high-pressure cylinder . © es 3Tin. 
Diameter of low-pressure cylinder é4in. 
Stroke . oe ee “+ +e 8 stt 
Grate surface 35 sq. ft. 
Heating co 08 20 os ce ee oe 2627 sq. ft. 
Diameter of screw propeller (four blades)... 15ft. 
Pitch ° ° es 20ft. 


The principal conditions of the contract under which this vessel 
was built were:—(1) That the vessel should be stable when empty, 
and perfectly safe without ballast or weight of any kind in the 
holds or bunkers, (2) That she should carry a total dead weight 
of 1500 tons on a mean draught of 18ft. (3) That when loaded 
to that draught she should be capable of maintaining a speed of 
ten knots per hour; and (4) that loaded as above, she should steam 
at the rate of nine knots per hour for eight consecutive hours, on 
an average consumption of 144 cwt. of coal per hour, 

We now give particulars, the correctness of which we can vouch 
for, and leave the figures to speak for themselves:— 





found to carry a round shot weighing 3 cwt. nine kilometres 
(5§ miles). The army of the Loire will probably bring this gun | 
to Paris. 


The army of Paris, or rather the National Guard alone, | 
number now about 400,000; there ave 281 battaliuns formed, 
and the number will soon reach 300 ; the drilling and practising 
is incessant and ubiquitous; every open place and broad boule- 
vard is filled with men, from drilled troops to the awkward 
squad, from daylight to dusk. When the drum and trumpet 
cease to speak I am disturbed, and look out of the window to see 
what is the matter. General Todleben, when he visited Paris, 
made a report to the Czar, in which he said that the city could 
hold out for a year; this is a charming prospect, with three 
months’ provisions in store! Still I believe that the latter 
period will prove quite enough for our dear friends the Prussians 
outside. I do not envy them their Christmas dinner if they 
propose to eat it in the desert around. : 

The Champs Elysées, the gardens of the Tuileries, the open 
space behind Notre Dame, and the Champs de Mars are all now 
great artillery parks, and the horses stand all day harnessed to 


Draught, with 1530 tons dead weight .. .. 18ft. Ofin. 
Displacement .. .- «+ «ws «+ of cf ec eso 2675 tons. 
Area of midship section .. .. .. «os o« ee 521 sq. ft. 

peed se ce +s 08 of oc ce co ce ce oe 106 knots, 
Revolutions.. .2 «2 «2 of «8 es - 59 per min. 
Pressure of steam .. o oe s ow CO 
Vacuum ee ce 08 es cf c6 ef 26in. 
Indicated borse-power .. .. os «os «+ «8 890 
Mid. section x speed ye 697 

bi ba oo +e ce oe *e 

| Er 
Ind. h.p. 


On the second day’s trial the run was made from the Cloch 
Lighthouse round Ailsa Craig, and back to Cumbrae, a distance 
of 72°31 knots. The time occupied was 7 hours 48 minutes 36 
seconds. Before commencing this trial the bunker doors were 
shut and sealed, and during its continuance the coal consumed 
was weighed on deck by the officers of the company, and lowered 
into the stokehole. The results were as under:— 


Gpeed 1s «2 cc of «© . - 9°26 knots 
Revolutions... .. .. «. «2 «2 «+ 00 «© o« 406 
Steam .c cc co se 08 oe = ee «+ 58lb, 
Vacuum i om. 06h. oe 8s et ek yee 
ladicated horse-power .. . . co ce ce OO 
Consumption of coal perhour .. .. -- 1007 Ib, 
Ditto, per indicated horse-power, equal .. 1°86 Ib. 
Mid. section x 8* Ports Ware 766 
ind. b.p. 
mx © é Sen as 


mie oe 
The Pollux is the property of the Royal Netherlands Steam- 





the fourgons, ready to start for any point in the circle 
Paris; and at night many of them go very quietly outside the 
walls, and remain there on the look-out till daybreak. 


Company, and the trials were superintended thro: ut by 


ship 
Mr. Croll, the com; s engineer, She is the second of two 
Sarai itl aad cael ty Ue tant Eine, 
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BOARD OF TRADE.—NOTICE OF EXAMINA- 
TIONS. 


Compass DEVIATION. 

In December, 1869, the attention of the Board of Trade was 
called by Mr. Laurie, a shipbuilder, of Glasgow, to a course of 
lectures, originated by himself, which was then about to be given 
at the University of Glasgow on the “Theory and Practice of Com- 
pass Deviation,” and Mr. Laurie at the same time pointed out the 
advantage which would result to the seafaring community if ship 
masters were encovraged to attend the course in question, and ob- 
tain the college certificate that they possessed a competent know- 
ledge of the subject. The Board of Trade, always desirous that 


- knowledge on the subject of compass deviation should be 8 


by masters of iron ships, at once approved of Mr. Laurie's sugges- 
tion, and expressed their willingness to make a suitable endorse- 
ment on the certificate of competency of any master or mate who 
may hereafter pass the examination at the Glasgow University to 
which Mr. Laurie had called attention. 

The Board of Trade also propose to extend examinations in 
compass deviation, as occasion may offer, to the various ports at 
which examinations of masters and mates are held. 

The scientific reputation and special qualifications of Mr. J. T. 
Towson, examiner in navigation at Liverpool, seemed to point to 
that place as the most suitable for the first essays ; and after com- 
munication with the Liverpool Local Marine Board, who fully 
concurred in the importance of the proposed step, Mr. Towson 
was specially appointed at Liverpool as examiner in compass 
deviation. 

By this board's desire Mr. Towson has drawn up the following 
syllabus of examination for use at that port. 

In this labour he has had the advantage of the suggestions of the 
Astronomer Royal, and of Captain Frederick J. Evans, R.N., 
Superintendent of the Magnetic Department of the Admiralty. 
This syllabus will be altered from time to time as the necessity for 
alteration becomes apparent. 

The fee for examination will be two pounds, which should be 
paid to the superintendent of the Mercantile Marine Office in the 
usual manner, and will be brought to account by him as a separate 
item in his account current. if the candidate passes the examina- 
tion successfully an endorsement to that effect will be duly made 
in the office of the Board of Trade upon the master’s or mate’s 
certificate held by him. If he fails to pass successfully the fee 
will not be returned. 

The Board of Trade lay stress upon the fact that this examination 
is purely voluntary and honorary. They trust, however, that in 
the present days of iron shipbuilding the importance of a special 
knowledge of compass deviation and correction will be fully re- 
cognised by masters and mates, as well as by owners and under- 
writers. They also trust that holders of certificates of competency 
will gladly take all —_ in their power to earn the special dis- 
tinction conferred by the certificate of examination. 

THOMAS GRAY. 
Syllabus of Examination of Masters in the Laws of the Deviation of 
the Compasses of an Iron Ship, and in the Means of compensating 
or correcting it. 

1. Describe an artificial magnet, and how a steel bar or needle 
is usually magnetised. 

2. [For the sake of simplicity it is desirable to adopt the nomen- 
clature of the Astronomer Royal, and call that pole of the com- 
pass needle that points to the magnetic north the red, and the 
other the blue pole.] What effect has the pole of one magnet of 
either name on the pole of the same name of another magnet, and 
what would be the consequence of the pole of one magnet of either 
name being brought near enough to affect the pole of contrary 
name, if in these cases both magnets were freely suspended ? 

3. By applying this law to all magnets, natural as well as arti- 
ficial, show what would be the result on a magnetic bar or needle, 
freely suspended, but by weight or by the nature of its mounting 
constrained to preserve a horizontal position ; and what result, if 
so mountéd, but free to move in every direction, the earth being 
regarded as a natural magnet ? 

‘ 4. Which is the red magnetic pole of the earth, and which the 
lue ? 

5, What is the cause of the variation of the compass? 

6, What is meant by the deviation of the compass ? 

7. Describe the sub-permanent magnetism of an iron ship, and 
state when and how it is acquired, and which is the sub-permanent 
red and which is the blue pole, and why it is called sub-permanent 
magnetism. 

8. What is meant by ‘‘the composition of forces” and “‘ the 
parallelogram of forces,” and show how the knowledge of these is 
valuable in ascertaining and compensating the sub-permanent mag- 
netism of an iron ship? 

9. Describe the coefficients B and C, plus (+), and minus (—), 
and why they are said to produce semicircular deviations. 

10. On what points, by compass bearing of the ship’s head, does 
+ B give westerly deviation, and on what does it give easterly ; 
also on what point does — B give westerly, and on what points 
easterly? 

11. On what points does + C give westerly, and on what points 
easterly ; also on what points does — C give westerly, and on what 
points easterly deviation ? 

12. How would you compensate the coefficient C? 

13, How would you compensate the coefficient B? 

14. If the value either of coefficient B or C be given, also the 
magnetic direction of the ship’s head while she was being built, 
how by the traverse tables would you determine the approximate 
value of the other coefficient C or B; and if the value of both 
these coefficients be given, how would you determine approxi- 
a the direction, by compass, of the ship’s head whilst being 

ult ? 

15. What is meant by transient induced magnetism ? 


4: 


compass is required. How would you for this purpose empl 
*Napier’s patie method ? ’ site 

28, State your rule for determining whether deviation is easterly 
or westerly. 

29. Describe the use of the “‘dumb-card,” an azimuth card with- 
out a needle or ‘‘ Friend’s Pelorus,” in compensating a compass. 

30. If you determine the deviation by an azimuth or anamplitude 
of a heavenly body, it is then combined with variation,+ which 
together i i called the correction for the compass. 
State when the deviation is the difference between the variation 
and the correction, and when the sum ; and when it is of the same 
name as that of the correction, and when of the contrary name. 

31. In observing azimuths of heavenly bodies, the best method 
is by “ time azimuths,” since these can be observed without an al- 
titude when the ship is in port, or the horizon cannot be defined 
from any cause. Given the sun’s declination, the hour of the day, 
and the latitude to find the true bearing of the sun.t 

32. By night, if it be desirable to observe the correction of the 
compass. Given the day of the year, and time at ship, also the 
latitude of the place to determine what } star will be in good posi- 
tion for this purpose. 

33. If your correcting magnets are so mounted (as in Gray’s ad- 
justable binnacle, or in any other equivalent manner) that their 
positions can be altered, describe the process by which on open sea 
you can place the ship’s head correct magnetic N. (or 8.), and 
correct magnetic E. (or W.), and can make the correction perfect. 

34, Given the name of a star, the time, the place of ship, the 
variation of the compass, and the bearing of the star by compass. 
{Determine the deviation, and name it east or west. 

35. If an ordinary standard compass placed higher than the iron 
top sides be compensated whilst the ship is upright, what coeffi- 
cient will be affected by heeling? 

36. When generally will this coefficient be plus, and when 
minus ? 

37. State the exceptions to this general rule. 

38. Does the heeling error arise from the altered position of the 
sub-permanent poles of the ship, or frem a change in the induced 
magnetism ? 

39. To what extent is the heeling error altered by a change in 
the magnetic latitude of the ship? 

40. If a ship is beating to windward; when she tacks, under 
what circumstances will the heeling error retain the same name 
and under what circumstances will it take the contrary name ? 

41. If a ship is placed on the opposite tack by the change of 
wind, the ship's course being the same by compass, will the heeling 
error change its name ? 

42. Under what circumstances will the heeling error, if dis- 
regarded, take the ship to windward, or when to leeward ? 

43. Can the heeling error be compensated? If so, state the 
means to be employed. 

44, Can the compensation of the heeling error be depended upon 
in every latitude? If not, state the reason. 

45. Given the heel, the direction of the ship’s head by compass, 
and the heeling error observed, to find the approximate heeling 
error, with a greater or less given heel, and with the ship’s head 
on some other named point of the compass, the ship’s magnetic 
latitude being in both cases the same. 

46. Describe any instrument to show the ship’s heel (generally 
called a clinometer), and state how and where it should be fixed. 

47. Should the clinometer be observed when the ship is swung to 
determine the deviation when the ship is upright? if so, state the 
reason why. 











ON A NEW ELECTRO-MAGNETIC ANEMOMETER, 
AND THE MODE OF USING IT IN REGISTER- 
ING THE VELOCITY AND PRESSURE OF THE 


WIND.S$ 
By Joun J. Hatt. 


AFTER describing at some length the difficulties attending the 
use of the present forms of anemometrical apparatus, arising from 
the fact that few houses are built with any means of access to the 
roof, also from the interference of trees and undulatory surfaces 
of land, &c., and having shown the practical results that would 
be derived from the use of electricity, Mr. Hall proceeded to 
describe the apparatus devised and exhibited by him, one of the 
chief objects of which is the determination of interval or horary 
velocities. The following isa brief résume of its principles and 
construction :—The ti ists of two parts, viz., velo- 
city apparatus and registering apparatus. The first consists of a 
set of Robinson's hemispherical cups, which communicate their 
motion downwards into a brass box, where it is reduced in 
angular velocity, and causes a contact disc or commutator, in 
which two platinum contact pins are fixed equidistant from one 
another, to revolve in one-tenth mile. An insulated metallic 
lever, having a platinum working face, stands on either side of the 
disc, so that upon the completion of every 1-500th mile one or 
other of the contact pins comes in contact with the two levers, 
thus uniting them and completing the circuit. The levers are 
raised afew degrees of circles whose radii they represent, and then 
fall back to their normal position, ready to be taken up by the 
next pin, and soon. The recording apparatus consists of a train 
of wheels and pinions working in a frame or between two brass 
plates, the arbours of which project through a dial plate, whereon 
the circles and figures are engraved, and carry the hands. These 
wheels are driven by a weight attached to a link wound round a 
barrel, and a locking pin disc, the pinion of which works in the 
first or one-mile wheel, is released at every contact of the cu 
apparatus by an electro-magnet, which unlocks the pin disc an 
allows the first hand to advance ‘05 mile on the graduated dial by 
a jump similar to the minute hand in remontoire clocks. By 
turning ‘‘on” a “‘strike-silent” stop a hammer lever is brought 
into connection with the escapement, and strikes a bell at every 
contact; therefore the observer, in noting interval velocities, may 








16. Under what circumstances does induced mag give 
semicircular deviation ? 

17. How would you compensate — B resulting from induced 
er and why for this purpose would you ~ Be a different 
mode of compensation tothat employed in correcting — B produced 
by sub-permanent magnetism ? 

18. Describe quadrantal deviation, and state what coefficients 
represent it ; also on what points of the ship’s head, by compass, 
each of these coefficients gives the greatest amount of de- 
viation ? 

19. On what points of the ye will each of these coefficients, 
Dand E + and -, give easterly, and on what points westerly 
deviation ? 

20. Generally + D o the greatest amount of quadrantal 
deviation ; how should it be compensated ? 

21. If D be compensated in the manner you have described, will 
it remain so in every latitude? If so state the reason why. 

=. hey conditions of the iron of a ship will produce + D and 
what — 

23. Describe the nature of the deviation resulting from + A and 
~ A, and describe the error in the construction of the compass 
that frequently produces them. 

24. Under what circumstances does the character of A and E so 
change as to render it desirable that these coefficients should be 
disregarded or modified ? 

25. The value of A, B, C, D, and E being given, or B, C, and D 
only, find the deviation on any required pol of the compass, or 
construct a table of deviation, if required. 

26. Describe how you would determine the deviation by means 
of a distant object, by reciprocal bearings, or by the figures on the 
dock walls, Z 

27. If it be required to determine the deviation of two or more 
compasses, it is most convenient to bring the ship’s head, correct 
magnetic, on as many points as may be n . To determine 
the coefficients B, C, and D, the bearing of the ship's head by each 





fine his visual attention to the seconds hand of his watch or 
chronometer—a centre-seconds or chronograph would be preferred 
—while he counts the number of times that the bell is struck, 
each of which corresponds to the 1-500th mile; and by formule 
arranged and exhibited by Mr. Hall—who has also arranged a 
comprehensive series of tables for use with this instrument—the 
hourly velocity may be readily deduced. 

The following formula will serve to deduce the hourly velocity 
from observations during intervals of minutes and seconds. Let 
T be the interval of observation in minutes and seconds shown by 
the watch or chronometer, expressed decimally, 60 constant 
(min. = 1 hour) and x the number of times T is contained in one 
hour, ‘05 unit of distance measured, b number of beats on bell, 
and V velocity required, then— 

woth 
. 05x bx a=V. 
Therefore, supposing the bell is struck fifteen times in 1 min. 30 sec., 


* “A Graphic Method of correcting the Deviations of a oy Com; “yd 
by ler of 





from observations made on four or more points. Publish: 
the Lords Commissioners of the Admiralty. 

The magnetic variation is best determined by a chart designed by 
Staff Commander Frederick J. Evans, F.R.8., and published by the 
"I yon of finding time azimuths by the ordinary formulm of 

ni C) 1 ordinary formul o! 

erical trigonometry is tedious, and since on board an iron ship these 

ol ions should be often the candidate will be allowed to 

use the table in ‘‘ Practical Information on the Deviation of the Compass,” 

from 58 to 105, or the ‘‘ Tables to facilitate the Practice of Great 

le er 3 and the Determination of Azimuths,” John Thomas 

Gun, he may Gotumnates is by, the teapestion tablen, lao pustiched, hy’ the 
sun, y es, 

poven mt me under the title of “Sun’s True , or Quimuth mbiee® 

com ee res Ser by Staff er John Burd- 

wood, 4 

§ British Association. 





expressed decimally, 1°50 min., the hourly velocity will be— 
s= 60 = 40 
1°50 


.*. 05 x 15 x 40=30°00 miles, 

By noticing the exact seconds upon which the first and last beat 
is struck the results will be as accurate as if the instrument were 
capable of recording the one-thousandth part of a mile, while the 
battery power is less called into action. In noting velocities ex- 
tending over long periods of time the instrument is read in the 
same manner as the 7 cup and dial anemometer or as a gas 
meter. This paper, which was of considerable length, was 
illustrated by the electrical anemometer, by Messrs. Negretti and 
Zambra, under Mr. Hall’s directions, and by mechanical diagrams, 





TRUCK IN SOUTH WALES. 


WE are old enough to remember truck in its worst aspect ; the 
time when Mr. Bruce, now Secretary of State, was stipendiary 
magistrate for Merthyr, and one of the most unrelenting opponents 
to the custom. He was specially noted for his objection to truck 
and Jew pawnbrokers—the one as carried out by certain iron and 
coal masters, the other as effecting the poorer members of the 
working classes, who in pledge for a coat, or household furniture, 
were invariably comuiiel' to take a portion in tea at most exorbi- 
tant rates. But truck then and now are two different things. 
The monopoly flourished untouched by law, and company shops 
abounded throughout the principality. One of the first to begin 
truck shops was Sir John Guest at Dowlais, but this was carried 
out so fairly that when a cry arose against such shops in other 
districts, and Sir John put it to the vote whether his shop should 
be given up or not, the unanimous wish of the workmen was for 
its continuance. Still it was discontinued in time, and the bene- 
fits arising from such a step were soon seen. In other districts 
the truck shop was a veritable injustice. The observant traveller 
knew when he was entering a colliery neighbourhood whether 
truck existed or not, for the company’s shop frowned away every- 
thing else, and instead of streets devoted to the various trades, 
there was one large barrack-like building, a score of public-houses, 
and a mass of squalid dwellings. No other shop—or at least but 
one, and that feebly—could flourish in the shadow of truck. In 
the ary, a | shup the bridegroom could get the wedding ring, the 
mother her baby’s cradle, and the mourner a coffin. All wants 
were to be a articles of domestic use, drapery, furniture, 
vegetables, and meat ; and one characteristic feature of the goods 
was that they were good, though invariably dearer than might 
have been bought elsewhere. Company shop goods at that time 
were the currency, the cowries of the hard-working and ignorant 
labourers. The innkeeper rarely saw any money, and never had 
occasion to go to shop himself. His wife was in constant receipt 
of yards of flannel and calico, ribbons, and the like, and in return 
workmen’s wives had periodic imbibings of small creature com- 
forts in the form of noggins of gin. It was a dear transaction for 
the workmen and his wife, and the tendency was—and we need 
not be surprised—to lessen the drinking habits; for the landlord 
was choice in giving credit, and the workmen could not afford to 
indulge too frequently. There was another defect about the com- 
pany shops. Ifa workman had any wages due to him his “‘ card” 
would suffice to get goods to the amount if such goods were in 
hand, but if not he was obliged to take the nearest in stock. As 
a chemist observes to us in making up a stranger’s prescription, 
** As near as I can, but if I have not the article then something as 
much like it as ‘possible !” So with the puddler’s wife ; failing to get 
beef she was obliged to take bacon, and so with other articles. 

Nor was this the only defect ; the time of the wife was wasted 
in the shop. We have known in one of the Monmouthshire shops 
a woman wait from morning until late in the afternoon ere she 
could get her turn served. is was an encouragement to gossip- 
ping, idle habits, and promoted a love of scandal, led to domestic dis- 
comforts, to the destruction of the home bappiness of the man, 
and his contracting also idle and drunken habits. 

When the law stepped in benefits followed, and from that time 
we date the existence of those partial company shops which have 
supplied the wants of the working classes without being so harshly 
unjust, 

The late commission which has just closed at Cardiff brought to 
light many of these institutions, places where shop goods could be 
had in connection with iron or coal works, or money if so required. 

Still it was evident that at most of even theseshops an influence 
was exercised on the working men, compelling them to purchase 
all their goods there. If aman objected todo so nothing was 
said, indeed he was told that he could do as he liked; but the 
chances were that after a little while fault would be found with 
his work, or an excuse given to get rid of him. 

At other shops it was shown that notes given out, representing 
the value of 5s., were deposited with other tradespeople, publicans 
and so, for 4s., and even 3s. ; that candles were taken out to buy 
barm ; tobacco, of the value of 8d., given in exchange for a quart 
of beer, value 6d. ; sugar charged at 54d., which outside could be 
had for 4d. ; soap 5d., sold by others at 4d. In some cases it was 
shown that tobacco acted asthe circulating medium, but the 
effort to prove that it was taken back into the shop for other 
goods failed. 

One of the old defects of truck, that of detaining women from 
their homes, was proved to exist. One witness deposed to seeing 
people wait in the snow for nearly a day, and others kept for half 
a day, and obliged to pay neighbours to “‘ mind the children.” 

The evidence, as might have been expected, was conflicting ; and 
as a set off against the defects of the system many witnesses 
came forward in partial or thorough defence of truck. 

In places such as Cromtillery, where no shop was to be found 
nearer than half a mile, the company’s shop was a benefit. We 
might also instance Ferndale, where the Messrs. Davies have esta- 
blished a shop solely for the convenience of their men. Fern- 
dale is a wild, weird valley, out of the world, and as far from the 
whirl of civilisation as a Scottish dingle. There the shop is a 
boon. Evidently such shops were suggested by the necessities of 
the people, and just as the railway navvy had his Tommy shop, 
which followed the wake of the railway cutting, so the collier, in 
sinking a new pit amongst the Welsh hills, fell back onthe ‘‘ shop 
—e. ; : 

Lionel Brough, one of the ablest witnesses examined, compared 
the existing trade customs amongst the Welsh hills to the condi- 
tion of things in Spain, Belgium, and other countries, where 
nothing like truck existed. He admitted that the ideal company 
shop would be a benefit ; that, carried out impartially, such a 
place would a advantages to the working classes ; but 
there was this difficulty, the security that such high principles 
would actuate proprietors as to see the good of the man in the 
perspective, rather than heavy percentages to themselves. Dowlais 
and Oyfarthfa he thought pattern institutions, and there no truck 


existed. 

The leading idea gained from the results of the commission is 
that the evilsof truck outweigh the good. If truck shop districts 
show less drinking habits—and we doubt it—it is not because truck 
fosters schools, and moral training, and developes lofty resolves, 
but that it makes intoxicating liquors more difficult to get for the 
time. When from such a district men visit adjoining towns at 
“pays” and “ big draws,” they abandon themselves to the 

ies. If truck shops supply better and this is 
now very doubtful—they are higher priced. If they provide shops 
where there are none, they serve to tradesmen from coming 
after they are established, and prevent formation of that ne- 
cessity of a civilised age. “Pe middle-class. Ina degree, too, 
truck makes a man less self-reliant than he would otherwise be, 
and prolongs the existence of the simple instead of aiding 
in the development of the thoughtful and in + artisan. 

It has been alleged that in some districts coal masters have 
only been enabled to on their colliery by the profits of the 
shop. This, however, is but a most exceptional case. 
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ON THE MODE OF ACTION OF LIGHTNING ON 
TELEGRAPH CIRCUITS, AND ON A NEW 
METHOD OF CONSTRUCTING TELEGRAPH 


, COILS.* 
By S. ALFRED VARLEY, Assoc. Inst. C.E. 

In the early days of practical electric telegraphy, which may be 
said to date from the incorporation of the Electric Telegraph Com- 
pany in 1846, lightning tectors protect the instruments 
were adopted in telegraph offices. The general t, of the 
protectors employed may be described as consisting of insulated 
metallic conductors terminating in points in close proximity to a 
conductor in metallic connection with the earth. Ata subsequent 
date the use oflightning protectors was almost entirely abandoned. 
Among the causes which may be mentioned as contributing to 
their eal were : (1) from their construction they involved a 
greater complication in the connections; (2) they occasionally 
caused interruptions to the telegraph circuits in consequence of 
the insulated pointed conductors coming in contact with the earth 
conductor ; (3) in practice they were found not to prevent the 
fusion of the coils or only exceptionally ; for although, in the event 
of the wires being struck by lightning, the chief portion of the 
charge leapt across the space of air intervening between the 
pointed conductors and the earth conductor, still a portion of the 
charge would frequently pass a the coils, and in sufficient 
quantity to fuse them. In 1848, Mr. F. Varley, taking advan- 
tage of the better resistance which a partial vacuum opposes to 
the passage of electricity, constructed lightning protectors in which 
the insulated conductors and the earth conductor were enclosed in 
an exhausted chamber. In the first construction of these vacuum 
protectors the exhausted chamber was hermetically sealed by 
means of a resinous cement; in practice, however, it was found 
very difficult to maintain the partial vacuum in a chamber sealed 
in this way ; and in 1861 Mr. C. F. Varley abandoned this form of 
construction and adopted lightning protectors in which platina 
wires fused into a partially exhausted glass bulb were placed upon 
a lightning protector of the original type, consisting of insulated 
pointed conductors in close proximity to an earth conductor. The 
roan use of these vacuum protectors has been almost entirely 

imited to the protection of the shore ends of submarine cables ; 

the chief objection to them is that the platina wires are frequently 
fused, and the efficiency of the protector destroyed by the first 
flash of lightning striking the wires. When lightning storms 
occur in the neighbourhood of telegraph wires, although the wires 
may not be actually struck, powerful currents are induced in the 
wires ; these currents may be sufficiently strong in some cases to 
fuse the coils, but they more frequently simply demagnetise and 
as often reverse the magnetism of the magnetic needles which are 
situated in the coils of needle telegraph instruments ; and in a 
telegraph office during a thunderstorm, which may be a long way 
from the office, it not unfrequently happens that the magnetic 
needles of all the needle telegraphs passing through the district of 
the storm are again and again demagnetised and communication 
on these circuits interrupted for a time. The annual amount of 
damage caused by lightning to telegraph instruments is consider- 
able, and varies in different years ; but the interruption which 
lightning causes to needle telegraph circuits (more especially) is 
much more serious than the damage to the apparatus itself; and 
as nearly all the railways in this country adopt needle telegraphs 
on account of their simplicity, their telegraphic communication 
is very liable to serious interruption whenever storms occur. 
Needle telegraphs are now also very ely employed for train 
signalling, and the demagnetisation or the reversal of the mag- 
netism in instruments employed for this purpose is really much 
more serious than in the case of instruments used for speaking ; 
for when the traffic of a railway is controlled by the telegraph the 
safety of the train depends in a great degree upon the correct 
working of the apparatus. The increasing application of needle 
telegraphs on mers led the writer of this paper some few 
years since to direct his attention to the subject, with a view to 
producing a more reliable and more durable instrument. 

The conditions which it is desirable needle instruments, and 
more particularly train signalling instruments, should possess, are 
almost self-evident to any one giving attention to the matter: 
(1) The instrument should be of a simple, strong, mechanical con- 
struction, so as not to be liable to derangements by the rough 
usage they are ti bjected to in signal boxes; (2) the 
magnetic needles should be incapable of demagnetisation ; (3) the 
coils should be efficiently protected from being damaged by 
lightning. In January, 1866, the author designed and constructed 
instruments which he believes to fulfil. in a great degree, the con- 
ditions to be desired in needle telegraphs: (1) In respect to the 
mechanical parts of the instrument, instead of attaching the metal 
bearings by means of screws or bolts to a wooden case, and 
making the commutator barrel part metal and oe wood, 
substances which can never be permanently united, the inventor 
constructs the instrument case, the bearings and the blocks or 
anvils which limit the motion of the handle, and which have to 
bear the strain and concussion of cast iron, in one solid piece ; so 
there are no parts to be shaken loose. The commutator barrel is 
also a solid piece of metal, and the contact springs are so 
arranged, that however roughly the instrument may be handled 
they cannot be subjected to more than a definite limited amount 
of strain. (2) The magnetic needles inside the coils are made of 
soft iron instead of magnetised tempered steel, and these are 
rendered magnetic by induction from permanent magnets in the 
neighbourhood of the coils. As the soft iron needles are magnetic 
only by virtue of the permanent magnets in their proximity, the 
influence of powerful currents induced by lightning can only be 
momentary. (3) The coils are protected from fusion by means of a 
novel protector, which the inventor terms a lightning bridge, as it 
forms a bridge for the high tension electricity to over. It is 
this —— which the author more oe esires to bring 
before the notice of the section. It is a me, Tsim fact that 
when a discharge of high tension electricity, such as that developed 
4 a frictional machine or by lightning, is passed through a loop 
of wire, the extremities of which nearly approach one ther, 
although the wire loop may oppose but little actual resistance to 
the quantity of electricity developed, the discharge will leap across 
the space of air — the extremities, in preference to 
passing throughout the length of the loop. This arises from the 

tary resist which the wire opposes to polarisation or 
magnetisation, a resistance a aoe g to infinite resist- 
ance during an infinitely small inte of time; and the result is 
that even in a vacuum protector, where the earth conductor and 
insulated points are enclosed in a partially exhausted chamber, 
the main body of the discharge will leap across of air 
es the insulated conductors and the earth ptt mor te out- 
le the exhausted ball, and in every case coming under the 
writer’s notice, where lightning has struck wires protected by 
vacuum protectors the insulated conductor and the earth con- 
ductor outside the exhausted chamber have been more or less 
burnt, indicating the passage of lightning. The author, when 
experimenting with electric currents of varying degrees of tension, 
had observed the very great resistance which a loose mass of dust, 
composed even of ee Se will oppose to electric 
currents of moderate tension. With a tension of. say, fifty Daniell 
cells, no appreciable quantity will pass across the dust of black 

















ead or fine charcoal powder, even when the battery poles are 
approached very near to one another. If the tension be increased 
to, say, 200 or cells, the particles arrange themselves by elec- 
trical attraction close to one another, making good electrical 

contact and forming a channel or bridge, through which the | 
electric current freely When the tension was still further 
increased to 600 or 700 cells the author found the electricity 
would from one pole to the other through a considerable 
interval of the ordinary dust which we get in our rooms, and | 
which is composed chiefly of minute particles of silica and alumina, | 


* Read before British Association, Section A. 





mixed with more or less carbonaceous and yng bee ar Incan- 
descent matter offers a very passage to electrical discharge, 
as is indicated by the following experiments. The author placed 
masses of powdered blacklead and powdered wood char into 
two small crucibles ; no current would pass through these masses 
of powder whilst they were cold, however close the poles were 
approached without actually touching. The batte: employed in 
this experiment was only twelve cells. The crucibles were then 
heated to a red heat and electricity freely passed through the 
heated powder, and on testing the resistance opposed by the 
heated particles, placing the poles lin. apart, and employing only 
six cells, the average resistance opposed by the blacklead was only 
four British Association units, and that epee | the wood char- 
coal five units. The average resistance of a needle telegraph coil 
may be taken at 300 units. These observations go to show that 
an interval of dust separating two metallic conductors opposes 
practically a decreasing resistance to an increasing electrical ten- 
sion, and that incandescent particles of carbon oppose about one- 
sixtieth part the resistance opposed by a needle telegraph coil. 
Reasoning upon these data, the author was led to construct what 
he terms a lightning bridge, which he constructs in the following 
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way :—Two thick metal conductors, terminating in points, are 
inserted usually in a piece of wood; these points approach one 
another within about one-eighteenth of an inch in a chamber cut 
in the middle of the wood. This bridge is placed in the electric 
circuit, in the most direct course which the lightning can take, as 
shown in the diagram, Fig. 1, and the space separating the two 
points is filled loosely with powder, which is placed in the chamber 
and surrounds and covers the extremities of the pointed con- 
ductors. The powder employed consists of carbon (a conductor) 
and a non-conducting substance in a minute state of division. 
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If we for a t what must follow when lightnin 
strikes the wires (keeping in view well established laws) we shal 
find that the electric discharge passing through the telegraph coils 
is not momentary, but occupies time. When the insulated tele- 
graph wire is struck the effect of the electric discharge is to 
polarise and to magnetise the wire throughout ; after the digcharge 
the wire returns to its normal unpolarised condition; but, as is well 
known, the cessation of the magnetisation, although very rapid, 
is not instantaneous, and as is also well unders' the effect of 
the wire assuming its normal unmagnetic condition will be to 
develope an electric current flowingin the same direction as 
the electric discharge which magnetised the wire. The tension of 
the current developed by the demagnetisation will be very great 
at its first development, and will rapidly afterwards fall to zero. 
We, therefore, have first, the main discharge of electricity of very 
high tension, which passes by the shortest route, and which does 
not wait to polarise the coil wires, but leaps across a space of air to 
the earth conductor, as the easier course, followed by a secondary 
current flowing in the same direction, but occupying time. The 
tension of this oon pnge | current, although at first very high, is 
not nearly so t as the lightning discharge, and the greater 
portion, if not the whole of it, will pass through the coils which 
oppose, when time is given, a much lesser resistance than the 
smallest possible space of air. It would, therefore, seem, when 
telegraph ciscuits protected by ordinary protectors are struck 
by lightning, it is to this secondary current, and not to the 
main discharge, the fusion must be attributed. The fusion of the 
platina wires in the vacuum protectors must also be attributed 
to this wes age | current and not to the main discharge. The 
coils of needle telegraphs are more frequently fused than those of 
other telegraphic apparatus in which electro-magnets are “y ~> 
and this is, in the author’s opinion, a strong confirmation that the 
fusion of the coils is due to the secondary current developed by the 
demagnetisation of the line wire. The relay coils used in other 
telegraph systems have soft iron cores, which become magnetic 
when a current is passing through the coils, and a greater amount 
of etism is developed in the cores than in needle telegraph 
coils, but a very sensible time is occupied by the soft iron core 

ing from the normal to a manana condition ; and when the 
ine wire of such a circuit is struck by lightning the tendency of 
the secondary current developed by the demagnetisation of the 
line wire is to magnetise the soft iron cores. The momentary re- 
sistance these cores oppose to magnetisation is very great ; the 
de’ tisation of the line wire, therefore, proceeds more slowly. 
The electricity generated by the demagnetisation being of a definite 
amount, the tension of the secondary current is panaey 
reduced in accordance with the time occupied by the demagnetisa- 
tion, and the coils are not so liable to be fused. The retardation 
which the magnetisation of an electro-magnet opposes to the 
dei etisation of another one is well known, and is explained in 
“a *s Handbook of Electric Telegraphy,” page 210. The 
author refers to it, because he is most anxious only to advance 





| that which is the result of his own direct experiment, or is based 


The action can be better illustrated by the diagram, 


upon well established laws, generally accepted by leading elec- 
Fig. 2, "which represents a Morse telegraph circuit, having an 
pa a 


lightning protector. 
The line wire of a telegraph circuit is only a continuation of 
e coil wires, and is rend magnetic in the same way by electric 


isation, the chief, and almost the only difference being, that 
the coils the magnetism is concentrated in a much smaller 





space. The force of the lightning may be regarded as irresistible, 
and if there were no other channel excepting the convolutions*of 
the electro-magnets it would pass through them. The lightning 
magnetises the line in its passage and leaps the space of air sepa- 
rating the points of the protector, as the easier course, and does 
not magnetise the electro-magnets. Demagnetisation of the line 
wire, which always takes time, and which can be retarded, 
follows, and the resistance which the soft iron cores oppose to the 
assumption of the magnetised condition does retard the demag- 
netisation of the line wire, reducing the t of the lary 
current. 

Needle telegraph coils not having a mass of iron in them to be 
magnetised, demagnetisation of the line wire follows much more 
quickly, the secondary current is more intense, and the coils more 
often suffer. We have now to consider the behaviour of the light- 
ning bridge in a circuit struck by lightning. The lightning finds 
in its direct path not a space of air but a bridge of powder, con- 
sisting of particles of conducting matter in close proximity to one 

ther; it ts these under the influence of the discharge, 
and throws the particles into a highly incandescent state. In- 
candescent matter, as has been already demonstrated, offers a 
very free e to electrici‘v, and the secondary current deve- 
loped by the demagnetisution finds an easier passage across the 
heated matter than through the coils. The reason a powder con- 
sisting —— or chiefly of conducting matter cannot be safely 
employed, is that although in the ordinary condition of things it 
would be found to oppose a practically infinite resistance to the 
passage of electricity of the tension of ordinary working currents 
when a high tension discharge occurs, the particles under the 
influence of the discharge will generally be found to arrange 
themselves so closely as to make a conducting connection between 
the two points of the lightning bridge. This can be experimentally 
demonstrated by allowing the secondary currents developed by 
a Rhumkoff’s coil to spark through a loose mass of blacklead.* 
The crucial test, however, is the behaviour of the bridge in prac- 
tice. These lightning bridges have been in use since January, 
1866, more than four years. At the present time there are 
upwards of 1000 doing duty in this country alone, and not a 
single case has occurred of a coil being fused when protected by 
them. It is only right, however, to mention that three cases — 
but three cases only—have occurred, where connection was made 
under the influence of electrical discharge between the two 
metallic points in the bridge. The protectors in which this 
occurred were amongst those first constructed, in which a larger 
proportion of conducting matter was employed than the inventor 
now adopts. The points also in those first con-tructed were 
approached to one-fiftieth of an inch from one another, and the 
author has no doubt, from an examination of the bridges 
afterwards, that under the influence of a high tension discharge, 
connection was made between the two metallic points by a 
bridge of conducting matter arranged closely together, and if 
the instrument had been shaken to loosen the powder all would 
have been put right. In one of these three cases—and it was 
the only one in which the author was supplied with the details 
— he ascertained that the protector was attached to a needle 
telegraph having the ordinary magnetic needles made of tempered 
steel magnetised; and on the removal of the bridge after the 
discharge so completely had the electricity been carried away 
by the bridge, that the magnetism of the magnetic needle was 
found not to have been affected. As needle telegraphs are largely 
employed in this country, and as there is every probability 
that they will be still more largely used, it must be evident that 
it was very desirable to obtain an instrument which could not 
be demagnetised, and which was not liable to be damaged or 
interrupted by lightning. But attempts to advance generally 
meet with more or Jess prejudice and interested opposition, and 
the introduction by the author of these improvements has been 
no excep- tion to what would seem to an universal 
law. The introduction of the author's instruments did, 
however, make steady way. Many attempts were made 
to supersede his coils, and in 1869 there was at least 
one other form in practical use and there may _ havets 
been others. The de-irability of protectors for needle telegraphs 
was also recognised at this period. In September, 1869, a change 
took place in the telegraphic administration of this country con- 
sequent upou the Government acquiring the telegraphs, and the 
Postmaster General, by public advertisement, invited tenders for 
telegraph apparatus, and among the apparatus specified, samules 
were requested of needle telegraph instruments with soft iron 
needles rendered magnetic by induction from permanent magnets ; 
this may be regarded as the first official recognition of induced 
magnet coils. Samples of coils of different forms having induced 
magnetic needles, were submitted by the leading manufacturers ; 
the construction designed by the author was, however, found to be 
the most sensitive of those submitted; it was accordingly 
selected, and has been adopted. The author was the first 
to construct, and to introduce practically, successful coils having 
induced magnets, and he has probably wurked more earnestly in 
this direction than other telegraphic engineers ; but he met with 
but little encouragement when he first introduced them, which 
was in 1866. Four years only have elapsed since then, and the 
days of permanent magnetic needles for needle telegraphs are 
already numbered ; there are now some thousands of induced 
magnet coils doing daily work, and the coils of the old pattern 
are being converted into induced magnet coils. There is every 
probability that in a very few years the substitution of in- 
duced magnetic needles for the so-called permanent ones 
will have become universal in this class of telegraphs. 
There are upwards of 1000 of the author's lightning bridges doing 
duty in this country ; but this does not bear a large proportion to 
the needle telegraphs of the United Kingdom. The protector 
which lately appears to have found the most favour, and is pro- 
bably the most extensively applied, consists of two silk wires 
wound side by side upon a bobbin. It was thought the lightning, 
as it has to pass through these wires before reaching the instru- 
ment coils, would take the shorter course of leaping tirough them 
instead of passing throughout the length of the instrument coils, 
and the author has no doubt that the main discharge does take 
this shorter course ; the coils are, however, found in practice not 
to escape fusion ; but it is hoped by those who advocate this form 
of protector that they will be made efficient by increasing the 
length of the wire on the bobbins. The author thinks no very 
good result will be obtained in this way; but it remains to be 
seen, Granting even that lengthening the protector wires will 
make them so far effective as to prevent the fusion of the coil 
wires, these protectors can scarcely then be considered to fulfil 
the conditions to be desired, for one of two things will probably 
take place, either the protector wires will be fused together by 
the e of the lightning across, or the circuit will be divided ; 
and in either case communication will beinterrupted. And if there 
be several stations upon the same circuit, the fusion of the pro- 
tector wires may take place at more than one station ; and until 
they have been removed andre ted, communication through- 
out the circuit will be interrupted. The author is quite willing 
to leave the value of his “lightning bridge” to be decided on its 
merits ; its design has been the result of patient investigation, the 
data upon which it has been constructed have all been obtained 
from direct experiment. It is simple in its construction, it has 
been tested upon a considerable scale for upwards of four years, 
and the author claims, upon the results obtained, that the 
** bridge” possesses the conditions to be desi in a greater 
degree than any other protector he is acquainted with. 

APPENDIX. 


In experiments to test the resistance opposed to the age of 
electricity b wdered conducting matter, two crucibles were 
filled with blacklead powder—the best commercial blacklead used 
for domestic purposes. Two crucibles were filled with powdered 
charcoal obtained from a ch 1 d The battery poles of a 
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twelve-ceil sulphate battery were placed }in. apart in the powders, 
a horizontal galvanometer being included in tke circuit, and no 
deflection was obtained either with the blacklead or the charcoal 
powder ; the galvanometer employed gave a deflection of 50 deg. 
with twelve cells, through a resistance of 65,000 ohms. The cru- 
cibles were then heated to a full red heat, and the poles of the 
twelve-cell battery placed in the heated powder, and the resistance 
opposed by the heated powder in each crucible measured. The 
wood charcoal gave a resistance never exceeding seven ohms. The 
blacklead gave a resistance never exceeding six ohms. The cru- 
cibles were then removed from the fire and allowed to cool, and 
tested again some days afterwards, The powders were now found 
to conduct when cool. The wood charcoal powder gave a resist- 
ance continually varying and ranging between 2000 and 500 ohms. 
The blacklead gave a more constant resistance, ranging between 
400 and 100 ohms. The effect of highly heating charcoal and 
blacklead appears to be to make the particles more dense, and to 
bring them closer together, so that they conduct; and, therefore, in 
the construction of the bridge it is necessary to mix sufficient non- 
conducting powder with the carbon to prevent the carbon particles 
actually touching one another. These particles of non-conducting 
matter act in a somewhat analogous way, as the particles of non- 
combustible matter in Gale’s gunpowder—they insulate particle 
from particle. 








ON COLOUR-VISION AT DIFFERENT POINTS 
OF THE RETINA. 
By J. Crerk Maxwe.t, LL.D., F.R.S., President of Section A. 


Iv has long been known that near that point of the retina 
where it is intersected by the axis of the eye there is a yellowish 
spot, the existence of which can be shown, not only by the 
opthalmoscope, but by its effects on vision. At the Cheltenham 
meeting, in 1856, the author pointed out a method of seeing this 
spot by looking at that part of a very narrow spectrum which 
lies near the line F. Since that time the spot has been described 
by Helmholtz and others, and the author has made a number of 
experiments, not yet published, in order to determine its effects 
on colour vision. One of the simplest methods of seeing the spot 
was suggested to the author by Professor Stokes. It consists in 
looking at a white surface, such as that of a white cloud, through 
a solution of chloride of chromium, made so weak that it appears 
of a blueish-green colour. If the observer directs his attention to 
what he sees before him, before his eyes have got accustomed to 
the new tone of colour, he sees a pinkish spot like a wafer on a 
blueish-green ground, and this spot always is at the place he is 
looking at. The solution transmits the red end of the spectrum, 
and also a portion of blueish-green light near the line F. The 
latter portion is partially obscured by the spot, so that the red 
light has the preponderance. Experiments of a more accurate 
kind were made with an instrument the original construction of 
which is due to Sir Isaac Newton, and is described in his ‘* Optical 
Lectures,” though it does not appear to have been constructed till 
the author set it up, in 1862, with a solid frame and careful 
adjustments. It consists of two parts, side by side. In the first 
part, while light is dispersed by a prism so as to form a spectrum, 
certain parts of this spectrum are selected by being allowed to 
pass through slits in a screen. These selected portions are made 
to converge on a second prism, which unites them into a single 
beam of light, in which state they enter the eye. The second 
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part of the instrument consists of an arragement by which a beam 
of light from the very same source is weakened by two reflections 
from glass surfaces, and enters the eye alongside of the beam of 
compound colours. The instrument is formed of three rectangular 
wooden tubes, the whole length being about 9ft. It contains two 
prisms, two mirrors, and six lenses, which are so adjusted that, in 
spite of the very different treatment to which the two portions of 
a beam of light are subjected, they shall enter the eye so as to 
form exactly equal and coincident images of the source of light. 
In fact, by looking through the instrument, a man’s face may be 
distinctly seen by means of the red, the green, or the blue light 
which it emits, or by any combination of these, at pleasure. The 
arrangement of the three slits is made by means of six brass slides, 
which can be worked with screws outside the instrument, and the 
breadth of the slits can be read off with a gauge very accurately. 
In each observation three colours of the spectrum are mixed, and 
so adjusted that their mixture is so exactly equivalent to the 
white light beside it that the line which divides the two can no 
longer be seen. It is found that in certain cases, when this 
adjustment is made so as to satisfy one person, a second will find 
the mixed colour of a green hue, while to a third it will appear of 
a reddish colour compared with the white beam. But besides 
this it is found that the mixed colour may be so adjusted, that if 
we look directly at it, it appears red, while if we direct the eye 
away from it, and cast a sidelong glance at it, we see it green. 
The cause of this is the yellow spot, which acts somewhat as a 
piece of yellow glass would do, absorbing certain kinds of light 
more than others, and the difference between different persons 
arises from different intensities of the absorbing spot. Itis found 
in persons of every nation, but generally stronger in those of 
dark complexion. The degree of intensity does not seem to 
depend so much on the colour of the hair or the iris, but seems to 
run through families, independent of outward complexion. The 
same difference is found between different colour-blind persons, so 
that in the comparison of their vision with that of the normal eye, 
persons should be selected for comparison who have the yellow 
spot of nearly the same intensity. In my own eye the part of the 
spectrum between © and E is seen decidedly better by the central 
part of the retina than by the surrounding parts. Near F this is 
reversed, and the central part gives a sensation of about half the 
intensity of the rest. Beyond G the centre part is again the 
most sensitive, and is decidedly so near H. Before I conclude I 
wish to direct the attention of those who wish to study colour to 
the exceedingly simple and beautiful series of experiments 
described by Mr. W. Benson in his works on colour. By looking 
through a prism at the diagrams in his book any one can see 
more of the true relations of colours than can be got from the 
most elaborately coloured theoretical arrangements. 








A raitway which cost only 6000 dols. per mile, including right 
of way, ing, track, and rolling stock complete, is certainly a 
novelty. That is the cost, according to the Canadian Monetary 
Times, of the Quebec and Gosford wooden railway, if the state- 
ment of the President is to be accepted. This road is twenty-five 
miles long, gauge 4ft. 84in., being the width of most of the Ameri- 
can and English railways, speed twenty to thirty miles an hour, 
length of rail, 14ft.; depth, 7in.; thickness, 4in. Each rail rests 
on seven sleepers, to which it is fastened by wedges, so that it can 
be easily taken up at any time. The locomotive now used on 
the Quebec and Gosford Railway weighs 21 tons, loaded, 
without the tender. This road will be completed in October and 
ready for traffic. It is very satisfactory to know that there is an 
immediate prospect that wooden railways will be practically tested 
in Canada ; should they prove to be so well adapted, as it is be- 
lieved they are, to accommodate new districts where the traffic is 
limited, they will come into large demand to act as feeders to the 
iron roads, 





THE OXFORD ENGINE TRIALS.—REPORT OF 
THE JUDGES. 
(Continued from page 244). 


It may, perhaps, be interest + to“ give some account of the 
method followed by the society for the purpose of ascertaining 
what is the economic value in / .: of any engine which is offered 
for trial. No doubt most of tlhe old members know thoroughly 
well what this method is; but there are many new ones who may 
not know it, and perhaps some old members who may have for- 
gotten it, and to whom, therefore, an explanation of the course 
pursued may not be without interest, although such an explanation 
is wholly unnecessary in the case of those who have some years’ 
experience in these trials, The object is to ascertain what amount 
of coal per real horse-power—not nominal horse-power (for these 
are two most different things)—each engine offered for trial will 
consume. A horse-power, as everybody now knows, was settled 
by Watt to be equivalent to about 15 tons (actually 33,000 lb.) 
raised through one foot in a minute of time. If, therefore, an 
exhibitor declares his engine to be 10-horse power, he ought to be 
able to raise 150 tons through a foot in a minute of time ; or, 
what is precisely an equivalent thing, one tun through 150ft. 
or 1 cwt. through twenty times that distance, or 3000ft. Now, 
obviously, the most satisfactory mode of ascertaining whether any 
particular engine could do this would be to have that engine tried 
in the neighbourhood of some tremendously deep coal-pit, so that 
a rope could be let down the pit, the rope having a given weight 
at the end of it, and could be wound up round a pulley in a given 
time. Then one should be able to say, such a weight has been 
raised through such a distance in a minute of time, and that 
represents so many horse-power. But as ~~ coal-pits are 
luxuries not to be found in the neighbourhood of all trial-yards, it 
becomes necessary to devise an apparatus which shall have the same 
effect in putting work upon the engine as if it were lifting a weight, 
but without ever lifting a weight at all. That which is called 
a ‘‘friction brake” is an apparatus of this description. 

As an elementary illustration of the principles and construction 
of a ‘friction brake,” imagine a smooth wheel inside a smooth 
ring (a brake ring), capable of being tightened, round about which 
ring was wound a rope with the required weight at the end of it. 
If on turning this wheel, say by an engine, the brake-band were 
tightened sufficiently, it is clear it could, notwithstanding the 
weight, be made to revolve with the wheel. It would then wind 
up the rope and draw up the weight, just as we have supposed 
might be done by drawing the weight up the coal-pit; on the 
other hand, the band might be left so slack that, notwithstanding 
the wheel continues to revolve, the weight might, asa sailor would 
say, overhaul the band and cause it to turn in the direction opposite 
to that of the wheel, and thus let the weight run down. But 
assume that the band could be slackened to just such an extent 
that it would neither run round with the wheel, to wind up the 
weight, nor allow it to descend contrary to the action of the wheel, 
then it is clear that although the band and the weight would re- 
main stationary, the friction put by that band upon the wheel 
revolving within it must be precisely the same as if the wheel 
were really winding the weight ; because, although it is not wind- 
ing it, it is holding it up, and thus it is, in fact, subjected to the 
whole weight. It is upon this principle that the brakes used b; 
the society are constructed. They have, in addition to that whic 
has been stated in this mere elementary description, an arrange- 
ments of levers invented by the late Mr. Appold, of such a nature 
that if the weight fall a little it immediately tightens the brake, 
and if it rise a little it immediately slackens it. 

Now, being provided with such an implement as this, one is 
able, by causing the wheel within the brake to be turned round by 
the engine to be tried, to put upon that engine just such an 
amount of resistance as it is intended to overcome. Thus, if an 
engine be a 10-horse engine, it should lift 330,000 lb. one foot high 
ina minute ; or, if the brake were running at the rate of 2000ft. 
per minute, it should lift, or, what is the same thing, uphold 
suspended 165 lb. If this be done, then the engine is really de- 
livering to the brake 10-horse power ; and if, instead of working 
this useless brake, it were working a thrashing machine or a corn- 
mill, it would under similar circumstances do work equal to 10- 
horse power. The brake being thus adjusted, the next thing is 
to find what is the amount of coal that will be consumed to drive 
the engine during a given time. It might be thought that nothing 
was more easy than to give out a certain weight of coals, to allow 
them to be put upon the fire and burnt, to note the time during 
which they were burning, and then say that such a weight of 
coals worked the engine for sc many hours, and that the weight of 
coals divided by the horse-power, multiplied into the number of 
hours, would give the coal consumed per hour per horse; but a 
little reflection will show that this apparently simple and fair pro- 
ceeding would not be a true test. The water in the boiler would 
be cold, the boiler itself would be cold, anda large amount of fuel 
would be consumed in the mere getting-up of steam, which would 
be aloss that would tell most seriously upon a short trial. To 
obviate these sources of error the society pursues the following 
course :—There is issued to each exhibitor sufficient wood and 
coals to get up steam, and to run his engine for a short time, at 
the stipulated pace and with the requisite weight held suspended 
by the brake. When this fair running condition is reached no 
more coals are put upon the fire ; but it is suffered to burn down 
and the steam to lower, until the engine will no longer run at the 
proper pace, care being taken that every steam-valve or expansion- 
valve be open, so that the engine can take full advantage of the 
lowering pressure of steam in the boiler. Then, the fire being all 
but out, only just so much as will light the fresh coals, and the 
ashes being most carefully raked out of the ashpan, the exhibitor 
starts with afresh supply of coals, being allowed 14 lb. per nomi- 
nal horse-power. With ene coals he gets up steam to the working 
“moter --which this year was 50 Ib. to the square inch—and then 

e re-stokes his engine and works the brake as long as he can 
possibly make his coals and ashes last. 

So soon, again, as, with every valve wide open, the engine ceases 
to keep its speed, the judge in charge of the experiment stops the 
engine and then reads the counter attached to the brake (the 
counter being similar in principle to that attached to gas-meters), 
and from this reading ascertains how many revolutions the brake 
has made during the time the coals have been burning. This time, 
divided by the calculated number of revolutions of the break per 
minute, gives the amount of brake-time during which the engine 
has been running. ‘ Brake-time” is used because it is impossible 
to keep the engines running with absolute regularity ; and thus an 
engine which has been running three hours of actual time, if it 
has been making a few more revolutions than it was arranged to 
make, may have run, say, three hours, ten, twenty, or thirty 
minutes of brake-time. Care is taken that the water should show 
at the same height in the water-gauge of the boiler at the termina- 
tion of the experiment as at its commencement ; as, were this point 
neglected, the exhibitor might, on the one hand, have been 
getting power out of water which was heated in a previous experi- 
ment ; or, on the other hand, he may have been heating water which 
he would never use. As the water ordinarily rises in the gauge 
immediately on ae the engine, it is well to take the height 
just before starting and just after. It is difficult to say whether 
it is more amusing or more provoking to witness, and to have to 
struggle with the ingenuity of some of the exhibitors’ representa- 
tives, who do ty their very hardest to make the engine stop in its 

reliminary trial with high steam, a large fire, and the valves not 

ully open; and then at the final trial to stop with all these con- 

ditions reversed ; and the judges have to be very careful indeed 
that the conditions at the trial are precisely identical with 
the preliminary one. 

We believe that trials thus conducted do truly give the results 
obtained by each exhibitor for ——— weight of fuel burnt, but 
in the class of engines with boi bined it is i ible to 


engine is due to the engine, or to the boiler, or to both, or toa 
third most important element—and that is the ability of the stoker. 
But a further investigation as to the quantity of the water evapo- 
rated would go far to enable the judges to solve some of these 
problems ; for instance, if one engine did half as well as another, 
and it were found that its boiler and stoker together evaporated only 
one-half the water that the other boiler and stoker evaporated, it 
would then be clear that the engines, gud engines, were of equal merit, 
because the one that was supplied with half the steam did half the 
work done by the other that was supplied with the full volume of 
steam; but whether the suggested difference in evaporation was 
due to the boiler or to the stoking, it would be always all but im- 
possible to ascertain. It is true experiments might be made by 
appointing one man to fire several boilers, but unless that were 
done the judges see no means, in this class of engines, beyond their 
ability of expressing an opinion from @ priori reasoning upon the 
boilers’ merits, of determining whether the power of evaporating 
water economically is due to the boiler or due to the stoking. But 
in the class of fixed engines without boilers the case is very different. 
Here each engine is worked off a boiler belonging to the society ; 
with equal diligence and ability, and similar quantities of coal, it is 
clear that equal quantities of water should be evaporated during 
the trial of each engine; and if this is not the case it is a fair assump- 
tion that the difference lies in the want of skill in the stoker. It 
is to be regretted that the society did not deem it necessary to 
—_— for the Oxford show a very simple apparatus, which would 

ave enabled us to readily ascertain the facts; as it was, one had 
to be improvised and carefully watched, which proved a difficult 
matter, as it is hard to persuade a man working a pump that there 
can be any harm in pumping water out of a vessel at any moment 
he wants to pump it. He does not understand the object, thinks 
it all nonsense, and is very apt to disregard orders. As the appa- 
ratus was not got ready for the first of eos trials, and as we do 
not possess reliable records of all the evaporative results, we do not 
tabulate those we have ; but call attention to two experiments, 
which show in a striking manner the difference due to skill in 
firing. A comparison was made between the stoking of the 
Reading Ironworks, No. 4010, and of Messrs. Marshall, Sons, and 
Co., No. 7082. The Reading Company’s man evaporated as much 
as 9°37 lb. of water foreach 1 1b. of coal burnt. Messrs. Marshall’s 
man evaporated only 8 lb. of water for each 1 lb. of coal burnt. 
The boiler being the same, the difference represented solely the 
skill of the fireman. Now the Reading Company’s engine ran for 
3 hours 18 minutes and 54 seconds of ‘‘brake time,” and burned 
4°22 Ib. of coal per horse-power pr hour, while Messrs. Marshall’s 
engine ran only for 2 hours 42 minutes 6 seconds, and burned 
5°18 lb. of coal per horse-power per hour. But while the Reading 
Company obtained 937 Ib. of water turned into steam for 100 lb. of 
coal burnt, Messrs. Marshall obtained only 800 Ib., and therefore 
their engine never had the same chance of doing work as that of 
the Reading Company, for it never had the same steam wherewith 
to doit. If the firemen of the Reading Iron Company had also 
fired for Messrs. Marshall and Sons, and with equal ability, they 
would have had their 937 lb. of water evaporated for the 100 Ib. of 
coals, and their engine, instead of having run only 2 hours 42 
minutes 6 seconds, would have run 3 hours 9 minutes 51 seconds, 
and their consumption, instead of being 5°18 lb., would have only 
been 4°22 lb. of coal per horse-power per hour. 

When idering the ption of fuel per horse per hour of 
the engines in Class 2 worked off the society's boiler, it should be 
borne in mind that in almost all non-condensing engines of the 
present day the waste steam is made to heat the feed-water, and most 
properly so, because the difference of saving between using feed- 
water at 60 deg., and at, say 200 deg., is about 134 per cent. of the 
coal required to turn it into steam ; or a given weight of coal being 
used in both cases, about 15 per cent. more effect would be ob- 
tained from well heated feed-water than from cold. Formerly it 
was commonly thought that if water were heated nearly boiling 
hot it would save nearly the whole coal, but now everybody 
knows that the principal absorption of heat in turning water into 
steam is not providing the sensible heat which goes to make water 
feel hot, but in imparting the latent heat required to convert the 
liquid into a vaporous condition. Unhappily, this society has 
never provided any means for heating the water for its boiler from 
the waste steam of the engines under trial, and thus the whole of 
the fixed engines tried with the society’s boiler exhibit a consump- 
tion 134 per cent. higher than they would do were this simple pro- 
vision made.* One very small advantage, however, that the engines 
had during the trial vas that they were not required to pump the 
feed-water into the boiler, that operation being done by wo f 

(Zo be continued). 








THE HAFOD DEEP PITS, AND THE BAGILLT 
SEA SINKING, NORTH WALES. 

WE lately gave the particulars of a visit paid, by the member 
of the Dudley Mining Institute, to Belgium and its coal and iron 
districts, and we have now to record the last excursion for this 
season made by the members of the same Institute. The places 
chosen for i tion on this were the Ruabon Coal Com- 
pany’s Deep Pits at Hafod, near Ruabon, and the sinking through 
the sea water at Bagillt, both in North Wales. Two finer speci- 
mens of the triumph of mining enterprise over its two great 
enemies—great depth and much water—could scarcely be found. 

A large party, conducted by Mr. W. North, President of the 
Institute, and Mr. H. Johnson, hon. sec., left Dudley early on 
Monday morning, September 19th, and arrived at Ruabon, about 
eleven o'clock, where a special engine was in waiting to convey 
them to the Hafod Deep Pits. Mr. R. C. Webster (the Ruabon 
Coal Com ~~ Mining Engineer), received the party on their 
reaching the Deep Pits, and very kindly laid before them the 
whole of the plans and drawings of the collieries and machinery. 
The Hafod Deep Pits are 620 yards deep, and occupied four years 
in sinking. The to rtion of the strata gone through consisted 
of the lower beds of the new red sandstone (Permian formatio™', 
200 yards in thickness, under which the coal measures set in, ‘lie 
bg beds of the new red sandstone were made up of sand and shin- 
gle, largely charged with water, thus necessitating the use of sixty 

ards of cast iron tubbing, which has made the shafts quite dry. 
The shafts were sunk to the depth of 500 yards, by two horizontal 
high pressure engines having cylinders 30 in. in diameter, and 
with a stroke of 4 ft., wheels geared two to one, and drums 9 ft. 
diameter ; one engine to each shaft, The remaining portion of the 
sinking, over the yards, has been done with the present wind- 
ing engines. The shafts are twelve feet in diameter, and have 
been sunk through ten workable seams of coal ; they are intended 
to work out about 1200 acres of coal lying in the deep of the old 
colliery. The winding engines consist of one pair of horizontal 
high-pressure direct acting engines (coupled), with 44in. cylinders, 
6ft. stroke, and 18ft. drum, built by Messrs, Musgrave, of Bolton ; 
also one pair of horizontal high-pressure direct acting engines, 
with 36in. cylinders, 6ft. stroke, and 17ft. drum, built bythe Vul- 
can Foundry Compan, of Newton-le-Willows, the whole worked 
by twelve cylindrical boilers, 35ft., by 5ft. Gin. in diameter. The 
wire ropes are flat, 6in. wide, 700 long, weigh 6 tons 10cwt., 
and cost about £350 each. The pit frames, or headstocks, are 
72ft. high to the pulley gudgeon ; the pulleys are 18ft. in diameter, 
and weigh three tons each. The pits are geared up with eight 
wire rope conductors in each shaft, into which work wrought-iron 
cages, carrying three tiers of tubs, two tubs on each tier, or a net 
weight of | per journey, of three tons ; two winding-ropes in 
each pit ; and the time occupied in apeany bq load (down and up 
mela ts two minutes, so that 900 tons can be raised in the day of 
10} hours, out of the 620 yard pit. No. 2 pit is raising main coal 
from a 500 yard level, runs two ropes, two tier cages with two 








ers 
say with accuracy whether the merit or demerit of any particular 





* This is a point referred to by the Bury report. 
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tubs on each tier, does the journey in about 14 minutes, and can 
raise the same quantity per day as No. 1 pit, or a total out put 
for the two pits of nearly 2000 tons nd day. The wire ro 

gujdes are kept in tension by means of three tons of dead weight 
attached to the end of each ; they are fastened at the top to wrought 
iron girders, which surmount the head stocks or pit frames. The 
shafts are not bratticed, the ventilation not requiring it, one shaft 
acting as a down-cast for the air, and the other as an up-cast ; this 
being the case it would naturally be supposed that with simply 
wire ropes for conductors there would be danger of the ascending 
and descending cages coming into collision, but such is not in the 
least entertained by the managers of the colliery, although they 
take the precaution to slacken the speed of the engines while the 
cages are passing one another. These pits can boast the most ex- 
tensive and finest plant in Wales. The whole of the arrangements 
have been made under the able superintendence of Mr. R. C. Web- 
ster, to whom great credit is due, as everything is, we may almost 
say, perfect. There is no show or waste of material ; yet 
everything is adequate to that which is required of it. 
We give a sketch to show the general arrangement; it al- 
most explains itself. We may state that the head stocks 
or pit frames are covered by a wood structure, as is done in Bel- 
gium. The landing of the coal is done on a top floor, in which are 
several holes. Through them the coal is tipped on to screens, 
and so guided on to the next floor, where itis sorted and shot into 
wagons underneath, which take it clear away. The party after 
descending the pit, where, by-the-bye, there is not much to be seen, 
as they are only “‘ driving out,” partook of lunch, and then pro- 
ceeded to Llangollen. En route they viewed with pleasure the noble 
Pont Cysylltan aqueduct, erected by Telford, to carry the canal over 
the River Dee, and also the great viaduct carrying the Great 
Western Railway over the same river. The party, after visiting 
the Llangollen slate quarries and Chirk Castle, spent the night at 
Llangollen, and proceeded early in the morning to Bagillt, near 
Holywell, where they jenpestell the famous Bettisfield Colliery 
sinking, which has been made by means of a pneumatic apparatus 
and divers through the sea water, and is now pene with 
great satisfaction in the coal measures. At the colliery the visitors 
were met by Mr. J. T. Johnson, the resident mining engineer, who 
laid before them plans of the intended colliery and drawings of 
the pneumatic sinking apparatus, which clearly showed the diffi- 
culties they have had to overcome. The coal which it is intended 
to get at this colliery lies under the estuary of the river Dee, and 
runs between two parallel lines about one mile in width to the 
centre of the channel, rather more than half way to the Cheshire 
coast, a distance seaward of two miles and a-half, with a dip in the 
seams of one in four. It is quite supposed that coal will be 
found to extend across to the Cheshire coast at Parkgate, where it 
rises to the surface. Sir John Hanmer is the proprietor of the 
mines, which are many thousand acres in extent. His right to 
them has been disputed for forty years by the Crown, but matters 
are now decided in his favour, and this has given rise to the pre- 
sent undertaking, which is being carried on by a small private com- 
pany of great wealth. So that a site might be obtained for the 
present shaft it was found necessary to bank off a portion of the 
sea by means of a strong sea wall, which being done, the pit was 
commenced onthe beach. The subsoil of the beach consisted of 
60ft. of running sand, 10ft. of clay, and 19ft. of gravel, containing 
large boulders—the whole being full of sea water, and it was 
through this saturated subsoil that the shaft had to be sunk. The 
pit top was below the sea level at high water until it was raised. 
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The cuhing operations were carried out in the following 
manner :—A large cylinder, 20ft. internal diameter and 3ft. 
thick, was constructed with bricks and cement upon a circular 
iron driving shoe. This was pressed into the sand of the beach, 
and continually added to until a depth of 69ft. was reached, when 
on account of its ing into tact with some huge boulders 
and trouble being experienced from external pressure, this mode 
of operation was abandoned, and the ordinary cast iron tubbing 
resorted to. In order to press down the brick cylinder as much 
as 800 tons of dead weight was at one time applied. The cast 
iron tubbing was successfully used until a firm bottom was reached 
upon the coal measures, where an ordi wedging curb was 
P at a depth of fo ards. While the foregoing operations 
were ing the san -, was extracted from the inside of 
the brick cylinder and cast tubbing without a the water by 
means of a pneumatic apparatus and divers. The pneumatic 
apparatus consists of a cast iron cylindrical tube, 6ft dia- 
meter, put together, as the shaft got deeper, in 6ft. lengths, 
having an entrance valve door at the top through which the men 
went to their work, and a powerful air pump. After the men had 
entered the tube the water was forced out by means of the air 





taken two and a-half years to sink the forty yards, but now the 
ordi strata is reached the sinking will proceed rapidly down 
to the five-yard coal, which lies about 160 yards from the surface. 
The shaft will be 17ft. 4in. diameter in the clear when finished. 
This extraordinary sinking is being carried out under the super- 
vision of Mr. J. T. Woodhouse, the celebrated Derby mining 
engineer. At one stage of the sinking the pressure of the air in 
which the men had to work was 30 lb., and some of them suffered 
great inconvenience. The sinkers worked one shift of four hours 
per day, and received 1s. per hour; the divers worked the same 
time, and recived from 6s. to 21s. per four hours. 

The party descended the shaft and tasted the sea water, and 
then proceeded to visit St. Winifred’s Well at Holywell, which is 
said to discharge thirty tons of water per minute. After this they 
journeyed home, arriving at Dudley on Tuesday evening, having 
gained much instruction by this interesting excursion. 

We hope shortly to be able to publish sketches of some of the 
machinery inspected. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


2251. Puitie Watrer, Belgian-road, Balsall Heath, Worcestershire» 
‘Certain improvements in fastenings for doors.”—12th August, 1870. 
2261. Epwarp Coiston Wiiiiams, Bristol, “Improvements in water- 
pressure machinery to be used in the manufacture of hats and other 

articles.”—15th August, 1870. 

2461. Joun Lancaster, Preston, Lancashire, “Improvements in sizing 
yarn.”—12th September, 1870. 

2481. Georce Rotunie, Cromwell-terrace, Upper Holloway, London, 
“Improvements in self-indicating thermometers.” 

2485. Ernest Epwarps, Lincoln-terrace, Willesden-lane, London, * Im- 
provements in photo-mechanical printing.” 

2487. Joun Courtis, Edward-terrace, Cardiff, Glamorganshire, ‘An im- 
proved means of attaching handles to scoops and other articles.”—A 
communication from Henry Courtis, Victoria, Australia. 

2491. HamiLton E. Tow.e, Newgate-street, London, “ An improved mode 
of and means for electro-plating the interior of lead and other metal 
tubes or pipes.” 

2493. VALENTINE Batcuetor, George-street, Euston-square, London, 
“Improving the present system of producing a uniform action in 
reclining chairs and couches.”-—15th September, 1870. 

2495. Ext Howarta, Rochdale, Lancashire, ‘‘ Improvements in connect- 
ing the ends of straps or belts.” 

2497. Isaac Haicu, Joun Haicu, and Isaac Haicn, jun., West Bromwich, 
Staffordshire, ‘‘ Certain improvements in apparatus in connection with 
water-closets.” 

2499. James ATxins, Birmingham, “ Improvements in apparatus for sus- 
pending pictures and other articles.” 

25vl. Perer Murray, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
differential pulley blocks and other apparatus for moving heavy bodies.” 
— 16th September, 1870. 

2503. Tuomas Piatt, Padfield, near Manchester, “Improvements in the 
construction of railway axles.” 

2505. Tuomas Watton, Bradford, Yorkshire, ‘‘An improved means or 
apparatus for ventilating rooms or buildings.” 

2507. Georce Wuite, Queen-street, Cheapside, London, “‘An improved 
ag nag for steam navigation.”—A communication from Mr. Wilhelm 

tacker, Pola, Austria. « 

2509. Witt1am Epwarp Newton, Chancery-lane, London, “ Improve- 
ments in wood paving with or without rails.”—A communication from 
Samuel Norris, Rue Gaillon, Paris. 

2511. Georce Witson Murray and Grorce Mincay Garrarp, Banff 
Foundry, Banff, N.B., “‘ Improvements in means or apparatus employed 
in ploughing and tilling land.”—17th September, 1870. 

2513. Joun KincsForp FieLp, Upper Marsh, Lambeth, Surrey, “‘ Improve- 
ments in candles.” 

2515. Percivat Jones, Dublin, Ireland, “‘ Improvements in the manufac- 
ture of table ornaments known as plateaux.” 

2517. Henry Harris, Southampton, Hants, ‘“‘ Improvements in filtering 
and in apparatus for the purpose.” 

2519. Freperick Jonn Bvuoe, Ipswich, Suffolk, ‘‘ Improvements in the 
manufacture of artificial leather.” 

2521. ALEXANDER Horace Branpon, Rue Gaillon, Paris, ‘‘ Improvements 
in vapour or gas burners.”—A communication from John Charles Love, 
Philadelphia, Pennsylvania, U.S.—19th September, 1870. 

2523. Ritey Livesey Hawortn, Blackburn, Lancashire, ‘“‘ Improvements 
in looms for weaving.” 

2525. James BaLteny Etkrncton, Newhall-street, Birmingham, “Im- 
provements in the manufacture of wire for electric telegraph con- 
ductors.” 

2529. James Cooper, jun., and Wictiam Hapen Ricwarpson, Glasgow, 
Lanarkshire, N.B., ‘‘ Imp ovements in lamps, and in the construction 
of lenses and reflectors.” —20th September, 1870. 

2531. Witu1am Harvey, Bishop’s Stortford, Herts, “Improvements in 
riding saddles.” 

2533. Wittiam JoHN Barron and Epmunp Cuarves Barron, Alderman- 
bury, London, “‘ Impr ts in hinery for skiving and cutting 
leather for the manufacture of boots and shoes.”—A communication 
from Champion Brown and William Childs, Montreal, Canada. 

2535. Horace Ho.ttey Bicetow, Worcester, Massachusetts, U.S.5 “ Im- 
provements in machines for heeling boots and shoes.” 

2537. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘‘ Improve- 
ments in rolling mills.”—A communication from David Isaac Jones, 
Newburg, Cuyahoga Ohio, U.8.—2lst September, 1870. 

2539. SamueL SHaw Brown, Portsmouth, Hants, “Improvements in 
machinery or apparatus for the manufacture of lint and lint 

” 





2543. Tuomas Barnabas Dart, Lawrence Pountney-lane, London, and 
Cuar.es Epwarp Craw Ley, Fieet-street, London, “ Improvements in 
the construction of tunnels and tubes.”—22nd September, 1870. 

2547. Henry Scuocu, Temple-lane, Liverpool, ‘‘ A new writing machine 
available for reporting. corresponding, and other similar purposes.” 

2549. Tuomas RawsTHORNE, Preston, Lancashire, “‘ Improvements in 
mules for spinning.” 

2551. Anprew Barciay, Kilmarnock, Ayrshire, N.B., “ Improvements 
in blast furnaces.” 

2555. Davip Watson, Bathville, near Bathgate, Linlithgow, N.B., “ Im- 
provements in the destructive distillation at comparatively low tem- 
peratures of solid bituminous substances, such as bituminous coals, 
shales, or schists, and in apparatus therefor.” 

2557. Joan Tatem Ricu, Charing Cross Hotel, London, “‘ Improvements 
in steam boiler and other furnaces and stoves.” 

2559. Paitipre Kocn, Manchester, ‘* Improvements in machinery for tap- 
ping nuts for screw bolts.”—23rd September, 1870. 

2561. Hezexian Hewrrt, Birmingham, “ Improvements in metallic pens 
and penholders.” 

2563. Georce Price and Grorce Artnuur Price, Wolverhampton, 
Staffordshire, ‘‘Improvements in machinery and tools for pressing 
washers, bucket ears, box clips, and similar articles out of sheet metal.” 
—24th September, 1870. 

2567. Taomas Mitts Nat, Manchester, and Samve. Newton, Oldham, 
Lancashire, ‘‘Certain improvements in fittings connected with the 
action of windows, sunshades, and articles of a similar nature, a 
portion of the improvements being also applicable for other 

urposes.” 

259. avip Jounson, Wrexham, Denbighshire, ‘‘ Improvements in ma- 
chinery for decorticating and cleaning grain.” 

2571. Lemuet WiLtis Weexs, Southampton-buildings, London, “ Im- 
rovements in water gauges for steam boilers.”—A communication 
rom L. L. Lee, Milwaukee, Wisconsin, U.8S.—26th September, 1870. 

2573. Samvuet Bennett, Trafford-street, Gaythorn, Manchester, “ Im- 
rovements in and apparatus for supplying hot water for general use 

5 dwelling-houses.”—27th September, 1870. 

2575. Epwarp Loro, Todmorden, Yorkshire, ‘‘ Improvements in the 
modes of regulating the position of card rollers and other articles 
requiring accurate adjustment.” 

2577. Jonn Isaac BenGoven, Richmond-road, Hackney, London, “An 
improved process for preserving animal and vegetable substances in 
air-tight vessels.” 

2579. ALEXANDER McKenzir, Little Windmill-street, Haymarket, West- 
minster, “I d hanical arrang ts for raising and lowering 
or 0) ing and closing the heads of carriages and vehicles.” 

2581. Tomas Moore, South Stockton-on-Tees, Yorkshire, and CHARLES 
ArtHuR Heap, Teesdale Ironworks, Stockton-on-Tees, Yorkshire, 
“Improvements in pulley blocks for raising and lowering sacks and 
other weights.” ; 

2583, Jonn HamivTon, Milton-road, Cambridge, “Improved polish or 

t lished wood, papier mfché, and other furniture or 








pump, and the men descended by ladder steps to the bottom, 
where they removed the débris, on which the tube rested, and 
sent it up inside. By this means, and aided by the divers, the 
cast iron tubbing was placed as we have before described, the 
water having since been withdrawn by two 18in. pumps 2ft. 
stroke, working yore strokes per minute. Men are now 
engaged rendering the joints of the tubbing water-tight, It has 





for p we 
articles.” —28th September, 1870. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2590. James Hexperson, New York, U.S., “An improvement in refining 
crude cast iron for foundry and other purposes.”—29th September, 1870. 











2592. Cart Necker, Berlin, Prussia, “Improvements in sewing ma- 
chines.” —29th September, 1870. 

2602. Tuomas Fou.kes, Eastcheap, London, “‘ Improvements in signals 
and signalling.”—A communication from James Gordon, San Francisco, 
California.—suth September, 1870. 

2633. Grornce Hasectixe, Southampton-buildings, London, ‘ Improve- 
ments in combined lifting and force pumps.”—A communication from 
Isaac H. Gustin, Middletown, Indiana, U.8.—4th October, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 


2821. Taomas Ou.is, Netherfield-road South, Liverpool, “ Registering 
applicable to omnibuses, &c.”—7th October, 1867. 

2792. Henry Prvkus, Mansfield-road, Haverstock Park, London, “ Steam 
generators, &c.”—4th October, 1867. 

2801. James ANDERSON, New-buildings, Londonderry, Ireland, “‘ Chlorine, 
sodium, &c.”—5th October, 1867. 

2838. Henry WaLLwork, Manchester, “ Hats.”—9th October, 1867. 

2813. JosepH Smiru, Keighley, Yorkshire, “Moulding metal.”—7th 
October, 1867. 

2851. Georce Twice, Birmingham, “‘Corkscrews.”—10th October, 1867. 

2905. Dante, Pipceon and WiLLIAM MaNwariso, Britannia Lronworks, 
Banbury, Oxon, ** Reaping and mowing machines.” —17th October, 1867. 

32-2. Jonn Morrisox, Birmingham, “Hem folders and tuckers for 
sewing machines.”—14th November 1867. 

2841. JouN Speicnr, Bradford, Yorkshire, “Spinning, twisting, and 
roving worsted, &c.”—9th October, 1867. 

2835. ADOLPHE DawniLeck!, Grafton-street, Fitzroy-square, London, 
“* Medical electric baths.” —9th October, 1867. 

2853. Richarp Georce, Kilburn, Middlesex, ‘‘ Warming and ventilating.” 
—llth October, 1867. 


Patents on which the Stamp Duty of £100 has been Paid 


2444. RICHARD ARCHIBALD Brooman, Fileet-street, London, “Steam 
boilers and furnaces.” —6th Oclober, 1863. 

2491. Tuomas HuGues, Wolverhampton, Staffordshire, ‘‘ Lanthorns,”— 
10th October, 1863. 


Notices of Intention to Proceed with Patents. 

1527. Jutian Bernarp, Salisbury-street, Strand, London, “ Blast fur 
naces, &c.” 

1529. Witt1amM Horroy, Sheffield, “‘ Centre bits.” 

1536. JULIAN Bernarb, Salisbury-street, Strand, London, “ Metallurgical 
products.” —26th May, 1870. 

1537. WiLLIaM Astrop, Homerton, London, “ Motive power.” 

1539. JoHn IncHam TayLor, Manchester, ‘* Washing, &c., machinery.”— 
27th May, 1870. ; 

1564. Geoxce THomson Lerrcn, Rutherglen, N.B., “ Agricultural imple- 
ments.” 

1568. Ricnarp Price Witiiams, Great George-street, Westminster, 


Bp Railway switches or junction points.”—28th May, 1870. 
1570. CHARLES Denton ABEL, Southampton-buildings, Chancery-lane, 
London, “‘ Wrought metal tubes.”— A communication from Robert 


kriggs.” 

1576. JouN FLetcnuer Wives, Sun-court, Cornhill, London, ‘‘Electro- 
magnetic engines.” 

1578. ALFRED Vincent Newton, Chancery-lane, Loudon, “Looms for 
weaving.” —A communication from James Lyall.—30th May, 1870. 

1592 Wittiam Wixyter, Leeds, “Sewing machines, &c.”—Ilst June, 1870. 

1595. Jabez James, Princes-street, Stamford-street, Surrey, “ Compress- 
_ing gunpowder, &c., into pellets.” 

1596. THomas Hotper, Arundel Stables, Westbourne-road, Barnsbury, 
London, “ Elastic sand crack boot or hoof covering for horses.” ‘ 
1602. Francis Dincey, Truro, “ Pulverising or reducing ores, &c.”—2nd 

June, 1870. 

1608. ALPHONSE Segcarp, Arvilliers, Somme, France, “Knitting ma- 
chines.”—3rd June, 1870. 

1624. Jonny Henry Jounson, Lincoln’s-inn-fields, London, *‘ Furnace for 
metallurgical purposes.”—A communication from Auguste Ponsard.— 
4th June, 1870. 

— Wittiam McLean, Castle-street, Liverpool, ‘‘Hinges.”—6th June, 

870. 

1656. Henry Bociincer, St. Peter’s-square, Manchester, “ Dividing and 
condensing fibrous materials on carding engines.”—8th June, 1870. 

1665. Joun Scare, Leeds, “ Packing for pistons, &c.” 

1967. WiLLiaM Fisken, Stamfordham, and Taomas Ropert Hay Fisken, 
Leeds, *‘ Machinery for cultivating land by steam or other power.”— 
9th June, 1870. 

1834. SamveL Hampson, Boothstown, near Manchester, and James 

Hicsox, Manchester, “‘Mowing and reaping machines.”—28th June, 

1870 





1952. Witt1aM Marriott, Huddersfield, “ Iron salts, &c., for purifying 
gas.”—9th July, 1870. 

2104. Wittram Horatio Harriecp, Cornhill, London, “Steam wind- 
lasses "—26th July, 1870. 

2183. CuarLes Denton Apet, Southampton-buildings, Chancery-lane, 
London, “ Raising, lowéring, and transporting objects.”—A communi- 
cation from Nicolaus Wonlarlarsky.—5th August, 187v. 

2377. Tuomas ATKINs, St 8, Herts, ‘‘Economising the waste heat 
and gases from furnac —8lst August, 1870. 

2483. Tuomas Pi_kineTton Youne, Bury, and James Taomasson, Radcliffe, 
‘** Looms for weaving.” 

2490. ILLtus AvGustus Timmis, Manchester, “‘ Brattice cloths used in 
mines.”—15th September, 1870. 

2509. WiLtiam Epwarp Newton, Chancery-lane, London, “ Wood paving 
with or without rails.”—A communication from Samuel Norris.—17th 
September, 1870. 

2519. Freperick Jonn Bvuoc, Ipswich, “ Artificial leather.” — 19th 
September, 1570. 

2529. James Couper, jun., and Wittiam Hapen Ricnarpson, Glasgow, 
“ Lamps, &c.”—20th September, 1870. 

2535. Horace Houiey Bicetow, Worcester, Massachusetts, U.S., “‘ Boots 
and shoes.”—21st September, 1870. 

2590. James Henperson, New York, U.S., “ Refining crude cast iron.”— 
29th September, 1870. 

2633. Georce Hase.tine, Southampton-buildings, London, ‘‘ Combined 

lifting and force pumps.”—A communication from Isaac H. Gustin. — 

4th October, 1870. 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
yo the office of the Commissioners of Patents, within fourteen days of its 

te. 


List of Specifications published during the Week ending 
8th October,- 1870. 

370, 4d.; 416, 8d.; 419, 8d.; 422, 8d.; 425, 28. 2d.; 431, 10d.; 433, 10d 
440, 8d.; 455, 28. 10d.; 477, Sd; 486, ls. 4d.; 489, 2s. 4d; 401, Is 6 4s 
1s. 4d.; 496, 6d.; 500, 1s. 2d.; 501, 104.; 506, 8d.; 508, Sd.; 510, Is. 6d.; 511, 
1s. 2d.; 516, 8d.; 518, 10d.; 520, 10d.; 523, 6d.; 524, 8d; 545, 10d.; 535, 64.- 
587, 6d.; 589, 8d.; 543, 8d.; 545, le. 4d.; 547, 10d.; 548, 8d.; 549, lUd.; 551, 
8d.; 554, 1s.; 556, Ix, 4d.; 557, 8d.; 559, 10d; 560. 1s,; 564, 6d; 566, Sd.; 
567, 6d.; 571, 1s. 10d.; 574, 10d. ; 577, 8.; 581, 6d.; 683, 26. Yd.; 584, 10d.; 589, 
8d.; 590, 8d.; 501, lvd.; 505, 4d.; 507, 10d.; 508, 4d; 604, LOU. 605, Sd.; 
607, 4d ; 60x, 8d.; 609, 4d.; 610, 4d; 613, 4d.; 616, 4d.; 617, 4d; 615, ad.; 
020, 4d.; 622, 4d.; 624, 4u.; 625, 4d.; 626, 4d.; 627, 4d.; 628, 4d.; 636, 4d.; 
642, 1s. 4d.; 651, 4d.; 902, 10d.; 1217, is. 4d. 








*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s, must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, Ber Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
Tut Enoineenr, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
759. J. 8. Arxry, J. Deetey, and F, Newserry, Sheffield, “* Furnaces.” — 


Dated 15th March, 1870. 
This consists in constructing the improved furnace so as to contain two 


distinct chambers, for the purpose of carrying on at one and the same 

time in the different chambers the melting and refining of the metal 

under operation, thus effecting a great saving in time, labour, and 

expense.—Not proceeded with. 

850. C. J. Eyre, Westbourne-grove, “‘ Motive power.”—Dated 22nd March, 
1870. 





The inventor mounts a wheel or drum to rotate on a horizontal axis 
suppo! bearings in a suitable framework. Within drum or 
wheel he disposes a number of bars or frames hinged at one end, at — 
distances apart around the inner circumference of the wheel, their other 
or free ends being weighted to a considerable amount, and the gravity of 
which, when in a certain position, imparts rotary motion to the wheel in 
one direction.—Not proceeded with. 
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801. S. Perkins, Manchester, ‘‘ Steam‘boilers.”—Dated 18th March, 1870. 

This consists in so securing the water space ring of the fire-door as to 
allow a free circulation of water closer to the surface of the interior 

lates than in the ordinary boiler. The ring is made somewhat like an U 
in cross section, with a tip round the inner edges. 

802. C. Janicot, Paris, ‘‘ Photographic pictures.”—Dated 18th March, 1870. 

The chief characteristic of this invention is the utilisation by direct 
transparency of the effects or result of painting applied by a cil ora 
brush on the reverse side of the photograph, fixed on the fabric which 
has been rendered transparent 
810. Sir W. Farrparrn, Manchester, ‘‘ Steam boilers.”—Dated 18th March, 

1870. 

This invention has for its object improvements in steam boilers. For 
this purpose the inventor combines together three cylindrical shells of 
boiler plate. He arranges them parallel the one to the other, and 
horizontally or nearly so. Two of the cylinders, which are set side b: 
side, are each traversed from end to end by an internal tube in whic 
are the furnaces, and these cylinders each communicate with the third 
cylinder, which is placed over and between them by three or other num- 
ber of pipes or passages, of sufficient size to allow the steam generated in 
the lower cylinders to escape freely into the upper, and to allow the 
water freely to circulate. 

829. J. Ferris, Leyton, “‘ Lubricating engines.” —Dated 21st March, 1870. 

This consists of achamber of any desired form and size, which shall 
cantain lubricative matter. The upper part of the chamber is formed to 
receive a block or plug, which block or plug embraces a channel or aper- 
ture for feeding the chamber with the lubricative matter, another for 
regulating the discharge of the said lubricative matter, and a third for 
permitting the escape of the displaced air during the process of fitting 
the chamber.—Not proceeded wih, 





Class 2.- TRANSPORT. 

Including Ruilways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

760. C. Srocksrirer, Bishop’s Stortford, “Horse collars.”—Dated 15th 

March, 1870. 

This consists in using india-rubber, or india-rubber combined with 
— or other suitable material, in the manufacture of horse collars and 
8 8. 

780. J. T. Waker, Albany, “ Making horseshoes.”—Dated 16th March, 

1870. 

This consists, First, in so constructing a horseshoe machine that horse- 
shoes muy be pressed from a blank cut for that purpose ; Secondly, in the 
construction of a horseshoe machine so as to form the blanks the exact 
shape of the outside of the shoe ; Thirdly, in the construction of a horse- 
shoe machine so as to keep the heels of the shoe outward, while the dies 
operate to press the shoe ; Fourthly, in the construction of the dies in a 
horseshoe machine for pressing the shoes; and Fifthly, in the construc- 
tion and general arrangement of the entire machine, all of which will be 
hereinafter fully set forth. 


782. J. Hornan, Coal Exchange, “ Railway wagons.”-—Dated 16th March, 
1870. 


The rolled iron beams of which the sides are composed are, in addition 
to being riveted to one another, also riveted at the angles of the wagon 
to angle iron pieces, and the four sides of the wagon are thus united to- 
gether. A door is provided at the side of the wagon, which is capable of 
turning down on hinges. Angle irons are provided, to which the beams 
are riveted on each side of the door. 

784. L. Wiart, Paris, “‘ Making roads.”—Dated 16th March, 1870. 

This consists, First, in the employment of wood disintegrated into 
fragments of as great a length as possible in the construction of rides and 
bridle paths, carriage drives, riding schools, training grounds, and streets 
and rvuads of all kinds. Secondly, the employment of disintegrated wood 
of shorter length than the preceding in the construction of foot-paths of 
all kinds for promenades and gardens, Thirdly, in the employment of 
disintegrated wood, mixed or not with pitch, or with antiseptic material 
or both, as a cushion for supporting the sleepers of railways. Fourthly, 
the employment of this disintegrated weed @ mixed with pitch obtained 
from gas, tar, or otherwise, or with natural asphalte or bitumen, in the 
construction of roads, footways of streets, public drives, and any 
description of works in which asphalte is ordinarily employed. 

807. W. Hacker, Pola Austria, ‘‘ Propeller.” —Dated 18th March, 1870. 

This consists of a ring to the periphery, of which are fixed in the same 
angular position a suitable number of similarly constructed equidistant 
helical paddles, connected by means of helically rounded arms to a boss, 
by means of which the propeller is fixed to a revolving shaft, which, in a 
manner similar to that used for ordinary screw propellers, through 
the stern of the vessel, which shaft receives the required revolving 
aes from the steam engine of the vessel, and thus transmits it to the 
propeller. 


820. W. A. Lytrie, Hammersmith, ‘‘ Wheels.”—Dated 19th March, 1870. 

The inventor forms the tire of the wheel of T iron, the top of the T 
being the periphery of the wheel. If necessary,a shoeing can be put 
outside this T iron, and a layer of india-rubber may intervene between 
the two, with or without an india-rubber shoeing outside all. The inven- 
tor perforates the interior rib of the T iron with holes passing through 
from one side to the other, and at such distances as may be deemed 
necessary for the spokes.—Not proceeded with. 

822. B. Wane, Copley, ‘* Self-acting signals.”—Dated 19th March, 1870. 

A wire is extended along the line of rails for any suitable or required 
distance on each side of the station or crossing, and each extreme end is 
attached by a rod to a lever, hinged by the side of one of the line rails, 
which is so formed that the flanges of the wheels of a train or carriage on 
arrival, and when coming into contact therewith, will actuate so as to 
turn the signal on, and when departing will turn it off. But as the 
temperature of the air is constantly varying, a constant natural expan- 
sion and contraction of the wire takes place, which would render this 
apparatus irregular or uncertain in its action, to avoid which the inventor 
connects each of the wires respectively at their intermediate ends toa 
movable frame, and these frames he connects by a chain attached at one 
end to one frame, thence passing around a es of pulleys alternately 
from one frame to the other, after the manner of blocks, and thence over 
another pulley at the top of a pillar or post, with a weight attached to 
the end thereof.—Not proceeded with. 

826. C. J. H. Warpen, Bayswater, ‘Securing railway carriage doors.”— 
Dated 19th March, 1878. 

The inventor provides the carriages at each doorway with a bolt, rod, or 
bar, which is connected to a cord, line, or chain extending to the guard’s 
van. Each of the bolts is arranged to enter an eye or socket on the door, 
and is so arranged that by pulling the line or chain in the proper «direction 
the door will be secured. The end of the line, cord, or chain in the van 
is connected to a wheel or drum, upon which it can be wound, and which 
is provided with a ratchet and pawl, or other suitable detaining 
mechanism.—Not proceeded with. 


827. R. F. Farrure, Victoria-chambers, ‘‘ Wheels.”"—Dated 19th March, 
1870. 


The inventor forms the rim and tire of an ordinary railway engine or 
carriage wheel of considerable breadth to receive an tadinoutioer ring or 
tire, which must be of sufficient section to sustain the weight brought to 
bear on it. The metal tire the inventor forms with a small additional 
flange on the outer edge to keep the india-rubber tire on the wheel, the 
ordinary flange being provided at the inner edge to keep the wheel on the 
track. He, however, makes the flange of considerably greater depth 
than usual, as the india-rubber tire, even when compressed on the rail 
by the weight of the vehicle, occupies a portion of the depth of the flange. 
—Not proceeded with. 
828. J. Stirtine, Kilmarnock, “‘ Railway brakes.”—Dated 21st March, 1870. 
Steam from the locomotive boiler is used, and is conveyed by suitable 
piping under the or wagons into cylinders, with one or more of 
which each carriage or wagon is Fase. Each cylinder 
framing in a vertical ition, and its piston rod is connected to the brake 
levers or wipers, the brakes being applied by admitting the steam under 
the piston to liftit. An escape valve is fitted into bottom of each 
cylinder, and is loaded by a spring or otherwise to a which, 
taking the area of the piston into account, is considered the maximum to 
which the brakes should in each case be subjected.— Not proceeded with. 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, ing, and Dressing 
Fabrics, &c. 

792. E. Werrer, Paris, ‘ Damping woven fabrics.”—Dated lith March 

1870. 


This is composed of a basin or reservoir con’ the water required 
for comeing the fabrics, a certain number of tu placed along the 
entire length of the basin dip into the water ; other tubes abut against 
these, and are arranged perpendicularly to each other. A continuous jet 
of air, of steam, or of gas, passes through these tubes; the current of air 
where these two holes meet causes the water to rise in the first, and 





drives it along, producing a dew or gentle shower of broken water, 





which spreads over the fabrics ; the damping is thus effected in the m 

favourable manner.—Not proceeded with. 

816. T. KEELy, Nottingham, “ Looped fabrics.”—Dated 19th March, 1870. 
The inventor has contrived means for working the ayo | thread | 

carriers automatically by mechanical appliances, and this he effects by 


attaching an independent top or bottom carrier bar to the frame, which is 
made to traverse back wardsand forwards, or in other suitable directions. to 
cause the = thread carriers which slide thereon to lay the splicing 
threads in the fabric where required. This splicing thread carrier bar is 
operated by means of the same motion which actuates the ordinary thread 
carriers, acting upon a lever as desired. « 

833. S. Brooke, Brighouse, ‘‘ Doffers for carding engines.”"—Dated 21st 

March, 1870. 

The inventor has found it preferable to remove the card teeth out of 
the grooves, instead of d them, by cutting them out close to the 
leather or other material in which they «re set. is accomplished by 
means of nippers, shears, or cutters of suitable size and form, mounted 
we a carriage which is capable of being set in proper position in front 
of the doffer, and operated by a cam, or equivalent means, so as to cut 
out a portion of the ca . when the doffer is again turned, and so 
in the nippers and doffer being alternately operated by intervals, or in- 
termittently, until a groove is formed entirely around the doffer by 
cutting out the card teeth. 

838. A. BarLow, Strand, “ Jacquard mechanism.”—Dated 21st March, t870. 

The inventor introduces a third griffe, a new or improved double 
suspending hook, and also a coupling for the cylind 
843. W. GaLirmore, Leek, ‘‘ Dyeing yarn, &c.”—Dated 22nd March, 1870. 

The inventor makes use of two chambers, heated by steam or otherwise, 
one placed over the other ; the top one is fastened to four upright pillars, 
the bottom one is loose, and is moved up and down by an ordinary screw, 
or any other lifting power. Between the two chambers are two shafts, 
one at each end of the chambers; one shaft is turned round by power, 
and the other is carried round by the yarn or thread to be operated upon; 
it is connected with two iron rods and cross-bar, with an ordinary screw 
and wheel attached.—Not proceeded with. 














Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, dec. 
781. H. Carrer, Aylmer, Canada, “ Trench making machine.”—Dated 16th 
March, 1870. 

The machine consists of a frame mounted upon a wheel, having its 
axial bearings in an arc, forming a part of the frame. Proceeding out- 
wardly from each side of the periphery of the wheel is a deep flange, the 
rim of the wheel being enclosed by two continuous sides. Projecting 
from tae face of the wheel is a series of prongs or teeth. A plough on 
share projects under the lower side of the wheel. Immediately behind 
the point of the plough is a pair of cutters or coulters, whereby the sides 
of the furrow made by the plough are smoothed down, and straightened 
in the line of work. The plough referred to is attached to the frame by a 
pivoted connection, which allows it to be moved back from the wheel, and 
slightly elevate! in relation thereto, so that it may run in to the ground 
at a variable angle, as the nature of the soil may require. 

798. J. and W. N. Davis, Hemel Hempstead, “‘ Two-furrow ploughs.” —Dated 
17th March, 1870. 

The framing consists (in the fore part) of two pane lengths or beams, 
coupled by a slotted guide bar, and which are closely connected opposite 
the hinder ploss®. the extremity of the near beam forming the near 
handle, while the extremity of the off beam is cranked and slotted to 
receive the adjusting axle of the trailing wheel. A curved draught bar is 
hinged by a stay to the frame, opposite to the centre of the first pm . 
the fore end of this draught bar is forked, and the prongs, which stand 
in a vertical plane, have eyes formed at their extremities to receive a 
locking pin. This locking pin passes through a bar to which the forward 
wheels of the plough are connected, and which constitutes with the draught 
bar the wheel carriage. The locking pin extends upwards, and it serves as a 
guide to the beams when and lowered by passing through the 
slotted guide bar before mentioned. 

811. W. Woore, Bedford, ‘ Ploughs.”—Dated 18th March, 1870. 

The inventor fits the bar or stem of one of the leading and guiding 
wheels in a socket, or other support, on one side of the fore part of the 
frame, and he connects the stem by a ball-and-socket, or other joint, to 
the plough frame. A lever or rod alone, or in connection with others, 
leads from the joint end, or side, towards the back part of the frame, so 
as to be within reach of the attendant, to enable him to lift or depress the 
land wheel, to regulate the depth of cut, and also to raise the shares clear 
of the ground when required. The land wheel moves about the ball-and- 
socket or other joint, so that it can be lowered to the bottom of the furrow, 
or be raised to run upon the land as found necessary. The wheel and 
stem muy also have an independent movement to turn or guide it by 
means of the ordinary guide lever or rod being shifted over to one or 
other side of the frame, and there retained by any suitable appliance. 
‘The lever or rod may be actuated by a threaded nut or bracket, or it may 
be drawn to and fro in any convenient manner. 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
803. R. Grrpwoop, Edinburgh, “‘ Dressing stone.”—Dated 18th March, 1870. 

The invention comprises an improved construction of the guide beam ; 
an improved mode of arranging the hammer; an improved adaptation 
of the air cylinders; bedding the stone upon a lining of rubber, 
= the application of an hydraulic cylinder for traversing the block of 
stone. 

804. W. West, Leeds, ‘‘ Steam boilers.”—Dated 18th March, 1870. 

Within the ordinary shell or boiler a smaller tube, with an end plate 
large enough to be secured and fixed to the outer angle of the tubes, is 

laced. This tube is placed in such a position as to be surrounded by a 

lt of water of such a thickness as may be desired ; and it receives the 
— as the latter proceeds from the surrounding water.—Not proceeded 
with. 

817. S. Norris, Paris, ‘‘ Wood paving.”—Dated 19th March, 1870. 

The inventor planks it longitudinally or transversely with wood of 
appropriate thickness well soaked in some preserving material. He then 
in some cases planks across this first series a second layer of planks 
prepared in the same manner with a prese! material. Upon 
this, which he calls the foundation of the road, the inventor disposes the 
wood blocks, end of grain upwards, which are fastened by spikes or tree- 
nails to the foundation. Between the wood blocks he leaves appropriate 
spaces by planks on edge, and equal in depth to about one-half of the 
— of the wood block from the bottom which rests upon the foun- 
dation. The blocks th lves are fastened with spikes or treenails 
to - upright separating planks, and to the foundation.—Not proceeded 
with. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 


778. H. W. Hammonp, Manchester, ‘‘ Revolve s.”—Dated 16th March, 1870. 

The revolving barrel or cylinder is set in motion or stopped by means 
of portions of helices, which the inventor calls winglets or lugs, in 
number as many as there are bores in the revolving barrel or cylinder. 
These lugs are arranged symmetrically on the exterior periphery of the 
revolving barrel or — and a bolt slides betwixt them, which never 
can escape or miss them, und has an inclined groove across it, the incline 
being parallel with the helical lug; the bolt also has a spring click or 
pawl ; this click folds down so as to pass under the lugs whilst the bolt is 
moving from back to front, and then immediately stands up again, being 
acted upon by its spring, soas to take hold of and carry along the follow- 
ing lug as the bolt moves from front to back.— Not proceeded with. 


Class 7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, de. 
758. J. L. McLagan, New Bridge-street, “‘ Sewing machine.”—Dated 15th 


March, 1870, 
consists in constru: and employing a flexible hook, in combi- 
nation with single thread se machines, for looping the thread for the 
needle. 


788. G. Back, ene ned rind enters: i Rie sr —_ 
The inventor prepares, by or i ots, or spen' 
bark of ane, wi AoE wood pines es of wood, and at the 
same time embuing these matters with naphthaline, purunaphthaline, or 
mortuote, until they are thoroughly and completely combined, and this 
may be performed either hot 4 cold, and either by hand or any mechanical 

ppli —Not p ded with. 
789. T. Wintiams,"Hackney, ‘‘ Sewing machines.”—Dated 17th March, 1870. 
This consists in applying friction, or brake blocks, to the inner or con- 
cave cylindrical cule of the rim on the feed wheel, and in connecting 
each block with one end of a lever strut, the other end of which is con- 
nected with, or abuts upon, the boss of a lever oscillating upon the centre 
of the wheel.—Not proceeded with. 
794. J. WaLKER, Glasgow, “‘ Bottles.”—Dated 17th March, 1870. 
This consists in in the neck a socket for the cork or stopper, 
e 





| which does not communicate with the interior of the bottle by th 


bottom or inner end, by one or more © at the side, so that the 
internal re does not act on the bottom of the cork or stopper, but 
on the side, and hag consequently no tendency to force it out. —Not 
proceeded with. 





Class 8.—-CHEMICAL, 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 


Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 


757. F. Parrison, Glasgow, “ Foundry blackening.”—Dated 15th March 
1870. 


This consists in enclosing and cooling the hot cake cylinder or solid 
carbon residuum of orsmithy coal, or other carb , oleagi 
and bituminous, us minerals, known also by the several terms 
of boghead or torbanehill, mineral, parrot, coal, and shales, known to be 
suitable, and heretofore used for the making of the said blackening, 
termed also moulders’ blacking or metal founder’s blacking, within close 
air-tight, or — air-tight vessels, by preference made of malleable or 
cast iron of a or convenient and portable size, to contain one or two 
charges of the still or retort from which the coke is taken, and ha a 
simple, efficient, and easily removable or fixable cover, such as used for 
gas retorts. 
787. D. SPrti, Hackney, “ Xyloidine.”—Dated 16th March, 1870. 

This consists in the employment in and for the production of com- 








pounds containing xyloidine of an Pp ag or trating appa- 
ratus con’ an arrangement for mixing or stirring the contents of 
the same in conjunction with a densi tus, either alone or in 





combination with an exhauster or current producing apparatus, iv © ‘er 
that the contents of the apparatus may be kept in motion, and tore 
evaporation of the volatile solvents may be facilitated, and also tht 
volatile products which are evaporated during the process of mix? 
stirring may be condensed, and be rendered capable of re-utilisation8 


793. F. A. Barrow, Glasgow, “ Distilling liquids.”—Dated 17th Marens, 
1870. 


This consists in using for the purpose of evaporating and concentrating 
a liquid apparatus constructed in the form of a long shallow trough to be 
traversed by the liquid in a thin slowly flowing layer or stream whilst 
heat is applied to the bottom of the trough. 
795. E. R. Sourusy, Shotts, N.B., “‘ Distilling mineral oils.”—Dated lith 
March, 1870. 
The invention chiefly consists in using three or more stills or vessels 


connected by pipes, sv that the oil may be transferred from one to the _ —_ 


other. A limited range of temperature is applied to each vessel, 

ranges of t ture are ively higher in the vessels into which 

the oil or residue is successively transferred.—Not proceeded with. 

808. J. N. GerBavuLt-GuicHaRD, Paris, ‘‘ Lime kilns.”—Dated 18th Mar 
1870. 

The kiln, instead of being made oval, is made oblong or rectangular, 
with the corners rounded slightly for the purpose of preventing the pas- 
sage of too much air up to the corners of the kiln. The kiln is more- 
over divided into two parts, consisting of upper and lower chambers. 
The lower part of the under chamber forms « reservoir or space to con- 
tain the lime which has been burned.— Not proceeded with. 

809. J. M. Napier, Lambeth, ‘‘ Running metals.”—Dated 18th March, 1870. 

This consists in the employment of a plunger of dimensions suited to 
the vessel containing the melted metal. This plunger is thrust into the 
vessel, and displaces the metal which rises around it, and overflows at a 
spout or opening in the upper part of the vessel. As the plunger is 
forced further down into the vessel the metal will continue to run from 
it until the plunger reaches the bottom of the vessel when the plunger is 
withdrawn the vessel may be again charged either with metal to be 
melted in it, or with metal already in a state of fusion and supplied 
from other vessels. 

819. G. W. Fox, Manchester, “‘ Treating cod-liver oil.”—Dated 19th March, 
1870. 


This consists, in the First place, in substituting for the above men- 
tioned fruit or vegetable acid a decoction, extract, tincture, preparation, 
or substance, or decoctions, extracts, tinctures, preparations, or sub- 
stances of a wholesome and tonic bitter nature, as, for example, of 
quini r sulphate of cinchonia, quassia, chirayta, gentian root, hop or 
chamomile flowers, bitter orange peel, or wormwood. 


849. C. M. Tessre pu Moray, Paris, “ Treating ores.” —Dated 22nd March, 
1870. 








The processes consist chiefly in roasting in the presence of silica and 
oxides of iron or manganese, or of terrous and metallic silicates, the 
simple pyrites of copper, the double pyrites of copper and irun, as well 
as the antimonis-sulphurets of copper in blast furnaces, until the complete 
elimination of the sulphur or arsenic. 


Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
723. G. E. and A. A. ATKIN, Warwick, “ Breaking bones, &c.”—Dated 11th 
March, 1870. 

This consists in setting up on a suitable axis a series of circular blades 
of steel of any desirable strictness and diameter, these blades being 
toothed around their peripheries in the same manner as circular saws 
are toothed or treated. These blades are held on the axis in close order 
by means of collars and screws, or other equivalent means. This axis or 
spindle, with the blades thus applied, set up in a suitable recess fitted 
with journals for one or more axes with the blades to revolve in, extend- 
ing or reducing the number of the circular blades according to the size 
of the machine or apparatus they wish to make. 

725. J. T. S. Sumycacanp, New York, U.S., “ Setting type.”—Dated 11th 
March, 1870. 

This relates to a machine for setting types in which the types are 
placed in channels arranged in the periphery of a cone, or in an upright 
or inclined position, and of a depth equal or nearly so to the length of 
the types, the ty. being placed therein in rules, face outward, and so 
that their flat sides bear against each other, the same as they do when set 
up in a line for printing, with that difference, that each channel contains 
types bearing the same character. f 
730. L. SILBERBERG, Cheapside, “‘Cigars, dc.”—Dated 11th March, 1870. 

The inventor takes the leaf tobacco, of good quality, and by means of 
any suitable machine he cuts it up intu fine or narrow shreds, and of 
these shreds he takes u quantity sufficient to make one cigar, cheerot, or 
other analogous article, and places these shreds on a 1 of tobacco or 
other material which he intends to use as the envelope of the article, 
taking care that the fine shreds are arranged parallel to each other, or as 
nearly so as is practicable. The leaf or envelope is then rolled up and 
finished in the ordinary way.—Not proceeded with 
731. J. Connect, Mincing-lane, ‘‘ Manufacture of sugar.”—Dated 11th 

Murch, 1870. : : 

The apparatus consists of a rectangular chamber of considerable height, 
say, 15ft. or 20ft., more or less, and of suitable depth and width. Within 
this chamber are several series of tubes placed in rows horizontally from 
one side to the other. The tubes in each series are i ly over 
one another, and communicate alternately at either end, so as to permit 
of steam or hot air circulating freely throughout each series of tubes, for 
heating the same. 

747. W. ARKELL, Cheltenham, ‘‘ Raising and lowering weights.”—Dated 
14th March, 1870. 

In applying this invention to the raising or lowering of, for instance, 
a train of iages, the inventor provides a platform of any given length, 
which is intended to receive the train. This platform he —— on 
vertical screwed shafts of a length somewhat superior to the height of lift 
required ; and by means of these screwed shafts, assisted by un arrange- 
ment of adjustable balance weights, he raises and lowers the platform 
with its load. 

749. W. Huspanp, Hayle, ‘‘ Atmospheric stamps and hammers.”—Dated 15th 
March, 1870. 

This consists in making the hammer shaft or lifter hollow, and extend- 
ing it beyond the piston and through the upper end of the cylinder, in 
order to provide a better guide and to puss u stream of water down 
through the same—the water to be admitted at top by means of a pipe— 
to keep it cool, the water being made to escape through holes at the lower 
end, whence it flows into the coffer. A provision may be made on the 
outside of the lifter for the water to flow down; and, if necessary, the 
inventor also supplies the cylinder with a jacket, through which water is 
made to circulate for the purpose of cooling the same. 
751. R. Wiystantey and W. Barker, Manchester, “‘ £. 

Dated 15th March, 1870. 

This consists, First, in the peculiar construction of the cutting wheel, 
whereby the power is applied on its circumference ; Secondly, in the 
application of a radial arm for supporting the cutting wheel, whereby the 
cutting wheel may be made to swivel on the fulcrum of the radial arm, 
and thus to cut its way into the face of the coal or other mineral to be 
excavated ; Thirdly, in an improved mode of connecting the cutters to 
the cutting wheel. 

753. H. Manton and J. H. Mog, “‘ Swivels.”—Dated 15th March, 1870. 

The inventors provide the loop of the swivel with a shank or stem, and 

lace upon the said shank or stem a perfo: collar or ring. They then 

the collar to the shank or stem by rive’ or expanding the end of 

the shank or stem, or forming thereon or @ thereto a head. The 
collar is by this means fixed to the loop, but the said loop is capable of 
rotating in the said collar. That part of the collar nearest the riveted 
end of the stem is of leas diameter than the other or shoulder, 
thus formed at the junction of the two 1 om combined loop 
collar is attached to the body of the swivel by soldering. 
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763. P. C. N. Ferrart, Paris, “Improved hat.”—Dated 15th March, 1870. | 
This consists in isolating the head from that part of the hat which is | 
exposeq.to the rays of the sun. This is effected by providing the hat | 
with two brims, which nearly touch one another, but, nevertheless, have | 
asmall space between them through whieh air can enter. The outer of 
these brims is connected with the outer covering, or hat proper, while 
the inner brim forms part of an inner covering, which thus forms a par- 
tition between the top of the hat and the wearer’shead. This hat can at 
will be made to assume another shape, suitable for wearing in the 
country.— Not proceeded with. 
764. E. and J. Duapate, Blackburn, “Sizing machines.”—Dated 15th 
March, 1870. 

The inventors cause a 9in. or black roller to determine the speed of the 
yarn through the machine, the yarn beam merely winding on what the 
before-named Qin. roller delivers, and they vary the speed of this 9in. 
roller to suit each particular class of yarn by changing the position of the 
strap on the ordinary cone drums. The invention consists in the manner 
of driving the 9in. roller, which object they effect by various mechanical 
means, viz., they fix a fast pulley on the shaft of the black roller, and 
drive it with a strap from a fast pulley on the third motion or eccentric 
shaft ; or they drive the said 9in. or black roller from the second or the 
third motion shafts by means of toothed gearing, or by means of toothed 
gearing in combination with a strap and pulleys. 

767. P. W. Spence, Raggill, ‘‘ Limekilns.”—Dated 15th March, 1870. 

In place of introducing the fuel at the top of the kiln, the inventor 
introduces it at some distance down through the sides of the shaft of the 
kiln. To do this he forms a dome with an opening in the crown, or he 
forms arches across the kiln at the level at which it is desired to introduce 
the fuel, and in the dome or arches he forms a number of passages into 
which the fuel is supplied, and by which it descends into the kiln, the 
mouths of the passages within the kiln being on the underside of the 
dome or arches, and arranged at suitable distances apart. 


769. R. OVERBECK, Dortmund, Prussia, “ Malt kilns.” —Dated 15th March, 





1870. we 
The kiln consists of a brick structure, at the lower part of which is a | 
hot-air chamber, which is heated by a fireplace and suitable flues. The | 
roof of the hot-air chamber is perforated, or has openings formed | 
therein to allow the hot air to pass therefrom into the interior of the kiln, | 
and the openings in the roof are provided with suitable valves, so that | 
the quantity of air that passes into the kiln may be regulated.—Not 
proceeded with. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 

(From our own Correspondent.) 

QUARTERLY MEETINGS IN BIRMINGHAM AND WOLVERHAMPTON : 
The attendance—THE PIG TRADE: Prices and transactions : 
Lower rates for general qualities—FURNACES BLOWING OUT— 
FINISHED IRON: The sales at the quarterly meetings : The prices 
realised — THE TONE OF THE TRADE IN ANTICIPATION OF THE 
FUTURE—IRONSTONE: Prices of good firm—CoaL: Sales en- 
couraging : Prices maintained-THE BIRMINGHAM GUN TRADE: 
Foreign speculators—MACHINISTS AND IRONFOUNDERS—BRITISH 
v. AMERICAN EDGE TOOLS : British rejected for American in Aus- 
tralia: The reason why: The question discussed from an 
American point of view—ENGLISH AND AMERICAN STEEL FOR 
EDGE TOOLS — ENGLISH AND FOREIGN TIN: The Dutch sales: 
Declared rise of £6 on English—A MACHINIST OF ALEXANDRIA 
IN TROUBLE IN BIRMINGHAM: His visits to coin cuntractors— 
Messrs. Rounp aNpD Soy, OF SHEFFIELD: Their failure : 
Meeting of creditors in Birmingham—A QUESTION OF IMPORTANCE 
TO WATERWORKS COMPANIES: A successful action against the 
South Staffordshire Company — THE NorTH STAFFORDSHIRE 
BOILER EXPLOSION ; Its causes: The verdict. 

Tue ironmasters’ quarterly meetings are being held this week. 

The first came off in Wolverhampton on Wednesday, and the chief 

meeting took place to-day (Thursday) in Birmingham. There was 

the customary attendance of buyers and sellers from a distance, as 
well as those of the district, and a moderate amount of business 
was done, perhaps quite as much as had been expected. 

The large stocks of pigs in hand at most of the furnaces in this 
and in the other producing districts made vendors anxious to 
book sales. To do business they mostly offered to accept lower 
rates than those which they took last quarter. In the extreme 
instances 7s. 6d. less was quo The reductions ranged down 
to half-a-crown, and to par. The best iron was firm, and for a few 
brands more money than was given last quarter was demanded. 
Consumers had generally over bought, and having deliveries yet to 
be made, on account of last quarter’s purchases, were not forward 
to buy the low priced iron, even at the reductions quoted. Still 
they bought, in numerous instances, in small quantities. For the 
first-class goods they peremptorily declined to give an advance, 
and held off for the reduction upon the quotations of three months 
ago. In some cases they were successful. In the rest, the trans- 
actions reported were at the we of the Midsummer quarter. 

Because of the stocks on hand, makers of pigs of the quality 
mostly used in South Staffordshire are contemplating sensible 
reductions in the output. A furnace will certainly go out in one 
instance, and the blowing-out of another by a second firm will 
depend upon the sales made by the close of this week. Only by 
proceedings of this kind does it seem to the proprietors of blast 
furnaces hereabouts at all possible to arrest the downward progress 
of quotations. If the practice should become general a sensible 
strengthening of quotations will quickly ensue. 

In finished iron there was likewise a moderate amount of busi- 
ness done. The houses reported themselves to be tolerably well 
occupied upon post orders that come in with regularity. The 
export trade is still affording a fair amount of work, and this 
added to the home demand affords a larger total of employment 
than had been anticipated. In most cases the puddlers if they 
do not begin on Monday evening start on Tuesday morning and 
keep on through the week, and the mills begin as early in the 
week as is customary in other than a very pressing time. There 
is still a considerable quantity of iron of the thin gauges 
being rolled—and this in some part accounts for the small con- 
sumption of pig iron—at the same time good bars and plates are 
being turned out in large quantities. 

The merchants to-day and yesterday tried hard to bring down 
the finished iron quotations, but they were not generally suc- 
cessful.. Yet they give out orders at prices which range under the 
list at from 20s. to 5s., according to make and firm. The lowest 
prices under list were {those for sheets of the commoner class, 
For these specifications were placed at £7 10s. Boiler plates sold 
at £9, and good bars went off at £7. Certain firms there were 
= would not accept these terms, but the majority did not reject 
them. 

The meetings cannot be reported as animated, nor can it be said 
that they were depressed. The future was anticipated with serious- 
ness ; and the least cheerful members of the trade were disposed 
to speak Lacy of the prospects ; the mass displayed a ten- 
dency to regard the present with composure, and are looking for- 
ward to the future without grave apprehension. 

Ironstone of a good quality produced in this district sold 
readily at a shade under last quarter’s rates. 

The sales of coal were encouraging, and prices were fairly 
maintained. : : 

The Birmingham industry of which most notice is just now being 
taken continues to display much briskness. All the gunmakers 
employed in the manufacture of military weapons have ample work 
todo, Itis, however, explained that five years’ stagnation has 
necessarily reduced very greatly the proportions of this once 
thriving industry, and except at the Small Arms Factory, which 
is almost exclusively occupied on guns for the English and 
Russian Governments, the producing power is very limited. 
Though all military guns ready for delivery find a brisk market, 
the buyers, who are for the most part English and foreign specu- 
lators, steadfastly decline to give out any orders for the manufac- 
ture of new weapons, being unwilling, apparently, to take the risk 
of a sudden termination of the war, or a Government prohibition 
of export. Under these circumstances, Birmingham manufacturers 
must either let the golden o' ty slip, or make guns at their 
own risk, on the chance of finding customers for them when com- 


| granulated 148s. 6d., all per cwt. 


pleted. This latter alternative is now very generally adopted, and 
the consequence is a great increase of production, which may or 
not prove ultimately remunerative, according as the war is pro- 
longed or otherwise. 

Machinists and ironfounders keep busy. 

The hardware manufacturers of Birmingham and South Stafford- 
shire have, surely, now-a-days, cause to try to fully develope every 
market for their produce. Why the makers of spades, shovels, 
hoes, pickaxes, hatchets, adzes, &c., seem to yield without a 
pont the monopoly of our colony, Australia, to the Americans, 
is just now being prominently discussed, That it is so appears 
clear. The trade writer of the Birmingham Daily Post remarks : 
—‘‘In a letter received this week from an importing house at 
Melbourne the writer, after regretting his inability to order 
English edge tools, says, in a private letter to his correspondents : 
—‘ Only imagine the united manufacturing skill of Great Britain 
unable to make an American axe or an American handle. 
There is a man here gets them up fully equal to the 
American, only, as you would naturally expect, they come 
dearer. How is it your manufacturers cannot make them, 
either in shape or quality, at the same or at any other 
rice? It vexes me, and excites my indignation, when I see the 
vast quantity of American hardware sold in this market, and yet 
I see by your papers you are sending out your workmen to other 


| countries, or if they remain at home they cry out, ‘we are starv- 


ing.’ I would say, ‘let them starve till they can make an 
American shovel, spade, axe, and fork.’ I have in my store to- 
day 1200 dozens of American shovels, average cost, 46s. doz. ; all 
of these will move off in a month or two.” I may add that the ex- 


| planation of this state of things, from an American point of view, 


is as follows: Although the British manufacturers do run great 
risk of being taken by the American, it is solely owing to their 
utter disregard of the requirements of foreign markets, and lack 
of enterprise in not adopting such machinery as is requisite to make 
the tools with great rapidity, accuracy, and beauty of finish. 

Our unsuccessful competition is the more inexcusable because 
the Americans, who make the article which beats us, have to come 
to us for the steel which they use. An opposite statement as to 
most of the steel was made some time ago in certain class organs, 
and that statement has elicited a communication from the repre- 
sentative of an English steel house in Boston, who writes :—*‘ So 
far as the material is concerned, a very large majority of the 
American (first-class) manufacturers now use English steel 
entirely, the Pittsburg article proving so unreliable as to compel 
them to discard it. The most extensive axe factory in this vicinity 
has not used chemical steel these two years, and the largest 
shovel factory of the world, at North Easton, uses but a small pro- 
portion of steel of domestic manufacture.” 

At the Dutch sales of foreign tin at the close of last week the 
speculators gave high prices. At once all foreign tin in hand was 
raised in proportion, and this week the English smelters have 
followed suit by declaring a rise of £6a ton. The Birmingham 
circulars quote block tin at 130s. 6d., refined blocks 134s. 6d., and 
Consumers do not believe that 
the advance will be sustained, and they will not therefore purchase 
for more than immediate necessities. 

Messrs. Heaton and Sons, coin contractors, of Birmingham, 
received a visit three weeks ago froma stranger who wanted a 
machine for striking silver coins for Burmah. Mr. Ralph Heaton 
said, “‘ We have already supplied a complete mint to the King of 
Burmah,” and (pointing to a case in the office) added, ‘‘ those are 
the coins that were made by us. It seemsstrange that they should 
want another mint. Have you any authority for getting it made?” 
The stranger was told that the cost of a coining press would be 
about £700 or £800. The fellow beat about the bush for some 
time, and then backed out as politely as he was able. The 
stranger was William H. Walters, aged thirty-seven, a machinist, 
of Alexandria, in Egypt. Walters last Monday was sent for trial 
at the assizes, after an examination before the Birmingham magis- 
trates, charged with unlawfully possessing dies for making English 
and Italian coins, At about the same time that he went to Messrs. 
Heaton’s he had succeeded in inducing a Birmingham die-sinker 
to make him three pairs of dies, by which to produce respectively 
Italian twenty franc pieces, French ten franc pieces, and English 
sovereigns, all for £21. A stamp, a press, and a pair of rollers 
were all ordered elsewhere, together with three sets of tools for 
cutting out blanks, a pair of piercing tools, and 4 milling machine 
for putting the edge on the blanks. Most of the apparatus and 
other tools necessary for illicit coining were found at Southampton 
ready for shipment, and other suspicious goods he had upon him 
when he was arrested. 

Failure from bond fide losses is justly regarded by creditors as a 
misfortune which entitles a debtor to conciliatory treatment. This 
has been the case with the creditors of Messrs. Round and Son, of 
Sheffield, said to be the most extensive spoon and fork manufac- 
turers in the kingdom, who have just failed with liabilities amount- 
ing to £35,041 18s. 2d., assets £33,382 8s. 11d., leaving a deficiency, 
therefore, of £1659 9s. 3d. Their creditors met in Birmingham 
on Monday, under the presidency of Mr. Henry Wiggin. Mr. 
Burdekin, of Sheffield, appeared for Messrs. Round, and gave a 
sketch of their history. Mr. John Round began business in 1847 
with £200 capital, in some humble workshops in Tudor-street, 
Sheffield. His trade rapidly increased, he took his son into 
partnership, and two years ago spent upon additional premises 
in Eyre-street, a great deal of money, which had not yet been 
fairly remunerative. Whilst in 1866 the firm turned over £39,551, 
they last year turned over £56,303. They had however, entered 
into speculations which had proved disastrous. A store in Mon- 
treal which they opened as dealers in hardware and electro-plate, 
was, unprofitable, and the stock, with the exception of a small 
portion of it, was realised and amounted to £3000. The firm 
lost £600 by stocking the shop in Paris of a man named Stubbs ; 
they were creditors for £1800 in the failure of Goodbehere and 
Co., but they were most unfortunate in their connection with Sarl 
and Son, of Cornhill. Messrs. Round stocked their shop under an 
arrangement for payment on delivery. When Sarl and Son got 
into difficulties Messrs. Round were unable to come to any other 
arrangement than that of paying all their debts, which amounted 
to £10,000, and taking as security the stock in Cornhill. The 
business was in good working order, and, as a going concern, there 
appeared to him to be a surplus. The meeting resolved that the 
estate should be liquidated by arrangement, and not in bank- 
ruptcy. 

rN question of some importance to water companies oqeeatod 
the attention of Mr. Rupert Kettle, the judge of the Dudley 
County-court, on Wednesday last. A brewer of that town 
claimed £50 as damages from the South Staffordshire Water- 
works Company on account of loss to a much larger amount 
which he had sustained by reason of the defendant’s having in 
the middle of the summer failed to supply him with the water 
which he required for his business, notwithstanding that an agree- 
ment had been entered into between them, whereby the company 
agreed to supply the brewery with certainly 20,000 gallons per 
quarter. The supply began to fail about Whitsuntide, and on 
several occasions there wasnowater. Thecompanyclaimed exemp- 
tion under the thirteenth section of the Waterworks Clauses Act, 
1863, maintaining that the cause of the non-supply was unavoid- 
able. The obstacle was a series of disasters. The company have at 
Sandfield, near Lichfield, three pumping engines and three pumps 
constructed by Messrs. Boulton and Watt. To supply the regular 
demand in the Dudley district for water the three engines were 
required. If one failed the supply for customers fell off. Owing 
to a defect in the bucket one of the engines stopped pumping and 
was kept still for eight days about the 11th of June, and two 
days later it had to be altogether stopped because of a slip in the 
Shaver’s End Reservoir, which was, therefore, of necessity, emptied 
and kept empty for six weeks for repai The slip had been 
brought about by the very trying weather. Dudley depended, in 
the first place, upon the Shaver’s End Reservoir, and, consequently, 





upon the; engines at Coneygre. The engines were not of them- 


| selves strong enough to supply Dudley; but it would be quite 





possible with more powerful engines, and larger mains, to supply 
Dudley without the reservoir. At the same time that the Shaver's 
End Reservoir failed the reservoir at Walsall was found to be 
leaking because of the decaying of the stump of a tree which had 
been carelessly left in the foundation. Mr. William Vaudrey, 
chief engineer of the company, in reply to the judge said that it 
was necessary for the company to construct other works before 
they could give a full supply at all times to their customers. His 
honour pronounced for the plaintiff, stating that he relied very 
much upon the evidence of Mr. Vaudrey as to the state of the 
Shaver’s End Reservoir, and the answer as to the want of other 
machinery. The judge consented to give the company a copy of 
his notes. The appeal, if there should be one, it was understood, 
would be as to the contract. 

The inquest upon the three deceased who were killed by the ex- 
plosion of a boiler at the Chatterley Ironworks, Tunstail, North 
Staffordshire, has closed. Mr. R. B. Longridge, who had ex- 
amined the boiler for the coroner, showed that the accident was 
due to fractures and corroded rivet-joints, brought about by over- 
heating, sudden contraction, and overstraining. Other boilers, 
working with the boiler that had burst, were in an unsafe condi- 
tion from the same causes. _He recommended the use of better 
water to prevent scurfing, that had led to the overheating ; the 
horizontal delivery of the feed-water, to prevent sudden contrac- 
tion ; and that the water should not be run off for repairs till the 


| brickwork had had time to cool, thus to prevent overstraining by 


the objectionable practice of blowing off the water-pressure. “Mr. 
T. Wynne, her Majesty’s Inspector of Mines, approved Mr. Long- 
ridge’s testimony. The jury returned a veriict of accidental 
death, recommended that Mr. Longridge’s suggestions should be 
carried out, the boiler tenders strictly superintended, and that 
greater care should be displayed when the engineers were changing 
turns. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—MEETING OF THE BOARD oF ARBI- 
TRATION : The wages question—TRADE ON THE TYNE— THE COAL 
AND COKE TRADE OF THE NORTH— THE IRONSTONE MINES. 


AT last the troubles on the Continent have begun to affect the 
Cleveland iron trade. Pig makers and manufacturers being so 
well sold forward they have little cause to fear any immediate evil 
effects of the war. But the disastrous struggle continuing, trade 
in many parts has in consequence been paralysed, and contracts 
being rapidly concluded makers and brokers find the greatest 
difficulty in obtaining fresh orders. Certainly most of the smelters 
have contracts which will keep their blast furnaces going far into 
next year, but as they are not booking new orders there is naturally, 
with the tremendous productive power of the north of England, 
considerable cause for uneasiness. The market is depressed and 
pig iron is being sold in most cases several shillings per ton under 
the list quotations. If the war should terminate shortly I am 
still inclined to believe, with many makers, that the Cleveland 
district will not suffer very materially. 

With regard to the finished iron trade, a still more gloomy pros- 
pect is taken by manufacturers. Last week I alluded to this, and 
also called attention to the wages question. On Monday the 
Board of Arbitration held a meeting at Middlesbrough, and 
accepted the following notice of the masters :— 

**Having regard to the serious decline in demand for, and in the 
selling prices of, finished iron, and to the discouraging prospect 
for the year 1871, the employer members of the Board of Arbitra- 
tion hereby, in accordance with the award of Mr. Thomas Hughes, 
M.P., give notice to the operative members of the said board that 
a reduction in puddling and in all other mil) and forge wages, to 
such extent as may be agreed upon, or as failing agreement may 
be settled in accordance with the rules of the board, is claimed to 
take effect at the expiration of three months from the 1st day of 
October, 1870.” 

The board also accepted the following notice of the ironworkers 
of the north of England :—** At a meeting held in Sunderland on 
September 23, 1870, it was resolved that notice be given on the 
lst of October, 1870, for an advance of one shilling per ton on 
puddling, and ten per cent. on other mill and forge wages, to take 
effect on January 1, 1871. (2) That as the question of the mill- 
men’s prices was brought before the standing committee of the 
board in 1869, and as they and other branches of the trade in this 
district are working under the prices paid in other districts, we 
hereby request the standing committee to collect the prices of 
millmen, shinglers, and forge rollers, from other districts ; that on 
and after the lst of January, 1871, we claim the same price to be 
paid to shinglers, forge rollers, and millmen, connected with the 
Northern Board of Conciliation and Arbitration, independent of 
ten per cent. above named. (3) That where Sunday fettling still 
continues we desire, at the request of the men, that it shall be 
discontinued at the end of this year, and that on and after 
January 1, 1871, the first shift shall commence on Monday night. 
Nothing further than a preliminary discussion upon these notices 
took place, and the secretaries were requested to take immediate 
steps for obtaining the prices paid in other districts for mill and 
forge work. 

Trade on the Tyne continues in a satisfactory condition. Ship- 
ping is active. The Tyne Steam Shipping Company, under the able 
management of Mr. Richard Welford, propose extending their 
London business, and for this purpose they are having a splendid 
steamer built at Palmer and Co.’s yard, which is to make the 
run between the Tyne and London in twenty-four hours. All 
departments of the great works of Palmer and Co., at Jarrow, are 
fully employed. he other shipbuilders and engineers on the 
Tyne are busy. 

The coal and coke trade of the north is in a satisfactory state. 
In South Durham there is great briskness. 

The ironstone mines in Cleveland are working steadily. New 
royalties are being opened in theneighbourhood of Lofthouse, near 
Saltburn-by-the-Sea, 








INTERNATIONAL EXHIBITION of 1871.—Artists, manufacturers, 
and others, who have not expressed their desire to be admitted as 
exhibitors in 1871 are requested to do so before the 10th of Nov. 
next. 

THE PARKS AND PROMENADES OF Paris.—It will interest many 
of our readers to know that M. Rothschild, the publisher of M. 
Alphand’s magnificent workon ‘‘Les Promenades de Paris,” is now 
in London, and will be happy to show as much of the work and 
plates as has been published to those who are interested in the 
subject. His address is, 12, Warwick-lane, Paternoster-row. 


South Kensincton MuseuM.—Visitors during the week ending 
Oct. 8th, 1870, On Monday, Tuesday, and Saturday, free, from 
10 a.m, to 10 p.m. : Museum, 16,505 ; Meyrick and other galleries, 
3053. On Wednesday, Thursday, and Friday (admission 6d.), 
from 10 a.m. till 5 p.m., Museum, 2438 ; Meyrick and other 
galleries, 249. Total, 22,245. Average of corresponding week in 
former years 14,011. Total from the opening of the Museum, 
9,864,801. 

THE PoLtviIon or Rivers.—The Town Council of Stalybridge 
have just caused an inquiry to be made as to the accommodation 
of the depositing of ashes and sewage in connection with the 
property standing on the banks of the Tame, which runs immedi- 
ately through the heart of the town. The inspection showed that 
no accommodation existed, with very few exceptions, for the re- 
ception of therefuse, andthecommon place of deposit of the sewers 
is the river. The corporation are now taking steps to amend 
such an unsatisfactory state of things, andto do away with the evil, 
on which serious issues rest, 
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WALES AND THE ADJOINING COUNTIES, ° 


(From our own Correspondent.) 

THE IRON TRADE; But little improvement expected while the war 
lasts : Position of the trade in the West districts : Prospects for the 
future : Old contracts on the eve of completion : The Welsh makers : 
Future briskness expected to compensate for present dulness : Pros- 
pects'in regard to Russia— American inquiries not expected to im- 
‘prove at the end of the year- THE HOME TRADE—THE TIN-PLATE 
TRADE; Quarterly meeting at Gloucester—STEAM AND HOUSE COAL 
TRADES—TRADE OF THE SOUTH WALES PORTS. 


Ir becomes more evident as one week succeeds another, that but 
little, if any, improvement can be expected to take place in the 
iron trade as long as the war lasts. As far as this district is con- 
cerned, the position of the trade has undergone but very slight 
alteration since the war broke out. Large contracts were then in 
hand, and up to the present time makers have had to put forth 
every effort to get those orders cleared off by the specified period, 
which, as before observed, was very seriously militated against by the 
long and renewed draught in the summer. It may well be under- 
stood, therefore, that the actual state of affairs has not yet been 
really realised here. As but few orders have, however, been 
secured during the time referred to, it must now be felt that the 
effects of: the great conflict will shortly be more palpable in all 
parts of the district. Many of the old engagements are on the eve 
of completion, and employment will gradually become less plentiful. 
Makers are, however, it is believed, pretty well prepared for the 
worst, and the delay of another month or two will not 
affect their position very materially. It is pretty generally agreed 
thet it would not just now be advisable to speculate further than 
to meet present requirements, all hope of the restoration of peace 
not being yet abandoned. An early peace is, however, by many, 
despaired of, and consequently for the next month or so, but little 
improvement canbe looked forward to in any branch of trade. It is 
also, on the other hand, however, pretty confidently believed that the 
general briskness in business that is likely to ensue on the close of 
the war will fully, if not more than compensate for the dulness 
that may continue to prevail in the meantime. Consequently it 
may be held that, if the present complicated state of affairs 
in Europe can be cleared up before the end of the present sare 
the prospects for the beginning of the next will be particularly 
encouraging. Notwithstanding that the Baltic ports will very 
shortly be closed altogether for the winter season, latest advices 
augur favourably for the future in regard to the Russian demand. 
Concurrent with the official denial of the alleged warlike prepara- 
tions on the part of that country, it is reported that new and 
extensive lines of railway are again being mapped out, which leads 
to the supposition that the usually large requirements of the Mus- 
covite empire will be proportionately increased when those railways 
are being constructed. American inquires will not probably 
quite so large as the year draws to a close, but there is some reason 
to believe that specifications of some magnitude will arrive from 
other sources, so that the winter trade will not be so greatly 
depressed as otherwise it might be. 

The home trade evinces a degree of quietude, but small orders 
are being given out for railway materials for relaying purposes. 
Other descriptions are in average request. 

There was scarcely an average attendance of manufacturers at 
the quarterly meeting of the members of the tin-plate trade, held 





at Gloucester on Monday, and but few buyers were represented. 
Mr. Woodruffe, of the Machen Works, Monmouthshire, was in 
the chair. It appeared from the opinions expressed by those 
present that the high prices obtained at the last Banca sale were 
quite unexpected, and caused some surprise in the trade. The 
stocks in the hands of manufacturers were reported very small, 
but it is believed that considerable stocks are held by some 
buyers. Compared with the high quotations for tin, the prices 
obtained for plates are, to a great extent, unremunerative. The 
war has had an unfavourable effect on the trade, inasmuch as that 
a large number of black plates that were formerly sent to France 
are now thrown upon the markets. It was resolved that prices 
should remain the same as fixed for the last quarter. It was also 
further resolved that the next quarterly meeting should be held at 
Newport. 

In the steam coal trade business continues tolerably brisk, and 
the collieries throughout the district are kept in more regular 
employ than for some time past. Comparatively little is doing 
however, with French or German markets, a falling of in this 
respect having been observed each succeeding week. The cold 
weather which has set in has exercised a considerable influence in 
the home branch of the trade; purchases are being entered intomuch 





more extensively by coasting buyers, and winter stocks are being 
rapidly laid in. The consumption of these qualities is also ex- 
panding locally. 

The returns of the trade of the Welsh ports for the last month 
will, considering the state of affairs, compare favourably with 
those of the corresponding month of last year. A decrease is, how- 
ever shown in each case. The exports of coal for the month were 
as annexed :—Cardiff, 192,216 tons, against 176,616 tons, in 
September, 1869 ; Swansea, 41,918 tons, against 45,840 tons ; New- | 
port, 28,500 tons, against 29,494 tons; and Llanelly 5958 tons, | 
against 7695 tons. The shipments coastwise were as follows :— 
Cardiff, 69,592 tons against 70,058 tons; Swansea 26,172 tons | 
against 17.958 tons ; Newport 63,218 tons against 56,893 tons, and 
Stanelly 17,022 tons against 11,290 tons. Cardiff exported also 
16,784 tons of iron, and 2554 tons of patent fuel ; Swansea 3118 | 
tons of iron, and 16,599 tons of patent fuel; and Newport 23,979 
tons of iron. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE SCOTCH PIG IRON TRADE—-SHIPMENTS OF PIG IRON—THE | 
MALLEABLE IRON TRADE —THE MINERAL OIL TRADE—ENGINEER- 
ING AND SHIPBUILDING—PROPOSED EXTENSION OF GRAVING 
pock AT LEITH —-THE INAUGURATION OF AN IMMENSE GaSo- | 
METER. 

THE Glasgow pig iron market has been steady during the past 

week, with a slight improvement in prices. There is a good deal | 

of business doing in warrants at 51s, 5d, to 51s. 6d., prompt cash. | 

No. 1, g.m.b., 52s. ; No. 3, 51s. 6d. | 
There is a marked improvement in the chigrecate, and the 

pressure for steamers to meet the strong demand for pig iron for 

4 ble; and 


result of the war give but little hope of better prices in this branch 
of the trade. 

In the finished iron department the toneis firm. The malleable 
trade has been fully occupied during the week, the mills in 
Lanarkshire being kept quite night and day. ere is a strong 
demand forrailwayironforabroad. The Scotch makers are said to be 
tendering for extensive orders for rails for Italy. One of the five 
new mills at Blochairn has been started satisfactorily. When the 
other two mills and forty gas P aes ing furnaces are in full opera- 
tion those works will be in a favourable position to compete with 
the North of England manufacturers. The chief branch of the 
trade contemplated here is ship-plates. There is a good demand 
at present for angles and beam iron for shipbuilding purposes, and 
also for boiler tubes for the Clyde builders. 

Tin-plates are in good demand, the Tin Plate Company at Coat- 
bridge being only able to supply the demand through the three 
new furnaces added to the establishment. 

The mineral oil trade of the district has already taken the start 
for the winter season, and the production will, it is believed, be 
fully one-half more than it was last year. The weekly production 
of crude oil in Scotland last year amounted to 420,000 gallons, 
and the trade gave employment to about 6000 men, who earned 
about £7000 weekly. 

The — and ironfoundry trades are still very active, 
and iron shipbuilding on the Clyde is at present in a very flourish- 
ing diti A ber of large contracts have been secured 
lately by some of the leading firms, and negotiations are 
still pending for fresh orders, which augurs well for the 
winter prospects of this branch of industry. A few of the 
ship yards, however, are comparatively slack, and it is to be 
regretted that a better distribution of the work has not been 
made, as thus a larger number of workmen might have found 
employment, and the working of overtime and double shifts 
(always an unprofitable and uncomfortable way of conducting 
business) might have been avoided. It appears from a statement 
of the trade that the total tonnage launched during the three 
o—- ending 30th ult. was 137,000 tons, being 4000 less than 

uring the same period previous year, but 18,000 more than dur- 
ing the three quarters in 1868. The amount of work actually on 
the stocks at present, including vessels of which the keels have 
been laid to those about ready for launching, is eighty-four vessels, 
of an aggregate tonnage of about 80,000 tons, 

The graving dock accommodation at Leith has frequently been 
found to be inadequate for the requirements of the port, and the 
commissioners, with the view of remedying the grievance, have re- 
solved to lengthen the Commercial Dock. There are altogether 
six dry docks at Leith, but with the exception of the new one— 





house a large new steamer, which is now being engined by Messrs. 
R. ay. bays and Co., at Newcastle Quay. 

The Committee of the Manchester _ EE has reported 
progress for 1869-70. The revenue fur the year was £216,164, 
showing an increase of £21,339 as com with 1868-9. The 
total profit realised in 1869-70 was 343, against £52,730 in 
*1868-9. No less than £24,487 was applied towards the liquidation 


of the mo’ debt. The average price charged for gas is 3s. 5d. 
per 1000 cubic feet, or 1s, 4d. per 1000 cubic feet lessthan in 1860, 
The shipyards of the Hartlepools are e upon several 


large iron vessels. The iron trade of the Hartlepools has not 
been materially affected by the continental war; large quantities 
of railway chairs and rails are being still manufactured for lines 
in course of formation in India and Russia. 

The new steamer Stork, built by Messrs. C. and W. Earle, of 
Hull, has made a successful trial trip on the Humber. She 
attained a speed of abouteleven knots per hour. Messrs, Earle are 
executing orders for seven or eight steamers, all of whieh, with 
the exception of one ordered from London and another ordered 
from Liverpool, are for Hull firms. 

The lower portion of the Bradford Canal, from North Brook- 
bridge to Shipley, where it joins the Leeds and Liverpool Canal, 
has been purchased from the Bradford Navigation Company (which 
is now being wound-up in the Court of Chancery) by some of the 

rincipal stone merchants, contractors, and other traders in Brad- 
ord and Leeds interested in the re-opening of the canal for traffic. 

The Rivers’ Pollution Commissioners visited Middlesbrough on 
Friday. In opening the proceedings, Major-General Denison con- 
gratulated those present on the remarkable change in the aspect of 
the place since he visited Middlesbiough twenty-six years since. 
At that time the place could scarcely be said to have had an exiet- 
ence ; now it was a large borough of 40,000 inhabitants, Mr. 
Dodds, chief clerk to the Tees Conservancy Commissioners, pre- 
sented a statement on behalf of that body, which complained that 
the sewage of the town in the lower reaches of the river fouled 
the banks, and was a great nuisance The commissioners also 
complained that the large quantity of water taken from the upper 
reaches of the river by various water companies limited its power 
for scouring Lang 0g 

There has been little changein the state of affairsin the South York- 
shire district during the week, A fair business is being done in rails, 
plates, bars, axles, tires, and other descripticns of manufactured 
iron, The foundries are also well employed. A brisk trade con- 
tinues to be done with Hull and Grimsby in steam coal, a good 
deal being sent to the Baltic ports. A great change in the metro- 
politan coal trade is anticipated poy hy a proposed reduction of 
the rates to Grimsby and Retford by the Manchester, Sheffield, and 





the Prince of Wales—none of them are large enough to 
date the ordinary traders. When it happens, therefore, that any 
vessels of that c are in need of repairs, and the Prince of Wales 
dock engaged, they have to be taken to the slip at Granton, or 
towed to the nearest port where accommodation is to be found, 
thereby causing much inconvenience. In size the Commercial 
Dock is 150ft. by 40ft. at bottom, and at present can only be made 
available for the smaller craft which come into the port. The 
commissioners propose to extend it in length by 100ft., and when 
this shall have been done it will be capable of accommodating 
ordinary steam traders. 

The inauguration of an enormous gasholder took place in 
Glasgow at the end of last week, in the shape of a splendid 
dinner partalen by members of the town council and other cit 
magnates inside the huge tank itself. This new gasometer, whic 
measures |60ft in diameter, is being erected by Messrs. Laidlaw 
and Son, Mile-end. On the two days after the dinner this great 
structure was open to the public, and a very large number availed 
themselves of the opportunity of inspecting it. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


INDIAN PRINCES AT SHEFFIELD— PROPOSED SCARBOROUGH AND 
Wuirtsy Coast RatLway—THE RIvERs’ POLLUTION CoMMISSION 
In DurHAM—MANCHESTER NEW TowN HALL—MaNCHESTER 
Stream Users’ ASSOCIATION—STATE OF TRADE AT SHEFFIELD— 
STEAM SHIPPING IN THE NORTH—GAS AT MANCHESTER—TRADEAT 
THE HARTLEPOOLS—STEAM SHIPBUILDING ON THE HUMBER— 
BRADFORD CANAL—THE RIVERS’ POLLUTION COMMISSION AT 
MIDDLESBROUGH—STATE OF TRADE IN SOUTH YORKSHIRE— 


THE Nawab Nazim of Bengal, Prince Ali Kudr, and Prince 
Solyman Kudr, accompanied by the gentlemen of their suite, 
visited, on Tuesday, the Atlas Works, Sheffield (Sir John Brown 
and Co , Limited). The party—escorted by the Mayor of Sheffield, 
the Master Cutler, Mr. J. D. Ellis, managing director, Mr. E. 
Huntley, commercial manager, Mr. C. B. Holland, foreign 
manager, Mr. J. Cave, and Mr. S. F. Acton—inspected the steel 
department, the north forge, the steam-hammer department, the 
armour-plate miil, the Bessemer department, the rail mill, the 
spring department, and the shot and shell department. The dis- 
tinguished visitors displayed great interest in the Bessemer pro- 
cess of converting pig iron into steel. 

Surveys are now being made for a proposed Scarborough and 
Whitby Coast Railway. ; 

The Rivers’ Pollution Commissioners have been making a tour 
in Durham for the purpose of ascertaining the best means of pre- 
venting the pollution of the rivers Wear and Tees and their tribu- 
taries. 

Messrs. Clay and Son, the contractors for the brickwork and 
masonry of the foundations of the New Town Hall at Manchester, 
have completed their contract. The salary of Mr. J. G. Lynde, 
the Manchester city surveyor, has been increased from £1100 to 
£1250 per annum. 

At the last monthly ting of the Manchester Steam Users’ 
Association, Mr. L. E. Fletcher, the chief engineer, presented his 
report, which stated that during the last ten months 462 visits of 





em agen | had been made, and 1023 boilers examined, 676 exter- 
n 


, and thirteen internally, eleven in the flues, and 323 entirely ; 
while, in addition, three boilers had been tested by hydraulic 
pressure. In the 1023 boilers examined, 206 defects were discovered, 
thirteen of them being dangerous. With regard to explosions, Mr. 
Fletcher stated that he had seven to report, by which twelve per- 
sons were killed and twenty-seven others injured. Not one of these 
explosions originated with boilers enrolled under the association. 





shipments to russian and other ports has been F 
this is likely to continue so long as the navigation of the Baltic 
remains open. The returns for the past week are 11,541 tons 
foreign, and 5102 tons coastwise— total 16,643 tons, as against 13,572 
tons for the corresponding week of last year, showing an increase 
tor the past week of 3071 tons. Upon the whole, if the present 
rate of deliveries continues, there is every prospect that the ship- 
ments, at the end of 1870, will be quite equal to those of last year. 
In consequence of the very excellent demand for special brands 
deliveries out of store are progressing at the rate of about 200 tons 
per day. The local consumption also continues unabated. 
The imports from Middlesbrough, up to the present time, show 
an increase for the year of 18,211 tons. It yg from a state- 
ment of the position of the trade, made up for the nine months 
ending 30th ult., that the total stocks in the hands of makers 
show a decrease' of 43,144 tons, as compared with Christmas 
1869. On the other hand, the quantity in stock has increased 
during the same period 94,875 tons, showing a total increase in 
the stocks in Scotland of 51,731 tons. But we must take into 
account the interference with exports caused by the Franco- 
Prussian war, and the very serious strike among the puddlers 


which existed early in the year, and which is reckoned to have 
reduced the local consumption during its continuance to the 
extent of about 25,000 tons; and in this view of the case the 
returns cannot be regarded as at all unsatisfactory. The specula- 
tive market is very inactive, Uncertainty as to the 


timate 


The ber of expl which had come under his notice since 
the commencement of the year was thirty-four, resulting in sixty- 
two deaths and seventy-eight cases of personal injury. Of the 
seven explosions occurring during the it two months, the first 
was caused by external corrosion of plates, the second occurred 
with a marine boiler from failure of the superheater, the third 
from a bad safety valve, the fourth from the treachery of a plain 
cylindrical externally-fired boiler, the fifth and sixth were ex- 
plosions of patent safety water-pipe boilers, which gave way in 
the vertical water tubes at the back; and the seventh, like the 
fourth, arose from the treachery of a plain cylindrical externally- 
firod boiler. 

Countermands which had been received at Sheffield from German 
houses have been recalled, and some firms have now received in- 
structions from Germany to complete the orders given, Business 
with France, however, remains almost at _& standstill, The 
American demand has improved. Great activity prevails in the 
“heavy branches,” and the iron trade of the district is generally 
ee tees Be sn Shi ping Com to extend its 

ie e Steam Shi y i 
Lact Lease and the atoctere tarts had built at the yard of 
Messrs. Palmer and Co. (Limited), Jarrow, a large steamer spe- 
cially constructed for this trade. She is guaranteed to make 
the run between the Tyne and London in twenty-four hours. 
Messrs. Leslie and Co., of Hebburn, have built for a Liverpool 





e Railway Pampers. Coal and coke are in brisk de- 
mand for Lincolnshire, and an average quantity of engine fuel is 
being sent into Lancashire. 








PRICES CURRENT OF METALS AND OILS. 
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BREAKFAST.—Epps’s Cocoa.—GRATEFUL AND OOMFORTING.— 
The very agreeable character of this p: tion has rendered it a 
favourite. The Civil i remarks :—“* By a 

thorough knowledge of the natural laws which oe the opera- 
tions of digestion and nutrition, and by a careful application of 
the fine properties of well-selected cocoa, Mr. Epps provided 
our fast tables with a Poe favoured beverage which 
rr save us many a heavy doctor's bill” Each packet is labelled 

AMES Epps & Co., Chemists, London.—[Advt.] 
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THE HEAVY BREECH-LOADING AND RIFLED 
ARTILLERY OF FRANCE. 

Disastrovs and unlooked-for as the shortcomings of the 
French military system latterly have been, the disasters are 
too recent, and too little of theirconditions are yetknown, for 
any one to be competent to assign to them their real 
causes, proximate and remote. But, however ill-managed 
in other respects, lately the higher departments of 
French military science have this merit at least, 
that they have preserved their secrets as to bettered 
weapons, and other military improvements, up to the 
last possible moment—namely when any improvement 
must become known more or less, by being shown in 
actual use—with a success that has not been equalled 
by any other European Power, except perhaps Russia, 
whose secrecy is mainly owing to its desert isola- 
tion, and the absence of a press or a literature worthy the 
name. Prussian guns of all sorts and sizes have been 
illustrated and described in our own columns, often from 
authenticated Government regulation lithographs and circu- 
lars, notwithstanding that the Prussian system professes to 
be profoundly aon of publicity; and were we in that 
happy land of Bismarkian freedom, we should no doubt 
have shared the fate of Herr Jacoby, sent to prison 
for his having in temperate terms spoken the too-cutting 
truth— because it was the truth—as to Prussian aggran- 
disement at the expense of French soil and unwilling 
French subjects in Alsace and Loraine—for have we not 
divulged the very drawings and instructions for all classes 
of artillery of the Grosse Kénig. 

The French, as well as the Austrian field artillery, 
we have fully illustrated and described, but as respects the 
French, very heavy natures of breech-loading rifled 
cannon for coast defence, fortresses, the fleet, and 
now constituting the principal strength of Paris (as 
will be seen from our correspondent’s letter) have 
never yet been accurately described, nor intelligibly 
ill by any publication or work in French or 
English, nor, until the present hour, described and 
illustrated by ourselves. However, it. has been ac- 
complished, even Frenchmen hitherto have been pre- 
vented from procuring exact details of these classes of 
guns in their own country’s armaments; and as the will of 
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a .until lately. pretty strong’ Government, has always 
been expressed decidedly against such publicity, some 


Frenchmen who as manufacturing engineers must have | po 


possessed the requisite information have apparently been 
deterred from giving it. Admiral Paris, in his volumi- 
nous publications was great upon every European armament 
except that of his own, upon which he was most discreetly 
silent. In the “ Grandes Usines” of M. Turgan, the “ Armes 
de Guerre,” &c., of M. Figuier, in various more or less 
— or guasi scientific French periodicals, such as the 
“* Revue Maritime et Coloniale,” and in divers brochures from 
the presses of Paris or of Liege, descriptions more or less 
garbled or purposely inexact, or with the precise points of 
value and interest left out, have appeared from time to 
time, professing to give particulars of the French heavy 
breech-loading artillery. We are not at all certain that 
our Woolwich authorities have ever obtained trustworthy 
particulars of these French guns, although we are aware 
that a distinguished officer of the late Ordnance Select Com- 
mittee did obtain some tracings in answer to a direct re- 
quest made in 1867, through the Embassy at Paris, which, 
we believe, proved neither complete nor in all parts recon- 
cileable. It is no wonder, therefore, that no journal pro- 
fessional or other in Great Britain, has yet been able to 
give any account of French breech-loaders, nor that 
we ourselves have till now not been able to supply 
the want. We are now enabled to do so, through 
communications made to us by a distinguished member 
of our profession, who has been in possession of 
good opportunities of observation in France at various 

riods, and who has gradually collected sketches and 

imensions, &c., from which, together with some actual 
lithographed instructions issued by the Imperial Govern- 
ment for the French fortresses and fleet, he has prepared 
scale drawings, which placed at our disposal, have enabled 
us for the first time to lay before the English engineering 
and military public authentic details as to these heavy 
guns, their management, powers, &c. 

As the heavy rifled cannon of to-day are the ine- 
vitable results of the system of armour-plated ships 
and forts, brought into use for the first time, at least, 
by the Emperor Napoleon III., so both the one and the 
other in reality are the offspring of the inventive genius 
of the French General Paixhans. Guns for horizontal shell 


fire were not an absolute novelty before his time. It stands 
recorded that as early as 1709 an Italian, named Perzetti, 
inted out to the French artillery at Marseilles the means 
by which live shells might be thus fired from ships’ guns, 
or others of large calibre. St. Remy, in his large work on 
artillery about 1784, proposed a sort of hollow cylindro- 
spheric bomb or shell to be fired from the larger natures of 
guns, and modifications of these were again brought for- 
ward in 1795 by M. Forfait, as boulets creux ovoides. 
General J. H. Paixhans, however, in his work “ Nouvelle 
Force Maritime,” published in 1821, was the man who put all 
these scattered fragments together, and proved, first, that 
no existing wooden men-of-war, however heavily armed or 
built, could resist the crush and conflagration to be pro- 
duced by firing from guns of great calibre hollow explo- 
sive, penetrative projectiles—shells fired horizontally in 
faet—and secondly, that “avery small vessel might be con- 
structed which, itself impenetrable to the shot of existing 
men-of-war, and with but one or two guns of large calibre 
firing shell, and without any skilled navigating crews, 
should be more than a match for the heaviest and best ships 
afloat.” Paixhans had in his mind obviously an armoured 
gunboat, steam-propelled, and armed with the heavy guns 
which still bear his name. Every day’s experience since 
has served to proved the prescience and exactitude of these 
forecasts of that able man, though but a part of his notions 
were for years realised. The earliest experiments con- 
ducted at La Ferte and elsewhere so conclusively showed 
the value of the large calibre shell gun that the 
French Government of that day at once constructed a 
large number, and distributed them through their fleet 
and coast batteries ; but it was not before the utter de- 
struction in a few hours of the whole Turkish fleet at 
Sinope, by the Russian ships — shell, that the im- 

rtance and destructive power of Paixhans’ creation 
seetinas enforced upon all the world ; though prior to that 
all European Powers had, more or less, applied and de- 
veloped the shell gun. 

From 1857 to 1862, or thereabouts, the French heavy 
artillery was in a transition state ; multiplied experiments 
were made as to the substitution of rifled for smooth- 
bored guns of all natures. In all these, whether for 





the field, coast, or marine use, the French authorities, 
with the desire they always evince to avoid all useless 
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condemnation of existing arms, and to incur a minimum 
of expense for improved ones, held steadily before them the 
question how far it should prove possible to utilise 
aud adapt their existing stocks of smooth-bores. After 
the first great changes and simplifications of the old 
bronze smooth-bores for field service, due to the energy, 
if not to the personal skill, of Napoleon III., it was soon 
apparent that a rifled muzzle-loadivg field and siege 
train of bronze, more efficient, at least, than any 
other field or siege artillery then in Europe, might 
be produced, and it was produced. Whether this is 
or is not now surpassed by the steel field guns of Prussia 
we are not going here to discuss, further than to say that a 
bad or only equally good tool, if better handled, will often 
seem to the bystander the better, thouvh there may be but 
little difference in their merits. Then came the question 
of the heavy rifled cannon, and whether it might not be 
possible to reinforce with wrought fron or steel shrunk on 
in rings the large existing stock of Paixhans, and to rifle 
their chases. About 1864, we believe, it was first proved 
that this was practicable, and that with moderate charges 
the old shell guns, rifled and hooped, possessed great powers, 
but were however not safe if employed with the larger 
chargesnecessary to givesnch initia! velocities as the progress 
of armour-plating was already indicating must s.on become 
necessary. The problem, so far thus solved as regards the 
Paixhan cast iron shell guns, then suggested a new 
form of the inquiry, viz. :—might it not be possible to 
construct cast iron hooped guns, but upon a new type, that 
should give ample resistance to the largest charges not 
that might be fired (which has been the form of the inquiry 
amongst ourselves), but which it might be necessary to fire. 
And a year or two settled this affirmatively, and at the 
same time developed that system of breech-loading as 
applied to these guns which continues to the present time in 
use in the French service, and which, handled by French 
guuhers, and apparently with no want of skill, is annoying, 
while we write, the Prussians from the forts round 
Paris, and which may probably ere long give them some 
more decisive taste of their quality. Thus, as we have said, 
the existing hooped, cast iron, rifled, breech-loading, heavy 
naval and fortress French gun, is asort of lineal descendant 
of the Paixhan gun. We shall digress here a little to 
answer a question by anticipation that will naturally occur 
to several of our readers. The French heavy gun, being 
a cast iron body, hooped with steel rings, and having un- 
questionably been found to answer in so far that it is, if 
not of great, vet of sufficient strength, how is it that we, in 
common with all competent and unbiassed men in 
England, bave set our faces against the conversion 
of our existing stock of cast iron smooth bores by 
some like process of ring strengthening into rifled 
cannon ; that we have opposed Parsons’ plans 
aud those of Palliser, his copyist, alike? Our ivily is, 
the French are not converted guns, they are cast iron 
bodies, specially cast and hooped in a scientific and prac- 
tically good style; and their calibres are sufficient. We 
have never denied the possbility of converting our, say, 
68-pounders into rifled cannon, if? properly gone about, 
but we have denied, aud continue to deny, that a safe gun 
can ever be converted on the plan of Parsons and of Pal- 
liser. We have affirmed that, when converted, a useful 
smooth bore will have been made into a useless, because 
too small, rifled gun; and that possessed, as we are, of the 
most magnificent plant and skilled hands in the world for 
the production of wrought iron ringed rifled guns, any 
return to the partial use of the inferior material 
cast iron is a step to the rear. The impression was 
early given that it was impracticab’e to convert our 
smooth bores into hooped rifled guns by the very 
first experiment made at Woolwich. It was deter- 
mined by Government during the time of Sir William 
Armstrong’s career at Woolwich, that the trial should be 
made, and as into apparently the best possible hands it 
was committed to Sir William to strengthen, by shrunk 
on rings, ove of the old cast iron heavy guns, 

The method he took presents certainly a singular excep- 
tion to the skilfulness of most of his designs. In rear of 
the trunnions of the gun he turned the outside into a 
cylinder, cutting deeply and suddenly inte the substance of 
the cast iron, and upon this reduced portion he shruvk on 
his rings, As almost any ironfounder or blacksmith might 
have predicted, the cast iron body tore asunder at 
the repentrant angle, just behind the trunnions, where its 
diameter had been thus suddenly and uselessly diminished, 
and its substance taken away. We cannot suppose Sir 
William conducted the experiment with any great good 
will, being himself the prophet of wrought iron, and being 
able to show abundant and excellent reasons for the inex- 
nerf of attempting any meddling with the old smooth 
ores of cast iron ; but his method of procedure looked 
uncommonly like “one how not to do it,” and the effect was 
that one so competent having failed the matter was aban- 
doned until the Palliserian epoch and that of his friends 
in authority, through whose indulgent kindness he has been 
alle to effect in this direction so much—for himself at least. 
Now hal the French gone upon the Armstrong track in 
their early conversions of Paixhan guns, they pro- 
babiy never would have arrived at their existing 
strengthened cast iron naval ordnance. But what 
they did was very different. They turned off barely so 
much of the exterior of the gun as should give a cylindric 
surface reaching from the breech to sumewhat in advanceof 
the trunnions, which were cut off. This cylindric surface 
—dying off at its forward end insensibly into the conic 
surface of the original gan—had then a steel trunnion ring 
and two plies of steel reinforce-rings shrunk on upon it, 
the total thickness of these being scientifically proportioned 
to that of the cast iron body, bearing in view the 
different extensibilities of the two materials and the 





strains of initial tension and compression upon them 
respectively, 

The French were no doubt compelled very much to the | 
construction they have adopted by the conditions of iron | 
and steel manufacture in France in 1864-5. Steel was as 
yet but growing into a great manufacture, and was dear. 
Under the Emperor’s auspices M, Sudré made brilliant, 
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but, on the whole, not? very promising attempts to melt in 
reverberatory furnaces, and cast into gun-blocks, cast steel, 
which he did succeed in melting. in four-ton masses, with- 
out injurious chemical change in the material; but the 
greatest ironworks in France, Creusot, Petin et Gaudet, 
Commentry, &c., were none of them in a position to in- | 
sure such a supply of cannon, either of wrought iron or of | 
steel wholly, as should meet the instant wants of the French | 
marine. Steel hoops, however, they could supply in abun- | 
dance; and iv the ancient Government cast iron gun 
foundry of Rwelle, near Angouléme, there was ample 
power to prodiice any amount of cast iron gun bodies; 
just as at that of Nevers there was and is great productive 
power for projectiles, to which that foundry has been 
entirely confined. The French thus deserve great credit 
for the ability with which they have worked out their 
problem, uhder the actualities of their condition, to a 
skilful and practical end, and their success ought to be 
something of a lesson to us as showing how far care, 
science, forethought, and patient experiment have been 
ahle to make the best of materials naturally not the best, 
though the only ones available. 

The French naval and fort heavy guns consist then of a 
solid eylindro-conie body of cast iron, almost invariably of 
the general form shown in our Fig. 8, which gives in longi- 
tudinal section the largest smooth-bore or rifled gun they 
are understood to possess. Upon the cylindrical part of this 
body is shrunk on one ply of steel rings, aud upon these a 
second ply, of which the great trunnion ring forms a 
portion. These guns are all breech loaders; the breech 
end is cut off as flat as the muzzle, and in our figures 
accompanying the above will be seen the details of the 
very elegant and effective breech-loading arrangements, 
but into the description of which we cannot enter this 
week. In some minuter respects, of proportions and ex- 
ternal outline, these guns have differed as time and further 
experience suggested changes. Fig. 9 thus shows the 
earlier form of naval gun and its wrought iron gun carriage, 
of which a large supply was two or three years ago in store 
at Toulon, Cherbourg, and Brest. 

Figs. 16,17, 18, and 19, show a later model with the 
wrought iron carriage and racers adapted for rampart use. 
Most of the details of these gun carriages will be clear 
to our special readers from their familiarity with the ana- 
logous parts in our own carriages. In certain respects the 
French carriages are unlike ours, and we shall return to 
them in describing these. The steel rings for these guns 
are produced by contract at Creusot, at St. Chamond 
works, of Petin and Gaudet, and elsewhere, and forwarded to 
Ruelle, where they are put on and finished. There are 
blast furnaces at Ruelle worked solely in making hard and 
elastic bright grey aud mottled cast iron, specially suitable 
for gun founding. The vores employed are almost wholly 
hematites, aud the blast furnaces are worked with charcoal. 
Every pig of iron made, is broken, examined as to its frac- 
ture, and classified, and constant testings, both mechanical 
and chemical, are made of the products so as to secure 
uniformity in the production of that combination of rigi- 
dity and toughness with tenacity which experience has 
proved the best. A good deal of pig iron made elsewhere 
was for a time, at least, employed, but it was taken in and 
worked up under a rigid system of testing. What may 
be the present state or fate of Ruelle we know not ; but in 
1866-67 vast improvements and extensions were in pro- 
gress, and much of the ancient Ruelle of 1780 was about 
to disappear. 

The mixture stated to be employed for casting the gun 
bodies was about 40 per cent. of Ruelle pig iron, 20 per cent. 
of broken up guns, or “ dead heads” (masselottes), and the 
remainder a varied mixture of various brands, jud.ed of 
very much by the eye of the furnace man, so as to give 
with the others the desired texture in the gun. The melt- 
ing was done in air furnaces, the fuel being coal selected as 
free as possible from sulphur, Each furnace could tap out 
about 44 tons of liquid metal. The gun bodies are cast 
hollow, z.e., on a core, a good deal less in diameter than 
the intended calibre, and iu dry sand or loam moulds, They 
are poured with the metal very hot, and are permitted to 
cool very slowly. The fusion in the air furuace is 
effected as rapidly as possibie, so as to afford as 
little time for injury to the quality of the metal 
by contact with the fuel, and the fused metal is brought to 
as high a temperature as possible, and let to stand with 
closed dampers for some time so as to eliminate involved 
slag or oxides as completely as may be. These appear 
to be the chief points, which, with unfailing watchful- 
ness at every step, from the reception of the ores to the 
turning and boring of the gun block—and the adjust- 
ment and shrinking on of the steel riugs—appear, with those 
in our English eyes somewhat out of date materials, to have 
afforded results on which the French have good reason to 
pride themselves, Secrecy may be perhaps enforced as 
to accidents with the guns thus made, but we have been 
unable to learn, after inquiries from all sorts and condi- 
tions of men, that there had been any burst guns or serious 
accidents with any pieces which had once passed the ordeal 
of proof exacted from them, Of waval guns of this 
consiruction the French possess actually five sizes, as 
shown in our Figs. 1, 2, 3, 4, and 5. The first and 
smallest of these is of the same calibre as the field gun of 
12, and used for boat or disembarkation work; it can 
scarcely be called a heavy gun ; it has six grooves. The 
next four sizes are those respectively of 0°16, 0°19, 0°24, 
and 0°27 centimetres calibre. These constitute effectively 
the armament of the French fleet and the coast batteries ; 
in addition they are understood to ss some guns of 
0°42 centimetres, and some made wholly of steel, or of 
wrought iron of larger calibres for their monitor ships, 
which have been purchased, it is said, in Germany or 
England. 

The following are the dimensions and weights of these 





Calibres of Projectiles. | o18 | o19 [om | oa 


Total length .. ve ee | 8385 | 3800 | 4560 | 4-660 











Diameter over the rings, :. .. .. | 0634 | 0°772 | 0-980 | 1-133 
Calibre... .. es ee se -- ve | 01647 | 0-190 | 0-246 | 0-275 
Weight in kilogrammes .. .. .. | 5000 8000 14,000 | 22,000 


And the effective ranges are stated to be as follows :— 














! 
| 0-16 0-19 om | 0°27 
Elevation. Metres. Metres. Metres. | Metres. 
2 deg. | 950 900 1000 1100 
10 deg. 3590 3309 3600 4500 
35 deg. | 7250 7000 7800 8300 


It will be seen that the 0°19 is a weaker gun than the 
0°16, which, we believe, hus for the most part supplanted it. 
The ranges of the 0:27 gun were communicated to the 
writer unofficially, but through a professional channel, 
so that they are probably not incorrect ; the others are 
official. 

In our impression of next week we hope to return to 
this subject, when we shall describe in detail the breech- 
loading apparatus, the carriages, &c., for the heavier 
natures, and shall give a translation of the official “ Jn- 
struction Provisoire sur ? Emploi des Canons de 0°16, 0°19, 
0°24, &e., modele 1864. Chargeant par la cu/asse,” issued 
by the Minister of Marine and Colonies at Paris, in Sep- 
tember, 1866, for the instruction of the officers of the fleet 
aud in command of coast batteries, in the powers and use of 
these guns. 

In 1867 the French Government sent an artillery com- 
mission to examine and report on the state of the arma- 
ment of batteries in all its colonial possessions, with a 
view to the substitution of rifled for the old smooth-bore 
guns to a greater or less extent. 

Nowhere, however, not even in their most prominent and 
important batteries, protecting their most valued seaports 
and naval arsetials, have the Fretich wholly discarded their 
large smooth-bore shell guus and heavy long-range 
smooth-bores. 


THE ENGINES OF THE HINDOSTAN, 


WE publish this week a lithograph, giving sectional plans and 
elevation of the engines of the Peninsular and Oriental Com- 
pany’s screw steamer Hindostan. This magnificent vessel was 
finished about twelve months since. Her machinery was supplied 
by theeminent firm of Day and Co.,Southampton, the engines being 


‘designed by Mr. A. Lamb. It will be seen from our engraving 


that the engines are of the ordinary double piston-rod return con- 
necting-rod type. The cylinders are 76in. in diameter, with a 
viston stroke of 4ft. Gin. The air pump is 27in. in diameter, and 
Sollee driven direct by the main pistons, has of course the same 
stroke. The circulating pump is 2ft. 7in. in diameter, 4ft. Gin. 
stroke. There are two feed and two bilge pumps, each 4fin. in 
diameter, and 4ft. Gin. stroke. 

The condensers are of the ordinary vertical tubular type. The 
total number of tubes, 5318 ; outside diameter, 11-16ths of an inch; 
length, 8ft. 

The reversing gear is worked by a small engine, with two cylin- 
ders, Gin. stroke, and 6in. diameter. 

The screw propeller is four-bladed, 17ft. 10in. diameter; the 
pitch expanding from 28ft. forward to 30ft. aft. 

Steam is supplied by four boilers, with six furnaces to each, or 
twenty-four furnaces in The furnaces are 2ft. llin. wide, and 
4ft. deep. The fire-bars are 6ft. long, giving a total area of grate 
surface of 420 square feet. There are 1728 tubes in the four boilers, 
each 3}in. diameter outside, 7ft. long, and No. 12 BWG thick. 
The total heating surface in the four boilers is 13,837 square feet. 

The funnel is 8ft. 6in. in diameter, and 65ft. high above the 
grate bars. It is fitted with a damper. The boilers are fitted with 
Mr. Lamb’s seroll superheaters, having a total surface of 1020 
square feet. The safety valves are loaded to 30 lb. on the square 
inch. 

The Hindostan is ote of the finest steamers afloat, and the 
machinery is in every respect worthy of the ship, and is calculated 
to maintain the reputation of its builders. 








THE INSTITUTION OF CIVIL ENGINEERS. 
PremiuMs, Session 1869-70. 

THE council of The Institution of Civil Engineers have awarded 
the following premiams :— 

1. A Telford Medal, and a Telford Premium, in books, to 
Edward Dobson, Assoc, Inst. C.E., for his paper on ‘* The Public 
Works of the Province of Canterbury, New Zealand,” 

*2. A Watt Medal, and a Telford Premium, in books, to R. Price 
Williains, M. Inst. C.E., for his paper on ‘“‘The Maintenance and 
Renewal of Railway Rolling Stock.” 

*3. A Watt Medal, and a Telford Premium, in books, to John 
Thornhill Harrison, M. Inst. C E., for his paper on “‘ The Statistics 
of Railway Income and Expenditure, and their bearing on future 
Railway Policy aud Management.” 

4. A Telford Medal and a Telford Premium, in books, to Thomas 
Sopwith, jun., M. Inst. C.E., for his paper on ‘* The Dressing of 
Lead Ores.” 

5. A Telford Medal, and a Telford Premium, in books, to James 
Nicholas Douglass, M. Inst. C.E., for his paper on ‘* The Wolf Rock 
Lighthouse.” 

6. A Watt Medal, and a Telford Premium, in books, to George 
Berkley, M. Inst. C.E., for his ‘* Observations on the Strength of 
[ron and Steel, and on the Design of part of Structures which 
consist of those Materials.” 

7. A Watt Medal, and a Telford Premium, in books, (to consist 
of the second series of the Minutes of Proceedings, vol. xxi. to 
xxx. inclusive), to Robert Briggs, of Philadelphia, U.S., for his 
paper ‘*On the Conditions aud the Limits which govern the pro- 
portions of Rotary Fans.” 

8. A Watt Medal, and a Telford Premium, in books, to Edward 
Alfred Cowper, M. Inst. C.E., for his paper on ‘‘ Recent Improve- 
ments in Regenerative Hot Blast Stoves for Blast Furnaces.” 

9. A Telford Premium, in books, to John Grantham, M. Inst. 
C.E., for his paper *‘On Ocean Steam Navigation, with a view to its 
further development.” 

10. A Telford Premium, in books, to Daniel Makinson Fox, M. 
Inst. C.E., for his ‘‘ Description of the Line and Works of the 
Sao Paulo Railway, in the Empire of Brazil.” 

1l. The Manby Premium, in books, to Emerson Bainbridge, 
Stud. Inst. C.E. “ for his paper on ‘‘ Coal Mining in Deep Work- 
ings.” 

The Council have likewise awarded the following prizes to 
Students of the Irstitution :— 

1. A Miller Prize to Robert William Peregrine Birch, Stud. 
Inst. C.E for his paper on ‘* The Disposal of Sewage.” 

2. A Miller Prize to Henry Thomas Munday, Stud. Inst. C.E., 
for his paper on ‘‘ The Present and the Future of Civil Engineering.” 

3. A Miller Prize to William Wolton Williams, jun., Stud. 
Inst. C.E., for his paper on ‘* Roads and Steam Rollers.” 

4. A Miller Prize to Syduey Preston, Stud. Inst. O.E., for his 

ron ‘The Manufacture and the Uses of Portland Cement.” 

. A Miller Prize to Edward Bazalgette, Stud. Inst. C.E., for 

his paper ‘On Underpinning and making good the Foundations of 
the Inengate Steam Wharf, St. Catherine’s, London.” 

6. A Miller Prize to Josiah Harding, Stud. Inst. C.E., for his 
paper on ‘The Widening of the Liverpool and Manchester Rail- 
way between Liverpool and Huyton, and on the Construction of a 
Branch Line to St. Helen’s.” 

7. A Miller Prize to the Hon. Philip James Stanhope, Stud. 
Inst. C.E., for his paper on ‘‘The Metropolitan District Rail- 
way.” 





* Have previously received Telford Medals. 
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RAILWAY MATTERS. 

ENGINEERS are engaged in making a final survey of the Portage 
and Ripon U.S. Railway. 

ALL the locomotive works in Paterson, N.J., are busy at work ; 
there is little prospect of a loss of business at present. 

THE survey of the North Pacific Railroad route is completed to 
Puget Sound, and it is said to be an entirely practicable line. 

Ir is stated that there are forty-eight manufactories of railway 
cars in the United States, and that Pennsylvania has seventeen of 
them. 

THE entire journey between London and Brussels vid Calais is 
still performed as regularly as usual, and the mailboat service, 
night and day, between Dover and Calais is continued with its 
usual punctuality, 

THE Moniteur comments severely upon the undisturbed Prussian 
railway communication between Paris and Saverne, atid recom 
mends the formation of bodies of men specially charged to destroy 
the German communications, 

THE capture of Soissons gives the Germans a second line of rail- 
way from Chilons to Paris, which will at once be made available 
for traffic, an advantage which is the more important from the 
fact that the first line only goes as far as Meaux. 

ANOTHER collision, between a passenger and a 
place on Monday night, It occurred on the Manchester, Sheffield, 
and Lincolnshire Railway, near Oughty Bridge, about six miles 
from Sheffield. No ofie; it is believed, has been very seriously 
injured. The traffic of the line was some tite suspended. 

Mr. J. L. Boor, Rochester; N. Y., has invented a néw, rail; 
which consists of a compound, formed by first rolling the cap and 
base separately, and then applying them together and passing them 
together through a rolling or compressing machine, whereby they 
are firmly united, and without being heated for the purpose. 

A Prussian decree, dated the 16th inst., has been issued, ordeting 
railway companies immediately to take measures to accelerate the 
trans;ort of troops and war material, One hour will be allowed 
for changing from one line to another, and two hours for changing 
to another company’s line. A certain number of telegraphists is 
to be attached to each army corps. 

Iris stated that the long-standing claim of the Danube and 
Black Sea Railway Company on the Turkish Government has been 


oods train took 


coinpromised, or the basis of the Government taking over the har- | I t ; , 
| periments with iedine cr bromine baths of known contents of 


bour from the company, and paying them £112,000, the amount of 
the preference debt inburied for the works. The harbour will 
continue to be a free port, as it has practically been hitherto. 

Two railway accidents occurred on Saturday. At Raskelf, near 
Thirsk, on the North-Eastern Railway, a goods train from New- 
castle ran, during a fog, into a goods train from York, which was 
being shunted, and considerable damage was done by the collision, 
but no one was injured. On the Midland Railway the passenger 
train, which is due at Gloucester at eight o'clock, ran into the van 
of the goods train which was passing into a siding about half a 
mile from Gloucester station, The train kept on the rails, but 
about twenty of the passengers were cut and bruised. 

Van Nostranp’s MaGazine states, among the noticeable 
inventions which interest railways managers, is one of Mr. Wm. 
8. G. Baker’s, of Baltimore. It is essentially a mode of making 
the cylinder, steam-chest, and bed platejof locomotives in one piece. 
The advantage of this mode of construction is in reducing the 
weight of the engine and lessening the number of steam joints. 
The steam-chest, moreover, is, by this arrangement, formed 
within the bed-plate, and being covered by the smoke-box, there 
is less loss of heat from radiation than in the common plan. 
Some engines have already been built upon this plan. 

AT the time of the defeat of the Leeds, North Yorkshire, and 
Durham scheme by the North-Eastern, the latter company gained 
the right to lay down a line between the Malton and Thirsk 
Railway to Helmsley and Pickering, with a pledge to complete 
eventually along the moor bass toSeamer forScarborough. This last 
piece of line is much wanted. It could be cheaply made, and 

ould catch the whole of the population of the vale, which the 
: York and Scarborough line does not. It wason Thursday deterinined 
that n.eetings should be held in all the North Yorkshire towns to 
urge the completion of the connection with Scarborough. 

THERE seems to be a sort of fatality hanging over the mail train 
from Liverpool and Manchester, due at Huddersfield at 1.45. In 
the early part of this year it met with an accident at Marsden, 
about « fortnight ago near Huddersfield, and on Saturday its pas- 
sage was obstructed by a serious accident, which occurred in the 
Standedge tunnel, at Marsden. It seems that lateon \ riday night 
a salt train, while passing through the tunnel, broke down, and in 
a few moments the line was completely blocked by about a dozen 
other wagons which followed it and left the metals. A number 
of men were soon on the spot, but the traffic was delayed for a 
considerable time. The mail passengers were despatched by the 
Lancashire and Yorkshire Company’s route. 

Arartway “‘ Traveller, Constructor, and Director” writes in the 
Times :—‘‘ Progress is rapid in these days, and railways have not 
attained perfection, New propelling powers will be discovered by 
the advancement of science, and I shall probably be set down as a 
wild enthusiast if I venture to prognosticate that in another gene- 
ration our passenger carriages, instead of having their load placed 
above the centre of gravity, will be suspended below that centre 
by the elevation of the rails, by which accelerated speed will be 
obtained with greater safety than on the present system. But 
neither directors nor travellers are yet prepared for that sweeping but 
certain ¢change. They are, however, I believe, prepared that we 
shall have a line for human beings, and another for luggage upon 
our leading and, I will add, generally well-conducted and well- 
managed lines, For the thought is not pleasant that we may be 
burnt, as at Abergele, or precipitated down an embankment, as at 
Tamworth, by the blundering negligence of a careless pointsman.” 

THE Town Council of Scarborough have resolved to give every 
support in their power to the new proposal for a line of railway 
between Whitby and Scarborough, for which a survey is at present 
being made, The town of Scarborough is a railway cul-de-sac, 
and is completely cut off from the north except by a long detour 
vid Malton, and the present scheme is projected in place of the 
more expensive one abandoned to supply the missing link of coast 
communication between Grosmont, on the Malton and Whitby line, 
and Sea:ner, on the York and Scarborough line, and the estimate 
is putas not more than £100,000, or per mile. The present 
system of railway is regarded as an actual prohibition of visitors 
from the north, and as for the towns of Whitby and Scarborough 
the journey itself is 120 miles both ways, though the two watering 
places are but twenty miles apart.. The new line is intended to 
open out the grand scenery of the North Yorkshire coast and moors, 
and to supply a good agricultural district with means of cominruni- 
cation with its natural markets, Whitby and Scarborough. It is 
believed the North-Eastern Company will not oppose the plan, 
although it has been stated that the company has an idea of a line 
between Seamer and Gothland, which would be nearly as short, 
but would not serve the best part of the country, the Gothland 
route being nearly all moorland. The Scarborough Town Council 
has alzo expressed itself greatly dissatisfied that the North-Rastern 
Company should have discontinued the running of excursion trains 
20 eatiy. In other years they have been run into the middle of 

. ‘The North-Eastern Company are also preparing to con- 
tinue the Ryedale tine from Helmsley to Pickering at once. The 
company are under 2 promise to continue the line along the 
thoor base from Pickering to Seamer. (for Scarborough), and 
itis held that the presen: is a proper time for such extension. 
The district is moving to keep the North-Eastern Company to its 

pledge. It is also stated tliat the idea of a bridge across the Hum- 
r, between Barton and Hegsle, is irely to be revived, with com- 
peting lines between aut fll and the north, 





NOTES AND MEMORANDA. 


THe Abbé Moigno has recorded that when picric acid is 
introduced into a vessel containing ozone a violent detonation 
instantaneously takes place, a new proof of the danger attending 


| experiments with nitrogenous compounds containing nitrogen only 


loosely bound. 

Dr. Joucuet has been experimenting on the use of cotton respira- 
tors, and states that, by their application, the disease known as 
miner’s anzemia, and also the dangers of the effects of lead, copper, 
and mercury, to those who have to handle these metals, or work 
in vapours or dust thereof, may be prevented. 

A veny curious iiifluence exerted by heat upon diamonds has 
been noticed at the works of St. Helen’s, recently visited by the 
British Association; When adiamond is used to cut hot glass the 
diamond will only last for one day, and it assumes a milky appear- 
ance. The diamoiids in constant use for cutting cold glass last 
about three months. Each diamond costs from 35s. to 45s., and 
is about three times the size of an ordinary glazier’s diamond. 
Hot glass is cut miore readily than cold glass.—Popular Science 
Review. 

WE learn from the ‘‘ Proceedings of the Royal Society” that a valu- 
able paper on, magnetism has been sent in by General Sir Edward 
Sabine, K.C.B., the president. It is accompanied by maps of the 
declination, inclination, ahd magnetic force, which have been drawn 

t the Hydrographic Oltie of the commen i under the superinten- 

ehice of Captain re otek John Evans, R.N., F.R.S. The paper 
consists in great measure of tables, giving the observation of each 
ot the three magnetic elements; with reductions in every case for 
the secular change between the date of the observation and that 
of the epoch (1842-5) for which the maps are constructed. 

A process for the colorimetric estimation of gold in quartz has 
been submitted by Mr. Skey, of the Government Laboratory, to 
the Philosophical Society of Wellington, New Zealand; it is 
stated fully to meet all requirements, and it does not necessitate 
the use of quicksilver. The stone to be estimated, after having 
been thoroughly crushed and calcined, is immersed in a bath of 
iodine or bromine, and permittec to stand for some time. 
of Swedish filtering paper are then alternately dipped into the 
fluid and dried, until the paper is thoroughly saturated with the 
fluid, after which they are burned in a muffle. If no gold be 
present the ashes will be white ; but 1 dwt. to the ton will give 
them a beautiful purple colour. It is believed that further ex- 


| goid will enable the exact proportion of gold to be tested by the 





colorimetric method. 

THE report of the Hematite Committee of the British Associa- 
tion set forth that the committee, in calling the attention of the 
educational department of the Governtnent to the subject, alluded 
to the Bessemer process for the conversion of crude cast iron into 
steel or wrought iron, a process by the application of which im- 

ortant materials could Be manufactured at a cheaper rate than 
iemeriy. The committee pointed out that the royalty which at 
present exists on iron to which the Bessemer process has been 
applied will shortly expire, and that its expiration will probably 
give a great impetus to the iron trade of the country ; and will 
give rise to a great demand for hematite, as this ore, by its pure- 
ness, is the best adapted for the Bessemer process. Therefore, 
it was most important that it should be known where hematite 
was to be found, and consequently that the investigations already 
entered upon as to the localities of this ore should be continued. 
The restilt of the application was areply from the Science and 
Art Department, to the effect that the Government did not feel 
itself in a position to continue the investigation of the subject by 
the geological survey, as it had come to the conclusion that the 
money granted for such survey could not be properly applied for 
the purpose of the investigation desired by the Association. 

In a recent number of the *‘ Transactions of the Royal Society ” 
Lord Rosse gives a paper on the construction of thermopiles, which, 
though we cannot abstract at any very great length, is of consider- 
able importance. Alluding to his experiments, Lord Rosse says 
that, although his experiments are far less complete than 
he could have wished, they are sufficient to show that the sensi- 
bility of thermapiles may be considerably increased by diminution 
of the section of the bars composing them ; whether they may be 
with advantage reduced to a greater extent than he has already 
done he cannot say, but he is inclined to think that they may. 
He has ascertained from Messrs. Elliott that the alloys used by 
them in the construction of thermopiles, at the time when he 
received his from them, were 32 parts of bismuth + 1 part of 
antimony, and 14} of bismuth + 1 part of tin. If allowance be 
made for the substitution of the first of these two alloys of pure 
bismuth, the difference between Elllott’s pile and the pairs II. and 
III. will be rather greater. The pile by Messrs Elliott, if made of 
the same metals as he employed, would have been reduced in power 
from 1 to 0°9 The construction of thermo couples, on the plan he 
has described, is comparatively easy. In about two hours he was 
able to make one, atid in more experienced hands their coustruc- 
tion would be still easier. An experiment was made with one of 
the piles to uscertain whether, when the heat was not directed 
centrally on the pile, much diminution of power would take place 
There was less deviation, in consequence of the increase of the 
mean distance which the heat had to travel before it reached the 
soldering ; but he believes that this defect might be remedied, pro- 
bably without diminution of the power of the pile, by increasing 
the thickness of the face, and leaving the dimensions of the bars 
the same. 


A PARLIAMENTARY return recently made public gives the num- 
ber and tonnage of vessels above 50 tons, built at each port in the 
United Kingdom during the last four years, distinguishing sail- 
ing from steam vessels, and also those bait of iron, wood, or com- 
posite, from which we gather some highly suggestive facts and 


figures :— . 
Vessets Burt in THE Uxtted Kincpom. 
Jessels, Tonnage. 
1866 oo sc @@ «8 6 66 Be 26.Gs Se ee 415,204 
, ae oo BIBT ss sc ce . 269,047 
1868 .. co oc of OZ .. we ce «+ oo 314,192 
1869 ee 00 ce ve 717... ce ce ce se 847,035 


Although the number of vessels built last year was 295 less than 
during the preceding year, the tonnage, it will be seen, was 32,873 
tons greater, showing a decided increase in the larger class of 
vessels. There were 453 iron vessels, aggregating 255,937 tons ; 
324 wooden vessels, aggregating 66,977 tons ; and 36 composite 
vessels, aggregating 24,121 tons. England turned out more vessels 
than Scotland by 34,619 tons. Although wooden shipbuilding is 
not yet extinct m the United Kingdom, thé construction of that 
class of vessels is steadily decreasing ; for, While 803 wooden ships 
wete built in 1865, the number of that material had fallen to 324 
last year, a decrease of more than 60 pet cent. The tonnage in 
1869 of new steam vessels was nearly equal to one-half of sailing 
tontiage, as compared to one-third in 1865. In 1865, out of the 
total number of new ships constructed in the United Kingdom 

363, of 168,645 tons, were built of iron, and 764, of 100,402 tons, o' 

wood. In 1869 the wooden-built vessels registered only 66,977 
tons. These returns disclose the fact that iron-built vessels are 
slowly but surely su rseding wood, and steam is supplanting sail 


Another important fact is disclosed, viz., that steamships, by the 
rapidity regularity of their voyages, displace other vessels, or 
augment the carrying capacity in a relative degree, and conse- 


quently fewer ships; comparatively, are required for an equal 
amount of trade, The inerease of steam tonnage entered and 
cleared at the of the United Kingdom during the ten years 
from oe 868 is shown by the return to yy been eight 
millions of tons i millio; i previous, de- 
seine! iod. How far Pp eo pay alte) of steamships 

tended to retard thei se of sailing tonnage keep down 
freights may be readily 
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MISCELLANEA. 


Rumour states that the African diamonds are no better than the 
| South African wines. 

3y a law, approved July 8th, 1870, foreign trade marks and designs 
nited States. 
g sent from all parts of the western 
district to Birmingham for conversion to the Snider principle. 

AN ironclad called the Thunderer isin progress in Pembroke 
dockyard, and is said to be built in all respects like the unfortunate 
Captain. 

THE Brazilian Government has decided upon adding 
formidable ironclads to its navy. Two of these ironclads are to be 
built in England, under the superintendence of Captain Silveira 
da Motta. 

Crewe Hatt, a perfect and splendid specimen of Elizabethan 
architecture, was, as our readers may remember, burnt to the 

round a few years ago. Under the auspices of Mr. E. M. 

Sarry, R.A., it Ras now been completely rebuilt and restored. 

Bevervmw exported in the first six months of this year 19,566 
tons of rails to Russia; to the Zollverein, 15,318 tons ; to Turkey, 
12,356 tons ; to France, 4109 tons; to Italy, 3832 tons; to the 
United States, 2999 tons ; to Sweden, 1700 tons; and to Spain, 
1657 tons, 

Tue, Thames Embankment river wall near Blackfriars Bridge 
is blackened and disfigured by, the constatit loading of coals for 
the City Gasworks. It is to be hoped this is only a temporary 
proceeding; otherwise this noble work will be seriously and per- 
manently disfigured. 

A SILVER mite of unparalleled richness, says Van Nostrand’s 
Magazine, bas been discovered in Greyson county, Kentucky. 
The ore was found to contain a larger percentage of silver than any 
hitherto discovered. The mine is almost inexhaustible, and will 
soon be developed. 

Mr. Pausons is again asserting that he is the inventor of the 
Major Palliser has 
received credit and a large Government reward. Major Palliser 
rejoins by challenging Mr. Parsons to refer the truth of his 
statements to open arbitration. 

Last week, during the testing of a cylinder by hydraulic power 
at the works of Messrs. Ommaney and Tatham, of Salford, some of 
the apparatus gave way, and the accident resulted at the timé@in 
the death of Mr. Tatham, and in injuries to a joiner, Richard Neild, 
which resulted in his death on Monday. 

ON Saturday a deputation from the Metropolitan Board of Works, 
accompanied by a number of scientific men, paid a visit to the 
farm of Mr. W. Hope, at Hornchurch, near Romford, in Essex, to 
witness his method of applying town sewage to agricultural pur- 
poses. The results were shown to be highly satisfactory. 

Mr. Dovaat, in a letter to the Times, declares Mr. Bessemer’s 
scheme of steam guns a mistake, the foundation of the error being 
in the forgetfulness of the fact that whilst steam exerts a force of 
150 Ib. to the inch, good gunpowder hasa force of 30,000 1b to 
the inch, and therefore must have almost infinitely the advan- 
tage. 

THE Manz Sun states that the Isle of Man Steam Packet Com- 
pany have contracted with Messrs. Robert Duncan and Company, 
of Port Glasgow, for the building of a new steamer to supplement 
their already tine fleet. She is to be 20 ft. longer than the Tynwald, 
the largest of tle company’s boats at present, and is expected to be 
ready very soon. 

At the meeting of the Board of Works, on Friday, a report 
received from the Parks, Commons, and Open Spaces Committee, 
recommending that the Albert Embankment be planted with plane 
trees, and the surplus land laid out and planted in a similar manner 
to that of the Victoria Embankment, was agreed to. The other 
business was unimportant. Preparations are in rapid progress for 
planting the second side of the Victoria Embankment with plane 
trees. 

It is stated that the corporation of the city of London are, or 
have been, in negotiation for the purchase of eighteen acres of 
Deptford Dockyard for £91,000, or upwards of £5000 per acre, 
with the view of forming a foreign cattle market. A number of 
butchers and other persons interested in the matter are oppoved 
to the Deptford site, and assert that thirty acres of land more con- 
veniently situated may be obtained at Millwall, in the Isle of Dogs, 
for £2000 per acre. 

AN account of the present state of glass-making in Venice is to 
be found in the ‘‘Relazione dell’ Industria Vetraria, 1869,” by Pro- 
fessor Alberto Errera, At the exhibition of Murano the experi- 
ment was tried of giving prizes, where it was possible, to individual 
workmen, and not to the firms for whom they worked. This at- 
femipe to give greater emulation and independence to each artisan 
has been carried out in England in the present International Exhi- 
bition of Working Men. 


THE Globe states that extensive alterations have been carried 
out at Christ Church, Oxford, during the Loug Vacation. The 
interior of the Cathedral has been in great part restored, notably 
the east end, where two Norman windows, as nearly reproduc- 
tions of the originals as possible, have replaced the former Gothic 
window. The screen separating the Latten Chapel from the choir 
and northern transept has been removed, by which step the fine 
Norman pillars are seen to great advantage. It is proposed to re- 
store the exterior when more funds are forthcoming. 

THE last accounts from the South African diamond fields state 
the number of persons on the territory to be nearly 3000, and that 
their encampment on the Vaal River extends over two mil 
Some system of self government has been established, but gambling 
is 4 predominant vice. The native population is too small to 
excite apprehension. According to estimates, the value of the dia- 
mionds already found has amounted to a total of £100,000 or 
£120,000. Compared with the regular annual yield from Brazil 
this is a very moderate amount. 

THE following appointments have been made at the Admiralty: 
Henry G. Hayward, first-class assigt.-engineer, to the Royal Ade- 
laide, for service in the Princess Alice; George E. M. Keey and 
George Williamson, engineers, to the Helicon; Henry W. Elgar, 
chief engineer, to the Pembroke, additional, for service ia the 
Thalia, to be turned over to the Rattlesnake when recommissioned ; 
John T, Kelly, engineer, to the Indus, additional, for the Triumph ; 
Thomas D, Egray and Edwin R. Cockrell, engineers to the Pem- 
broke, additional, for service in the Thalia, to be transferred to the 
Rattlesnake when recommissioned ; Thomas T. Truscott, first- 
class assistant engineer, to the Monarch ; William M‘lutyre, first- 
class and John Richards, second-class assistant engineers, to the 
Pembroke, additional, for setvice in the Thalia, to be turned over 
to the Rattlesnake when recommissioned. 


THE opening of the International, Maritime Exhibition at 
Naples, which was to have taken place last September, was 
subsequently, on account of the war, postponed till the first 
ef text December. It is even now uncertain whether it can 
be opened at that date. The war in France has two results 
greatly affecting this exhibition. In the first place, a great num- 
ber of the exhibitors ate French birds of passage from the similar 
exhibitions at Havre in 1869. Unbappily, they are too much 
engaged in travaijiant pour Je roi de Prusse, to be able to attend to 
exhibitions, maritime or otherwise. In the next, the difficulty 
and danger of passing through France, even to Italy, are now by 
no means slight, and at any rate, are certain to interfere with 
numerous would-be winter visitors. So that we are not even now 
certain, after the strictest inquiries, whether this exhibition will 
really open within the next five weeks as intended. We can only 
devise our _— - = made inquiries dn the subject, to 
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THE Nawab Nazim of Bengal, with his two sons and suite, 
accompanied by Colonel F. P. Layard, Mr. E. Haviland-Burke, 
M.P., Mr. W. D. Fox, and others, Saag | visited the Black 
Country. After going over the works of the Patent Shaft and 
Axletree Company the distinguished party drove in carriages to 
The Priory, Dudley, the residence of Mr. Frederick Smith, the 
Earl of Dudley’s chief agent, where luncheon was provided, of which 
the party partook, and they were afterwards taken by Mr. Smith 
to Round Oak. In order that the visitors might see the whole 
process of the manufacture of iron, the Level New Furnaces were 
first chosen for inspection, and thence the party proceeded, con- 
ducted by Mr. Smith. At the top of the furnaces they witnessed 
the operation of charging, and it was explained to them that the 
whole of the minerals, Rcosene, and fuel put into the furnaces 
were produced on the Earl’s estates. The visitors descended from 
the top of the furnaces to the casting-houses, and there viewed 
with astonishment the molten iron issue from the furnaces and 
wind its way in snake-like curves to the pig beds. They were still 
more surprised at the close of the casting, when the furnaces were 
blowing through, by the large volume of flame and sparks which 
rose from the falls, causing them, because of the heat, to make a 
precipitate retreat There are now four furnaces at the New — 
one of them not having been put in blast. These are all supplie 
with the necessary hot-air ovens. There is one large blast con- 
densing engine, working a beam, with the steam cylinder at one 
end and the blowing tub at the other. The blast main which was 
used till lately was underground ; but this has been alte:¢d for one 
of much larger dimensions, which is supported at the back of the 
furnaces by cast iron columns. This new main is very handsome, 
and bas a partition running through its centre, so that it can be 
used for two separate engines at one and the same time. It is 
approached by a circular staircase, and a platform runs the whole 
length, so that the men may go up and the valves, which 
may also be worked from terra firma. is is the most costly 
blast main in South Staffordshire. The tops of the furnaces are 
level with the main railroad which brings the coal and coke from 
the Earl’s collieries, and delivers them at the furnace mouths. The 
limestone and mine are drawn from the canal side—which passes 
under the railway—up an incline to the top of the furnaces by a 
beam engine, which draws the cinders from the falls to the 
top, so that it can be taken away and tipped down the cinder bank. 
They are now é ed erecting another very large and powerful 
blast engine on the same principle as the one in present 
use. <A stack is in course of construction which will 
be about 200ft. high by 12ft. square in the clear; this 
will be used to draw the waste gas from the top of the furnace 
under the blast engine boilers. It is contemplated to build a fifth 
furnace, andjwe are sure that when the whole is completed this place 
will be the model establishment of the midland counties. When the 
party had fully examined the furnaces they proceeded to the Round 
Oak Works. These works have been in‘ operation about twelve 
years. They were constructed by the late Mr. Richard Smith, 
the then chief agent, assisted by hisson, Mr. F. Smith, the present 
chief agent. The object in building these works was not competi- 
tion, but to find a market in the shape of finished iron for a 
portion of the Earl’s mineral produce, as first-class iron could be 
sold where the raw material could not be disposed of. The archi- 
tecture of the Round Oak Works is very superior, the buildings 
being both substantial and symmetrical ; we question very much 
if a finer looking works can be found in England. We give an 
engraving showing the front of the works, with the private rail- 
way, where it joins the Great Western. 

The om stand in the centre part of the premises, and have a 
horizontal high-pressure engine with 30in. cylinder, working a 3ft. 
stroke, between them. The engine fly-wheel is 20ft. diameter. 
This engine is worked by five cylindrical boilers, 30ft. long by 5ft. 
diameter. No. 1 forge machinery is worked by a large ro 
from a pulley on the fly-wheel shaft, and consists of a 20ft. dia- 
meter pulley on the cam ring , cam ring, and a six and a-half 
ton helve. No. 2 forge machinery is worked by gearing wheels 
and an intermediate shaft, and consists of cam ring and shaft and 
asix and a-quarter ton helve. There are two forge trains, one 
standing in each forge, worked from either end of the before- 
——— ee — and in each of these trains there are 
three pair of ro wi necessary housi chocks, crabs, 
breaking spindles, pinions, &c. A four-ton Kirkstall Forge Co.’s 
patent steam hammer stands at right angles with the engine ; but 
at the other end of theforges. There are twenty-seven puddling and 
two ball in the two forges. The puddled are cut 
down by four pairs of shears, two pairs being worked from the forge 
engine, and the others from a a vertical engine erected for 
the purpose. To the left of the forges there is another horizontal 

e, in every respect similar to the forge engine, and the plate 

ill and 16in. mill are driven from it. The plate mill is driven by 
a 6ft. pinion on the fly-shaft, working into a 16ft. wheel on a 
second or driving shaft. There are three pairs of rolls to the plate 
mill ; the top rolls work by friction and are lifted by a balance. 
There are three heating furnaces for heating the blooms or piles, 
and one large annealing furnace. The plate shears are worked by 
an underground lever, and are very powerful, The 16in. mill is 
worked from the end of the fly-shaft, and contains three pairs of 
rolls, There are three heating furnaces and one pair of shears, 
The ends of the rails, bars, &c., are cut by a Smith’s patent steam 
saw. This little machine is complete within itself. It will cut 
hot bars up to 7in. or 8in. diameter, and stands on about five square 
feet of space. They are supplied by Mr. Smith, engineer, Dudley. 
To the right of the forges, in a line one with the other, there are 

oy mul » vetlienl: engin: hovang.a optiatinr i diester 
are driven by a v engin ing a cylinder 24in. diameter, 
and working a 2ft. stroke. This ve el supplied with steam 
rom. four boilers 30ft. long by 5ft. diameter. ere are two heat- 





ing to each of the mills. The 7in. mill and a small hoop 
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mill are driven by a high pressure horizontal engine with a 20in. 
cylinder, andjworking a 3ft. stroke. There are three sets offrolls 
to each of the small mills, and the 8in. and 7in. mills are three 
rolls high. In the small mills there are two pair of shears and 
one Smith’s steam saw. The 7in. mill engine is supplied with 
steam by two boilers which are heated by the heating furnaces. 
At each end of the works there is a large warehouse heated b: 

steam pipes, for storing the finished iron. The new forges, whic 

are of a more modern date, are at the back of the works. 
In them there are twenty-eight puddling furnaces, and 
these are placed in the shape of a horseshoe, so as to be equidistant 
from the helves, which prevents the men crossing each other’s 
standing places, or otherwise coming into collision when they are 
taking their puddled balls to be shingled. There are two 
vertical high-pressure engines in these forges having 27in. 
diameter cylinders, and working strokes of 2ft. 4in. The cam 
rings are driven by pinions on the fly-wheel shafts, which work 
into wheels on an intermediate, and are geared to the cam ring 
shafts. There are two helves, each weighing 64 tons. Six boilers, 
35ft. long by 5ft. diameter, provide steam for the engines. There 
are two forge trains driven from the ends of the intermediate 
shafts, and two pairs of cutting down shears, worked by gearing 
and cranks. On the outskirts of the works, there are extensive 
roll turning shops, carpenters’ shops, blacksmiths’ shop, mill- 
wrights’ shops, and an extensive and well arranged roll store. 
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There are also five large bulldog kilns for eal 
i y a horizontal 


or bulldog, and one crushing mill driven 
high-pressure engine with a 12in. cylinder, and working 
a 2ft. 4in. stroke. There is every convenience for carriage, as the 
Great Western Rsilway runs at the side, and the canal at the back 
of the works. A splendid suite of offices are built at the gates 
of the works on the side of the turnpike road, and opposite the 
railway station. The offices are not shown in the engraving. As 
a general criticism of the machinery in these works, we may say 
it is good, and arrangement excellent ; but there are instances 
where there is hardly sufficient power to do the work required. 
This will be seen from the description we have given. The quality 
of the iron made at the works ™ equal to either Low Moor or 
Bowling, and we believe cannot be s . It has obtained for 
the Earl of Dudley the first prizes at international exhibitions, 
and has stood tests which seem almost incredible. The samples 
shown at the offces are superior to anything we have yet seen. It 
is due to the late Mr. Richard Smith and his son, Mr. Frederick 
Smith, that the vast resources of the Earl’s estates have been 
developed and brought to their present state of perfection. The 
party of visitors viewed the whole process of manufacture from 
the puddled ball to the finished boiler plate, and then departed in 
their carriages to Dudley station, returning by train to Birming- 
ham. Before leaving they thanked Mr. F. Smith for his extreme 
courtesy and kindness. 








BREECH-LOADING REVOLVER FOR THE RUSSIAN NAVY. 
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In the annexed illustration we illustrate the new pattern breech 
ing revolver just adopted by the Russian navy. Its construc- 


tion will, we think, be readily understood from the engraving. 
The chamber is fitted with what we may term a false end plate, 
which receives the flanges of the cartridges, shown full size in the 
cut; when the di cartridges are to be withdrawn a thumb 
piece at the side of the trigger guard is pressed, and the trigger 
guard being released can be drawn down to the position shown 
in the . The chamber and false plate advance 
together for a short time. The latter, however, soon comes 
against a stop, while the chamber, still advancing, moves away 
from the cartridges held pe Bod their in the false 

late. The bodies of the es fit 1 Fain. i, come 
ester, the moment pe A free of the chamber, they wi 
drop out if the pistol be held breech downward. The patents are 
the property of the Liege Small Arms Factory, for which we believe 
Mr. ussen, of 23, Abchurch-lane, is the agent in this country. 
The pistol is very well made, and as will be seen, the 
advantage of being without a . The bore is such, that it 
takes the 0°450 Boxer cartridge. The weapon has been submitted 
to the War-office authorities, who have ordered an official trial to 
take place at Enfield. 





Eastesn GanGEs CANAL.—An Eastern Ganges Canal is pro- 
jected, regarding which the following information has been 
circulated :—The canal will take its supply of water from the east 
of the river Ganges, wot = mae ee below Hurdwar, or 
headworks of the present Ganges Canal, and will water 3000 
square miles of Western Rohilkund. The total length i 
lines will be 260 miles, and that of the minor channels and dis- 
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tributing branches nearly 900 
miles, For seven months in the 
year, or during the Khurreef 
season, the canal will carry a 
maximum supply of 4500 cubic 
feet per second, and during the 
remainder of the year, or the 
Rubbee season, 1250 cubic feet 
will be about the average quan- 
tity of water which will pass 
through the regulators at the 
headworks. No permanent weir 
will be required, as the water will 
be taken, with the aid of afew 
spurs of fascine work, at a point 
where nature has provided a 
basin, or just above a long rapid. 
For the twenty- miles 
the work will be rather heavy, as 
five important drainage 5 
have to be either under 
or over, and for about fourteen 
miles of that portion the canal 
will be in cutting of from 20ft. 
to 50ft. in depth. The remaining 
part of the work will not present 
more than the ordinary engineer- 
ing difficulties, which may always 
be expected in a canal which will 
traverse such a large extent of 
country. At about the twenty- 
third r _ the water will com- 
man e country, and irriga- 
tion will begin. The enh te 
foot of water delivered by this 
canal, calculated on the average 
discharge, will be 3150 rupees. 
The total amount of the estimate 
for the whole work completed is 
a little over £850,000. The 
project was prepared under the 
euperintentonse of Mr. J. Parker, C.E., superintending engineer, 
3rd Circle Irrigation Works, by Mr. J. P. Roberts, C.E., executive 
engineer, and his staff of assistants, Mr. W. C. Hosking, C.E., 
assistant engineer, Baboo Kanti Chunder Banerjee, assistant 
engineer, Mr. W. Ellison, sub-engineer, and four native surveyors. 
Both Mr. Parker and Mr. Roberts have received the thanks of the 
Lieut.-Governor, who has expressed his high approval of the 
efficient manner in which the weighty duty entrusted to these 
officers has been performed, and who has commended their 
services to the favourable notice of the Governor-General in council. 
Colonel Greathed, R.E.C.B., the chief engineer, in his official 
report on the project, eulogises the laborious research and pro- 
fessional skill which the superintending and executive engineers have 
devoted to the subject, and he recommends to the favourable notice 
of Government the manner in which Mr. Roberts, with his small 
staff, carried out such a large survey and = the maps, 
estimates, designs, &c., in such a short space of time ; and says 
that ‘‘it is a pleasure to submit the plans, reports, and estimates, 
as they are most complete and satisfactory in every detail,” 


RENFREW Harpour ExtTension.—As the result of the late com- 
petition for the best plan for anew tidal dock at Renfrew, its town 
council have awarded the premium to Messrs. Storry and Smith, 
C.E., Glasgow. The dock is to be on the east side of the present 
harbour, the water area being about six acres, and the available 
quayage, exclusive of entrance, 2385ft. It is proposed to construct 
only a portion of the works in the first instance, making provision, 
however, for extension as the trade requires it. The entrance 
will be direct from the river Clyde, and on the site of the present 

with a proper angle 


entrance to the creek known as the 
for the easy access of vessels to the dock. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) ; 


THE CAPTAIN AND THE COURT MARTIAL. 


Srr,—This catastrophe and its forensic conclusion at Pariemonth 
present passim some most extraordinary revelations as ta the people to 
whose rashness, volubility, jobbery, and incompete ce, ine greatest 
public interests, the most costly, and by right highly to be prized, 
instruments of our national might—our war ships—are intrusted. 
What is the real meaning, stripped of its euphetistic disguise, of 
the statement, that the Admiralty were, against thefr own judg- 
ment, “forced by the pressure of public opinion” to build the 
Captain? Does it not really mean this, that such is the position of 
real weakness of the Admiralty to carry out its most direct 
and imperative official duties through its own responsible servants, 
and on its own proper responsibility, that any ignorant, voluble, 
ingenious, brawling projector, armed with the assumed credit for 
knowledge of shipbuilding, which every captain in the navy is, 
by the multitude, supposed to possess, was able so to harass and 
coerce the Admiralty, that at last they say, in effect though they dare 
notin words : ‘* We will not adopt your plans, nor be Phnetitic for 
them; but we must get rid of you and your plans and your friends 
as an intolerable pest ; so we consent to your dipping your hand’ 
into the public coffers so as to build your own ship, through some 
contractor, and we shall see what will come of it.’ Now what did 
“‘the pressure of public opinion” that resulted in their disgraceful 
abnegation of, public duty, and shirking of real responsibility—for 
a quiet life in office, on the part of the Admiralty really consists in 
this—to talk of ** public opinion” bearing upon such a question as 
the detailed construction of an untried ard most risky design 


for an iron armour-clad is simply nonsense. The public, 
ignorant of the simplest elements for forming any sure 
judgment upon such designs, could, and ‘car, have no 
opinion at all: it would be as rational to talk of 
the value of public opinion upon whether lunar obser- 
vations for longitude are better or worse than reading 


a chronometer. .‘‘ Public opinion” here means this, that the 
Admiralty is partly, and only partly, a genuine official 
executive department, which it should be and no more, 
instead of which it is also partly a political clique, bound to sway 
with and help the Ministry for the time being, in and out of the 
House of Commons. 

Hence let any loud talking, plausible, possibly ingenious man, 
have some pet project of his own, be its merits or demierits wliat 
they may, if he possess enough of professionaland political influence, 
and be in a position to ventilate his plans sufficiently and reite- 
ratedly through one or two leading newspapers, and can get inde- 
pendent or opposition M.P. friends to ask again and again enough 
of bothering questions in the House, sooner or later he is pretty 
certain as matters stand to carry his point, or at the worst to carry 
so much of it, as to be silenced and ‘shelved by some comfortable 
berth. Thisis just the way that Captain Coles’ impracticable notions 
—for I cannot dignify them by the name of designs—were trum- 
petted, and championed, and thrust again and again before the 
eyes of the millions of readers of the Times, riot one in ten 
thousand of whom are competent to form any opinion at all on 
such a subject, until at last that humbug ‘weight of public 
opinion ” is created, and the Admiralty, always politically shaky, 
gives way. In the present case, the Times, almost always half 
informed, or half wrong, often wholly so, yet always, upon scien- 
tific and technical subjects delivering its “public opinions” 
with the assurance and oracular positiveness that belongs to pre- 
tentious ignorance alone, has persistently urged Captain Coles’ 
schemes, from the outset to the very end; so tha actually on the 
very morning when it gave an account of the capsizing and 
foundering of the Captain with nearly all on board, its first 
commentary is, ‘‘Let us build another Qaptain” with all 
her unnumbered virtues, but avoiding that quality of Ti Merity 
in sinking,” which, being a fact, even the Times could not quite 
ignore. And what is its latest comment upon the upshot of the 
court martial? ‘The case of the Captain comes out worse than 
even we at first supposed.” How adroitly is the ‘‘even” slipped 
in! The Times supposed nothing but good and triumphant success 
and good foitune for that ‘*\.onderful” ship of war, that was 
competent to send any other ship in the fleét to the bottom— 
until, unluckily, she went there herself. 

If the Z'imes were as honest in its conduct as it boasts itself to 
be, what becomes it would be, to put black borders round its pages, 
to sit in editorial sackcloth and ashes, and to deplore that it had 
ever manufactured public opinions upon subjects about which it 
and the writers therein, supe nothing with the fulness and 
accuracy nerded for a safe judgment; and to abjure hence- 
forth and for ever meddling with such. But this it will 
never do. The pretence to be John Bull's scientific 
as well as every other gospel, upon all public questions, is too 
attractive, and pays too well. And this Captain case, though in 
its catastrophe capping most others, is but one of a hundred such 
writing up of pets and pet projects, which have successively burst 
and proved what bubbles they were; we shall not waste time in 
reverting to them by name. We affirm this, however, and not for 
the first time, that if either our naval or military departments are 
not to continue to be traps to lead us into some grand 
national disaster, they must be made true executive depart- 
ments, and that alone, and, by being deprived of all political or 
party relations with Government, be kept to their responsi- 
bilities and duties, and freed from the weakness inherent in them, 
while jobbing to prop up the Ministry of the hour, be removed. 
Nothing has come out clearer than the sound science and good 
sense of the views of the late Chief Constructor of the Navy as to 
Captain Coles’ notions. He did not deny—nobody can deny— 
the abstract proposition that a turret ship level with the 
waier to her deck, the latter as steady in all Weather as a church 
floor, and loftily masted and full rigged, so as to sail with any sailing 
ship, with steam power to seam with any other, and with no end 
of other advantages (on paper), must be the most potent and 
valuable ship that England ever could possess. ‘‘Tam certain I can 
build such- don’t tell me, Sir—am I not Captain Coles, 2 
know I can.” Mr. Reed replies, ‘*I cannot, dnd J haye real know- 
ledge enough to know that you cannot.” Never has there been an 
instance in which the perilous results of entrusting great and 
complicated problems, only capable of being ¢xamined, much less 
decided upon, by men of exact science and special’ attainments, 
to the ignorant sciolism of inventiveness, meetin’ ignorance, 
and rashness, oye) 

Captain May deposes that Captain Coles ‘‘ altogether laughed ” 
at the suspicion of the Captain going over. Admiral Mi e, some 
six hours before the end, points out to him the lee side of the 
deck under water, and thinks it looks ugly. “Maptain Coles has no 
fear—no doubt. *‘ Fools rush in where angels fear to tread.” Yet 
had some Scott Russell, or other competent man, asked him at 
that moment, ‘‘ How far, Sir, may your ship lean over before she 
shall lose all power to right herself,” he could not have given an 
answer worth anything. Naval officers may kaye the clearest 
and best notions of what combined qualities they should desire a 
fighting ship to possess ; they thay even have certain rough, loose, 
conceptions as to how such qualities are to be obtained in the 
concrete, but to suppose gentlemen, educated as they necessarily 
are, competent to design ‘or decide upon the deagn of ‘an 
great ship, least of all a greatly noyel one, is disastrously al be. 
No new proofs are needaff Eh the bitter truth of this now ; but if 
any were, they might be gleaned from many of the questlons and 
answers in evidence on the court-martial, an me of the 

: d in the 


letters from admirals of the navy which haye appear 

Times since the foundering of the Captain. ed effects of greater 
or less beam, of centre of gravity of ships, of dis ement, and so 
forth, they talk or write of, in ways which proy f Boggeasion of 
only the loosest and most popular knowledge. At the court-martial 
* stability” and ‘‘righting power” are every here and talked 





of as though they were the same thing ; and in one highly curious 
instance I am obliged to say, that the science of no less a 
personage than the President of the Council of Constructors to the 
Admiralty does look most curiously fishy. The weight of the 
hull of the Captain is assumed at, say, 3000 tons, and when she 
was inclined over to a certain angle, the length of the arm of the 
couple, at the extremity of which this weight (or 
pressure) might have acted, was 2ft. The moment of the 
vighting pressure, statical and at this particular angle (no 
matter what), was, therefore, 3000 x 2 = eon. This is a mere 
measure of effective re at rest and in a particular position; 
but what does Mr. naby call it? He says, it was = 6000 foot 
tons. 

Now if there be a fundamentally settled thing in mechanics it 
is that foot pounds or foot tons mean work, i.e., a certain force, 
or pressure, or weight moved through a certain space in the unit of 
time ; and that, on the other hand, the moment of a couple, that 
is, the product of the force, or pressure, or weight, by the effec- 
tive length of the lever through which it acts, does not, and 
cannot mean work, and therefore cannot be expressed in foot tons. 
Mr. Barnaby’s expression seem to have rather confused the 
notions of the court—probably not before too clear on such 
matters—and he was recalled, when the above was his own explana- 
tion of his foot tons. According, then, to the mechanics of the Presi- 
dent of the Council of Constructors, if we have a common scale 
beam of 24ft. long, and a ton in each scale, the pressure acting on 
each end of the beam, or at its centre, is twelve foot tons, and is 
quite the same thing as if the ton in either scale fell through 12ft. 
in height, or was raised through the same distance ? 

If this be exact science within the Admiralty, it is little 
wonder that the results of its outsider’s science lies at the bottom 
of the Bay of Biscay. 

With all the ignorance and rashness, and more besides, rendered 
concrete in the Captain, it is more than probable that Mr. Reed’s 
sketch of what he thought would be her probable career, viz., that 
she would be tried, highly commended in the Zimes, put out of 
commission, and at last heard of no more as an available ship, 
would have actually come to pass, and that the direful fate which has 
drowned more than 500 men might have been very closely skated 
up to, but actually still avoided, had it not been for the anomalous 
and delicate positions in which all parties were placed towards 
each other, all tending to drive the ship and crew upon their fate. 
Mr. Reed was assumed prejudiced, and his prejudice was self- 
interested, therefore he gives no unnecessary or uncalled for bad 
opinions; he entertains them nevertheless, and pretty plainly ex- 
presses them now and then. Captain Coles has it all his own way: 
Messrs. Laird must do as he bids as far as they can. If they have 
any responsibility it is obviously very small, but they obviously 
have uveasy notions as to the horrible crankness of the craft they 
had been employed to build, or why did they request that the 
ship should be inclined at Portsmouth, that is, the degree of her 
crankness then ascertained. And why is the request made then, 
and not before the reception of the ship by the Admiralty—or 
why did not Messrs. Laird ascertain it at Birkenhead for them- 
selves? Might not very awkward questions have arisen as to 
the reception of the ship at all, if accompanied by a scientific 
and experimentally based certificate of “warranted to go to the 
bottom?” They had got this information roughly for them- 
selves, it would appear, and probably the result was such as 
neither they nor Captain Coles much liked. The gallant 
and unhappy Captain Burgoyne takes the command of his 
friend’s designed ship. He does not like her at first, nor 
Mr. Reed’s opinion expressed of her, but he gets used to her 
sickly roll, and he is a brave, daring seaman, with the generous in- 
stincts of hiscraft. Shall he drop a word of doubt as to his triend’s 
ship, nay, shall he not strain every point to show her to the best 
advantage, and so that he shall make the best report he can of her 
voyage when ended? So he presses her with sail, and only strikes, 
or attempts to strike it, when already the unlucky mass is heeled 
far beyond her angle of greatest righting power. 

Captain Coles had no fear—ignorance of danger is a well-known 
preservative from it — and so all the moral forces conspire with the 
physical ones to send the Captain to the bottom. What a com- 
ment upon the frightful consequences of responsibility shirked 
where it ought to have been maintained, and dubiously divided and 
handed over to those who possessed none, and were incompetent 
to have been entrusted with any whatever. 

But much as this court-martial has brought out, there are 
several points of a most singular sort which it has left still in the 
dark. The total weight of the Captain’s hull was it seems about 
3000 tons; her alleged extra depth of immersion is equivalent to 
a weight of 800 tons of hull; and it is presumed, or hinted, or 
supposed, or left to be inferred, that this entire 800 tons extra 
weight crept in in some unknown way into the construction, and 
only a small proportion of it can be accounted for. Now 
is this credible, is it credible that iron shipbuilders, who weigh 
their material as it goes in, should have insensibly added nearly 
one-fourth to the weight of the ship? No evidence what- 
ever seems to have been given as to whether or not there was 
water in the space between the two skins either when the ship got 
to Portsmouth from Birkenhead or when she foundered. Now I 
do not venture to say it was so, but I do affirm that the most dis- 
tinct and positive evidence should yet be insisted upon in answer to 
the following questions :- (1) Did the Captain float 2ft. below her 
estimated depth from the first moment she took the water, if so, 
was there or was there not water in the compartments between 
the two skins ? Was there or was there not water in those com- 

artments when she went round to Portsmuouth, when she was 
inclined or heeled over there, and at the time she capsized ? 

Her builders obviously knew she was crank. Is it quite im- 
possible, then, that water ballast was let into the ship from 
the very outset, in order to keep her upright at all in the 
water, and that this 800 tons, or a Jarge portion of it, isa 
mere myth as to added weight in construction, and really consisted 
of the water let in to bring her down in the water, and enable her 
to stand upright? If there really was water, even to the extent of 
half 800 tons, in the compartments between the skins, at the 
moment of her final lurch, we can readily see what must its effects, 


that of the royal navy, and Government will be able to defy the 
combined ironclad fleets of Europe. That the plan ig sound and 
useful may be seen by the following remarks :— 

**(1) It would form our first line of defence, and protect our 
commerce. 

**(2) It would be to the navy what our volunteers are to the 


army. 

13) The national importance of a naval reserve of ironclads, 
exceeding in power and tonnage the combined ironclad flects of 

jurope, cannot be over estimated. 

‘*(4) It involves no cost to the Treasury, as the mail companies 
would incur the expense, in exchange for an extension of their 
contracts. 

“*(5) It will create in the Thames, Tyne, Mersey, and Clyde a 
demand for iron, coal, and labour for years to come, as other 
Powers would follow our example, and thus expend millions. 

**(6) There are eighty iron = meals of over 2000 tons each, or a 
total of 180,000 tons, and 30,000 horse-power, neither old nor 
subject to dry rot, all of which can be rendered equal to modern 
men-of-war. 

‘*(7) Experienced engineers and shipbuilders will guarantee its 
practicability. 

‘*(8) The ships would protect our shores in time of war, and 
develope commerce in time of peace. The value of such protection 
may be estimated from the testimony of the late Duke of 
Wellington, who declared in the House of Lords that ‘he had 
attempted to rouse successive Governments from their lethargy as 
to the danger and possibility of an invasion,’ and further said; ‘If 
it be true that the exertions of the fleet alone are not sufficient 
for our defence, we are not safe for a week after the declaration of 
war.’ He concluded his practical statement as follows :—‘I am 
bordering on seventy-seven years of age passed in honour ; I hope 
the Almighty may protect me from being a witness of the tragedy 
which I cannot persuade my contemporaries to avert.’ 

**(9) The lesson taught by organisation, and the superiority of 
artillery in the late war (between Austria and Prussia), shows that 
it is in the prompt use of the latest improvements and inventions 
that States tind their best defence in time of peril. 

*-(10) Our naval arsenals and principal dockyards are insuffi- 
ciently garrisoned, and as there is a similar scarcity of seamen in 
the royal navy, there is no other source of supply from which to 
raise, embody, and organise them, than our mercantile marine. 

**(11) The argument of economy is unanswerable, as the vessels 
can be used up to the day of being wanted for war, whereas our 
war-ships lie idle in the docks or in the Channel, at not only an 
enormous but a continual expense. 

“*(12) The importance attached to the maintenance of sea 
defences is shown by the readiness with which from ten to twelve 
millions sterling was authorised to be expended upon the construc- 
tion of forts. 

‘* (13) The real gist of the proposal is being able to protect our 
shores without increased taxation or cost to the Treasury, by 
transforming our mercantile marine within twenty-four hours’ 
notice into effective ironclads. 

J. ORRELL LEVER. 

Medina Hall, Brighton, October, 1870. 


SURFACE CONDENSERS, 

Sir,—I have always been expecting to hear a little more regard- 
ing Henderson’s condenser since you noticed it in your columns, 
being a subject of considerable importance ; but as no new com- 
munication has appeared, and as I had an opportunity of seeing 
the engines working when it was tried, perhaps you will kindly 
allow me space for a few observations. 

When the condenser was made it was tested by hydraulic 
pressure to about 19 lb, on the square inch, beginning then to show 
weakness in the crown of the inner cone; a stay was introduced, 
supporting the crown from the bottom, which it was calculated 
would enable it to sustain a pressure of 27 lb, The circulating 
pump was single-acting, and had no air vessel on the cover. Mr. 

iletatie intended that each stroke of the pump should clear out 
the condensing water of each previous stroke, so that a supply of 
cool water should be supplied with each revolution of the engines, 
believing that if successful with that test, under more favourable 
circumstances, with a regular and rapid circulation of the con- 
densing water, a better result still could be attained. It is to be 
regretted that the pressure brought upon the crown of the inner 
cone had been so great as to allow a trial of the condenser’s effi- 
ciency for about half an hour only. While the engines were working 
a vacuum was maintained in the condenser of 244in.; steam pres- 
sure in boilers, 55 1b. Even with the engines standing for a few 
minutes the vacuum remained steady at that point. After the 
engines had been working about thirty-five minutes the condenser 
gave way from the excessive revere brought upon it from the 
circulating pump, the joint of the pump cover was blown out, and 
the screws holding it down stripped. 

There is no dor t that by Mr. Henderson’s enterprise we have 
got at least a little more practical experience on this subject of 
some value ; the subject had been spoken of and experimented on 
before on a small ele by Peclet, Joule, and others. Peclet stated 
a good many years ago that with water 68 deg. Fah., and a copper 
condenser one-tenth inch thickness, 21 lb. of steam could be con- 
densed per foot per hour. Dr. Joule found that with a very rapid 
current of water over the condensing surface he obtained a result 
four and a-half times as great, or about 100 lb. of steam per foot 
per hour; these data of course lead us to the conclusion that upon 
rapidity of motion in the condensing water depends the limit to 
which the size of a surface condenser can be reduced. 

Tn the case of Mr. Henderson’s condenser about 8400 cubic feet 
of steam (as a maximum) was passed into the condenser per 
minute, which, according to Dr. Joule, should have taken 84ft. of 
cooling surfaces, Mr. Henderson having had about 160ft. of cool- 
ing surface; and a tubular surface condenser, as at present propor- 
tioned, would have been to Henderson’s as four to one for extent of 
cooling surface. 

Judging from the result of the short trial that was obtained, 
and with a continuous and rapid stream of water flowing through 
the cond , | believe a good vacuum will yet be obtained with 





as it surged over to leeward, have been, in an instant to plete 
the catastrophe. F. ¥. 


NARROW GAUGE RAILWAYS, 


S1r,—From the nature of the question put by “‘ M. Inst. C.E.” in 
his letter last week, it is evident he is not “acquainted with” my 
mode of coupling wagons together, which prevents shocks to 
mineral, goods, or any trains, when starting or stopping. If your 
correspondent will do me the favour to call at my offices any time 
agreeable to him, on learning his time I should be happy to be in 
attendance to show him the models of the system of couplin 
referred to. Independently of this coupling, however, an 
assuming the conditions your correspondent gives, T am prepa 
to design wagons that shall carry three times their own weight— 
say of coal, for example—on 3ft. gauge. It must not be foray ten 
that in my paper read before the British Association, to whic 

our correspondent courteously alludes, I stated in reference to the 
ft. Shin. gauge stock, that I took it as it now existed, not as it 
might be made. Rosert F, FATRiIg. 
ri Victoria Chambers, Westminster, 8. W. ' 
17th October, 1870. 








A NEW NAVAL RESERVE, 
S1r,—I beg to forward for your insertion an extract of a letter 
which contains a proposal I sent a few years ago to her Majesty's 


.| Government for converting mercantile screw steamers into modern 


Ien-ol-war :— 

St Responsible shipbuilders will undertake to convert mercantile 
screw steamers into effective ironclads by a new system of portable 
armour, which can be fitted on and taken off again in twenty-four 
hours, Thus the power of the mercantile marine will be united to 





little more than half the surface given by Mr. Henderson to con- 
ense the same quantity of steam. It is a step in the right direc- 
tion, on especially for the steamship owner—less first cost, more 
room in the ship, and more easily repaired. Scorus. 
Edinburgh, October, 1870. 





BRITISH ASSOCIATION UNITS. 

Strn,—In your impression of the 14th inst. I regret to see a 
letter from Mr. Fitzgerald in which he professes to correct the 
values of some of the B. A. units as given by Mr. Varley. Mr. 
Fitzgerald speaks of the unit of “‘ quantity or capacity ” as if they 
were the same thing; and hence, in part, the erroneous idea he has 
evidently got of these measures. The magnitude of the B. A. 
uuit of resistance (called an ohm) was chosen at 10’ absolute 
resistance units, because its value differs only about 5 per cent. 
from that of Siemens, which been for years found to be in 
practice a convenient measure. The magnitude of the B. A. unit 
of electro-motive force (called a yolt) was chosen as 10° absolute 
inits of eleccro-motiy, , because it was within § per cent. 
of the value of a Daniell’s e — and was about a mean value 

galvanic elements, arid therefore a convenient unit. 
fith these two multiples given, the remainder are necessarily 
only deduced yalues.” Thus, as we current in any circuit is equal 
ne ; electro-motive orce\ ; 
setineear start, Rhett would 
to the quotient ( Sara ), it wow nae that - 


RB. 4. unit of current can be noother than volt we 


ohm 10° 


oeplaje units of current. 
n the same way quantity is defined as (current X time in 
seconds); therefore the B.A. unit of quantity (or veber) is that 
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quantity which flows in acircuit of one volt and one ohm in one 
second, or 10-? absolute units of quantity. 
, Again, the capacity of any inductive surface is the 
( quay ); therefore the B. A. unit of capacity is 
electro-motive force 
10-2 
To: 
If the absolute and the B, A. units of electro-notive force were 
identical Mr. Fitzgerald would be in part right, but the volt is 
10,000 times larger than the absolute unit of potential. 
I take the liberty of subjoining a short table, which gives at a 
glance the relative values of these units. 





= 10-7 absolute units of capacity, as stated by Mr. Varley. 














| Equivalents in 
B. A. units. Name. | 
° Absolute mea- Common mea- 
sure. sures. 
ete Ohm | 107 1°0468 Siemens’. 
1. Resistance .. Megohm | 103 1,046,800 Siemens’. 
2. Electro-motiveforce| Volt 105 0°9268 Daniell’s. 
8. Quantity . | Weber 10-2 | — 
i Fi 10-7 | _ 
4. Capacity . { Microfarad 10-8 Abt. }knet cablecore. 








The B. A. unit of current is one weber per second, and is there- 
fore equal to 10—* absolute units of current. The committee have, 
however, not given this unit any distinctive name. 

In ending their labours, which they have so praiseworthily 
carried out, the committee appointed by the British Association 
have, I believe, been re-elected in separate committees to deter- 
mine more exactly the values of the units of capacity and electro- 
motive force. Whatever results they may arrive at will not 
influence the names and multiple values now assigned to the B. A. 
units, and will only modify them in so far as they compare with 
the common units. 

I may perhaps be allowed to mention that in Mr. Varley’s table 
he has also fallen into an error in calling the veber an unit of 
current, whereas it is an unit of quantity. The error is obvious, 
and corrects itself; because a little below Mr. Varley says, 


veber 


farad = , thereby treating the veber as a quantity of 


electricity. In Mr. Varley’s table either the word ‘‘ current” 
should be replaced by “‘ quantity,” or the word “ veber” should 
read “‘ veber per second.” x. X. X. 





SCREW PROPELLERS. 

Srr,—I have lately tried one of Hancock’s screw propellers on 
my steam launch. She is 43ft. over all, 5ft. 10in. beam ; draught 
of water, 5ft. The engine has a single cylinder Gin. in diameter 
and 7in. stroke ; the working pressure is 150 lb. to 2001b. to the 
square inch, and the screw 28in. diameter. With the old screw 
(a true Smith's) and 1801b. of steam, and with the engiue running 
about 290 revolutions per minute, the highest speed I could get 
out of the launch was seven and a-half miles per hour, which did 
not seem to me to be the right speed to go for the power we were 
giving out, so I wrote to Messrs. Hancock to make me a propeller, 
which they did, and the result is that my launch now mak¢s ten 
and a-half miles an hour with a less consumption of fuel, shoving 
a clear gain for Hancock’s propeller of three miles per hour ; 
moreover, there is no vibration with the screw like there was with 
the old one. I send you these particulars in favour of screw pro- 
pulsion. * G. F. G. Des Vienes. 

Lower Tulse-hill. 





BOILER INSPECTION, 


Sirn,—The report of the committee appointed by the British 
Association on the subject of steam boiler explosions, which has 
recently been issued, will doubtless attract considerable attention, 
as the subject is one of especial importauce to steam users and to 
the general public. It will also, as proceeding from that Associa- 
tion, be considered by many as impartial and uubiassed, and the 
statements therein esteemed accordingly. I regret that I cannot 
concur in that opinion for several reasons, which you will, I think, 
with me consider fatal to its being so accepted. Of the ten 
members of the committee no less than seven are members of the 
committee of the ‘* Manchester Association for the Prevention of 
Steam Boiler Explosions,” or as it is now called, ‘‘ ‘The Steam Users’ 
Association,” and another is their chief engineer. 

The recommendations of the committee, and the remarks in 
reference to the insurance ‘companies, are such as have been 
printed in the reports of the chief engineer to the Boiler Associa- 
tion. I think, therefore, that this report should be considered as a 
statement or manifesto of the Manchester Boiler Association, or 
rather of the chief engineer, and is thus anything but such an im- 
partial expression of public opinion as it should be. The chief 
object of the report appears tu be to damage the credit of the 
several boiler insurance and inspection companies now established 
and in operation. I have no intention of defending or being 
answerable for the faults of the various companies, but having 
been for a long period in the service of that Association as in- 
spector and also assistant engineer, and since 1864 in that of the 
National Boiler Insurance Company, as chief engineer, &c., I am 
fully acquainted with the working of each system. I have had, 
and still have, great respect for the president and committee of 
the Boiler Association ; but as the statements made with their 
authority are so erroneous, and so full of misrepresentations, it is 
only just to myself and the company I manage that you should be 
able to compare the action of that association with one of those 
companies so maligned. 

The Manchester Association was formed in 1855, and with a 
nucleus of nea:ly 900 boilers, the subscription being first 31s. per 
boiler, but afterwards reduced to Yls. I find, on referring to their 
reports, that for the three years 1858-9-60,when it was in full 
operation, that the average number of boilers under inspection 
was 1513, Fy each of which 21s. per annum was paid. I find 
also, from the same reports, that an average of 333 boilers, or only 
22 per cent. per annum, were thoroughly inspected; or at the 
rate of one such inspection for each boiler in four und a-half years, 
and that with such service there was each year a deficiency of 
income as against expenditure. I know also that the association 
were so ignorant of some of the boilers nominally under their in- 
spection that not even a reliable rough sketch showing their 
general dimensions was in the offices. 

Offers of boilers were made to the association, but were declined 
because they were slightly beyond the stated radius of their opera- 
tions, or because their number was at the time deemed insufficient. 
No energetic effort was made to extend their operations for many 
years, nor to combine any system of guarantee with inspection, 
although it was known it was desired by many of the members, 
and would, if adopted, have materially increased the number of 
boilers under inspection. The association sust 1 no iary 
loss in case of explosion, its committee were apathetic in their 
action, and it appeared at one time that it must for lack of some- 
thing to stimulate its energy die ‘‘a natural death.” What, it 
will be asked, has so materially altered its position and improved 
its action? I answer, the example and competition of the 
insurance companies which its committee, through their engineer, 
so condemn and misrepresent, 

At the commencement of 1865 the committee adopted a system 
of partial insurance, or guarantee in case of explosion, which has 
caused the association, now that they are exposed to loss through 
neglect, to awaken from their let > and inspect in a 
manner. It should be noted that this system was ¢ 
nearly ten years after the establishment of that association. 
Boiler Association’s statements are intended to lead to the infer- 
ence, that because they can so ingeniously (yet incorrectly in every 











particular) show that it is the interest of a company like this to 
**stint inspection,” that such is actually our practice. On the 
other hand, permit me to state and describe the operatious and 
service of the company of which I am chief engineer, &c. The 
advantage of inspection is most prominently brought under the 
notice of boiler owners in our prospectus, and is thus rendered 
part of the contract ; whilst by our policies we claim the right to 
inspect any boiler insured with us. No policy is issued until the 
boiler proposed has been inspected on behalf of the company, and 
a sketch, giving its dimensions and construction, with a report 
thereon, submitted to me. No boiler is accepted unless reported 
in good order and apparently safe at the pressure at which it is 
proposed. Extra rates are not charged for boilers known to be in 
a hazardous condition, such boilers are refused if they cannot be 
rendered safe ; but if by alteration, such as hooping of tubes, Xc., 
they can be made suitable for the pressure, they are after such 
alterations accepted. In all cases of our refusal to insure a de- 
tailed report is sent to the proposer. As exemplifying this care, 
I may note that out of 3625 boilers proposed to this company, no 
less than 206 have been for various reasons finally declined. 

Before renewal of insurance the report of the last periodical 
inspection is referred to, and if the safety of any boiler be doubt- 
ful the renewal is deferred. We have recently declined to renew 
the policies of two large firms, whose united annual premiums 
amounted to over £100, in consequence of the firms delaying neces- 
sary repairs. ‘The general effect of our inspection is considerable 
improvement in the condition of the insured boilers, aud I am not 
aware of a single instance where the fact of the boiler being 
insured has caused the substitution of attendants inferior to 
those previously employed (as alleged in the British Association 
report). On the other hand, I know that the detection of negli- 
gence through our inspection and reports has led to the discharge 
of many careless and incompetent attendants. We are at great 
pains to induce parties to prepare their boilers for thorough in- 
spection, and many co-operate readily with us. Others are 
apathetic, and in many instances where we have sent inspectors, 
at the company’s expense, long distances (in some cas.» over a 
hundred miles), by special appointment, the boilers have been 
found unprepared, although clear instructions were furnished. We 
endeavour to meet the convenience of owners in all cases for 
thorough inspection ; and at local holiday times incur consider 
able expense in concentrating our staff, occasionally without the 
result sought. Thus in Whit-week last we were disappointed in 
this way of over fifty boilers. It is obvious that if a large number 
of firms have no spare boilers, and all stop only once or twice a 
year for but a brief period, it is impossible that either Government 
officers or those of any company or association could inspect all 
at such times. Although we have many first-class firms connected 
with us, our boilers are, as a whole, inferior to those under the 
care of the Boiler Association, whose connection is chiefly in 
the Lancashire cotton district, where the boilers generally are of 
superior construction and more steadily worked than those in 
many other manufactures, such as ironworks, collieries, Xc. 

The results of our operations, both as regards number of explo- 
sions and lives lost thereby, are nevertheless not inferior to those 
of the Boiler Association, and I am certain, from my own know- 
ledge, that our inspections, the sketches and reports furnished, 
&c. &c., are far more more complete and reliable in every respect 
than those of the Association at the time I have referred to, when 
2is. per boiler did not cover their expenditure. Praciice is thus a 


better criterion than any ingenious theory, however plausibly 


elucidated. 

fhe above facts illustrate our earnest desire to prevent explo- 
sions. 

ive career of the Association proves that it was deficient in that 
vite. energy necessary to render its operations effectual, and that 
its improvement was entirely due to the competition of those 
commercial companies it has so much condemned ; who have in- 
troduced periodical inspection into districts where it was unknown, 
but more necessary than in the district to which that of the Asso- 
ciation was restricted, aud have thus rendered much greater and 
more valuable service. 

My object in thus comparing our operations is to expose the un- 
reliable character of the report criticised, but I have no desire in 
penning the foregoing to deny the good service the Association has 
rendered, but simply to correct the erroneous statements which 
are so persistently advanced with its authority, and which can 
render no useful service. 

The necessity for more general inspection of steam boilers, with 
a view to prevent, as fur as piacticable, the disastrous explosions 
so frequently reported, is generally acknowledged. 

Steam users, as a body, are naturally averse to the restrictions 
to which a system of Goverament inspection would subject* them, 
and the majority would probably prefer non-interference of any 
kind to such a course. There are, however, many important 
reasons for enforcing in some way more general efficient inspection 
than is now practised in too many cases; andI think that the 
difficulty may be satisfactorily met by the system of registration of 
all steam boilers in use in the United Kingdom, and of the annual 
returns relating to their inspection, X&c., suggested by me to the 
Board of Trade in July, 1869, and to the Home Secretary in April, 
1870 (see copies of correspondence herewith), and also described 
more fully by our chairman and myself, in our evidence before 
the Parliamentary Select Committee on the 30th of June last. 

This system would allow steam users to engage whom they 
pleased to inspect for them; but in order to prevent their 
negligently employing ignorant or unskilfui persous, they would 
be held responsible in case of explosion, if it were clearly shown 
that they had recklessly omitted ordinary precautions against such 
disaster; and in order that each case might be property investi- 
gated by competent engineers speci skilied in the work, the 
registrars or coroners in every distri¢t should be instructed to secure 
the services of such parties to investigate in every instance of 
explosion. 

the plan proposed would doubtless lead owners to employ com- 
petent parties to inspect, and to afford opportunity, and also to 
make such preparation as is necessary for reliable and satisfactory 
inspection. Whether such were by the officials of insurance 
companies, associations, or respectable engineering firms, they 
would, whilst not interfering with progressive improvement, 
doubtless tend to the disuse of the more dangerous classes of 
boilers, and their substitution by those of superior and more safe 
construction. I have no faith in uapaid committees or officials, 
whatever their standing or professional position. Energetic 
management of any combination for the purpose will only be 
secured by properly recompen-ing and holding responsible the 
parties who undertake the duty. Boiler owners are no more 
entitled to * philanthropy ” than other manufacturers, and an, 
persons who give their time and ability to such a work are 
entitled to a fair consideration for their services; whilst any board 
or committee who meet at intervals exceeding one month can, I 
am sure, be of little avail in the management of such important 
and varied work. I must apologise for thus tresp»ssing so 
fully on your valuable space, HENRY Mitte, 





Chief Engineer and Manager. 
The National Boiler Insurance Company, Limited, 
24, St. Ann’s-square, ester. 





THE DAVEY-PAXMAN BOILER. 


Str,—As the statements contained in your last impression re- 
garding the Davey-Paxman boiler are very interesting, you will, 
perhaps, supply me with some information as to the discrepancy 
which exists between your report of the trial and that of a con- 
temporary. You give the area of fire-box as 33°2 square feet, and 
the tube surface as 40°7 square feet. Your contemporary gives 
them as 32 sjuare feet, and 45 square fect respectively, making a 
difference of 3°1 square feet. Which is right? Again, you give the 
initial temperature of the water in the tanks as 96 deg., your con- 
temporary gave it as 86 deg. Which is right? May I ask further 





whether you agree with the statement that the boiler would evapo- 

rate 11°02 lb. of water if the feed had a temperature of 212 deg. ? 

It seems to me that your contemporary makes a mistake here. Is it 

fair to use 56 deg. in the calculations? Is it not more correct 

tu use the temperature at which the water actually enters the 

boiler ? E. D. B. 
London, Oct. 18th, 1870. 


[If our correspondent will refer to page 258 of our last impres- 
sion, he will find that we distinctly stated that our figures were 
only approximate as regarded the heating surface of the boiler. 
The measurements on which they are based were taken by scale, 
not from the boiler itself, but from a not very good tracing sup- 
plied by Mr. Paxman. The surface of the fire-box, deducting 
tube holes and chimney, is 32°83 square feet, not 32ft. It is to be 
borne in mind, however, that the base of the chimney is to be 
taken as heating surface to some extent, and for this we made an 
allowance, which brings up the surface to 332 square feet, as 
stated. The entire length of each tube, including tue bend, is a 
little greater than 4 2in., but the taper of the tubes at the 
lower end reduces the surface. We have carefully checked over 
our calculations, but fail to find the extra 4 3ft. of heating surface. 
The figures given, 40°7 square feet, could only be made more accu- 
rate by increasing the number of places of decimals, which is quite 
unnecessary. As regards the temperature of the water in the 
tank, it will suffice to say that we took three different observations 
of temperature, just at starting, and at short intervals. The tem- 
perature in the tanks, to begin with, was 56 deg., but no water, or 
very little indeed, was pumped into the boiler at that temperature ; 
we have deemed it right to take the higher temperature, 96 veg., 
as wore accurately representing the temperature of the feed as it 
entered the voiler. The question is one of the smallest possible im- 
portance, as our correspondent will no doubt perceive on refl~ction. 
rhe statement that the Davey-Paxman boiler would have evaporated 
11°02 lb. of water from 212 deg. is, not substantiated in any way 
by the experiment. Using Rankine’s formula, we have 

9719 5 

95x (147 — ™) = 10545. 
966 

The error arises from confounding the influence of the tank as a 
water-heater with the evaporative power © the boiler. rhe 
waste steam would suffice to raise the temperature to 212 deg. 
without the aid of the tank in any way, and using the waste 
team to the greatest practicable extent, the evaporation under 
t e conditions of the tria!, as regards quality of coal, rate of com- 
bustion, &c., could not have exceeded 10545 lb.—a very excellent 
resuit we need scarcely add. j- Ep. E, 


Srr.—In your article on the Davey-Paxman steam boiler you 
state that no “ boiler meter” has been made sufficiently accurate 
to test the evaporating qualities of different boilers. The Man- 
chester Water Meter Company certainly make a special meter for 
this purpose, which indicates to a greater nic ty than is likely to 
be fulfilled by the other conditions of the experiment, F.C. 

Sir,—I notice in yours of the 14th an article on a vertical 
boiler by a Colchester tirm, and herewith submit a sketch of one 
of another design that I had made sume year and a half since. 

, You will recollect that at the L 3- 
ter show I exhibited a portable en-ine 





with a vertical boiler, of which you 
published an illustration. In desi 














; 
k ing builers for tue larger sizes of these 

4 engines I found the ordinary vertical 
— multitubular boiler much too cumber- 

i some, especially in height ; in the or- 
dinary form of mulritubular boiler, 

the diameter of the fire-box being 

= regulated by the tire-grate surface 


required, one was obliged either to put 


in such a number of tubes that the 





heat rushed through them without 

being profitably expended, or else to 

crate | give an inconvenient height to the 
qoo0oa0d, boiler. This design entirely obviates 
= - the difficulty, for making the tire- 


grate of the necessary area the hre- 
box is enlarged immediately 
the fire, aud straight water tubes can 
be used through the fire-box instead 
of tubes with an objectionable bend, 
as in the Colchester boiler. Not only 
is there this advantage, but also 
another, viz., a considerable space at 
the bottom of the boiler, where all 
sediment from the water can collect. 
Every engineer having experience 
with boilers used on farms, aad in other places where generaily 
ter is the only water vbtainable, knows how soon the 
: is blocked with dirt, and how diffi- 
f the smallness of the space, 
iis design. This space 


ve 





muddy wa 
lower part round the tire-box 
cult it is to remove in consequence 
and will recognise the great aivantage of t 
need not increase the quantity of waver Te quisite to fill the boiler 
to more than that necessary ‘or one of the same nominal horse- 
power, because the upper par’ of the fire-box may be brought 
much closer than is usual to the outer j 
casing, and because the outside dimen- | 


f 
“ | fa 
sions of the boiler are considerably smaller j HT | fl ] tl 
than those of ordinary form. 1 have a H A 
boiler of this design Coe dng | 1 
power nominal, which I shall be happy to | {iI} | - 


lend you if you wish to experiment with 


Saree 


You have here the sketch of fire-box 





i 
it. ; . ee 
for a steamboat boiler of similar design, << — 
the difference being that the water is ay | 
allowed to pass under the ashpit, the | | = 





bottom of which is stayed to the bottom of ® 
casing and is slightly inclined. Tuomas WILKINS. 
52, Gracechurch-street, London, E.C, 





ProposeD New RAILWAY IN THE HIGH Peak or DERBYSHIRE. — 
A scheme is again on foot for supplying the Hope Valley, in the 
heart of the Peak of De: byshire, with the advantages of railway 
communication with the outer world. A prospectus has accordingly 
been issued of the Hassop, Hathersage, and Castleton Raiiway 
Company, the object of which is to construct a short single line, 
to be initiated and carried through by the landowners, commercial 
interests, and resident population themselves. The proposed 
capital ig £60,000, in shares of £10 each, the liavility of the share- 
holders being limited to the amount of their shares. The ‘ine is 
to be thirteen miles in length, and starting from. the Hassop sta- 
tion of the Midland Railway, on the main line from Manch: ster to 
Derby. Jt is proposed that it shall cross the river Derwent, near 
Froggatt, and then mainly follow the course of the river through 
the Mountaipoys district to Castleton. The total cost is es- 
timated at £57,000, and the promoters believe that the traffic will 
immediately yield a revenue of £6000, with excellent prospects of 
a speedy increage, owing to the mineral resources of the district, 
its agricultural and manufacturing products, the passenger traflic 
of the summer months—as it opens 4 charming district for tourists 
and pleasure-seekers ~and the removal of the difficulties which 
now attend the consumption of coal. It is stated that vo local 
opposition is anticipated, a very large majority of the landowners 
being favourable tu the undertaking, and many turough whose 
property the live will pass have expresxed their willingness to 
accept shar-s imstead of cash «s the price of their land. Mr, John 
Hall, of Castleton, is the solicitor to the undertaking, and the 
engineers are Messrs, Wilkinson and Smith, of Westminster. 
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FOREICN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. . 


’ Asuer and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—ALPHONS Bookseller. 


Dir, a 
ST. PETERSBURG.—M. B. M. WoxFr, Bookseller. 
MADRID.—D. Josz Awcover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciados 49 y 51. 
NEW YORK.—Wuumer and Rocers, 47, Wassau-street, 


- CAUTION. 
We are informed that a member of the Long Firm dating from 
Warwickshire is very busy amongst engineers, who will do well 
to be on the alert. 











PUBLISHER’S NOTIOE, 
*,* With this i ion we issue as a Supplement Drawings of 
the Engines of the Steamship Hindostan, 600-Horse Power. 


Each number, as issued by the Publisher, will contain the Supple- 
ment, and Subscribers are requested to notify the fact at our office 
should they not receive it. 





There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential 4 ment of its circula- 


tion, advertisers themselves possess a sf 
evidence. 7 











TO OORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
tng questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

2. 2. oe Craig). — Trevithick, in ‘1802 or 1804, it is not quite certain 
wheER, 

Gunner.—We do not think you would gain anything by submitting your 
invention to the Government. 

M. R. (Pendarren House).—// you will take the trouble to look at the diagram 
you will find the words ‘‘ pressure taken at any point in the curve extends 
backward from that point to the breech end of the bore,” which at once 
answers your question. 

W. A. D. (Chorlton-on-Medlock).— We have received the lithograph. It will 
be quite time enough to consider the question when the war is over, mean- 
while we may add that nothing more is really necessary than such harbours 
as will provide accommodation for steamers as long and as larye as the 
Holyhead and Kingstown boats. 

J.C. ¢ ).— We suppose you allude to Congreve rockets. These are 
not fired from guns but from a rocket tube, an apparatus which we shall 
probably describe one of these days. The composition with which they are 
Jilled is substantially the same as that we have given.you particulars of al- 
—— but we cannot give you the precise composition used by the Govern- 
ment, 

E. W.—As far as the mere fact of passing the iron through such rolls as you 
suggest is concerned, there is nothing to prevent them from working. They 
would, in a word, “ deliver” all right ; but there are practical objections 
to the arrangement, which would neutralise all the good to be gained. It 
would be alinost impossi dle to devise means of adjustment, and if any one 
of the four axles got out of the proper plane by ever solittle, the shaft would 
be broken, besides the cinder would do mischief, and the cost would be heavy. 

A. P. K.—(1) You can obtain the book to which you refer from Messrs. Spon, 
of Charing Cross. The price is about 15s., we believe. It is a very excellent 
work, but useless toany one not well up in mathematics. (2) You can have 
single numbers if in print, price 6d. each, with the corresponding drowings. 
(3) You can have the number containing any of the working drawings on 
thin paper if in print. To test whether the number is in print, send a list 
of all the numbers you want, when you shall be informed which are not 
now obtainable. 








WATER METERS. 
(To the Editor of The Engineer.) 


Sir,—Can any of your numerous readers inform me by what society a 
premium was some years ago offered for a good water meter? T. a. 





CORRUGATED IRON ROOFS. 

(To the Editor of The Engineer.) 
Srr,—Can any of your readers give me information about corrugated 
iron buildings and roofs, or the rf and of tractors or fact a of 


same ? N. 
Sunderland, October 17th, 1870. 








PRESERVING TIMBER. 
(To the Editor of The Engineer.) 
Sir,—The white pine of New Zealand, the native “‘ kaikatea,” is not 
suited for outdoor work, as its period of duration is about seven years. 


If not protected it es from the outside, if tarred it perishes from 
within. Neither wood or the so-called “red pine” an I believe, 
conifere. F. Cuurton. 


Tue Enoreer can be had, by order, from any newsagent in town or coun’ 
at the various railway stations ; oF it can, 4 preferred, be supplied direct 
From, fhe abfce on the following terms ( paid in advance) :— 

‘yearly (including doublenumber).. .. .. £0 14s. 6d. 

y get angle ysogge «+ « &1 9s, Od, 

’ an extra of t i and si. 

Pct coc We livomenee to tare saree to cayee tl eee 
vertisements cannot be inserted unless delivered before six o'clock on Th 
day evening in each week, The charge for four lines and under ie thres 
shillings ; each line ni The line averages eight 


Half. 
Yearly inal 
credit be 





ments from the country must be accom: i stamps i yment. 
Letters relating to advertisements and raed Sanantat the paper are 
to be addressed to the Publisher, Mr. s all other letters 


» Mr. George Riche 
to be addressed to the Editor of Tax ENGINEER, 163, Strand. 
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STEAM ARTILLERY, 

Any proposition made by Mr. Bessemer, and published 
over his own signature in a public print, is certain to be 
read with attention by hundreds of men, who like our- 
selves, admire his genius. In the present da , however, it 
is very well understood that no man is wise on all subjects, 
and we may add that this fact is especially true of Mr. 
Bessemer. We have perused with much care a long letter 
from his pen published in the Times of the 13th instant, 
which may be regarded as his latest contribution to mecha- 
nical science. It is to be regretted that the writer did not, 
before rushing into print, consult some competent engineer 
or mathematician as to the soundness of his views, Had 
in to provent haw poblahige sige which i 

u nim publishing a letter which is simply a 
tissue of absurdities, This is, no doubt, strong language, 





but we think that the time our readers have heard 
what we have to sa’ y will admit that no other words 
will accurately explain the character of the letter in ques- 
tion. It id be mere waste of space to reproduce Mr. 
Bessemer’s letter in full. Its gist can be given in a very 
few words. Mr. Bessemer proposes the < tion of what 
we may term a steam mitrailleuse, as an adjunct to our 
national artillery; in other words a steam Enfield rifle 
throwing a torrent of projectiles, mounted on a traction en- 
gine carrying a plentiful supply of bullets, and fitted with 
a mantlet to protect the gunner. There can be no doubt 
that such a weapon of offence and defence as Mr. Bessemer 
describes, if a possibility, would constitute a most valuable 
addition to the strength of any army, but unfortunately 
the thing as proposed by Mr. Bessemer is simply an 
impossib ity, while his reasoning is from beginning to end 
based on the most erroneous notions, and betrays the 
greatest possible ignorance of certain mechanical truths 
which we thought hitherto were well understood by the 
merest tyros in mechanical science. 

Mr. Bessemer starts with the assumption that about 5 Ib. 
of coal and three gallons of water would exert force enough 
to raise 2540 Enfield bullets to a height of one mile ina 
minute, which is probably true enough, though we have 
not checked his calculations, because it is unnecessary to 
do so. He assumes, furthermore, that a velocity of 1900ft. 
_ second might be communicated to these 2540 bullets 

y a current of steam, of 150 lb. on the square inch, flowing 
through a suitable tube. He admits, however, that it is 
possible the bullets might have a somewhat less velocity 
than that due to the rate of issue of steam of 150 Ib. on the 
square inch, and modestly contents himself with 1600ft. 
per second, which is still as he | ag we out, considerably 
greater than that of a projectile fired from an Arm- 
strong gun; and he finds a demonstration of the truth of 
his theory in the performance of a steam fire 
engine. ‘The details of his invention he prudently refrains 
from publishing, but he is quite ready to supply them, 
without fee or hope of reward, to the Government of this 
country. 

There are two objections to Mr. Bessemer’s scheme, 
which we shall consider separately. The first is that steam 
of 1501b. on the square inch could not possibly impart 
a velocity of anything approaching 1900ft. or even 1600ft. 
per second to an Enfield or any other bullet fired through 
a tube of practicable length. It will be admitted that, 
what is true of an Enfield bullet in this matter must be 
true of any other projectile, larger or smaller. There can 
be no objection, dea, to testing the accuracy of Mr. Bes- 
semer’s views by considering the case of a steam 32-pounder 
gun instead of an Enfield rifle, while there is the t ad- 
vantage secured that we thereby eliminate fractions to a 

t extent—a matter of some importance in an article 
ike this, written, not for mathematicians, but for every 
general reader who possesses some acquaintance with dy- 
namics. 

There is no principle more clearly laid down or better 
understood than this, that the effect produced on any given 
mass by a given force bears a definite relation to the time of 
action of the force. In other words, a very small force 
acting for a long time may produce as much effect asa 
much greater force operating for a shorter time. We really 
owe an apology to our readers for enunciating such a 
truism, but the statement is intended for Mr. Bessemer’s 
benefit, which fact must be our excuse. Now let us see how 
it applies in the case of a steam gun. Let us suppose that 
we have a 32-pounder 21ft. 4in. long in the chase, and that 
the breech of this gun can be put into free communica- 
tion by means of a short pipe 6°2in. diameter—the same as 
the gun—witha gigantic steam boiler, in which is main- 
tained a pressure of 150 lb. to the square inch; we shall sup- 

se that tbe ball fits steam tight but without any 
Friction. The force brought to bear on it will then be 
150 x (6°2)* x *7854= 4500 Ib. in round numbers. Now if 
we suppose the ball to have a velocity of 1600ft. 
per second it will traverse the bore of the gun in 
the seventy-fifth part of a second. It is, therefore, evi- 
dent that all the work which the steam can do upon it 
must be done in the seventy-fifth part of a second. We 
have then the following problem to solve:—Given a 
weight of a little over 321b., what force must be brought 
to bear on it during the seventy-fifth part of a second in 
order to impart a velocity of 1600ft. per second? If this 
force is ter than 4500 Ib., then it is certain that our 
32 Ib. cannot be driven from the gun with a velocity 
of 1600ft. per second by a force of 45001b. But if it 
cannot, Mr. Bessemer’s reasoning must be erroneous. 
The required force can easily ascertained by the 
well-known formula, F ¢ = mv. Where F is the 
force, ¢ the time of its action in seconds, m the mass 


words; | of the body to be put in motion, and v the velocity. Let 


W =the weight of the ball, 324 1b., g = 321, F the re- 
quired force, v the required velocity, m the mass of the 


321 

ball, ¢ the time of operation of the ferce. Then m= 35; = 
° 

WwW land F=" v=1 x 75 x 1600=120,0001b, There- 


ore, it follows that a force—if the force acts but the ,'; 
part of a second—of not less than 120,000 Ib. must act ou a 
weight of 32i lb. in order to impart to it a velocity of 
1600ft. per second. But the force which Mr. Bessemer 
can bring to bear is but 4500lb. Therefore, Mr. Bessemer’s 
reasoning is completely erroneous. 

In another form it may be stated that a velocity of 
1600ft. per second could not be imparted to a 32} lb. shot, 
by the oj ion of a force of 4500 Ib., in less 0°3 of 
a ; but 1600 x -3= 480ft., which is the length of 
chase required. We fancy that Mr. Bessemer will 
ally of the construction of a steam gun with a 
480ft. long. It may be argued that, as the shot 

uire a velocity of 1600ft. per 
second, the time during which the force would act would 
be the bullet not passing the whole 
length of the chase at 1600ft. per second, but at some 
lower velocity—a mean between a speed infinitely small and 


1600ft. per second. Cheerfully granting this, Mr. Bessemer 
gains nothing. His gun barrel will, roughly speaking, admit 





of being cut down to a —_ of 240ft., but if once we get 
beyond a length of chase of 20ft. or'so, it matters very little 
whether we stick on another 100ft. or 100 yards. We need 
hardly stop to point out that all that we have said of a 
32-pounder will apply with just as much force to an Entield 
rifle bullet; the force and the weight may be estimated in 
ounces, or grains, or tons, but the numerical relations re- 
main constant so long as the pressure of steam and the 
velocity remain unaltered. If a pressure of 150 Ib. on the 
square inch would suffice to impart a velocity of 1600ft. per 
second, how is it, we may ask, that a pressure of 15 or 20 
tons to the square inch, due to the explosion of the powder 
charge, fails to impart a ter velocity than 1200ft. per 
— or reas to the projectiles fired from ordinary 
ri 

We shall now consider the second objection of Mr. Besse- 
mer’s scheme. Let us suppose that the laws of nature are so 
far abrogated in his favour that a current of steam, moving 
at 1900ft. per second, will really propel bullets at 160vft. 
per second. Todo this he will admit that only one ball 
can be in the gun at atime. Ifa second is put in before 
the first is out the impelling force will be at once reduced 
in a way too obvious to need explanation. Therefore, the 
maximum number of balls which he could fire would be 
seventy-five per second, and the quantity ot steam used 
would be just one barrel full per bullet. It is evident, 
therefore, that the steam may be regarded as flowing from 
an orifice in the boiler at the rate of 1900ft. per second, 
the orifice being of the same diameter as the bore of the 
gun. Let us suppose this, to use Mr. Bessemer’s own figures, 
to be .6 square inch, then the quantity of steam which 
the boiler must provide will be 13,680 cubic inches per 
second, 475 cubic feet per minute, 28,500 cubic feet per 
hour. The volume of steam at 1501b. on the square inch is, 
water being unity, approximately 180, and _—_ = 1583 
cubic feet of water to be evaporated ; in other words, Mr. 
Bessemer would have to provide a boiler of 160-horse power 
to maintain a constant current of steam of 1501b, pressure 
through a tube °6 of an inch in diameter. Such a boiler, 
we need hardly add, would weigh many tons, and would 
be quite out of place on the field of battle. Mr. 
Bessemer may, of course, get over the difficulty to 
some extent by reducing the number of bullets discharged 
in a given time, but even with this limitation it is evident 
that a boiler of great power must be provided if his steam 
gun is to prove even moderately efficient. 

There are many other objections which can be brought 
against the scheme, but we shall not press them. The 
whole theory of the thing is defective from the very 
beginning, and is not only defective, but antiquated. Can 
it be possible that Mr. Bessemer never heard of Jacob 
Perkins’ gun, which in a small way attained a certain 
amount of success with steam of 1000Ib. pressure on the 
square inch? 


THE USE OF BALLOONS IN WAR. 


Necessity is not only the mother of invention, but also 
is oftentimes the remembrancer and reviver of the dis- 
coveries and inventions of by-gone years. Of the truth 
of this remark the present exigencies of the defenders 
and populace of the great city which in many respects may 
be said to be the world’s metropolis furnish a conspicuous 
example. Since the investment of Paris by the German 
army all her ordinary channels of intercourse with the 
surrounding country, the provinces, and the Continent at 
large, have been, of course, completely cut off. This 
inconvenience, which must daily become more irksome, 
until at length it may rise to the height of a grave disaster, 
has naturally turned the attention of her ingenious citizens 
to whatever means are still left whereby some communica- 
tion with the outer world may be obtained. Such methods 
are by no means numerous, nay, may almost be said to be 
restricted to one series of attempts ; all efforts failing to 
break the cordon which the enemy has stretched around 
her ramparts on terra firma, there remains but one other 
pathway—the navigation of the air. Balloons are being 
brought into requisition by the besieged, and through the 
help of these aérial carriages the sanguine citizens of Paris 
hcpe to defeat much of the rigour and not a few of the 
dangers provided for them by their indefatigable foes. 
Already several successful attempts have been made to 
elude the German lines, or rather to pass over them to 
some point of safety beyond. The most daring and profit- 
able of these balloon voyages was that accomplished by 
no less a person than M. Gambetta, who, with M. Nadar, 
the well-known aéronaut, left Paris on the morning of 
Friday the 7th inst., and descended to the earth on the 
confines of a wood near Amiens. This energetic minister 
of the Provisional Government then proceeded in safety 
to Tours, where he was warmly welcomed by his anxious 
colleagues. Similar efforts will now become matters of 
almost everyday occurrence, or, at least, whenever the 
state of the atmosphere is such as to afford the least pros- 
pect of a favourable journey to those who are courageous 
enough to run a double peril, first from the ———— 
of the skies, and then from the hostility bristling beneath 
them on the earth. The question, therefore, regarding the 
use of the balloon as one of the ner agents of 
modern warfare assumes once more a practical shape, and 
it will be an interesting scientific result if the experiments 
which the Parisians are now forced to make lead to 
a more satisfactory estimate of the value to be put upon 
such services than has hitherto been obtainable. 

During the ninety years which have passed since the 
first aérial voyage was taken by those intrepid Dy 
Pilatre des Roziers and the Marquis D’Arlandes, the 
balloon has sadly disappointed the florid hopes of its first 
eulogists. All the early e imentalists in the art of 
balloon manufacture and navigation shared the fullest ex- 
pectation that they were inaugurating a new method of 
travelling that would result in the most unlooked for con- 
quests over nature. The was to become a commoner 
highway than the ocean, and, like the latter, was destined 
to be enlivened by the passage of innumerable vessels, 

dly defiant over all terrestrial obstacles. The primitive 
form of the balloon was to have been so improved as to 
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make it the most perfect vehicle of locomotion known to 
man. Sails and rudders were to be provided, whereby the 
most difficult air currents were to be so cuaxed or tortured 
as to be made to bend obsequiously to man’s bidding, and 
waft onward to its goal this last triumph of his genius. 
For a short season it really seemed as if these dreams were 
about to be realised, for it is remarkable that skill inthe con- 
struction of the balloon mounted almost at a vault from 
the first discovery of the principle to be applied up toa 
degree of perfection in its application which bas not only 
not been exceeded, but which it appears to be impossible 
to pass beyond. Montgoltier and Professor Charles were 
contemporaries, the former the inventor, the latter the im- 
prover, of the modern balloon. Charles, in his very first 
attempts, obtained results which gave to the balloon those 
familiar appendages of valve, car, and bags of sand for 
ballast, upon which all its utility depends. Here discovery 
met with a check which has not been removed, and which 
is as likely as ever to remain an insurmountable limit to 
the capabilities of this ingenious machine. By the means 
thus at his disposal the aéronant, when once started, could 
raise, or lower, or again elevate his balloon, according to 
his requirements, and could sit and enjoy his journey 
through the upper regions with composure. But neither 
then, nor subsequently, has any device been discovered 
whereby control of the path he was threading could be 
given him. He was then, and is now, at the mercy of 
every passing current, which cannot but waft him, willing 
or unwilling, whithersoever it may chance to blow. This 
serious impediment could not but prove fatal to the auti- 
cipations of the first ardent promoters of ballooning science, 
reducing their invention from the rank predicted for it to 
that of an all but useless, though beautiful, scientific toy, 
This unavoidable defect of uncontrollableness, which does 
so much to blight its prospects in time of peace—even when 
used on féte days simply as a gay instrument of pleasure— 
is yet more opposed to its success when employed as an 
adjunct of war. Still, with all its uncertainty of move- 
ment, so tantalising and hazardous in an actual experiment 
on which the gravest issues may depend, we must not 
hastily despise the balloon, nor refuse that inestimable 
service which, under certain circumstauces, it alone is able 
to offer. Military engineers will therefore act wisely by 
carefully following any aérostatic experiments which may 
be made in the course of the present siege of Paris, re- 
membering that in the case of the balloon one success 
might probably overbalance in the most triumphant 
fashion many a previous misadventure. 

The two evident uses to which the balloon can be ap- 
plied in war are, either as a moving observatory from 
whence competent persons who have made an ascent can 
survey the enemy’s lines, and note the disposition of his bat- 
teries, forces, &c. ; or as a transport vessel for conveying 
individuals with messages, despatches, &c., from within a 
beleaguered fortified city to distant external points of safety 
where communications can be made. Either of these ad- 
vantages, wherever they can be obtained, are so great as to 
justify any expenditure of skill and money that might be 
needed to perfect any given experiment. There is this 
also to be said in favour of the balloon : these two uses are 
conjoint, they may be combined without the slightest con- 
fusion to one or the other. Even in acase where one per- 
son only occupies the balloon-car, that person may be at 
the same time a skilled observer and the bearer of impor- 
tant military or Government dispatches ; whilst traversing 
his aérial pathway he may accurately note and securely 
communicate such information of the enemy’s designs as 
shall be of the greatest possible importance iu determining 
what counter dispositions can be made to resist the same. 
Both in favour of, and in opposition to, his attempts the 
military aéronaut of the present day meets with advan- 
tages and disadvantages unknown to those who preceded 
him, for although any cousiderable progress has been denied 
to the art of ballooning, the advance of discovery and inven- 
tion in other directions has been, as all are aware, most 
wonderful. For a reconnaissance, for example, the occu- 
pant of a balloon has now the benefit of a much better tele- 
scope than could have been obtained at the end of the last 
century, both as to the extent of its range and the correct- 
ness of its defining power. Microscopical and photographic 
science come in also at the present day to lighten 
the load and facilitate the secrecy of the convey- 
ance of printed or written documents per balloon-mail. 
To those who know what marvels can be accomplished by 
micro-photography and in microscopic writing through the 
aid of Peters’ machine, it will be at ouce conceded that 
there are no limits, practically speaking, to the employ- 
ment of this means of reduction. Maunifestoes, dispatches, 
maps, plans, drawings, &c., however lengthy or large, can 
by this method be brought down to almost iuvisible 
minuteness, and yet be as clearly printed or written as if 
they had been copied in the usual type and size. Of these 
inventions advantage has already been taken, for we are 
told that M. Gambetta brought with him from Paris, 
during his recent aérial journey “many printed docu- 
ments, microscoped in minute compass.” 

As regards the availability of any species of modern 
projectiles—whether fired from a balloon, or against it from 
an enemy’s position—we have as yet no sufficient data for 
ap opinion. One —. alone is quite certain, namely, 
that however long may be the range of the opposing fire, 
it can never equal the ascending power of the balloon; and 
it is probable that an aéronaut, however much exposed 
whilst hovering near the earth for purposes of military 
survey, might, nevertheless, upon imminence of danger, 
rise so swiftly into the upper atmosphere, by a judicious 
releasement of ballast, as to place himself in safety 
almost in a moment. To allude again to M. Gam- 
betta’s voyage, we read, from the description of 
three American gentlemen who followed him in an- 
other balioon, that during certain portions of the 
journey the Government balloon was often in considerable 

ril. One of these gentlemen, Mr. Reynolds, after statin 

hat their balloon was set free at the same moment as M. 
Nadar’s, continues in his remarkably clear telegram thus :— 
* Amidst cries of Vive la Republique, we rose 700 metres‘ 
passing over the Prussian lines. The wind falls, We 





hear cannon shots. We see signals. A well sustained 
fusilade commences. The balls hiss on all sides. Gam- 
betta’s balloon is above ours, Obugeg are shot to try and 
burst the balloons. The moment ig a trying one. The 
wind gets up. We advance, rising, falling frequently to 
make a reconnaissance of the Prussians, At three o'clock 
p-m. we lost sight of Gambetta at Creil. He descended 
too near, and was an object for the Prussian balls. The 
balloon had a hole made in it, and his haud was grazed. 
At four p.m. we reached land at Roye.” 

The telegram presents a vivid picture of the dangers to 
which occupants of war balloons are exposed when within 
range of the enemy’s weapons, At first sight it would ap- 
pear as though they were too great tobe surmounted. The 
shots sent after the balloons in question were aimed with 
sufficient accuracy to strike one of them, but, fortunately 
for the travellers, although a hole was made in the balloon 
itself, its car was untouched, and the aérial vessel received 
no serious injury from the rent thus made. From Tours we 
have another telegram stating that experiments are being 
conducted there with a view to ascertaining at what alti- 
tude the balloon would still be within range of projectiles. 
From experiments already made, it was fuund that at an 
elevation of 2500 metres not a siugle ball struck the trial 
balloon. A height of 1000 metres, or even 1200 metres, 
on the contrary, was not sufficient to shield the balloon 
from being pierced by several balls. The escape of gas, 
however, was so gradual, that the balloon was reported 
air-worthy, and appeared able enough to carry the persons 
in it miles away from the scene of danger. It would seem, 
then, from these experiments, that so far as the safety of a 
balloon is Ban an attempt should be made to devise, 
if possible, some kind of armour for the car, or its occu- 
pant, which would be sutliciently strong to give either 
another direction to the assailing shot, or else an inant 
to the balloon, which would cause it to rebound therefrom, 
and thus give the said missile free passage, and so protect 
the inmates from what would otherwise be their all but 
certain destruction, No statistics have yet been obtained 
from which a calculation of the numerical nature of the 
risk to a balloon whilst within range could be made. Even 
if the extreme limit of the exposure of a reconnoitring 
balloon could be definitely fixed, it is evident that 
within such range the accuracy of an opponent’s aim 
would depend npon a number of contingencies extremely 
difficult to estimate beforehand. The state of the 
atmosphere, the current of wind in which the balloou 
might be travelling, and the rate of its velocity, 
would all be necessary to be known before the 
positive result of the firmg of a single shot could be 
predicted. Within range, or rather within a very close 
range, perhaps it would be found that the chances of attack 
aud defence are about equal, but however this may be, 
the bailoon has certainly the one advantage already alluded 
to—a capacity to ascend into a region far beyond the 
utmost powers of the longest range guns, and that here, 
iu fact, competition between them is impossible. At an 
altitude too great for any purposes of observation, a balloon 
can nevertheless pursue the path marked out for it by a 
favourable breeze, and perform its transport service unmo- 
lested and unassailable. It is singular to note that almost 
as soon as it was invented the balloon was pressed into 
the field as an adjunct of war. In the early campaigns of 
the first French Republic this aérial machine was a startling 
novelty. A young doctor, Coutelle by name, was permitted 
to organise a company of “ ballooneers” of which he took 
the command. At the battle of Fleurus he is said to have 
afforded considerable assistance. His balloon was used as 
a field observatory, and for this purpose was restrained by 
cords which did not permit it to rise beyond a height of 
1500ft. At this elevation Coutelle, by the aid of his glass, 
observed the Austrian dispositions, and signalled to his 
friends their nature by means of variously coloured and 
shaped flags. | His own report of his proceedings is very 
flattering, for he writes : “ Kach day my observatious con- 
tained something new either in the works which the 
Austrians had thrown up during the night, or in the 
arrangement of their forces. On the fifth day a piece of 
cannon had been brought to bear upon the balloon, and 
shots were fired at me as soon as | appeared above the 
ramparts. None of the shots took effect, and on the 
following day the piece was no longer in position. Expe- 
rience enforced upon me the necessity of forming some 
provision against these unexpected attacks, I employed 
thenight in fixing cords allround the middle of my balloon. 
Each of the aérostiers had charge of one of the ropes, aud 
by means of them I could easily move about, and thus get 
myself out of range of any gun that had been trained to 
bear against me. I was afterwards ordered to make a 
reconnaissance at Mayence, and I posted myself between 
our lines and the enemy, at half-range of cannon. When 
the wind, which was tempestuous at tirst, became calmer, I 
was able to count the number of cannon on the ramparts, 
as well as the troops that marched through the streets and 
squares.” So much for the first warlike exploits of the 
balloon. But somehow the Emperor Napoleon I., when he 
rose to the supreme direction of military affairs, discarded 
these attempts, disbanded the company of “ ballooneers,” 
and sold the Fleurus balloon to a private speculator. 

In the late civil war in the United States of America, 
to come down to a more recent example, balloons were 
again employed as aérial posts of military observation. A 
“balloon corps” was enlisted at Washington under the 
care of Professor Lowe. This gentleman succeeded in 
arranging an electric slog communication between 
the balloon and the earth, He made a trial ascent from the 
neighbourhood of the War Department Offices, and com- 
muuicated thither to the President the following telegram, 
which we copy from 8. C. Abbott’s “ History of the Civil 
War.” 

Balloon “‘ Enterprise,” Washington, June 17, 1861. 

Sir,—This point of observation gommands an area of nearly 
fifty miles in diameter. The city with its girdle of encamp- 
ments presents a superb scene. I take great pleasure in map 
you this first despatch ever telegraphed from an aérial station, an 
an acknowledging Fe kad eat iy 6 to your encouragement f 
an opportunity of demons’ poss e av: 
agronaution in miery rvice of the 
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When McClellan was before Yorktown, in April, 1862, 
balloon surveys were matters of daily occurrence, and for 
this pu a contrivance similar to Coutelle’s was adopted. 
The balloon was confined by a strong rope 2000ft. long, 
and a pulley and tackle below were used to regulate the 
height, or to help to draw the balloon down when an 
obseryation was completed. The American historian 
already mentioned speaks highly of the services thus ren- 
dered, asserting that the reconnaissances thus made in- 
cluded a clearly visible circle of four miles diameter. He 
states that two or three persons generally occupied the car 
to secure the full benett of the situation. Lisutonsat: 
Colonel Fletcher, of the Scots Fusilier Guards, an English 
author of a “ Military History of the American War,” gives 
evidence of an opposite kind. He contends that the altitude 
was proved to be too great for an effective examination— 
that the trees “concealed the number and positions of the 
enemy's troops,” and that “no idea could be gained of the’ 
nature and relief of the ground ;” that, in fact, “little was 
seen, much imagined.” 

To sum up the result of past and present experiments, it 
may almost be taken for granted that the use of the bal- 
loon in war, like the balloon itself, will remain stationary, 
aud that no importaut development of any further adapt- 
abilities need be expected. Now and then, upon very 
favourable occasions, some useful observations may be 
taken, but in the trausport of persons with despatches and 
mails, the former—the dispatches—microscopically reduced, 
and the “mails” extremely “limited ”—the balloon will 
have performed its best and surest service. 

Messrs. Cassell, Petter, and Galpin have recently pub- 
lished a translation of a small and popularly-desigued 
Freach work by F. Marion, on “ Balloous and Balloon 
Voyages,” which we have looked into during the writing 
of this notice, It is well and liberally illustrated, and con- 
tains a number of very good anecdotes respecting the tirst 
aéronauts and their exploits, together with a fair resumé of 
more recent scientific experiments with the balloon. 





NOTES FROM PARIS. 
(From our own Correspondent, by Balloon Post.) 


Paris, Oct. 8th. 

Btess the big guns ! is the cry here at present, and deservedly 
so, for the ordnance is doing its work admirably ; the enemy has 
shut us in almost as if by stone walls. We have only got one 
small lot of letters in from the provinces, and two newspapers 
from Rouen since the 18th of last month, but although encircled 
by fire we have our sting left, and, happier than the scorpion, 
use it on the enemy, and not upon ourselves. 

The three points of approach which the enemy seems to have 
selected are by St. Cloud and Meudon, Versailles, and Choisy le 
Roi, and St. Denis, but he has not yet dared to set foot within 
range of the forts. These, as you know, are sixteen in number, 
the nearest to the fortifications being Vincennes, which is only 
1600 metres distant from the walls of Paris, and the furthest 
the Fort de La Briche, 5350 metres off. The great ship guns in 
the forts have done effective service at 5000 metres, and are sup- 
posed to be capable of more than that, so that the nearest 
approach the enemy can make at preseut is 600 or 7000 metres, 
or between four and five miles from the walls; he has managed 
to pitch one ball or shell into a fort, but without doing any 
damage. He must bring bigyer artillery thau he has with him 
at present to reach the encwnte, unless, indeed, he can find 
means of silencing the forts, which will be a tough job. At 
present there is a belt between them and him, over which our 
sharpshooters range day and night, bursting in upon him at all 
hours, pelting him with prunes from the Chassepot, and now 
and then giving him a taste of the bayonet with a determination 
and daring that must be anything but pleasant. Half a dozen 
villages in which he has taken shelter have been burned, and 
altogether the franc-tireurs and others are rendering his visit as 
unpleasant as possible. Some of these corps have mitrailleuses 
with them, but I have not yet heard of their having been 
brought into play. 

The most decided success that our side has yet achieved is the 
action of the forts against the enemy’s entrenchments; the 
heights of St. Cloud and Meudon are well situated tur the 
besiegers ; they command the river and the Bois de Boulogne, 
which, by the way, swarm with sharpshovters, and 
cealed batteries; there the Prussians have established, 
rather tried to establish, redoubts and batteries ; 
night long they work at these, getting caunon into 
their places, but no sooner docs the first streak of 
day appear than the forts of Mont Valerien and Issy 
begin their amusement, ban, goes a round shot or 
shell, which sends the enemy flying im all directions; bang goes 
a second, and a whole night’s work is destroyed, the earthworks 
cut to atoms, and the guns sent spinning with the débris. Tne 
shooting of the naval gunners is magniticent, after the tirst shot 
there is scarcely ever one touches wide of its mark, and one 
man who is said to have upset sixteen guns with as many shots 
has obtained the Cross of the Legion from General Trochu. The 
marines and others in the forts sally out under cover of these 
terrible guns and commit terrible havoc. The other day they 
surprised the Prussian guard in their entrenchment, put them 
to the bayonet, and brought in or burnt all the provisions aud 
destroyed the ammunition ; in another case their practised eyes 
made out a powder magazine across the river, when a single 
shell blew the whole, with a number of the enemy, iuvto the air. 

The authorities say that there is no waut of artillery in Paris, 
yet fifty large pieces are being got ready, and are, indeed, just 
finished to add to the armawent. It is admitted that the artillery 
of the French army was outweighted by that of the enemy, and 
that one of the most important things now to be done is to create 
the largest quantity of guns of the largest practicable calibre, 
in order to give contidence to the young soldiers. Opinion seems 
also to have gone round entirely in favour of breech-luaders, but 
in this the Government does not seem to join. 

On Tuesday last a compound steel gun ot American invention 
was tried at Vincennes in presence of General Vinoy; it throws 
at each discharge a shell and a perfect shower of shots; and 
sheets of copper, four-tifths of an inch thick, were pierced cleanly 
at a distance of 500 yards. The new arm was fired three times 
with success, but burst at the fourth discharge. The opinion of 
the Government was, h , fi ble to the invention, and 
similar guns are now being manufactured. 

A terrible accident happened two days since at a chemical 
factory in the Rue Javel, where picrate of potash was made on a 

scale ; eleven persons lost their lives, and four others were 
injured. The shock was so violent that the whole of the walls 
were thrown down and the glass of the windows of the whole 
of the houses within a circle of more than 200 yards was 
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smashed. Itappears thatthe want of guns wasnot sogreat asthat 
of carriages, but the Government assure the public that all the 
resvurces and energies of the Parisian engineers have been called 
into request to furnish as many guns and carriages as possible, 
though it is added the reserve is already considerable. 

_. The following official account is still more satistactory from 
its positiveness :—The Minister of War reports that there are at 
the present time in the provinces not occupied by the enemy, and 
disposable, about six batteries of rifled ]2 field pieces, ten batteries 
of rifled 8 ditto, and twenty batteries of 4, with all necessaries 
provided for taking the field. Also several field parks, each con- 
sisting of about 180 wagons fully charged for war. Moreover there 
is a further stock of small field guns, caissons, and ammunition 
with which batteries can be soon formed. There were also in 
these provinces before communication was cut off 300,000 
Chassepots and half a million of rifled percussion guns. The 
cartridges in store amounted, at the same time, to ten millions, 
but since the middle of September they have been made at the 
rate of four to five millions per week. I may mention here that 
several of the markets of Paris and other places have been con- 
verted into cartridge making shops. The production of mitrail- 
leuses is going on at Nantes. 

An accident happened here the other day with a torpedo : an 
experiment was being tried with one of these terrible machines 
not charged, when the electric current, by some accident, caused 
the explosion of a loaded torpedo lying 150 yards off; eight 
persons were wounded, two of them seriously. 

Chassepots being in great demand, and steel scarce in Paris, 
M. Gaudin and St. Claire Deville are busy making aluminium 
bronze on a larger scale for their fabrication, and it is said that in 
a very short time the whole of the National Guard will be armed 
with this weapon. 

Parts, Oct. 14. 

The balloon has become an object almost of veneration for us 
here. The departure of one is felt like that of a dear friend, 
who carries our loves and our good wishes homewards. The 
wind has been adverse for some days, but a fine balloon got off 
all right yesterday. A second was stopped by an accident, but 
will, it is hoped, leave to-day, and half a dozen others are nearly 
— Not one has come back yet ; but, on the other hand, no 
one has met with any serious accident. That which carried M. 
Gambetta had a narrow escape, but the pigeons have told us 
that he is safe. Such being the immense interest attaching to 
balloons, it is not surprising that scientific men should turn their 
attention to their improvement. We are rather tired of the 
question, but when such a man as M. Dupuy de Lome takes up 
the matter seriously we are compelled to listen. This gentle- 
man, who was formerly Chief Constructor of the Navy, proposes 
to make another effort toward regular aérial navigation, and has 
communicated his views to the Academy of Sciences. The bal- 
loon is to have the form of an elongated egg, the main axis to be 
horizontal and 130ft. long, the transverse diameter 4¢ft., and 
the total volume 3860 cubic metres. The gas to be employed 
is the ordinary carburetted hydrogen, which is less liable to per- 
meate the silk. The ascensional force will be equal to nearly 
three tons. The car is to be ovoid in form, and fitted with two 
spars or bowsprits, the extremities of which will be 100ft. apart. 
The car is to be attached to the balloon by means of shrouds 
fixed to these two spars, and to be suspended about 50ft. below 
the balloon. A small triangular sail at one end of the car is tu 
perform the function of a rudder. 

The inventor proposes to avoid the necessity of parting with 
gas or ballast by mrans of what may be called a swimming 
bladder, which may be filled with compressed air by means of 
a pump or board, thus adding to the weight of the balloon and 
causing its descent ; while a valve is prepared for the exit of the 
air and consequent ascension. He proposes to attain a speed of 
about six miles an hour in average weather, and to navigate it 
at an angle of about 30 deg. to the line of the current, or more 
when there is little wind. The direction given to the balloon 
being the result of two forces—that of the wind and of a motor 
— if these were equal the maximum angle would be 45 deg. 
The motor is to consist of a screw formed of silk stretched on a 
light wooden frame, and is to be worked by hand, the crew being 
six in number, and working four at a time. 

The following are the results of M. de Lome’s calculations :— 

Volume of the balloon, 3860 cubic metres ; volume of the 
swimming bladder, 386 cubic metres ; voleme of gas actually 
availabie, 3474. Ascensional foree = 735 grammes per cubic 
metre of gas, the balloon will be capable of supporting a weight 
= 24 tons, made up as follows:—Balloon made of oiled and 
varnished silk, 400 kilos. ; net, rudder, and anchor, 127 kilos. ; 
car and air-bladder, 248 kilos. ; shrouds and cordage, 105 kilos. ; 
air-pump, screw, winch, &c., 313 kilos. ; six men, 630 kilos. ; 
baggage and ballast, 595 kilos ; dispatches, 235 kilos. ; rather 
more than 24 tons = 2553 kilos.* The balloon will be able to main- 
tain itself at a height of 1260 metres, so as to be out of reach of 
the enemy. 

The surface of resistance to the wind will be composed of that 
of the transversal section, equal 154 square metres ; of the section 
of the car, equal 3 square metres; of that of the cordage, 1 square 
metre ; total, 158 square metres. The speed proposed, five miles 
an hour, or 2°22m. per second. Nowa plain surface equal to 
one square metre offers at that speed a resistance equal to 665 
grammes, consequently the section given above would have a re- 
sistance of 1U5 kilogrammes, but, by the elongated form adopted, 
the resistance would be reduced to one-tenth, or 104 kilogrammes. 
Lastly, the force to be applied to the screw apparatus would be 
equal to 32 kilogrammetres, which corresponds with the 
work of four men. 

Extraordinary occasions bring forth extraordinary efforts, and 
we trust that M. de Lome may under the pressure of circum- 
stances have solved the problem of balloon navigation, but we 
are not over sanguine. . 

The Government seems to have been persuaded by, or to have 
failed to contradict the pretty general opinion, in favour of breech 
loading cannon, and it is said that a considerable number, as many 
possibly as 500, have been or are being ordered of private firms 
here and in the provinces. The production of mitrailleuses and 
Gattling guns is also proceeding, large orders for the latter 
having been — at the rate of £234 each ; this gun sells for 
£320 in the United States. It is unfortunate that a difficulty 
has arisen between the Government and the company of which 
MM. Cail and Berier are the chiefs. It appears that the Govern- 
ment ordered of Cail and Co, sixty mitrailleuses, which were 
to be produced by four firms acting in conjunction, MM. Flo, 
Barail, Detraster, and Cail and Co. ; these would be ready in a 
few days, and the houses in question were prepared to produce 
a large number more. Cail and Co. had placed the whole of their 
men and means at the disposition of the Government, under- 
taking to execute all orders sent, whether remunerative or not. 
An order was given for thirty-four guns of 24, weighing 500 
kilogrammes each, the first to be ready in twenty days, and 
the rest day by the day afterwards; but this order was counter- 
mandéd because MM. Cail and Co. would not’ guar utitee the 


pices against explosion, They undertook that the work shoul 


* Error of 100 kilos. somewhere. 





be executed in the best manner, and invited the surveillance of 
artillery and engineer inspectors, but looking at the haste with 
which the work had to be done, they could not give any further 
guarantee. This arrangement having broken down, MM. Cail 
and Co. offered to place the whole of their establishment, as well 
as their own talent, at the service of the Government, but this 
also was not accepted. These facts are taken from a statement 
made by MM. Cail and Co., but the Government has also pub- 
lished a note on the subject, which only differs in this, namely, 
that this minister undertook to bear half of the loss, if MM. 
Cail and (Co. would bear the other half, and that finally the 
Government offered to bear two-thirds of the loss, leaving the 
pieces of the exploded guns to the maker, but that this pro- 
posal was deptinel. 

The Government note accuses MM. Cail of “adesire for 
lucre,” but this is generally congidered an unfair charge ; the 
model is supplied by the authorities, the guns are wanted in a 
great hurry, and the danger of accident is of course in propor- 
tion. Besides, M. Cail is the gérant of a company of share- 
holders, and he is not at liberty to place their capital in too 
great jeopardy. There is a feeling that all the transactions of 
the Goyerament in the matter of artillery exhibit too great 

imony, and that much time has been lost in haggling for a 
ew thousand cs. 

The official note adds that the activity of the orders for artillery 
has not suffered from the incident, and promises a detailed 
account of what has been done; certain journals, however, 
assert, on the contrary, that a month has been lost by hesitation 
and over-economy. Pending proof, we can only say that it is 
strange if a Government that has shown so much activity and 
capacity, which has armed and drilled such a mass of men as 
now fills the streets of Paris, which has not only kept the enemy 
at bay, but driven him back at many points — Meudon and 
Bondy, for instance—and destroyed his batteries and entrench- 
ments as fast as they were made, should have failed in the great 
object of securing powerful new artillery in the shortest possible 
time, we are not yet prepared to believe in the validity of the 
complaints on this head. The immense success of the marive 
artillerymen who are working the great guns of the forts make 
one impatient under the vaguest fear that the artillery is not 
receiving all the attention it deserves. There are no less than 
four new models of mitrailleuses now before the Government, 
and one at least is said to have been greatly admired. 
| ‘The story about the production of aluminium bronze for the 

manufacture of Chassepots is absolutely contradicted by M. St. 

Claire-Deville. The Government has invited all the engineers 
| and mechanicians who have the means of producing parts of the 
Chassepot to inform the Committee of Armament how many of 
each piece they can produce in a given time, and at what 
cost. A similar application has been made to the founders for 
the production of a piece of field artillery in bronze, and breech- 
loading. 

The formation of large huts, or casemates, on the ramparts, 
has been carried on with great activity ; they are built of rails, 
joists, or other special iron, the joints being filled in with plaster, 
and then the whole covered with a thick bed of sand or earth. 
They are large enough to shelter fifty men at least, and to allow 
a dozen to fire at a time. They are entered by a door in the 
rear, and have a row of small windows or openings along the 
upper part of each side to allow of the escape of smoke, and for 
ventilation. The arrangement is admirable, and will save hun- 
dreds of lives and much after-suffering from necessary exposure 
to the weather, especially amongst the elder members of the 
National Guard. 

The barricades are also being carried on as rapidly as possible in 
all quarters of the town, the circular railway supplies an admirable 
line of defence all round the city, except where it is subterranean. 
Against the inside iron rails of this railway solid stone walls have 
been built up to a convenient height for riflemen, and all the 
large places which lie on the line and thus break the connection, 
are arranged as redoubts, and present formidable defences. 

Admiral Labrousse has produced a modified form of the Mon- 
crieft gun-carriage which has attracted great attention ; hé has 
substituted springs for the counterpoise. When the gun is 
down the springs are held in position by a click, which, when 
relieved, allows the gun to rise to its firing-place at once. A gun 
of eight tous mounted on the Admiral’s carriage, throwing a 
shell of fifty-four kilogrammes with an initial velocity of 400 
metres per second, was fired several times in succession without 
the carriaye shaking or being disarranged in any of its parts. 
The Admiral’s plan has been laid before the Academy of 
Sciences, where it was received with the greatest admiration. 
M. Faye, the astronomer, who explained the working, compared 
the action of the machinery, as regards accuracy, to the best 
astronomical instruments, while it possessed all the necessary 
solidity. Our neighbours here recognise the immense 
advantages of Captain Moncrieff’s system, and we in turh recom- 
mend the Admiral’s modifications to the attention of the 
original inventor; at the same time I cannot disguise from my- 
seli that a spring is a much more expensive and delicate 
arrangement than a system of counterpoise. 














Natura Scrence SCHOLARSHIP AND EXHIBITION AT MERTON 
CoLLeGr, OxFoRD.—At the annual election on December 7, 1870, 
a scholarship of the value of £80 per annum, for five years, will 
be given after examination in natural science. One or more exhi- 


themselves. Papers will be set in chemistry, physics, and phy- 
siology ; and an opportunity will be given of showing a know- 
ledge of practical work in chemistry and physiology. The scho- 
larship aud exhibitions will be given either for special excellence 
in one subject, or for excellence in two of the three subjects ; but 
no candidate will be examined in more than two subjects. There 
is no limit of age for the candidates, but a limit of six Terms of 
university standing. The examination will commence on Friday, 
December 2nd, 1870, at 9a.m., in Merton College Hall. Candi- 
dates are required to call on the Warden on Thursday, De- 
cember Ist, between 4.30 and 5.30 p.m. 


THE Coat TkaFric TO LONDON BY THE New Rovute.—The long 
looked for change in the reduction of the rate from the Yorkshire 
collieries to the metropolis has at length been practically solved. 

he reduction in the rate of 2s. per ton, which has been made by 
the Manchester, Sheffield, and Lincolnshire Railway Company, has 
taken effect during the present week ; and five or six heavily laden 
trains of coal per day have since Saturday passed over the new 
route vid Retford instead of vid Doncaster to the Great Northern 
Railway, as has been the case for several years. The South 
Yorkshire coal owners have also agreed to charter steamers between 
Grimsby and London for the conveyance of coal. ‘The reduction 
of the rate of 2s. per ton to Grimsby will also enable the coal 
owners to compete with the north of England and Derbyshire coal 
owners ; whilst it cannot fail to greatly improve the traffic returns 
of the Manchester, Sheffield, and Lincolnshire Company, who 
during the past few years have carried to Grimsby alone something 
like 300,000 tons per year, nearly all of which was sent from South 
Yorkshire. At the present time the house coal trade for London 
is active. Steam is also in good demand, and colliery owners 
find no difficulty in finding a market for all cn podhass. 





bitions of the value of £25 per annum, for three years, will also | 
be given, provided that candidates of sufficient merit present 


THE OXFORD ENGINE TRIALS—REPORT OF 
THE JUDGES. 
(Continued from page 268.) 
WE have gone so far in explanation: Now for details of trials at 
the Oxford Show ef 1870 :— 
Secrion I.—C.ass 1. 





Fixed steam engines of 4-horse power with boiler complete. £20. 
AWARDS. 
7171. Clayton and Suttleworth : 2 £9 0 
6891. Brown and May ee ae oo oo oo «66 @ 
4009. Reading Ironworks Company .. .. .. .. o 5 0 
7081. Marshall, Sons,and Co... .. .. Highly commended. 
7110. Robey andCo... .. .. .. .. lo vated 
7100. Davey, Paxman, and Davey.. .. j meen. 
Ordinal : No. in 
Number Maus. Catalogue. 
1. “layton and Shuttleworth oS oe oe sc o Yar 
2 RobeyandCo. .. .. eo wet S40) we. 44 7110 
8. Riches and Watts ¢ ce se of o¢ 7186 
5, Ashby and Jeffery ee 08 00 06 os 478 
8. Brown and May co 00 06 66 se ce ce 9¢ | 6(OBBl 
9%. Hancock and Foden oe 6e 0 ce 6 . 6966 
10. Marshall, Sonsand Co. .. .. «. . - 708l 
12. Reading Ironworks .. .. «. « . ee 4009 
13. C. D. Eagles oo se 00 ee ** - 6793 
14. Davey, Paxman, and Davey eo 7100 
16. W. N. Nicholson oo ce 0s ee 4314 


Section I.—Cuass 1. 
For engines of 4-horse power with boilers combined. 

As already stated, except the condition that the bore of the 
cylinder should pot exceed 7}in. in diameter, and also, as should 
have been remarked, that during the trial the pressure of steam 
should not exceed 50 lb., no limitations as to form or as to arrange- 
ments were placed upon the exhibitors of these engines. 

It resulted from this latitude that, among the following eleven 

exhibitors who came to trial, there were three engines, exhibited 
respectively by Messrs. Clayton and Shuttleworth, by Messrs. 
3rown and May, and by the Reading Ironworks Company, which 
were in all repecta of the ordinary type of the portable engine, 
with the exception that they were placed upon stands and not 
upon wheels. 

In one instance, at all events, if not in more than one, this vari- 
ance from a portable engine could be caused to disappear, for the 
stands were removable and the engine was supplied with arrange- 
ments for readily fixing the ordinary wheels and axles of a port- 
able engine ; and, indeed, one of the exhibitors brought his engine 
to trial mounted on its wheels and axles, being in every respect a 
| 4-horse portable engine, a class excluded from trial at the Oxford 
show. It is hardly necessary to remark that if we had allowed 
this engine to be thus tried, there was not a signal one of the 
4-horse portable engines in the yard which might not have been 
entered for the prize. On the matter being laid before the 
stewards, they at once decided that at the time the engines were 
being tried they must be engines upon stands and not portable 
engines upon wheels. The other exhibitors who came to trial, 
eight in number, all brought forward engines with vertical boilers, 
| and, with one exception, the engines themselves were vertical ; 
this exception was that of No. 6793, exhibited by Mr. Eagles, but 
manufactured, as it appears from the catalogue, by Messrs. Den- 
nison and Sons, of Csdand-tnett Works, Newcastle-on-Tyne. 

It will be seen by an examination of Table I. that the three 
engines which were provided with horizontal boilers gave the best 
results, and there is no doubt that had the Reading Ironworks 
not laboured under the disadvantage of being unable to use their 
loose feed-water heater, their engine would have exhibited the 
larger economy of about 15 per cent., due (as has been already 
explained) to the use of heated feed-water, and thus the three 
engines provided with horizontal boilers would have been still 
farther ahead in,point of economy of any of those provided with 
vertical boilers. 

We consider there are points of merit about a horizontal boiler 
which it is difficult, if not impossible, to equal in a vertical boiler ; 
and one, and a principal one, of these points is that in a horizontal 
boiler there is a very large surface of water from which the parti- 
cles of steam can be disengaged, and thus there is a far less danger 
of the steam carrying up particles of water with it. 

This liability of carrying over water with the steam (i.¢., of 
“priming ”) increases with the amount of steam delivered in a 
given time, and therefore the exhibitors of vertical boilers were 
placed during the trial under extremely favourable conditions as 
compared with those in which they would have been in ordinary 
working, because the engines were restricted to developing only 
their nominal power; while in actual work, as has already been 
stated, they would be urged to a far greater power than this. It 
is a fact, although a regrettable one, that in engines, as in other 
matters, there arise fashions, and there is no doubt that for the 
last few years vertical boilers (vulgarly called ‘‘ coffee-pots ”’) 
have come in fashion. 

In certain cases, such as on swinging cranes, for which these 
boilers are very largely used, theirformisconvenient, and there may 
be other cases, such, for example, as those where floor-space is ex- 
tremely limited, in which it may be desirable to use boilers and 
| engines which occupy height rather than breadth and width; but 
| these cases are more likely to arise in crowded printing offices 
| and in little manufactories in the City, where ground is very 
! 
| 








valuable, than on farm premises. For the agriculturist’s purposes 
we see nothing beyond the saving of a very few pounds (from £10 
| to £30) in the original cost of the 4-horse engine to tempt the 
farmer to purchase the vertical form in lieu of the horizontal—a 
dear first economy, looking at the perpetual extra cost of working, 
| as shown by the trials. ; 
With respect to the table which follows, and with respect to 
| that which will be given for Class 2, it may be well to call the 
| reader's attention to the fact that column No. 9, which shows 
that the total revolutions of the brake is not by itself any indica- 
tion whatever of the merits of these engines, because these total 
revolutions depend not alone upon the time during whicb the 
engine is capable of running before it has consumed its allotted 
coal, but also upon the size of the pulleys; and in the same way 
the succeeding column, No. 10, which records the weight held 
suspended by the brake in the case of each engine is by itself no 
guide of the power developed, inasmuch as that weight varies 
inversely as the speeds ; but column 11, which represents the pro- 
duct obtained by multiplying the total number of revolutions of 
the brake into the weight held suspended in each case, gives re- 
sults which truly represent the relative performances of the dif- 
ferent engines tried. 

On mature consideration as to the most practical way of testing 
engines and boilers of this class, so that a purchaser might best be 
| able to judge whether a particular engine would suit his require- 
|} ments or not, we decided with the fuli concurrence of Mr. O. E. 
| Amos, thesociety’s engineer, and with the sanction of the stewards, 
| that instead of a number of persons being allowed to assist, and, 
| if we may use the expression, ‘‘nurse” the engine, by oiling vari- 
| ous parts, breaking the coal for the stoker, and spending much 
| time in attending to the heat of the feed-water, &c., that one man 
| only should drive the engine, stoke the boiler, and attend to the 
| whole ; and it was evident that there could not be the slightest 
objection to such a course, as the whole attention of the man 

could be given to the work, inasmuch as he had nothing to do with 
| any machinery driven by the engine, as is generally the case ona farm, 
| where a man is expected to give as much attention as he can to all 
the machinery in motion. _— 
| Unfortunately, the Reading Ironworks Company were com- 
pelled to dispense with their feed-water heater, as it formed no 
part of the engine, and required the aid of an extra hand. 

This arrangement was therefore carried out with the 4-horse 
power engines, with boilers combined, though with the 10-horse 
power engines, which were independent of the boiler, one man 

| was allowed to the engine and one man to the boiler, which was 
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one belonging to the society, and was used for all the 10-horse 
power engines one after the other. 

The steam-pressure gauges of all the boilers were tested by the 
society’s officers, and a note made as to when the index stood at 
50 Ib, pressure, and the boilers were all proved by the judges to 
100 Ib. pressure. (See Table, Section I., Class 1.) 

No. 7171. Clayton and Shuttleworth.—Fixed steam engine of 

4-horse power, with boiler combined, This boiler stands upon 
good supports, on a cast iron bed-plate on the ground, which also 
forms a shallow tank for feed-water, from which the feed pump 
draws at all times, and into which it returns all surplus water that 
isnot required by the boiler. 
® The boiler is of the form of an ordinary portable engine boiler, 
with horizontal tubes, fire-box, and smoke-box. 
# The engine is an horizontal one, very compactly fitted up on 
one saddle casting that lies on the top of the boiler, and carries 
cylinder, guides, and plummer blocks for the crank shaft, the fly- 
wheel overhanging on one side. 

This saddle casting is hollow, and takes the eduction steam from 
the cylinder to the chimney, and at the same time has divisions 
in it that enable it to receive the feed-water from the pump, and 
heat it on its passage to the boiler, so that the water is well heated 
after it has passed the pump ; this is a material point, for when 
feed-water is heated before the pump draws it there is always a 
danger of the pump failing to draw well, and hence the water in 
such cases is generally kept rather cool, orin fact not heated much 
more than half as much as it may be, when it is heated after being 
pumped ; thusjif the cold water isat 60'deg., and it isheated 76 deg. 
= 136 deg., it is pretty nearly as hot as it can be made if the feed 
pump has to draw several feet perpendicular lift. and it is wished 
that it shall becertain to draw und fill well every stroke; whereas, 
if the water is heated another 76 deg. = 212 deg. considerable 
economy is thereby obtained ; and as there is always plenty of 
eduction steam at 212 deg. to heat it, there is good reason for so 
doing. 

The fire-bars of this boiler were very thin, and the spaces nar- 
row, and we think, in actual practice on a farm, it would be found 
advisable to use stouter bars ; the finer bars undoubtedly enable 

eater anes in firing to be carried out, and there was no 
Fimit laid down by the society this year as to the size of bars. 

The space taken on plan by the engine and boiler is 8ft. in length 
by 3ft. 2in. breadth, with 24in. extra width for fly-wheel. 

The engine worked very steadily, though there was at times a 
little tremor observable in the fly-wheel. The bearings can be 
readily oiled, as well as the oil caps to the cylinder, by the use of 
a step ladder or tressel of two steps. 

No 2. Kobey and Co., 7110.—This is an upright boiler with 
vertical engine attached to it; cylinder at top 74in. diameter; 
120 revolutions per minute. This boiler has Field’s patent tubes, 
thirty-six in number, and 2ft. 3in. long. The tubes have smaller 
circulating pipes inside them. The steam is cut off bya slide 
worked by an eccentric capable of adjustment by means of the 
governor whilst running. The slide was set to cut off at about 
one-third of the stroke, and the governor allowed it to vary some- 
what above and below this degree of expansion. This arrange- 
ment tended to uniform speed, even with a variation of from Bb. 
to 33 lb. pressure per square inch. The governor is horizontal on 
the crank shaft itself,and is provided with a large spiral spring 
around the shaft, to resist the centrifugal force of the governor 
balls. It is a powerful governor, in order that it may be able to 
move the wedges which regulate the eccentric, so as to vary the 
expansion. We do not, however, consider there is any substantial 
advantage in this arrangement over an ordinary working slide and 
an expansion capable of adjustment in its eccentric before start- 
ing. The cast iron brackets for ——s the crank shaft plummer 
blocks are fastened to the boiler. The heavy fly-wheel is provided 
with a balance-weight, and runs very steadily. No drum is 
attached, unless ordered. The engine stands in aspace of 4ft. 
lin. by 3ft. Llin., and was remarkably steady in running, although 
merely placed on loose wooden packing (four thicknesses.) e 
fly-wheel projects 5in. in width, and 2ft. 4in beyond the end. The 
wheel is 6in. wide. The cylinder is steam jacketed, and the 
boiler covered with lin. lagging. The feed-water has an adjust- 
ment, so that the pump always drawsfull. The pump may have 
to lift the water 18in. When the water is not required in the 
boiler, it is allowed to pass back by the cock being partially 
opened. There are four guide bars to the piston-rod. The boiler 
is provided with proper mudhole doors, and gauges for showing 
the level of the water in the feed water heater. The bed plate 
being hollow, forms the feed water heating tank, with a division, 
so that the centre plate forms the ashpan. This is all but 
universal with this character of upright boilers. There are close 
fitting ashpit dampers, two guide surfaces, glass gauge, gauge 
cocks, small blow-off cocks, and other proper fittings. The steel 
crank shaft is bent. The stoke hole is at the opposite end to 
the fly-wheel. The fire bars are § of an inch thick, with five- 
sixteenth spaces, The diameter of the fire is 17in. with bricks 
round the inside of the firebox. There is a3in. water space around 
the fire-box. The height of the steam spaceis26in. The height 
outside the casing is 7ft. 6in. the diameter 3ft. 24in. The height of 
the chimney above the top of the boiler is 8ft.—12ft. if required. 
The total weight is said to be about 53 cwt. The packing is 
one wood inside, with two outside. 

No. 3. Riches and Watts. 7136.—Vertical boiler with upright 
engine, on cast iron independent standards, fixed on the same cast 
iron bed which bears the boiler ; 34in. cylinder ; 10in. stroke ; 
150 revolutions per minute; steam cut off at ‘5 The fire-box has 
a horizontal ring tube plate, cupped down lft. 84im. in the centre, 
from which a circle of fourteen vertical tubes extends to a flat tube 
plate on the top of the boiler. Thus the upper parts of the tubes 

through the steam space, and, in addition to this superheat- 
ing, the steam pipe coils round the inside of the chimney-dome at 
the top of the boiler. The fire-box itself is coni Small 
governor at upper part of boiler, driven by strap and bevilled gear, 
to act upon throttle valve. Working slide and expansion 
eccentric, Eocentrie capable of being set when the engine is 


same eccentric. (Guide surfaces, well got up. Adjustment on the 
block by very thin packing. Wrought iron crank shaft with 
bearings on each side of crank, and one at the fly-wheel. Balance 
weight on light fly-wheel, and drum. Feed water heater and feed 
pump arrangement. Pump may have to lift water 8in. Two 
gauges to heating tank, which is within the bed plate; ashpit. 
Wrought iron fire-bars gin. thick, by 19 +g and from 3-16in. to 





high. Fly-wheel projects sideways 44in., and at end about 2ft 
4in. Weight about 2 tons 12 cwt. 

No. 10. Marshall, Sons, and Co. (Limited). 7081. Upright 
boiler with tubes hanging down toward fire, much like Robey’s, 
described before, inclosed in aoe Sone plate casing. Engine 
nearly vertical ; cylinder at top. Four guide bars to piston. 
Working slide and expansion slide driven by separate eccentric, 





qin. spaces. Size of fire lft. 5in. ; 2ft. Qi tside the 
shell ; 6ft. high. Packing of piston, with gauge, bottom ring. 
Boiler covered with one thickness of felt, and 1} wood and sheet 
iron. Cylinder covered in the same manner, but not stew 
jacketed ; weight about 33 cwt. Standing space, 4ft. 3}in. by 
3ft. tin. The fly-wheel projects din. in width and 1ft. 4in. in 
extra length. Stoke hole at opposite end ; two glass gauges ; no 
giuge cocks; blow-off cock. Chimney about 6ft. above top of 
dome, engine tolerably steady in working. ’ : . 

No. 5, Ashby and Jeffrey. 478.—Upright boiler with upright 
engine attached to it. Cylinder at top 6in. double cylinder, 
10in. stroke, 150 revolutions per minute. Boiler has two 
horizontal tube plates, provided with 37 tubes (1fin. outside, and 
1 9-16ths of an inch outside), 5ft. 4in. long, being 4ft. in 
water and lft, 4in. in steam. The lower tube plates would 
probably require frequent cleansing, as it is commonly found that 
a horizontal tube plate over the fire cannot get well supplied with 
water, especially if the latter is bad. Fire-box, 22}in. diameter. 
In centre of fire bars there is a raised boss of clay, enclosed within 
cast iron ring,slightly conical. This boss is 11fin. diameter at top. 
The radial rings of the bars outside of this boss are 5in. and 3$in. 
The bars are fin, to seven-sixteenths iu thickness, having spaces 
between @ tapering to } of aninch. The governor is attached to 
the side of the cylinder, driven by a strap and gear. There isa 
working slide <nd an expansion slide, driven by a separate eccentric 
capable of adjustment when standing, by a bolt and nut and slot. 
The feed pump is drawn by a separate eccentric. The steam is 
cut off at about 3in., but may be varied considerably. Guide to 
piston-rod is a single guide bar of steel, having ample surfaces. 
capable of adjustment by packing behind the bars, contained 
within a sliding plate block. The crank end of connecting road 
has ample surfaces provided with hood bars. ere is no drum 
on crank shaft, but a good fly-wheel, with proper balance weight. 
The feed water heater is formed in the foyndation bed, and is 
heated entirely from the ashpan. The feed is regulated by a cock 
in the suction. The ashpan has a damper, and the boiler a blow- 
off cock. The boiler is enclosed in l}in. of non-conducting 
composition (lime material), and sheet iron casing outside. Two 
gauge cocks and glass gauge. A proper gauge and safety valve, 
like all the other engines tried; 4ft. chimney; base, 2ft. 94in. 
square. Fly-wheel projects on the side 5}in. and at end 2ft. din. 
The boiler has proper mudhole doors. Boiler, 2ft. 44in. diameter ; 
height 5ft. llin. Five thicknesses of packing. The engine ran 
remarkably steadily, no doubt owing to the balance weight being 
correctly adjusted. The pump may have to lift the water 18in. ; 
the water, therefore, cannot be allowed to become very hot, 
Total weight about 27 cwt. 

No. 8. Brown and May. Horizontal tubular boiler ; 21 tubes, 
2}in. diameter inside, made of No. 10 Birmingham wire gauge ; 
5ft. Tin. long. Horizontal engine with cylinder placed on top of 
fire-box, 7 3-16ths of an inch diameter, 12im. stroke, 120 
revolutions per minute. Steam cut off at about 2jin. ; can be 
varied pone og as there is separate expansion slide and eccentric, 

pable of adjustment, when the engine is standing, by bolt and 
nut and slot. The governor stands on the boiler, is driven by a 
strap and bevelled wheels. The cylinder is steam jacketed and 
lagged. The valve box is also lagged. The eduction steam 
— the whole length of the boiler, through a feed water 

eater, provided with an air vessel on the top to prevent its being 
affected by frost. The pump is worked by a separate eccentric, 
which sig 2 the cold water through the feed water heater into 
the boiler, so that itis quite capable of drawing the water from 
the level of the ground, or even from a shallow well. The pump 
always works full. The feed is — by allowing some 
eg of the water pumped to Fag k into the tank or well. 

here is an Argand blast pipe, of 2}in. diameter, with cone inside, 
to adjust the a g, and used at a diameter of 1gin. level with 
the top of the b pipe, equal therefore to seven-sixteenths of an 
inch width of opening all round. Fire-box Ift. 6in. fore-and-aft, 
2ft. lin. wide. Bars ing fore-and-aft, 44in. wide ; bars ? to lin. 
spaces jin. to gin. Boiler provided with mudhole doors, blow-off 
cock, glass gauge, two gauge cocks, and small blow pipe to 
chimney. lubricator to cylinder. Total length over 
except cocks, 9ft. 5in. Width of fire-box outside, 2ft. 8in. F 
wairr heater projects 6in. Fly-wheel projects 8in. beyond the 
2ft. sin. width, and about 4in. beyond the end of the boiler. 
Good fly-wheel and balance weight. Total weight, with wheels, 
three tons. Fire box stands in a space of 54ft. by 6ft. in width. 

No. 9. Hancock and Foden. 6966. Upright boiler with 
— attached. Cylinder at —- Aa be ide and ex ion 
slide, not adjustable except by altering the key on wrought iron 
crank shaft. Cylinder 7in. diameter; 12in. stroke ; 120 revolu- 
tions per minute. Governor is fixed to cylinder with driving 
strap and bevelled wheels. Pump driven by se te eccentric. 
Four guide bars to piston-rod. No drum on shaft ; and fly- 
wheel without balance — and —_ somewhat unsteady in 
working in consequence. wal ted by condensed water 
and steam from eduction steam pi Water may have to be 
lifted 18in. The pump is kept as the excess feed water 
pumped is allowed to back into the feed water heater. The 
cylinder not steam jacketed. One cross tube through the fire box, 
and a i me just below the upright chimney fiue ——- 
the produce of combustion going straight up the chimney before it 
has come in contact with the crown of the box. Fire box 2ft. 
3in, diameter, 3ft. Zin. high. Shell of boiler, 2ft 10in. diameter, 
6ft. Gin. high. Fire bars, seven-sixteenths of an inch thick, five- 
sixteenths of an inch spaces, A bar of bri 9in, wide, runs 
fore-and-aft from the fire door. Boiler provi with mudhole 








standing, by bolt and nut and slot, Feed pump driven off the 





pable of adjustment by bolt, nut, and slot. Steam cut off at 
3in. Feed pump placed low down in the tank, so that it can 
pump boiling water. Feed water heater has copper tubes, with 
a gone large amount of surface. Cylinder steam jacketed, 
sides, top, and bottom, and lagged, and inclosed in sheet iron case. 
Wrought iron crank shaft. No Fly-wheel without 
balance weight. Boiler | oe aa with two glass gauges, mudhole 
doors, and small blow-off cock. The quantity of steam passing 
through feed water heater can be adjusted by cock. The tank, of 
wrought iron, under the engine forms water tank and ashpan. 
The governor, placed at top, is driven by strap and bevelled 
wheels. Both plummer blocks and crank shaft carry large brasses, 
with wrought iron plate riveted to boiler. Chimney, 7ft. high, 94in. 
diameter. Boiler, 2ft. 7in. diameter, by 7ft. Base, 3ft. 10in. by 
6ft. Fly-wheel projects about 6in. at the side, and 6in. at the end. 
Works very s ily. (Zo be continued.) 





THE VAESSEN SYSTEM. 


WE have from time to time published engravings of engines 
constructed on the Vaessen system. This has been so long in 
practical operation that it can lay no claim to novelty, but the 
engines have performed so satisfactorily that we fancy some further 
particulars of their construction, and the nature of the work they 
perform, will be found very interesting. We therefore now give 
an almost literal translation of d t ted with them 
which have courteously been supplied to us by M. Vaessen. It 
will be seen at a glance that the Sent is neither more nor less than 
a Bissell truck, the principal peculiarity of the engine being the 
lateral motion of one of the driving axles, The papers supplied to 
us run thus :— 

The engravings give elevations and sections of an engine designed 
by M. Vaessen, and constructed by the Société de St. Leonard. 
The engine is on the same system as those supplied to the 
Isabella II. (Alar to Santanda) and Liégeois-Limbourgeois Com- 
panies. This species of locomotive is distinguished principally by 
the lateral displacement of the axles, which allows the machine to 
pass over sharp curves. The bogie has not only a rotation around its 
pivot, but it has, further, the power of changing its place laterally 
with regard to the line, which admits of its placing itself tangen- 
tially to the curve along which the machine is passing, whateve 
may be its radius. For this purpose the pivot of rotation O is 
fixed to a lever M, on which rests the front of the machine by 
means of double inclined planes 8,8. These inclined planes have 
a tendency to keep the pivot in the longitudinal axis of the 
machine, but allow of its lateral displacement as soon as the 
machine enters a curve. Besides the displacement of the bogie, 
one of the coupled axles changes its place laterally. In the 
machines constructed for the Isabella II. and Liégeois, Limbourgeois 
Railways, the displacement of this axle is effected by giving 
play to the journals and axle-boxes. In the engine illustrated on 
page 280 the axle boxes are kept in their places by means of inclined 
planes. This arrangement for displacing ment fy axles was pro- 
posed by M. Vaessen in December, 1861, to the Algerian Railway 
Company, for whom the St. Leonard Company had contracted to 
supply | tives with six coupled wheels, and it was adopted the 
following month by Mr. Desbriere, then engineer to the company. 
These engines opened the line from Algiers to Blidah onthe 15th 
of August, 1862. 

In ~~ 1860, M. Vaessen, at that time chief engi- 

e St. Leonard Company, proposed his locomotive system 
to the Isabella II. Company. By the advice of M. Dela Vega, 
chief engineer Ponts et Chausées, of Senor Ramon Martinez, chief 
traffic and stock engineer to the Isabella II. Company, M. de 
Haroba, who was at that time general manager of the said com- 

any, contracted with the St. Leonard Company for eight goods 
ocomotives, which were first used in the spring of 1861. ‘After a 
satisfactory trial of the advantage offered by this system of 
machine for his line the number of goods locomotives was made 
up to a dozen, and nine passenger locomotives on the same system 
were ordered besides. 

The following are some of the principal dimensions :— 

Diameter of cylinders .. 1. .. os «. of ee eo 18°llin. 
M .s 06 se ce «es oc cc co es 28°62in. 
Diameter of coupled wheels .. .. .. o ++ «. 4ft. Sin. 
Ditto of lo wheels .. 22 sc os «2 of oo oe 2ft. 7°6in. 
Diameter of boiler... .. .2 os «2 o of oe «+ 4ft, 1‘lin. 
Of tubes 2. 2 co cc co oo co oe co 12ft, 1*Sin. 
OF GIO 60 ce ce te ° oe 3. 
Diameter of ditto outside .. .. .. .. oe «+ os 2im 
Total heating surface .. .. .. os ss «+ oe «+ 13008q. ft. 
Pressure of steam... .. + oo ss oe ce oe» oe Satmospheres, 


(Zo be continued). 











Mosstzy BoarD oF HEatTH.—Acting upon the advice of the 
a7 of State for the Home Department, the Mossley Local 
Board of Health have unanimously decided to join the Ashton- 
under-Lyne, Stalybridge, and Dukinfield Waterworks scheme, for 
the supply of their district, at a cost of £43,000, or one-ninth the 
amount of capital to be expended in the construction of the 


we 
South Kensineton MusEuM.—Visitors during the week ending 
Oct. 15th, 1870, On Monday, Tuesday, and Saturday, from 
10 a.m, to 10 p.m. : Museum, 15,711 ; 
3114. On Wednesday, Thursday, and a (admission 6d.), 
from 10a.m. till 5 p.m., Museum, 2181 ; other 
222. Total, 


ene years 12,290, "Hotel ions pol Of ‘aaa, 


covered and 
Chimney 4ft, | 9,886,029, 
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. THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


om § Grorce Batpock and Taomas James Denne, Phenix Works, 
road, Mile-end, London, and Aucust Hentscue, Liverpool- 

co Islington, ‘London, “Improvements in the manufacture of cast- 
ing blocks and printing blocks used for heliographic and other printing.” 


—13th September, 1870. 
ny oaks sag Manchest “An i d iron for 


2530. Jonn a q 
ironing, to be used for laundry, d tic, facturing, and general 


2532. a Rose and RoserT Emerson Greson, Carlestown, Lanca- 
shire, “ n y for breaking cotton seed to facili- 
tate the separation of the kernel from the husk.” 

2584. Ferrak Fenton, Dewsbury, Yorkshire, and Samuet HOo.uiys, 
Bolton, “* Improvements i in the deodorisation ‘and ———- of sewage 














or other f or put matter, wh in a solid, fluid, or 
semi-fluid state.” 
2536. Horace Hoiiey BicELow, Worcester, Massachusetts, U.S., “‘ Im- 
provements.in heels for boots and shoes. »_ 21st September, "1870. 
38. Isaac Baitey, Keighley, Yorkshire, ‘Improvements in wool- 
a machines.” 
Epwis Pertitt, Manchester, “Improvements in machinery for 


eae and ig cotton and other fibrous substances. 

2541. Davip Mowroe Curips, Mark-lane, London, “ Improvements in 
sharpening and polishing sewing machine needles.”—A communication 
from Eduardo E. Blyth, Rochester, New York, U.S. 

2542. Benvamin WALKER and Jonn FREDERICK AuGUsTUS PrLaum, Leeds, 
Yorkshire, “Improvements in driving wheels, applicable to traction 


engines. 

2546. Henry Jones, Cwmcarn, Monmouthshire, “Improved apparatus 
for holding and delivering twine or cord.” —22nd September, 1870. 

2548. Wrttiam Bywater, Sweet-street Foundry, Holbeck, near Leeds, 
Yorkshire, and Jack SHaw, Hunslet, Yorkshire, “ Improve- 
ments in ‘machinery for drawing, spinning, and twisting flax, tow, 
wool, worsted, silk, cotton, C , or other fibrous substances.” 

2554. Wituias Fier, Rose Villa, iewforth, Edinburgh, Midlothian, 
N.B., “ Improvements in steam, ‘air, and gas, and in fluid or hydraulic 
eng 

2556. CHARLES FREDERICK CARTER, Hart-street, Bloomsbury, London, 
“Improvements in stamping or embossing presses.” 

2558. Joun Parpor Ferris, Leyton, Essex, ‘“‘An improved lubricating 
vee” for lubricating the slide valves and cylinders of steam 
en. 68. 

2560. Wittiam Ropert Lake, Southampton-buildings, London, “Im- 
a rovements in rasps and files."—A communication from Ira Franklin 

ompson, Boston, Massachusetts, U.S.—23rd September, 1870. 

2562. GEORGE ToMuINSON BovsFIELD, Loughborough Park, Brixton, 
Surrey, ‘‘Improvements in printing type.”—A communication from 
John William Wright, Montreal, Quebec, Canada. 

2564. JOsEPR APSEY, Soho-street, ——e. _ “Improvements in 
chaff-cuttin, hi ”—24th Septemb 870. 

2566. Davip Pirie and ALEXANDER oe , ae, Forfarshire, N.B., 
“ An improved machine for cutting paper-han, 

2568. Henry Hicrtoy, Putney, Surrey, “ An improved method of pre- 
serving meat, fish, and other ali t 

2570. HERBERT JOHN Jones, Peckham, Burrey, ‘Improvements in the 
construction of drain pipes, and in the, mode of obtaing access thereto 
for forming connections therewith or for cleansing or examining the 
same.” —26th September, 1870. 

2572. Joun Russet TABER, Devonshire-square, Loudon, “ Improvements 
in machinery for mi Fein laying cords and ropes.” —A communica- 
tion from Howard Pi Mansfield, Massachusetts, U.S.—27th 
September, 1870. 

2574. O.or Nitsoy, Southampton-buildi 
breech-loading fire-arms.” 








g8, London, “‘ Improvements in 


2576. OLor Nitson, South ton-buildi London, “An improved 
mode of and apparatus for supply paper ‘to printing presses.” 

2578. WILLIAM Pane nd Lake, Sou m-buildings, London, “ Im- 

electro- ts.” — A cunianaealioe from Elisha 
Whittlesey At Englewood, New Jersey, U.8. 

2580. Jonx Epwarp Bincuaw, Victoria Park, Sheffield, 
in the electro deposition of tin, which imp: 
the prevention of the oxidisation or tarnishing of silver surfaces, A 
as a coating for other metals.” 

2582. Samuet Woopnatt, Netherton, near Dudley, Worcestershire, ‘‘ Im- 
provements in row! or as pipes and tubes, and the moulds in 
which they are formed.”—28th September, 1870. 

2584. Jonn Hii and | ees _Morton , STRATHERN, Coatbridge, 


hinery for cutting wood, 

oa sppuicabe to hand oe ay ss te 
. poinf Lu and Greorce Hatt, ottingham, ‘ Improvemen 

the manufacture of sheet metal rollers or drums.” -s 

2586. Jonn Brunton, Great George-street, Westminster, 
CHRISTOPHER Rapier, W i Ww r, ‘‘ Improve- 
ments in hinery or tus for working and interlocking railway 
switches, tongues, or movable points and signals.” 

2587. Joun James Cousins, Allerton Park, near Leeds, Yorkshire, “‘ 1m- 
proved apparatus for indicating and registering pool and other games 
of skill, and indicating the amount of money paid by the players for 
the use of the table.” 

2588. Ropert Erspon, Brockham, Surrey, “‘ Improvements in locomotive 
engines and tenders,” 

2589. RicHarp Guest RarinrortH, Kingston-upon-Hull, | “Improvements 
in the means of and apparatus for consuming smoke.” 











sa ae ay 








and Ricwarp 








2591. Gzorce Symes, Goding-street, Vauxhall, Surrey, * mprovements 
in portable a paratus for manufacturing gas.”—29th ‘ep r, 1870. 
2594. Henry ee CARVER, Upper Works , Bagillt, tshire, ‘‘ Im- 





pro and ar 
stances or t.-.~ of diff specific g 

2596 GrorGe Henry Funck, Fenchurch- street, London, “‘ An improved 
valve apparatus applicable to vessels for containing petroleum and other 
volatile oils and spirits.”—A communication from Messrs. Meissner, 
Ackermann, and Co., New York, U.S. 

2597. WILLIAM Hamer, Bowdon, Cheshire, and Josep Davies, Runcorn, 
Cheshire, “ Improvements in the heating and evaporating of brine in 
the manufacture of salt. 

2598. JoHN a AsHwortH, Manchester, “Improved apparatus for 

dicating the distance travelled by wheeled vehicles.” 

2599. Jonn | ang Newcastle-upon-Tyne, “ Improvements in carriage 


windows.” 
George-street, Westminster, 
tals, 


§ for separating mixed sub- 





2600. Thomas Russet, Crampron, Great 

“ Improvements in furnaces suitable for melting and heating me 

and for other pu 

2601. Joun Proven, Halifax, Yorkshire, ‘‘ Improved means or — 
= for putting driving’ straps upon drums or pulleys when 
motion.” 

2603. ALEXANDER Rope BRanpon, os pte, Rouen, ‘7 > ce, 

I rom 

William Spar! ks ' Thomson, Boulevart Poissonnitre, — 

2604. Paance Warkins, Smethwick, 
fastenings for the ends of the metallic hoops or hands used in paling 
cotton and other substances.” 











ships and other navigable vessels 

2606. JoHN EirLanpeR, St. Mary-axe, London, “ Improvements in the 
construction of ships of war and fortifications, the said ro pe ays 
being Soest applicable to garments to be worn by soldiers and sailors in 
war 30th pated ng 1870. 


2608. Witiiam RicuaRD MippDLEMORE THoMsoN, Glasgow, Lanarkshire, 

N.B., ower and gat of th modes of and means or apparatus for utilising 

the power and heat of the steam used in motive power engines, and for 

oF priests, U. A communication from Treat Timoth: 
Illinois, U.8. 


othy Prosser, 

2610. be Lu14M Bircy, Salford, Lancashire, “ Fox gene self-acting ma- 
for opening, smoothing, sqeeating, end guiding calico, cl 
and o her fabrics for the use of ers, dyers, calico printers, 


2611. TmmorHy James Powers, New York, U.S., “Improvements in 
fixed ammunition for fire-arms, and tools for the manufacture of the 


same.” 
2612 Josern Warp, Gorton, near Manchester, “ Impr ts in the 


working of locomotive engines.” 
2614. Josep Moopy, Plu it, “‘ Improvements in saddles.” 
venny, Monmou' 


2616. Epwarb DUMARESQ i A 
no * 


wit pe intended as a 

7. ERICK WILKINSON, a [ 

tubes of Paper op other material to apindin Serene in spc 

a Ly Eastbourne, Sussex, “ Improvements in 
the construction of cocks and valves.” at 

2619. PP inne Yute, ., Glasgow,,Lanarkshire, N.B., “ Improvements in motive 


2620. Lo Louis Srernr, Great street, Westminster, ‘‘ Improvements 





= 








in the means of securing tires to wheels,” 
2621. Epmunp ALrrep PonTirex and JoHN gu ces ad eter mb 
an ey LE, for cutting sugar canes sub- 





2622. Tuomas CLEemiTson, Patern: 
=: Mary-at-hill, London, “Improvements in 


2623. Epmunp Leacn, Rochdale, I hire, “An i 
for damping textile threads’ or yarns in the processes of “spinning, 
winding, reeling, and wees or 5 similar p! 

2624. Leonarp Cooper, M: 
apparatus for transpo: 


and 

ngers, goods, ae other articles.’ "—A 

communication from ‘ae Myles fylee Cooper Buenos Ayres, Argentine Confede- 
ration, South America. 


2625. Joun Bexsamin Stoner, Buckingham-street, Strand, London, 
“A new or improved floating lighthouse and telegraph and lifeboat 
station.” 

2626. WiLtiaM eo JOSEPH Harrison, | and JoserH RoTHERA, Brad- 
ford, Yorkshire, “ Imp in 'y for sp ig and twist- 
ing fibrous substances os 

2627. THomas AVELING, Rochester, Kent, and Davip Gre, Leeds, York- 

to the tires of the running ‘wheels 


oster-row, London, and Jonn Deere, 
in the manufacture of 


2 ta 4, 
ny 





Ini 











shire, s 

of road locomotives.” 

2628. Grorce Hasettrye, South London, ‘‘ An improved 
machine for tapping or forming te threads in metallic nuts.”—A com- 
munication from Bradford Howland, Paola, Kansas, and Edward Fitch, 


Ravenna, Ohio, U.S. 

2629. Exuis BUTTERWORTH, Calder Cot , near Rochdale, Lancashire, 
“Improvements in furnaces for steam boilers and other purposes.”— 
3rd October, 1870, 

2630. Ropert WILLIAM THOMSON, Edinburgh, Midlothian, N.B., 

ts in an with elastic wheel tires.” 

2632. Tuomas WILLIAM OvermMaN, Sheffield-lane, Paddocks, near Sheffield, 
"ie Improvements in apparatus for administering medicine to horses and 
other animals.” 

2634. ALFRED Vincent Newton, Chance: 
chamber utensil.”—A communication 
Tennessee, U.S 

2635. James WINTER, jun., Wardour-street, Soho, London, “ Improved 
apparatus for filling glass bottles and jars with soups, jellies, fruits, 
and other edibles for the purpose of preserving them, the said appa- 
ratus being also applicable for filling bottles with sauces, wines, spirits, 
beer, liqueurs, and other still and effervescing beverages ; also machinery 
in combination with the above apparatus for corking or stoppering 
such said bottles and jars.”—4th October, 1870. 

2637. Caartes Wappiz, Edinburgh, Midlothian, N.B., “‘A new or im- 
proved self-acting lithographic and type-printing press.” 

2639. Cuarntes WittiaM Spruyt pe Bay, Great George-street, West- 
minster, “‘ A new movable fort.” 

2641. HENRY Deacon, Appleton House, Widnes, Lancashire, “‘ Improve- 
ments in the manufacture of sulphuric acid.” 

2643. Wittiam Rvop Oswacp, Sunderland, Durham, ani Georce Hoven, 
St. Mary-axe, London, “Improvements in apparatus for ventilating 
stoke-holes and engine-rooms of steamships.”-—5th October, 1870. 


tila 





“Im- 





-lane, Loudon, “‘An improved 
m Vernon Rhodes, Memphis, 





Inventions Protected for Six Menthe on the Deposit of 
Complete Specifications. 

2652. Georce Hasevtixe, Southampton- ny London, ‘“‘Improve- 
ments in spring weighing scales.”—A communication from Jean Victor 
Mathivet, Cleveland, Ohiv, U.S.—6th October, 1870. 

2660. Georce Hase tine, Southampton-buildings, London, ‘“ Improve- 
ments in instruments for obtaining solar measurements of latitude and 
time.”—A communication from Ludwig Ignatius Trueg, St. Vincents, 
Pennsylvania, U.S.”—7th October, 1870. 

2678. Wittiam Ropert Laker, Southampton-buildings, London, “Im- 
——— in steam engines.”-A communication from John Houpt, 

pringtown, Pennsylvania, U.8.--10th October, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 

2860. Witt1aM Henry May, Icknield-street East, Birmingham, and 
Peter Granam, Oxford-street, London, “ Bottle stoppers, &c.”—11th 
October, 1867. 

2924. Henry SHarp and Francis Wiitt1aM Wess, Bolton, Lancashire, 
“ Smiths’ anvils.”—18th October, 1867. 

2927. Epwarp Tuomas Huoues, Chancery-lane, London, “Hats and 
bonnets.”—18th October, 1867. 

2991. Henry Apcock, Woodville, Leicestershire, “‘ Kilns.”—24th Oclober, 


1867. 
$246. Ricnarp HEATHFIELD, Birmingham, “Cut nails.”—15th November, 


1867. 
2918. James Banneur, Exeter, “‘Supplying deodorising matter to dry or 
earth closets, &c.” —17th§October, 1867. 
8122. Wituram Epwarp Newton, Chancery-lane, London, “Steam 
boilers.”—5th November, 1867. 


Patents on which the Stamp Duty of £100 has been Paid. 

2493. Perer RoTtuweti Jackson, Rolling Mills, Salford, Lancashire, 
“ Tires for railway wheels.”—12th October, 1863. 

2507. Georce Morcan, Budge-row, London, “Sample bags.” — 13th 
October, 1863. 

2513. Joun Fow er, Leeds, Yorkshire, ‘‘ Hauling agricultural imple- 
ments.”—13th October, 1863. 

2564. Josepn VauGHaN, Birmingham, ‘‘ Pecks, hoes, adzes, &c.”—20th 
October, 1863. 

Barrhead and Greenock, Renfrewshire, N.B., 


2539, Joun SHanks, 
“ Water-closetjand other valves or taps.”—17th October, 1863. 


Notices of Intention to Proceed with Patents. 

1625. Epmunp Ratcuirr, Birmingham, “ Vestibule lam a 

1627. Jonn Gass, Bewdley, “‘ Furnaces for heating buildings.”—4th June, 
1870. 

1631. Tuomas ALLEN MarsHALL and Cartes Duptey MARsnALt, 
Bishopsgate-street Without, London, “ Devices for effecting the water- 
mark in paper, &c.” 

1634. ALFRED WILLMER Pocock, Pimlico, London, “ Liquid meters.” —6th 
June, 1870. 

1640. WILtiam Wiyson, Manchester, “‘ Gas.” 

1645. Joun Morais, Belfast, “Shedding power loom warps.”—7th June, 


870. 

1650. ANTOINE PICCALUGA, Boulevart Sebastopol, Paris, “‘Iced syrup or 
cream and soda-water beverages.” 

1653, Epwarp CLARKE and Joun Huones, Ponkey, “Safety cages for 
mines and shafts.” 

1662. Epwarp Moss, Winchester House, Old Broad-street, London, 
“ Leather for mill bands.”—A communication from Henry Klemm and 
Charles Klemm.—8th June, 1870. 

1672, Wituiam Kay, Edinburgh, ‘“‘ Washing and cleansing floors.”—9th 
June, 1870. 

_ Ropert Tuomas Yeapon Joanson, Stockton-on-Tees, “ Rotary 

es and pumps.”—1l0th June, 1870. 

1683. Wit.1aM Bush, Nottingham, “‘ Vehicles.” 

1690. Davin Greic and JouN Gunso, Edinburgh, 
of certain fibrous 
jun.—1l1th June, 1870. 

1710. Francois Dupuy, Boulevart Bonne-Nouvelle, Paris, ‘‘ Anti-hemorr- 
hoidal apparatus or anti- ey plate. 

1715. +. Oy MILLER, “Clay or “earthenware pipes.” —15th 
June, 1870. 

1730. GiLBERT Sranton Fiemina, Drury-lane, London, “Cork stopper or 

ph 


‘Liam BICKFORD Smirx, Tucking Mill, Cornwall, ‘ Coating for 
aes fuzes used in mining.”—17th June, 1870. 
enRY THomas Davey, Chilton-road, Sudbury, ‘‘ Washing and 
a oiling linen, &c.”— 21st nea 1870. 
1797. Perer JENSEN, cery-lane, London, “Indicating the speed of 
vessels and the velocity of running water.”— A communication from 
Ferdinand Julius Baron.—24th Jwne, 1870. 


1804. Ropert Saunpers, Croydon, ‘‘ Breakwaters.” 
1807. Samuet James Fettows and Epocar Fettows, Wolverhampton, 


-pans, &c."”—25th June, 1870. 
1814. Rospert Morton, Stockton-on-Tees, “Cooling liquids.”—27th June, 
1870. 
1925. Davip Lorp, Great Horton, “Shedding warps in the process of 
weaving.” —7th July, 1870, 
2072. ARCHIBALD TURNER, “Elastic eae July, 1870. 
=. JOuN WILKINSON, jun., Leeds, “ Cleani ig carpet 


—25th Jul 
2204. Josepu AnpREw Keates, Liv erpool, and Jomn Fenwick ALLEN, 
St. Helens, ‘‘ Certain metallic allo ra Sth August, 1870. 


= Taomas Ivory, Edinburgh, « Motive power engines.”—18th August, 

0. 

2326. Tuomas Brepy, James Brissy, and Jonn Baron, Burnley, and 
Wixu1aM Baron, Rochdale, ‘‘ Paper bags.” —24th pao 1870. 

2348. WILLIAM RIDDLe, Lansdowne-terrace, Surrey, “Saving life from 
fire.”— 26th August, 1870. 

2373. Joun James Bopmore, Newport, “Iron and steel.”—30th August, 

2384. CHARLES Henry ue et Witt1am Cuapsurn, Liverpool, 

—I1st 
2442. JosErH CELLET, yke, near Bradford, ‘‘ Knobs or handles of locks 
latches.” — ith September, 1870. 


gy Baunock and Tsaomas James Denye, Pheonix bo 
id, London, 


and AvGusT 
Taek 


_ | Be ting the fibres 
con John Greig, 





1735. 








rad ining, Lad, "Ouating blocks and printing blocks". 





2514. Epmoxp Soqurre Norco: Live: “ Prin machinery.” 
19th September, 1870. spin = ~e 
Dewsbury, and Samvex Hotwws, Bolton, 
2536. Benes Hoey BiceLow, Worcester, Massachusetts, U.8., “‘ Heels 
for boots and shoes.”—21st Se, tember, 1870. 
2554. WILtiaM Finrs, Rose Villa, Viewforth, Edinburgh, “Steam, air 


gas, 
2560, "Wituiam Ropert Lake, South It , London, “* Rasps 
and files."—A communication from Ira Franklin Thompson.—23rd 


September, 1870. 
2600. Tuomas Fou.kes, Eastcheap, London, “ Signals.”—A communica- 
“ Ammunition for fire- 


hoilai 





tion from James Gordon.—30th September, 1870. 

2611. Tuworny James Powers, New York, U.8., 
arms, &c.” 

2617. Freperick WILkrinson, Manchester, ,* Applying tubes of paper or 
other material to spindles of mules, &c.” 

2623. Louis Sterne, Great Queen-street, Westminster, “‘ Elastic tires to 
wheels.”—1s! October, 1870. 

2628. GroncEe HASELTINE, Southampton- buildings, London, “‘ Tapping 
or forming the threads in metallic nuts."—A communication from 
Bradford Howland and Edward Fitch.—3rd October, 1870. 

2630. Ropert Witt1am Taomson, Edinburgh, “ Elastic wheel tires.”—4th 
October, 1870. 

2641. Henry Deacon, Appleton House, Widnes, 
October, 1870. 

2652. Georce Haseutixe, Southampton-buildings, London, “Spring 

weighing scales.”—A communication from Jean Victor Mathivet.—6th 
October, 1870. 

2660. Georce HAseELTINE, 
solar measurements of latitude and time.” 
Ludwig Ignatius Trueg.—7th October, 1870. 

2678. WittiaM Rosert Lake, Southampton-buildings, London, ‘‘Steam 
engines.”—A communication from John Houpt.—luth October, 1870. 


“Sulphuric acid.”—5th 


Southampton- ‘buildings, London, “ Obtaining 
"—A communication from 





ms having an interest in opposing any one of such applications 
<< leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 


List of Specifications published during the Week ending 
15th October, 1870. 





224, I8.; 541, 8d.; 544, 1s,; 563, 28. 6d.; 570, 6d.; 575, 10d.; 576, Is. 10d.; 
594, 1s. 10d.; 596, 80.; 601, 10d.; 602, 's. 2d.; 603, 10d.; 612, 8d.; 614, 8d.; 
615, 1s. 4d.; 683, Sd.; 637, 4d.; 638, 4d; 643, 4d.: 645, 4d.; 646. 4d.; 648, 
4d.; 6°0, 4:4.; 63, 40.; 654, 4d.; 657, 4d.; 659, 4d.; 600, 44.; 661, 4d: 642, 
4d.; 663, 4d.; 665, 4d; 666 Sd; 667, we ha 4d; 671, 44.; 672, 44; 
677, 4d.; 680, 4d.; 681, ‘4d.; 684, 44.; 685, ; 690, 4d.; 693, 4d.; 694, 4d.; 
700, 4d.; 701, 8d.; 704, 4d.; 705, < 708, as "209, 4d.; 712, 4d.; 713, 44.; 
714, 4d.; 716, 4d.; 717, 1s, 6d.; 720, 4d; 72i, 4d.; 728, 4d.; 729, 4d; 


730, 4d.; 754, 6d. 





*,.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-ocffice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, ‘South. 
ampton-buildings, Chancery-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 
The followiny descriptions are made from Abstracts prepared expressly for 

Tue ENGINEER, at the office of her Majesty's Commissioners of Patents, 

Class 1.—PRIME MOVERS, 
Including + Steam and other Engines, Horse, Wind, and 
ater Mills, Gearing, Boilers, Fittings, dc. 
831. P. Mc. : potion Ardrossan, “‘ Shoeing horses.”—Dated 2st March, 
1870. 

This consists substantially in the making and use of a new or improved 
artificial frog, tread, or pad, fixed over or on the natural frog, or back 
central part of the hoof, or heel of both the fore and hind feet of 
horses, for the purpose of making this part of the foot take or sustain an 
important part of the weight of the horse and the concussion and action 
of the feet, which natural frog part, by the modes of shoeing horses 
usually adopted, sustains little or none of the pressure natural to it when 
the hoofs are unshod ; and the advantages of this invention are, that it 
lessens the shock and concussion of the feet and prevents them from slip- 
ping.—Not proceeded with. 

832. ea ree Dabry, N.B., “‘ Motive power machines.” — Dated 21st March, 


This consists in obtaining and transmitting motive ee! by a novel 
arrang’ of consisting of levers on which the motive force, 
as weights or pressure, acts through small toothed wheels, acting anu 
rolling in and on the teeth of an internal fixed rim, or stationary disc or 
segment thereof. A reciprocating beam is fitted in to the disc, “working 
on an axis in or through the centre of the disc, and to each arm of the 
beam a lever is attached and fulcr d, the shorter arms of which pro- 
ject out towards the inner toothed ay gad of the fixed segmental disc, 
each carrying a short shaft, on which is fixed two small toothed wheels, 
which are of different diameters ; these wheels gear and roll on the inside 
of the toothed rim of the stationary disc, and the smallest of the two 
wheels on each arm gears on its inside into a segmental toothed wheei 
fixed on the shaft of the spindle of the beam, one projecting out towards 
each side, thus reciprocating simultaneously with and parallel to the arms 
of the beam.—Not proceeded with. 

837. J. A. Woopsury, Boston, “‘ Wheels."—Dated 2st March, 1870. 

This consists chiefly in a peculiar method of constructing the wheel of 
two or more parts, with elastic packing inte tween them, these 
parts being so furmed and connected by bolts that the wheel is strong and 
durable, while a constant pressure of the parts upon the packing is pre- 
served, and the tire relieved of any injurious strain. 

844. D. Jovy, Saltburn, ‘‘ Steam generating.” —Dated 22nd March, 1870. 

This consists in producing an artificial circulation in or breaking up of 
the water in a steam generator, by taking steam from above the water 
line and, either at once or after superheating it, forcing it into the water 
at the bottom of the boiler, by preference distributing the steam in such 
manner that in rising to the surface it s produce an upward current 
throughout the body of water in the generator.—Not proceeded with. 

845. W. M. WituiaMs, Victoria, Australia, ‘‘ Counteracting pressure on slide 
valves.”— Dated 22nd March, 1870. 

The inventor first cuts a circulur hole in the top of the steam chest, 
over the centre of the slide valve, and fixes upon it a straight pipe of the 
same diameter asthe hole. At the other end of this pi e attaches an 
open top cylinder, having a hole cut in the bottom by the side of the pis- 
ton rod, to permit of communication between the cylinder and the pipe. 
In the cylinder he places a tight fitting piston, having a short rod under- 
neath, which descends into the = a ripe, and has a double joint on the 
end, to which a rod is attached ; this rod passes quite through] the said 
pipe into the steam chest, and thd the piston rod to the centre of the 
back of the slide valve by a double joint provided for that purpose.— 
Not proceeded with. 

865. J. Sawver and J, Brixviey, Chingford, 
March, — 

The invento 
square tubes 
screwed or riveted to a h 
furnace, and are also screwed or riveted to a hollow dead plate at the 
front end of the furnace. These tubes are charged with water by means 
of an inlet pipe connected to the boiler, and at the far or back end of 
the furnace the inventors attach an outlet pipe.—Not proceeded with. 

868. E. Camprinae, Bristol, “ Boilers.” —Dated 24th March, 1870. 

This consists in adapting to the smoke box of steam boilers or 
generators a water jacket or cistern, through which the feed-water is 
supplied to the boil. r, and is heated by the waste escaping from the fire- 
place or from the exhaust steam. 


870. H. A. Cuapwick, Burnet, U.S., 
March, 1870. 
This consists partly in the employment of direct and reaction spiral 
buckets upon the wheel in alternate sets, with suitable guides 
for reversing the current uf water secured to the trunk or casing between 
each set, whasdey the current upon tf each set of buckets is re- 
versed and caused to strike directly those of the next set below, 
until its force is entirely cuspended, “end i it leaves the exit pipe in a,dead 
or expanded state. It also consists in the ion and 
arrangement of the valves controlling the inlet as wi the enter- 
ing current of water is the wheel 
at the same angle whatever the quantity of water sdmniteed. 
“ A. Baumann, Heilbronn, “‘ Steam engines.” —Dated 25th March, 1870. 
means of a slide valve eet ms of unequal area, 
working tn pe in _ ad cylinders oe > pumas, or ya i a piston 
valve sot th constructi = full steam pressure is admi 
during one stroke ie engine, and the back stoke is effected by the 
expansion of 


$82. B. Hurt, eel “ Valves.” —Dated 25th March, 1870. 
This invention consists in a swivel surface to the 








“ Furnaces.”"—Dated 2th 
ropose to construct these furnaces of round, oval, or 


e of wrought iron, steel, or other metal ; the tubes are 
hollow bridge at the back or far end of the 


“Turbine water-wheel.”—Dated 24th 
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Oct. 21, 1870. 





—" 





ing between the arms of a movable frame to which is attached the valve 

stem. 

885. G. E. Noves, Washington, U.8., “ Valves for steam engines.” —Dated 
25th March, 1870. 

The inventor uses a double-seated hollow, cylindrical, or tubular valve, 
the said valve working in a cup-shaped vessel made to receive it; and 
having apertures in it through which the steam passes from the valve, 
and in the wedge which raises the indication valve, having a positive 
motion with reference to the valve rod or har which carries it, and which 
receives its motion from the eccentric, cam, or other valve-moving device 
when the valve is being opened, but which has an independent movement 
or movements independent of such rod or bur when the valve is to be 


closed, 


Class 2,- TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

847. N. Jory, Paris, “ Locomotives." —Dated 22nd March, 1870. 

The roadway according to this invention is constructed on the prin- 
ciple of an incomplete tube of rectangular section, that is to say, a rec- 
tangular tube left open on one side, which tube may either be supported 
alone, or in combination with corresponding tubes situate parallel thereto 
(according as a single or double way is required), upon posts or pillars of 
wood, iron, or masonry, at such an elevation above the ground asto afford 
ready means for the passage of ordinary traffic beneath the same, with- 
out the necessity for bridges ; or it may be constructed upon the surface 
of the ground itself, in which latter case the usual provisions now 
adopted on ordinary railways would be required for the passage of ordi- 
nary traffic either over or under the line. 

848. D. Gray, Wisham, N.B., “ Wheel tires.”—Dated 22nd March, 1870. 
This consists in attaching a bending and welding apparatus to one end 

of an iron rolling mill of the ordinary construction. This apparatus con- 
sists of a pair of rolls, the surfaces of which are grooved to corres ond 
with the form of the tire desired, and which rolls are situated on the 
same shaft, and actuated by the same driving mechanism as the rolls 
employed in rolling the iron.—WNot proceeded with. 

859. J. H. Mites, Birmingham, “* Velocipedes ” — Dated 23rd March, 1870. 
The inventor connects to the bottom of the fork of the driving wheel of 

the velocipeie a curved arm or support, the arm carrying at its outer end 

a hollow ur tubular socket or holder. In this socket or holder a vertical 

rod is situated and works. The said rod is provided at top with a plate, 

and at bottom with a foot or expanded part, and the said rod is pressed 
upwards by a coiled spring.—Not proceeded with. 
77. W. R. THomson, Glasgow, “ Locks for carriage doors.”-—Dated 25th 
March, 1870. 

This consists of a box, which fits and is secured into a mortice or recess 
cut in the door or lid to be fastened. The lock, latch, or bolt piece, ia 
formed with a projecting head, and the size of which is inclined, curved, 
or champered, so that on being pressed or forced against the door post or 
other structural detail which contains the catch piece, it yields, and the 

rojecting head enters the catch piece, so that the door or lid is prevented 

rom falling or being pushed open.—Not proceeded with. 

880. J. Cross, Bristol, ‘ Propelling.”—Dated 25th March, 1870. 

The inventor propels vessels by means of one or more oscillating beams 
furnished with pallets or flaps, and disposed either at the stern or on 
either side of a vessel. In one arrangement of propeller, more particularly 
applicable to vessels of narrow build, the inventor mounts the beam to 
oscillate on a vertical axis or shaft disposed in the dead wood at the stern 
of the vessel, the beam, which may be of considerable length, projecting 
on either side.—Not proceeded with. 

883. A. Dixon, Railway-place, “ Railway tickets."—Dated 25th March, 

1870. 

This consists in forming the new season ticket with an extra flap or 
piece, divided into a series of small tickets or coupons, indicating and 
specifying the number and names of the months or other periods for 
which the ticket is just issued ; these coupons or small tickets are to be 
distinctly dyed cr coloured alternately, so as to render them easily dis- 
cernible at 2 distance, say, equal to the width of a railway carriage, and 
it is intended at the beginning of each month or other convenient time, to 
snip off or detach one of these coupons corresponding to the month or 
period first elapsed.—Not proceeded with. 

884. C. Jean, Paris, “* Weighing-cart.”—Dated 25th March, 1870. 

The platform or floor of the cart carries at the rear two vertical panels, 
on the top of which a solid crosspiece is fitted ; at the middle of this cross- 
ae atbreaded socket is mounted, into which a screw engages, which may 

ve rapidly turned in one direction or the other by thecrosspiece. Beneath 
this screw the steelyard is fixed, to which the packages, bags, or cases 
containing merchandise (such as coal, wood, coke, ice, or provisions of all 
kinds) should be hung, one after another, while being weighed. A trans- 
verse suspension rod, with hooks at each end, is for this purpose hung to 
the short lever of the steelyard.—Not proceeded with. 

888. W. H. Grassam, Lincoln, “‘ Horseshoes.”—26th March, 1870, 
fhe inventor attaches to the lever carrying the hoe in front of the 

latter an adjustable arm, having a rotating cutting plate or wheel (for the 
purpose of dividing the soil) pivoted at its bottom end. This cutting 
plate or wheel ray be held or supported by a bracket from the hoe itself, 
and suspended immediately above its centre by a chain or spring, or by 
any other suitable supporting device.—Not proceeded with. 

903. S. P. Baker, Hounslow, “ Railway gates.”.—Dated 28th March, 1870. 
The inventor arranges by the side of the line of railway a treadle bar, 

in such a position that a train in passing along the line shall depress the 
treadle, and in sv doing act through suitable levers or instruments on a 
rod or wire a to the gate to be locked and unlocked where it gives 
motion to a locking plate or bolt which in one position allows the gate to 
work freely, and in another locks it fast A train then in approaching 
the gate comes on the treadle, and so moves the locking plate or bolt as 
to fasten the gate to prevent persons entering upon the line; when the 
train has passed the gate it acts on a second treadle, which again moves 
the locking plate or bolt and sets the gate free, or by a simple arrange- 
ment the gate may be unlocked after a short measured interval of time 
after locking. 

906. © C, Pattison, Baltimore, U.S., ‘* Anchors.”—Dated 28th March 











This consists in combining with the detachable stock and pivoted arm 
of the anchor guard chains, or rods, extending from the extreme ends 
of the stock to the pivot pin of the arm at the crown of the anchor, or to 
the lower end of the shank at or near the pivot, and in combining stay 
rods or chains with the horns upon the fluke arms, to extend from the 
points of the horns to the extremities of the flukes, to prevent a fouling 
of the latter. 

912. R. Saunpers, Croydon, ‘‘ Rendering ships’ ports, dock-gates, dc., water- 
light.” —Dated 29th March, 1870. 

The material used is of the following description, namely, one, two, or 
more vertical webs or beads of india-rubber attached to each other and 
kept uniformly in place by means of suitable strips of canvas or other 
fabric, which are coated over with a solution of ‘india-rubber or other 
gummy matter to afford a stiff yet pliable foundation for the vertical ribs 
of india-rubber to expand upon when under pressure, and to serve as a 
foundation for holding, attaching, or connecting the same to any fixed 
wood or metal aperture to which it is to be adapted. The vertical webs 
of india-rubber are rounded off on their top edge so as to prevent the 
danger of cracking or splitting. The whole is tucked, nailed, or other- 
wise attached round the openings of the parts or other like openings, 
and when the door, cover, or slide is closed it falls up against the verti- 
cal web, rib, or bead, and it is fastened tight, the said webs causing a per- 
fectly water-tight joint.—Not proceeded with. 





Class 3.—FABRICS., 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

864. R. H. Kay and A. 8. Ricwarpson, “ Crape.”—Dated 24th March, 

1870. 

An imitation of Norwich silk crape may be composed entirely of cotton 
cape yarn. The tissue so formed or composed is craped or crimped by 
mans of the same or of similar appliances as are employed in the manu- 
facture of the aforesaid Norwich silk crape, that is to say, the tissue is 
craped or crimped by mechanical means, as, for example, by being passed 
between embossing or crimping rollers, in order to,produce an appearance 
resembling the appearance of Norwich silk crape as closely as possible.— 
Not proceeded with. 

866. 8. Bateman, Asnieres, France, ‘‘ Measuring card flleting.”—Dated 24th 

March, 1870. 

The inventor places above the machine for making such filleting a small 
pulley of the required diameter, over which passes the filleting egressing 
machine. On the axis of this pulley he places a pinion, taking in to a 
wheel ; the axis of the wheel passes through a fixed dial, and is provided 
at its end with a hand moving over the dial.—Not proceeded with. 


i ora idiron-shaped frame with hollow bars forming a heater, 
to wheel a oat pipe and stop cock outside the receiver are connected for 
supplying steam to the heater; another small pipe and stop cock are pro- 
vided for taking away the water formed by the condensation of steam 
within the heater. A small blowing fan, or other suitable contrivance for 
extracting and forcing air, is fixed to the side of the receiver, or in some 
convenient situation near to it.—N»’ » -oceeded with. 

899. R. Smita, Manchester, “ Treat urns.” —Dated 28th March, 1870. 

In the application of a lever, or v! ivr like mechanism for lifting the 
threads from contact with the roller over which the threads pass in their 
course from the detective wires to the taking-up bobbin immediately a 
thread breaks, and thus prevent the broken threads lapping round the said 
roller, the inventor’s rollers have been previously used in such machines, 
and have been rotated by the passing yarn or threads, but there was no pro- 
vision for lifting the yarn or threads off the rollers when a breakage 
took place, nor to prevent the yarn lapping round the rollers, and making 
waste, and the momentum of the roller caused a quantity of slack yarn to 
be delivered between the roller and the taking-up bobbin. The rollers, as 
ordinarily constructed, run upon dead centres, which make them heavy 
to pull round, and caused an undue strain on the thread. 

900. J. Horxrnson and R. Newton, Keighley, Yorkshire, “ Spinning.”— 
Dated 28th March, 1870. 

The inventors place a board across the frame at each end from one 
guide board to the other on the same plane, or level therewith, and apply 
a pulley at each end of the four angles thus formed, with an endless cord 
or belt passing around them, and to this cord or belt the inventors attach 
at intervals a series of cleaners, by preference made of or composed of 
small blocks of lead covered with woollen cloth, but other suitable mate- 
rials may be used, and a constant circulating or travelling motion is given 
to these cleaners by any convenient means from the drawing roller shaft 
or other suitable moving part of the machine. At one or both ends of 
the frame they apply and arrange a rotary brush in the line of travel of 
the cleaners to remove all the accumulations from the surface thereof. 
908. J. S. Davies and W. E. Yates, Manchestei, ‘‘ Looms.”—Dated 28th 

March, 1870. 

A rod or shaft forming the fulcrum of a series of double levers is sup- 
ported by the loom framing in a position immediately above the flanges 
of the warp beam ; the two upper short levers projecting from this ful- 
crum carry a bar parallel to the same, over and by which the warp threads 
are supported in their passage from the beam ; the two lower or longer 
levers also carry a parallel bar passing under the last fold or lap of yarn 
passing from the beam, and in contact therewith two arms or projecting 
brackets are also secured to the fulcrum bar carrying the series of levers, 
which support through the medium of nuts adjustable screws, the lower 
eudsof which are connected to ropes, cords, orchains thut are, after passing 
around and encircling the drag pulley of the warp beam and under guide 
bowls, secured to the opposite ends of a helical spring coupling. The 
required tension is given to the warps through the medium of the screws 
secured to the projecting arms of the fulcrum bar being tightened up, 
which gives a tautness to the ropes passing around the drag pulleys of the 
warp beam, which is increased in proportion as the coupling helical spring 
is expanded. 

916. J. Hotprxc and J. Ecctes, Manchester, “ Weaving.”—Dated 29th 
March, 1870. 

This consists in mounting, in projecting brackets secured to the breast 
beam on either side of the reed, a roller or bar provided with projecting 
teeth, or may be fluted or supplied with pins,which may be fixed therein 
or otherwise formed thereon. This roller is placed in a position imme- 
diately over and on the cloth at the point of closing up.-- Not proceeded 
with. 

918. C. Corron, Nottingham, ‘‘ Knitted fabrics.”—Dated 29th March, 1870. 

In place of embodying either a movable needle bur and a fixed sinker 
bar, or a fixed needle bar anda movable sinker bar, as heretofore usual 
in knitting machines, the inventor arranges the needle bar and the 
sinker bar so that they each can move both vertically and horizontally, 
and so divide the requisite motions in each direction between them, and 
in order to be enabled to employ sinkers jointed at their lower end to 
jacks underneath the needle bar, so that such sinkers may be drawn in 
place of being pressed downwards as usual. The inventor mounts the 
jacks on a frame swinging on pins or axcs at its upper end, whilst the 
sinkers are carried on another frame linked thereto, and swinging on axes 
at its lower end. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
867. G. A. BucnHouz, Regent’s Park, “‘ Manufacturing semolina and flour.” 
— Dated 24th March, 1870. 

The object of this invention is to convert grain, by a kind of shearing 
action, into semolina or into flour. This is effected by the use of an 
arrangement of machinery wherein the grain is passed between culling 
surfaces, somewhat resembling in arrangement the upper and lower 
stones of flour mills, the runner, however, taking by preference the 
place of the bed or lower stone. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
879. R. F. M. Harcourt, Essex-stveet, ‘‘ Securing doors.”—Dated 25th 
March, 1870. 

A part of the spindle of the door handle imbedded in the door is a 
cylinder of metal or other material, in the surface of the periphery of 
which there is a spiral groove. making in its passage from edge to edge 
by preference one quarter revolution. The cylinder is provided at or 
near its end with a latch bar (fixed thereto), the whole taking ita bear- 
ings in the door, and turned by an ordinary handle ; working parallel to 
the axis of the cylinder is a toothed slide bar in socket, the tooth running 
in the spiral groove, its inner end projecting inside the carriage door 
when open. —Not proceeded with. 

910. R. G. Rarsrortu, Hull, “ Consuming smoke.”—Dated 29th March, 
1870. 

In order to effect these objects the inventor aggre to apply to the 
fire door an air spout or straight flat tube which is inserted in an aper- 
ture made in the door of the fire box and placed in a slanting position, 
so that its internal portion shall point upwards and above the level of 
the fuel ; the tube or spout may be made nearly equal to the width of the 
fire door, so that the air ascending from the outside of the furnace 
passes in acurrent of such width directly into the fire-place, and, instantly 
bee ming heated, mingles withthe smoke and other gaseous products and 
enables tue fire to consume them.—Not proceeded with. 

920. JosepH Fennew, Salford, “* Privies.”-—Dated 30th Mavch, 1870. 

This relates to privies, closets, or commodes which are movable and 
constructed of iron, brass, tin, copper, wood, or any other material imper- 
vious to the atmosphere, or may be lined with lead, tin, or any other 
material which will prevent corrosion or adhesion of excrement, and it is 
to be made air-tight by placing or fixing india-rubber, elastic cloth, 
leather, or any sucb like material which will fill up crevices and joints, so 
as to keep out the air and keep in the smell and gas. e under side of 
the lid is also covered with india-rubber or other closing material, so 
that when the privy is closed the two surfaces of india-rubber will come 
togsther, and thus prevent any smell from passing between them by her- 
metically sealing the opening.—Not proceeded with. 


Class 6.—FIRE-ARMS.—None. 


Class 7.—FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

861. T. P. HawKstey, Blenheim-street, “ Clinical thermometers.”—Dated 24th 

March, 1870. 

This consists in contracting the tube at any convenient point below the 
lowest point of the scale, but not in immediate connection with the bulb. 
—Not proceeded with. 

890. J. Warson, C. Watson, and G. Watson, Leeds, “‘ Dip candles.” —Dated 
26th March, 1870. 

Frames for the candle rods can‘be made of any convenient size ; from 
100 to 200 rods of candles can be dipped by one mau at onetime. The 
dipping frame is worked in slides conveniently fixed outside the mould, 
and is suspended by chains working in two or more sheave pulleys, which 
are on a shaft actuated by a worm wheel and worm, or other suitable 
toothed wheels, so as to give a steady motion in lowering or raising the 
candles from the mould; or in place of the worm wheels and worm, or 
other suitable toothed wheels, they lower or raise the candle frame from 
the mould by a small hydraulic or steam cylinder, by a chain fixed to 
piston rod and passed over a sheave pulley, or by attaching a ting 
rod from piston to a suitable lever on shaft carrying the sheave pulleys, 
The candle rods for the wicks are placed in the frames from the top side. 
There are made suitable recesses for each rod, so as to keep them equal 








886. W. Ramspen, J. C. Pearce, and R. Ayrey, Bradford, “ Facilitating 
sorting wool,”-—Dated 25th March, 1870. 

The inventors construct a chest or receiver of any convenient form and 
di i > as, ba : pi , Sft. gens Sft. deen, tine aclose fittin 
cover or lid, made air- or nearly so, capable o! easily open: 
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and shut. Atashort d ce, abou’ e - 
a plate or partition perforated nutherous small holes, and in the 
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When the candles are dipped the candle frame is moved on to 
another frame of suspended tramways, which move vertically, and so 
allow the candle frame to lower and bring up another candle frame ready 
to be moved on to the dipping frame. 

892. A. Dickinson and W. W. De wa Rue, Stoke-upon-Trent, “ Besique 
ined tavenkoea ebabeh, of fe bat the: fective two 
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upwards. The dials are each provided with index hands, but in place of 
these index hands being independent the one of the other, the hand indi- 
cating the lower numbers is caused to move the hand indicating the higher 
numbers autumatically as it passes its zero point. The frame of the in- 
strument consists of three or more thicknesses of cardboard, laid one on 
the other and fixed together.—Not proceeded with. 

893. J. C. Morgan, H. Macaotay, and F, W. Ware, York, “ Register 

stoves.” —Dated 26th March, 1870. 

In mautel register stoves, having conical, circular, elliptical, Gothic, or 
other shaped arches, the inventors cast the mantel and shelf, the front of 
the stove with the arch, the cheeks, the back, and fire back, and cheeks, 
complete in one casting, instead of separately in several 8, as hereto- 
fore. They also, according to this invention, cast the caer stove, with 
any sha arch, the cheeks, the back, the fire back and cheeks, complete 
in one casting, but separate and apart from the mantel and shelf, instead 
of separately in several parts as heretofore. The shelf of the mantel 
register stove may be made separately and fitted with screws, bolts, or 
otherwise. An opening or openings may be provided in the casting of 
either the mantel register stove or register stove, to receive a fire brick 
or bricks. The valve door or doors for closing the smoke way or ways, 
the bottom grate, and the range bars, are made separately. 

902. W. Gray and T. Biaain, Sheffield, “* Metal bushes.”--Dated 28th March, 
1870. 


The bush is placed in the opening or hole of a cask or barrel, the rim 
being outward, and the curved fips, with the small spikes attached 
thereto, inwards. The bush is then placed in the bung-hole ; a hardened 
steel punch is then passed between the lips, and struck or driven through 
with a hammer, which has the effect of straightening the curved lips and 
forcing the small spikes at the back of the same into the wood of the 
cask or barrel, and thus permanently fixing the bush in the opening. 

905. A. NICOLE, Soho-square, ‘‘ Watches.”—Dated 28th March, 1870. 

The inventor constructs the teeth of the improved escape wheel in the 
form shown in the drawing, so as to effect by the wheel itself the object 
desired to be obtained by the banking, and thereby obviate the necessity 
for the banking pins or other like means for limiting the motion of the lever 
and pallet within the proper distance. The inventor is enabled to dis- 
pense with the safety action, as with the improved form uf escape wheel, 
if the pallet should be caused by an accidental disturbance to leave its 
position of rest while the impulse pin is out of the fork, it will not cause 
a stoppage of the mechanism, or injure the pivots, or journals, or other 
portions of the mechanism. If desired, however, he may provide his im- 
proved escapement mechanism with the ordinary safety action. 

909. V. H. Weep, Boston, U.8., “ Washing machine and table.” —Dated 28th 
March, 1870. 

The body of the washing machine is a water-tight box, constructed of 
any etne & material, convenient, shape, and desirable size. This box is 
supported by legs, and has a cover which also forms the top of the table, 
also a portable inside cover in two parts, so fitted upon the said body as 
to prevent the escape of water, and shown during the operation of wash- 
ing The body or box, having straight sides, is cheaply constructed, and 
on account of its double use no store room is occupied by the machine 
when the washing is completed. 

913. F. J. Upton, Bermondsey, ‘‘ Hats.”—Dated 29th March, 1870. 

This consists of a band of proper shape or configuration for fitting on 
or around a wearer’s head, and so blocked, manufactured, or shaped, that 
the upper portion of such band shall be of larger diameter than the 
lower portion, a small ledge, projection, or shelf being formed by the 
difference between the two diameters at about half the depth of the band. 
In this ledge or shelf so formed a number of perforations or holes are 
made, which allow air to pass freely between the upper and lower por- 
tions of the band, or, in other words, between the outer part and the lower 
portion of the band immediately encircling the head, and the inner part 
of the upper portion of the band which is attached to the hat or other 
head covering to which the band is applied, thereby thoroughly ventilating 
the interior of the hat, helmet, or other head covering, and at the same 
— rendering the hat or other head covering soft and yielding to the 

ead. 
914. J. A. Lunp, Cornhill, “ Watch keys.” —Dated 29th March, 1870. 

This consists in fitting the key in the pendant of the case, which is suit- 
ably shaped to receive it, and in forming the barrel or pipe of the key 
with a groove, recess, or hole, into which the nose of a spring, or a pin 
attached to the spring, is pressed by the case when the latter is shut. 
Thus, when the case is open, the key is not held by the spring, and can, 
therefore, be taken out to wind the watch, but when the key is replaced 
and the case closed the key is securely held in the pendant. For those 
watches known as “‘ hunters ” sufficient end play may be given to the 
key to enable it to give the usual snap action. 





Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

863. H. R. FansHawe and W. H. Situ, Haverstock-hill, ‘* Tanning.” — 

Dated 24th March, 1870. 

This consists, First, in cutting or stamping the hides, skins, or hide 
roundings into certain forms or shapes, and the tanning and other- 
wise treating such fashioned pieces instead of the whole hides or skins : 
and Secondly, in treating leather with a mixture of size, Cornish clay, and 
yellow ochre. 

872. C. U. SHeparD, jun., Charleston, U.S., ‘‘ Ammoniated sulphuric acid.” 

Dated 24th March, 1870. 

The inventor proposes to mix quicklime, or other equivalent material, 
with the ammoniacal water of gas-works, and apply heat thereto for the 
purpose of liberating the ammonia, which is carried over as a gas, and 
absorbed by sulphuric acid. 

874. T. Gipp and C. GetstHarP, Jarrow-upon-Tyne, “ Smelting.”—Dated 

25th March, 1870. 

This consists in replacing certain processes, either wholly or partially, by 
injecting or blowing atmospheric air into the regulus whilst the latter is 
in a molten state. The regulus is thus purified and brought into any 
desired state of fineness.—Not proceeded with. 

875. T. Gipp and C. GetstaarP, Jarrow-upon Tyne, “ Extracting copper 

JSrom ores.” —Dated 25th March, 1870. 

In the process which is well known and much practised ores containing 
copper and sulphur are calcined with common sult, and the chloride of 
copper thus formed extracted by lixiviation with water and hydrochloric 
acid, or the acid solutions obtained in densing, by means of water, 
the gases arising from the mixture of ore and salt under calcination, as 
above mentioned. The solutions so obtained are digested on iron in 
order to precipitate the copper contained therein. Sulphide of sodium 
instead of iron is used to precipitate copper from solutions obtained, and 
the residual solutions, which contain common salt and sulphate of soda, 
are then evaporated so as to separate those salts. The common salt is 
returned to the calcining furnaces to be mixed with fresh ore for calci- 
nation, and the sulphate of soda is mixed with coal or coke, and 
heated in a furnace for the production of sulphide of sodium, which is 
used to decompose a further quantity of chloride of copper in solution, 
thus reproducing common salt, which latter is separated from the solu- 
tion and used in calcination, as before mentioned. 








Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
681. A. ViLLEPIGNE, Peckham, “Boring apparatus.”—Dated 8th March, 
1870. 


This ists in so fashioning a rod or tool that it shall be hollow, and 
contain and work an inner rod or plunger, such inner rod being capable 
of and having imparted to it a free fall, or up-and-down action, by means 
of the hollow rod. Also the construction of machinery for giving mecha- 
nically the necessary rotary, up-and-down, and compensating movement 
of the rod or rods, as above, or of boring rods generally.—Not proceeded 
with. 

698. W. O. Witson, Liverpool, “ Millstone picks.”— Dated 9th March, 1870. 

The inventor uses a taper or wedge-shaped cutter of steel, which in the 
first instance may be of any required length, and of, say, the usual width 
of the cutting edge of the ordinary mill “ bill,” five-eighths of an inch 
thick ~ the butt, and varying in taper to one sixteenth of an inch at the 
thin end. 

700. J. and E. Mc’Loventus, New York, U.8., “ Etching relief plates.”— 
Dated 9th March, 1870. 

The inventors prefer to use a zinc plate, which, having been etched 
and carefully cleaned, is covered with a coat of varnish and dried. The 
varnish found to best answer the purpose is composed of beeswax two 
parts, shellac forty-eight parts, and alcohol fifty parts, its desirable pro- 
perties yas J in its ess and beg when dry, and its quality to 
resist the action of acid. Upon well dried the varnish is scraj 
or ground from the surface of the te, the sunken or ed 
lines thoroughly filled with varnish; The plate, having its reversed side 
and edges protected with the varnish already descri 
clea: on the etched surface and dipped 
water and sulphate of co 
@ déep blac immersed 
requisite biting strength, where it is allowed to remain until the plane 
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effect of the metallic solution consists in the facility with which, by its 

use, the bubbles of hydrogen are freed when the plate is being acted 

upon by the acid.— Not with. 

706. My Winver, Sheffield, “ Drawing air, d&c.”—Dated 10th March, 
1870. 


With a cylindrical case with closed ends are supported, to turn on a 
common centre of motion, two pistons or wings, which the inventor pre- 
fers to be wedge-shaped. These pistons, though capable of working on 
a common centre of motion, are yet driven independently, and at speeds 
varying the one to the other during their common revolution, by means 
of eccentric wheels or otherwise. One of each pair of these eccentrically- 
placed wheels is affixed on the shaft uf each piston or wing, with the 
eccentricity of one in the opposite direction to that of the other. The 
teeth of these two eccentrically-placed wheels are taken into by the teeth 
of other correspondingly-placed eccentric wheels affixed on the maih 
shaft of the apparatus to give motion to the pistons. 

713 J. J. Lunpy, Leith, “ Purifying sewage water.”"—Dated 10th March, 
1870. 

The inventor filters the foul waste waters or the sewage, or the sewage 
supernatant water, obtained after the separation of the more solid por- 
tions of the sewage by mechanical means, or by allowing the same to sub- 
side in settling ponds by filtering the same through the animal charcoal 
before described by any of the well-known methods of filtration, the said 
animal charcoal being either mixed or not mixed with, or placed in alter- 
nate layers or otherwise, with cinders, coke, gravel, sand, stones, 
or any other suitable substance or substances, singly or combin 
whereby the filtering beds or tanks may be kept more open, according to 
the rapidity of the filtration required or to the density or specific gravity 
of the water requiring to be decolorised, deodorised, or purified. 

714. C. G. Wnueever, Chicago, U.8., “* Extinguishing fire.” —Dated 10th 
March, 1870. 

This consists in the peculiar means whereby the inventor is enabled to 
keep the two gas generating i edients in the vessel or reservoir of the 
apparatus isolated from each other until the apy tus is to be used, and 
then combines or mixes them instantaneously, the main object being to 
render the apparatus more perfectly reliable with regard to its readiness 
for immediate use when required. For this purpose the inventor pro- 
vides the vessel or reservoir with a light frame, consisting of vertical 
bars and a bottom piece, upon which he places a bottle or jar containing 
the acid, while the bicarbonate of soda or other alkaline substance is 
contained in solution in water in the body of the said vessel.—wNot pro- 
ceeded with. 

715. 8. CHatwoop and J. Sturceon, Bolton, “‘ Power hammers.”—Dated 
10th March, 1870. 

The inventors employ a hammer or stamp actuated by steam or other 
motive power as above mentioned, in which the stamp head is carried by 
a cylinder moving over its piston and rod. the latter be fixtures, and 
the cylinder or ram working within a closed box or coffer, into which 
the ore is delivered from a shoot. The passage from the shoot into the 
coffer is placed at such a height above the anvil as to cause the ore 1s it 
falls to spread equally over the anvil, and is also so situated that the 
moving cylinder or ram, when at the top of its stroke, leaves the passage 
momentarily open, allowing a small quantity of ore to fall through ; and 
in its downward stroke the cylinder or ram itself serves as a door, closing 
up the opening and preventing the further passage of the ore. 

716. L. A. Beaupet, Paris, “ Tanning.”—Dated 10th March, 1870. 

After having been unhaired and fleshed the hides or skins are soaked 
in spent, partly spent, or previously used ooze, tanning solutions, or liquors, 
and then removed to the handling or voze vats or vessels, where they are 
left for some time, the strength of the spent tannin being renewed as re- 
quired. The hides or skins are then again placed in handling or ooze 
vats, and refreshed or treated with a stronger or more concentrated tan- 
ning solution or liquor. They are then drained and pressed to remove 
moisture, and dried in the airor otherwise if required. They are finally 
immersed in stronger or denser tanning liquor ata sufficient temperature. 
—Not proceeded with. 

717. J. Waviace, Belfast, ‘* Distilling.” —Dated 10th March, 1879. 

The purification of alcoholic vapour according to this invention is 
effected by forcing it under pressure in a minutely divided state through 
a series of baths of water, by which means it will be purified from the 
fusil or other deleterious essential oils. 

775. G. Hotpswortn, Halifax, ‘‘ Drawings.”—Dated 16th March, 1870. 

The inventor dispenses with the three operations of tracing, transfer- 
ring, and copying by causing the squares to be ruled or printed upon the 
original design itself, which is afterwarcs, both as to outline and colour- 
inv, corrected or adapted by the artist or workman, so that the various 
parts of the design shall be made to fall into their respective squares, of 
course in such manner as to preserve as nearly as possible its original 
form and character.—Not proceeded with. 

777. J. Murray, Quebec, ‘‘ Differential pulley blocks.”—Dated 16th March, 
1870. 

The improved pulley block is made with the usual two pulleys, one of 
which, hereinafter termed the load pulley, has applied to and gearing with 
it the chain to which the body to be moved or lifted is attached, whilst 
the other, hereinafter termed the power pulley, has applied to and gear- 
ing with it an endless chain, by which the actuating force is com- 
municated. The parts are carried by three frame pieces connected by 
cross bolts, and furnished with a hook or ring at the top to suspend the 
block by, and with a hook or ring at the bottom to connect the end of the 
lifting chain or common pulley blocks to, when used in combination with 
one or more of the latter.—Not proceeded with. 

779. A. FriepMann, Vienna, “ Raising and forcing fluids.”—Dated 16th 
March, 1870. 

The inventor does not ont ae suction valve to the ejectors, so that 
the discharging pipe after having stopped the pump remains quite net. 
On the contrary, he applies to the discharging pipe a valve or throttle 
valve to be shut by a handle or lever when necessary. When the ejector 
is in action, and the said valve or throttle valve is shut, the steam rushi 
out of the steam nozzle cannot further follow its former course, and is 
compelled to discharge with all its power through the suction pipe, and 
through the suction strainer, cleaning the same in this manner from all 
cinders, coal dust, and other materials to be found on the bottom of the 
ship, and which might obstruct the said strainer.— Not proceeded with. 


783. J. Warns, Birmingham, ‘ Tube dies.”—Dated 16th March, 1870. 

The inventor makes the body or frame of the dies or tools either of 
wrought or of cast iron, the said body or frame having in its middle a 
hole or cavity of a size suitable to receive a separate annular collar or 
lining.—Not proceeded with. 

785. F. Virtue, Liverpool, ‘‘ Hydraulic presses.” - Dated 16th March, 1870. 

The inventor attaches to hydraulic presses a safety valve of thecommon 
construction, but cast in connection with a check valve case. This case 
is placed in communication with each of the press cylinders, by means of 
a pipe. all of which pipes are provided with suitable check valves to pre- 
vent the return of the liquid through any one of them, and lead into one 
main channel in the check valve case controlled by the safety valve before 
mentioned. 

786. J. Mou.ton, Boston, U.S., “‘ Elastic rolis.”—Dated 16th March, 1870. 

This consists in the employment of a woven webbing, cr one or more 
strings or strands of any suitable material, or other equivalent of either, 
covered or saturated with india-rubber or other analogous gum, wound 
or extended about a shaft or an axis, and subsequently vulcanised, by 
which the webbing, or cords, or strands, become thoroughly permeated with 
the gum, which they strengthen, and the whole made intoa firm, compact 
mass. 

791. G. pe Leviene, Paris, “‘ Applying cork as heat retamer.”—Dated 17th 
March, 1870. 

This consists in applying cork to such objects as steam pipes, or hot 
water or hot air pipes, steam boilers, reservoirs of hot water, receptacles, 
containing hot food and the like. These articles are covered with a 
casing of cork, either in sheets, pieces, or powder, which is retained by 
any suitable outer casing. 

796. C, Parker, Meriden, U.S., ‘‘ Lithographic presses.” —Dated 17th March, 
1870. 

This consists, First, in the construction of the bed to receive the stone, 

so that while the stone is securely clamped in position, all liability of 


breaking the stone in the act of clamping is avoided. Secondly, in 
arranging the stove holder in the cylinder so that it ma; adjusted to 
raise or lower the surface of the stone, as the case may ta Thirdly, in 


an adjustable weight combined with the cylinder, so as to counterbalance 
the stone. Fourthly, in the manner of distributing the ink and 
dampening the surface, so that both are performed while the cylinder is 
revolving. 
797. H. A. Marinoni, Paris, ‘“ Stereotyping.”—Dated 17th March, 1870. 
This consists, First, in the employ it, in bination with the paper 
of which the moulds used in stereotyping for taking the imprint from 
the type are formed, of one or more thicknesses of woven or other suitable 
tissue ; 8 dly, i d 





ing these moulds by means of pressure 
whole surface of the forme, which improve- 
hitherto employed in 





; y, m p 
applied uniformly over the 


ment forms a substitute for the ordinary means ploy 
this martufacture, in which either a brush, hand or mecha- 
nically, or rollers, are employed tor taking the imprint the type. 


799. C. H. Rost, Dresden, ‘‘ Washable paper.”—Dated 17th March, 1870, 


In ing, for example, a grey colour for the aw: e 

ee ieee takes of fee Foy bog Tb., and mixes 

with it 2 lb. of soft soap, which ee rene in 8 ib. 

of turpentine. The stirring of mixture the inventor until 

add Tb. of lead, lead, aa white omina. in 
is grey Ww) .or zinc- 

of linseed oil, with a proper of dryers, and having mixed the 


same well together, he adds halfa of i black ; then by the aid 

of a ding mill he effects an intimate admix of the ingredients, 

and thins down the composition with turpentine to bring it to the required 

consistency for working kindly. 

800. G. Curre Harton, Calcutta, “‘ Holding postage stamps.” —Dated 17th 
Marel., 1870. 

This consists in making a case of a round, flat, or other shape, in which a 
number of reels or rollers can be beld in a secure manner ; the reels are 
supported losely upon a spindle or axle fitted inside the case, sv that 
each one turns freely and independent of the others. Slits are made in 
the case opposite each reel, and preferably at the joint or opening, through 
which the stamps which are upon the reels can be drawn as they are 
required. The two halves or parts of the case can be secured in any con- 
venient manner, either at their other ends or other part. In some in- 
stances only one reel need be employed ; when this is done the inventor 
makes the cuse or box of corresponding size, and he supports the reel 
upon a pin attached to the lid or body of the case. 

806. 8. W. Jamison, New York, U.S., “ Crimping machines.”--Dated 18th 
March, 1870. 

This relates, First, to the gearing for communicating motion to the 
crimping plates ; Secondly, to the construction and arrangement of the 
crimping plates or jaws, and their combination with the brackets which 
support them ; Thirdly, to the arrangement.of the crimping form or tree, 
and its combination with the movable jaws; Fourthly, toa system of 
levers for lightening the pressure of the crimping jaws upon the leather, 
812. W. Friar, Woolwich, ‘‘ Domestic fire-escape.”—Dated 18th March, 1870. 

The inventor has an iron frame with cross bar to place out of the 
window, having arms or stops to catch against the window frame in the 
inside of the house ; the arms or stops have a joint, so that they will close 
to the side of the frame when not in use. He has also two hooks or grap- 
nels to catch the hosing inside of the window sill. —Not proceeded with. 
813. — Austin, Hatton-garden, “‘ Boxes and cases.”—Dated 18th March, 

870. 


The inventor forms the bodies of such boxes and cases of tubes of a 


lengths, cut tothe required dimensions, and made of wood, and paper 
cloth, and wood cloth, and paper, leather, wood, and paper, leather and 
wood, leather and paper (or he uses cork, or German-wooden or fibre 
middle board or paper, in the place of wood, in any of these combina- 
tions, or both co.k and German board, together or separate), or of glass, 
earthenware, or metal; and the ends or lids of such boxes or cases of 
metal, wood, cork, paper, glass, or earthenware, made separately, and 
fitted or secured to the bodies. 

814. W. Guest, Farringdon-road, ‘‘ Ropes.”—Dated 18th March, 1870. 

Four frames, each formed of two discs or plates of equal diameter, and 
a toothed wheel fixed upon a spindle, at any required distance apart, 
revolve on their own axis in an outside frame which has eight fixed 
guides. At the edges of the discs or plates are notches or openings to 
receive tubes or hollow spindles, inside of which are weights or needles 
to keep taut or straightened the strands: on the upper end of each tube 
is a bobbin or reel containing the strands for forming the rope or cord. 
815. A. M. SrraTHERN, Coatbridge, N.B., ‘‘ Getting minerals.”—Dated 19th 

March, 1870. 

This relates, First, to arranging or combining together of the parts of 
motive power mechanism for mineral getting or cutting apparatus sub- 
stantially in the improved mode hereinbefore described. Secondly, to 
constructing the jib end and outer pulley or pulleys in the improved 
mode. 

818. J. Hockey, Kilburn, ‘‘ Ventilating lights.”— Dated 19th March, 1870. 

The inventor entirely closes the glass globe against any communication 
with the air in the room, and he conducts the air required for combustion 
in to the globe through a tube surrounding the before-mentioned escape 
air tube, and passing down from the inlet air passage in the ceiling to 
below the burner, the lower portion of such tube inside the globe being 
made of glass, while the glass tube immediately surrounding the burner 
is made to join on to the end of the escape tube. — Not proceeded with. 

21. C. Gooprear, jun., New York, U.S., ‘Sewing boots and shoes.”— Dated 
19th March, 1870. 

The principle feature of this invention consists in improvements by 
which the above operations are more perfectly performed automatically, 
the upper jaw being alternately locked in its position of claniping the 
work, and released while the feed dog is moving the shoe, these tunctions 
being performed automatically and intermittently at every stitch, though 
the same mechanism may be used in connection with this improvement 
as in the machines before patented. 

§25. G. Kent, High Holborn, “‘Carving-knife sharpener.” — Dated 19th 
March, 1870. 

This consists in combining with the carving-fork two or more sharpen- 
ing wheels, discs, :ollers, or plates, which are journalled in the neck or 
other convenient portion of tie fork. For this purpose the inventor pre- 
fers to form the neck of the carving-fork, or that portion between the 
handle and the prongs, with a long narrow aperture or slot in which he 
places the wheels, discs, rollers, or plates. If rollers are used they 
should be grooved on the periphery similarly to those employed in the 
ordinary varieties of the now well-known “ wheel sharpener.” 

830. G. Barker and J. McFaRrvane, Glasgow, “‘ Copying letters.” — Dated 
2Qist March. 1870. 

This consists in having a single pair of pressing rollers revolving in 
journal bearings in the ends of a rectangular frame, having the bearing 
bushes of one or both rollers adjustable in slots in the ends of the frame 
by pinching screws or other equivalent, with spiral springs or other 
equivalent acting between the bearing blocks to keep the rollers at their 
full width apart, for the carrying book to be easily entered and pushed 
one, two, three, or more times back and forward between the rollers, or 
the rollers pressed over the book to copy the documents ; and the frame 
with its rollers may be made to stand or lie on, or to be fixed by thumb- 
screws, or other simple equivalent, to any table, board, drawer, trunk, or 
valise, so that the book might pass through the rollers horizontally, ver 
tically, or at an angle, as desired.—Not proceeded with. 

834. D.. H. Waters, Grand Rapids, U.S., ‘‘ Wood barrels.”—Dated 21st 
March, 1870. 

This consists, First, of a barrel, hogshead, or other like wooden hollow 
work, composed of horizontal sections united by hoops. Secondly, of 
a barrel, hogshead, or other like wooden hollow work, composed o' 
horizontal sections connected together by means uf ribbed hoops and 
vertical staves. Thirdly, a barrel or hogshead, or other wooden hol- 
low work, composed of horizontal sections lapped and nailed together, 
835. J. Ascoucu, Handsworth, ‘* Candles.” -- Dated 21st March, 1870. 

This refers to the manufacture of snuffiess and other ‘‘ dip” candles, in 
pairs or singly, and to improved methods of forming and arranging the 
rods and blocks employed to carry the wicks during the process of dipping 
such wicks into the melted tallow or other fatty composition ; the inven- 
tion also relates to an improved method of winding the wick material for 
the required lengths, with apparatus therefor, the, lengths of wick being 
afterwards cut, either before the dipping process or after the wicks have 
been partially dipped. 

836. G. Suey and T. Provup, Birmingham, “Sieve for gas purifiers.” - 
Dated 2ist March, 1870. 

This consists in forming perforated plates from a plastic material, burnt 
and glazed, as such material is not affected by the purifying material or 
the action of acids, alkaliea, or other impurities evolved in the manufac- 
ture of gas, passing through them.—Not proceeded with. 

839. L. J. B. Sacapin, Paris, “‘ Micrometric steelyard.”—Dated 21st Marci, 
1870. 

A wooden pedestal supports a column also of wood, to which is fixed the 
dial, which is covered with white paper, whereon are marked the numbers 
or weights in drachms, hundredths of drachms,and thousandths of drachms, 
There is a pointer with two beams crossing each other at a right angle, 
the horizontal one carrying a small hook, the other indicating the num- 
bers. This pointer is ral of very fine light cardboard or any other 
light material ; the small hook serves for suspending the sample to be 
weighed, the prolongation of the same forms a counterbalance to main- 
tain the beam ina horizontal position. 

840. J. Mitwe, St. Andrew's, “‘ Fire-grates.”—Dated 22nd March, 1870. 

This consists in supplying air through tubes, to be « in or about 
fire gates, and in connection with the external air, and in such manner 
that the air may become heated in its passage through such pipes, and be 
disch or received into the room or chamber it may be desired to heat. 
Also in constructing fire-gates with a sloping bottum, whereby the ashes 
may be cast to the back part of the grate, and thus avoid the use of ash- 


pans. 
841. R. H. Rugs, Bradford, “ Boots and shoes.” --Dated 22nd March, 1870. 
The inventor continues the leg or ——- of the front u on one or 
both sides, so as to nearly meet either d or on one side of the ancle, 
enclosing or enclosing the back part of the upper, To each ex- 
tremity of the said front upper he attaches a tab, either of leather, 
flexible metal, ur other flexible material, und he joins these two tabs by 
an elastic strap of india-rudber, flat coiled metal, springs, or other 
elastic mate passing around or partly around the front 
of the ancle, in a slot betwixt the lining and the outer 1 er, 
material of which the upper may be made, or outside 


clo' other 
feral Soe proceeded with. 








842. W.H. Crempsnagnd T. Roperts, Manchester, “ Self-cleansing filters.” — 
Dated 22nd Ma: 1870. 

The ngemtore form the body of the filter of two sem: metallic 

, there © ee ae which is 

screwed one end of a pipe for the egress when filtering, and at the base a 

boss, into which is screwed a circular shell ur valve box, to which the 

other end of the pipe is screwed or otherwise fastened. In the two 


cylindrical, elliptical, curvilinear, angular, or other section, in long or short | 





semi-elliptical vessels they place two perforated metal plates, either con 

cave, convex, or flat ; the lower one for supporting the filtering material, 
composed of animal and vegetable carbons, or other matter used for puri- 
fying purposes ; and the perforated plates are kept in position either by 
the pressure of the filtering media enclosed between them, or by a bolt or 
bolts poting through them, or by being fastened to the interior of the 
vessel. 

846. S, S. Turner, Westborough, “‘ Sewing straw.”—Dated 22nd March, 

1870. 

The object of this invention is to produce a machine that will form a 
stitch suitable for uniting together plaits of straw in an economical and 
durable manner. 

851. J. and J. Brapaury and J. Ronents, Denton, Lancaster, ‘ Felting hat 
bodies.”— Dated 23rd March, 1870. ‘ 

The hat body when rolled up is placed between two surfaces, one 
pressed towards the other, and a rotating and progressive or rolling 
motion is imparted to it by giving motion to one or both surfaces, 
which causes the bat body, after being subjected for a time tu the rotating 
motion under varying pressure and friction, to be discharged or delivered 
from between the acting surfaces, to be again and again passed through 
the machine if required. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our-own Correspondent.) 

TONE OF THE IRON TrapE: What is doing — EFrkCTS OF THE 
WAR HITHERTO: Anticipations of Peace—GREAT ORDERS OF 
RAILS HELD BACK—A WONDERFUL STEEL MAKING PROCESS: 
How it collapsed—THE NEW AMERICAN SCHEME: A chemist’s 
views of unsciencific methods—THE BLAST FURNACES OF THE 
DISTRICT—THE GENERAL INDUS'RIES: Machine making: Iron 
founding : Roll turning : Japan and tin-plate wares. 

THE tone of the trade is good on every hand. Far ahead it is im- 
possible to see ; still from week to week specifications are received 
which, when they are one after another put in hand, enable the 
men to be employed with regularity throughout the greater part 
of the week. The work is not so profitable as is desired, chiefly on 
account of the loss of time arising out of the change of rolls. No 
customer will order more than a small quantity, and the variety 
of kinds in a comparatively light total quantity demanded is 
somewhat tantalising. 

The fullest confidence is expressed that immediately the war is 
over we shall be very busy. No doubt whatever is felt that iron 
of nearly every description will come into great demand with the 
restoration of peace. On account of the falling off in the demand 
for Russia this district is experiencing some competition in bars 
and plates, for instance, which can be produced in large quantities 
and at acheap rate in other districts. Hindrance to full activity is 
not likely to be of long continuance. This may be inferred from, 
amongst other circumstances, the fact that one establishment of 


| this district, at which nuts and bolts aud the like required by 
railway companies are made, has just obtained orders for the 


on 





railway fastenings necessary for the holding down of some 37,000 
tons of rails. All these will go to Russia, and they embrace only 
two orders. The orders for the rails are not, however, yet put in 
hand, and are being kept back, biding the issue of the subsisting 
Franco-German war. 

Up to not more than two or three months ago experiments were 
being made in Birmingham by which the promoters were sanguine 
that they should be able to produce steel of a splendid description 
without the aid of the expensive qualities of iron now deemed 
necessary in the makiog of that metal. Operations upona small 
scale were completed, and specimens of the product were exhibited 
alike to the tool-makers and others of Birmingham, and to the 
ironmasters of South Staffordshire. The metal certainly seemed 
of a good quality, and if it could be produced in large quantities 
at proportionately low prices experienced men were inclined to 
admit that the operators had a fortune within view By the aid 
of the puddling furnace even Scotch and Cleveland pigs were to be 
transmuted into steel, equally good if not superior to that pro- 
duced from the high-priced hematite pigs by the costly Bessemer 
process. Complete experiments, however, satisfied the inventors 
of that of which they had been before assured by men well-up in 
the chemistry of metals. Toey found—as the capitalist in the 
atiair declared to us at the time—that *‘they could not get out of 
pig iron that which it had not previously contained !” That after 
so much trumpeting so elementary a truth should have been the 
only outcome was truly a lame and impotent conclusion. Since 
that time nothing has been heard in this district of the philosopher's 
stone in steel-making. 

What, however, Englishmen have failed to effect, an American 
is by some people believed to have accomplished by what is now 
being made known as the ‘‘Sherman process.” Guarding my- 
self against being respomsible for more than transcribing to 
these columns what I find e!sewhere, i write that the discoverer 
and patentee of this process is Mr. J. Edwin Sherman, of the 
United States. Mr. Sherman was invited to come to England by 
her Majesty’s Government, through Sir Edward Thornton, our 
Ambassador at Washington. At the request of officers of the 
Adwiralty, and a part of the time under the observation of a sur- 
veyor of the Admiralty, Mr. Sherman has been for some time en- 
gaged in making steel of common English iron at one of the 
leading steel works in Sheffield. The tool steel, steel ship-plates, 
and other qualities of steel made by him have been carefully 
tested at Chatham dockyard, all of which have proved highly 
satisfactory. Some specimens of the steel are said to have borne 
a tensile strain of 70 tons to the square inch, while, at the same 
time, they were more ductile than any other steel of the same 
tensile strength, and his steel ship plates, in tensile strength and 
ductility, have been pronounced superior to anything of the kind 
heretofore known. Some very satisfactory experiments have 
been made in the district, at the Darlaston iron and steel company’s 
works, and some of the results of these trials have been published. 
A low quality of common pig iron was worked in the puddling 
furnace in general use in this country. The weight put in was 
4} cwt. ; time usually about fifty minutes, but in some cases run- 
ning up toone hour. These bars were of a strong and fibrous quality, 
and known to the trade as No 1 and No. 2 melting bars, and after 
being nicked round stood from twenty-five to thirty-six hard blows 
with a 30 lb. sledge before breaking. Some of these bars were then cut 
up for melting into cast steel, in pot or crucible furnaces, and cast 
into steel ingots. These ingots, after having been tilted down to 
bars of lin. and 1}in. square, produced a strong and solid quality 
of steel, equal to that made from Swedish iron. A part of this 
steel was then worked into chisels, cold sets, tools for turning, hard 
chilled rolls, &c., all of which proved highly satisfactory. Une end 
of apiece of this tool steel was tilted down to in. square, and then 
bent, cold, into a ring about 4in. in diameter, while the other end, 
ltin. to 1}in. square, was heated and split up the middle din. or 
6in., and then welded up so as to leave no trace of seam visible, A 
piece of this steel, half-inch square, was tested in the testing 
machine at the Darlaston Works, and bore a tensile strain of 54 
tons to the square inch, with an elongation of five-eighths of an 
inch in 6in. Some of these bars were worked over again through a 
heating furnace, and produced a quality of iron equal to “ best 
best,” made from the best of pig-iron. 

Is it to this or to some other process that Mr. Wm. Baker, 
Associate of the Royal School of Mines, writing from his chemical 


laboratory in Sheffield, refers when he draws attention to “a 
wonderful process for making an ordinary quality of big iron into 


very superior steel by the use of micacious iron ore?’ Theprocess, 
he explains, ‘is shortly stated to be the puddling of pig iron with 
certain proportions of a micacious iron ore.” All impurities are, of 
course, eliminated ; most of the ore becomes reduced to first-rate 
metal, and the resulting steel is highly satisfactory. ‘Now the 
facts,” continues Mr. Baker, “which will occur to anyone who 
has but a moderate acquaintance with metallurgy and its kindred 


sciences are these :— ‘ous iron ore is simply a variety of oxide 
pt iva. In composition it is exactly the same as the red 
fite used for fettling puddling furnaces for many years. The 
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only reduction of ore into metal which can take place by heating it 
with pig iron in a reverberatory furnace is accomplished by means 
of the carbon in the pig iron. Supposing this carbon amounts to 
three per cent., and the whole of it to be available, only ten pounds 
of iron would be reduced for each cwt. of pig iron in the charge. 
Again, as micacious iron ore is simply oxide of iron, what virtue 
can it possess for eliminating impurities in common iron beyond 
any other pure variety of min oxide of iron? This American 
ore only contains 35 per cent. of metal, whilst the red hematite 
used in Sheffield in exactly the same way contains 50 to 60 per 
cent. All this is well known to a great number of people who are 
interested in iron and steel matters; but that there must be a 
great many whose attention is caught by such stories, and whose 
money is often sunk in promoting similar schemes, is plain by the 
poaae recurrence of these extraordinary iron and steel i 
exploits.” 

Attention is being paid here to the adapting of blast furnaces to 
the requirements of the competition now sharp enough by reason 
of the advantages possessed by makers in some other dstricts. 
Mr. George Hickman, of Bilston, is completing a furnace which 
will supply the place of one considerably smaller, upon almost the 
same spot. Its height will be 55ft. It will have an iron shell, 
and will be somewhat wider than the average of furnaces. The 
gases will be utilised. The highest furnace in this district is that 
carried on by Mr. Alfred Hickman, a brother of Mr. George 
Hickman. It is one of a range of three situated at Springvale, and 
is 6Cft. in height. After this lot came under Mr. Alfred Hick- 
man’s management he raised all of them. Two of them are now 
524ft., whilst previously they were 46)ft. The highest is found 
to be economical in the making of mine iron, but for cinder iron 
the experience of this district is that high furnaces are not to be 
desired, After the high furnace at Springvale, one at the Leys, 
owned by Mr. Firmstone, is perhaps the next highest in South 
Staffordshire. It has an altitude of 57ft. 

The general industries of Birmingham and the district are fairly 
occupied. More might be done in not a few branches ; but there 
are some in which great activity is displayed. The home demand 
is the best justnow. Still there are portions of the export trade 
which are in a healthy condition. 

The ironfounders are mostly busy upon gas and water work. For 
nearly every considerable town in the Tacions work of that class 
is now being done here. Notable orders have just been completed in 
certain instances ; but the same manufacturers have other work 
upon which they are beginning, which will more than compensate 
for the completion of orders. 

The machinists keep well occupied upon massive goods. The 
roll turners are generally working full time, and here and there an 
increase of productive power is in preparation. Ironworks rolls 
are going hence to nearly every part of the world where iron is 
produced, excepting to the two countries now engaged in warfare ; 
also to Cumberland, Yorkshire, and Lancashire in our own country; 
and to North Staffordshire, as well as to the different local works, 
machinery of this description is gone. 

Excepting in a few season goods, japanned ware is not in great 
request, owing principally to the comparative small demand from 
the foreign customers. South America is tolerably good. The 
States are quiet in this branch. Canada and British North 
America generally has been good ; and have not as yet secured all 
that she has ordered. Australia is only quiet. India is taking 
only a few best goods, together with some of the commonest class. 

Tin-plate wares are not in active request, either for home or ex- 


port, 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND TRON TRADE—SHIPBUILDING AND ENGINEERING 
—THE IRONSTONE MINES OF CLEVELAND—THE TYNE AS A 
HARBOUR OF REFUGE — THE MIDDLESBROUGH DRAINAGE 
SCHEMES, 

On Tuesday there was an average attendance on "Change at 

Middlesbrough, but very little business was done. The price list 

remains unchanged, but pig iron is being sold much below the 

figures quoted. For early delivery I know that orders for No. 3 

have been booked at 46s., and for next year’s delivery at 47s. ‘The war 

cloud still hangs heavily over the commercial horizon and depresses 
the iron market. There will be a speedy reaction as soon as peace 
is concluded, and Cleveland will undoubtedly be very busy. Not 
only will many orders for rails which have been suspended on 
account of the war require to be executed, but immense quantities 
of rails will be wanted for Russia and India. 

In the shipbuilding and engineering trade there is nothing new 


shifts week. Railway iron, tires, beam iron, and angles are 
in request. Sheet and tin-plate works are in full operation. 
e discussion before Mr. George Anderson, M.P., the umpire 
in the claim of the puddlers for an advauce of wages, is going on 
at present, and is attracting a good deal of attention, for it is 
hoped that it will result in the establishment of a medium for the 
settlement of these vexatious disputes amicably in future. 

The coal trade is brisk, and many heavy orders are on hand for 
domestic purposes, whilst the increase of the shale trade is giving 
full employment to a large number of miners. 

Shipbuilding and engineering maintain continued activity. The 
ironfoundries, however, are showing signs of slackness. The 
large new engine works of Messrs. John Elder and Co., at 
Fairfield, are rapidly approaching completion. Some splendid 
machine tools are being p and altogether it may safely be 
said that these works, when completed, will be on the grandest 
scale, and the finest for the manufacture of marine engines in 


the United Kingdom. 

A yas iation of i s and shipbuilders, entitled the 
“Fairfield Association,” held their first general meeting in the 
Religious Institution Rooms on Thursduy ; the vice-president, Mr. 
H. J. Smith, in the chair. An excellent address on “ Engineering” 
was delivered by Mr. James Anderson. 

The branch of the North British Railway intended to connect 
the Bathgate route with the Glasgow City Union Railway station 
is now so far completed that the company intend to take i liat 





for railway springs is, indeed, in excess of the means of . 

An active trade is being done in armour plates and war yy, 

——. Large shipments of steel are being made to the United 
tates, The home demand for steel is also improving. 

The Wi m Hematite Iron Company have received orders to 
resume their shipments to Germany. days after the battle of 
Sedan the company received a communication to the effect that 
as all fear of an invasion of the German territory by the French 
armies was at an end, shipments might be recommenced, and since 
then supplies of iron have been regularly forwarded to Westpha- 
lian makers, The Company have four furnaces in blast. The 
West Cumberland Hematite Company have plenty of orders in hand, 
but have been compelled to blowout two of their furnaces for repairs, 
so thatthey have now only three furnaces in actual operation, The 
Cleator Moor Hematite Company have four furnaces in blast, and 
the Maryport Hematite Iron Company have three furnaces in 
operation. 

Messrs. J. S. Gisborne and Co. have opemee to her Majesty’s 
ship Sultan a set of eyed sy ship telegraphs. Messrs. Gis- 
borne have also received orders to fit their telegraphs to the iron- 
clads Swiftsure and Triumph, built by Messrs. Palmer and Co, 
(Limited), of Jarrow. 

The river approaches question has been again taken up by the 
Mersey Docks and Harbour Board. 

The local committee formed at Newcastle-upon-Tyne for the 

tion of the Social Science Congress at that town raised a 





advantage of it to run through goods trains to Greenock. It is now 
waiting to be tested by the Government inspectors. 

A limited liability company has rented Bar Aigen, a lofty hill 
on the Arndelly estate, Strathspey, for the purpose of working 
the iron ore which has long been known to exist there. Efforts 
were made some time ago to develope the mines, but for several 
reasons, principally from the want of easy communication, the 
work had to be suspended. The company, which has taken a 
nineteen years’ lease of the ground, has for a long time carried on 
the manufacture of iron on an extensive scale in Yorkshire. The 
proprietor of the estate will assist in constructing a tramway from 
the mines to the Craigellachie junction of the Great North of 
Scotland Railway. 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE IRON TRADE: No diminution of activity at the works: Nothing 
in the immediate prospects to insure a continuance of the same: 
Foreign contracts not yet completed: Clearances of past week's 
show the extent of the orders secured in the early part of the 
year: The approach of winter: Buyers beginning to suspend 
transactions: The United States demand—THE HOME TRADE— 
THE DowLAISs WORKS—MOVEMENT IN THE MANUFACTURE OF 
STEEL— THE TIN-PLATE TRADE—THE STEAM AND HOUSE COAL 
TRADES. 

THERE is yet no noticeable diminution of activity at the iron- 

making establishments in any part of the district. All the hands 

continue to work full time, and operations in every department 
are carried on with considerable vigour. It pce te said, how- 
ever, that there is anything in the immediate pros of the 
iron trade tv insure a continuance of such an agreeable state of 
things. There are foreign contracts, however, which have not yet 
been completed, and the rapid approach of winter precludes the 
possibility of there being the least further delay in their execution. 

The very heavy clearances of railway and other material which 

have been effected from the Weis ports for some weeks past 

show clearly that the orders which were secured by the iron- 
masters during the early part of the year must have been numerous 
as well cs large. They further show also that during the 
summer months the execution of those orders was atly 
retarded by the continuous drought. Considering the ad- 
vanced period of the year there is still much to be done before 
the winter has actually set in. Out of the large quantities of 
iron that have been forwarded to foreign ports, at least two-thirds 
have been sent to Russia and the United States, and as the 
ements are not - entirely worked off, the next week or two 

ill add considerable difficulty in the way of forwarding the 
remainder of the contracts to the Russian markets. ence, 
chiefly the continued animation at the various establishments, 
and considerably advanced rates of = are offered to shippers. 
Besides the fact of the war being still carried on on the Conti- 
nent, it must be remembered that the time of year is at hand 
when most buyers beingjto suspend transacting until the beginning 
ofthe new year. There are few contracts of importance, Spannw 





to report. 

ie proof of the great production of ironstone in Cleveland 
I may mention that up to the middle of September about 
30,000 tons were raised per week at Messrs, Pease’s mines at 
Upleatham, and during the last week of that month the yield 
reached 40,000 tons. There are now twenty-six trains per day, 
each containing 250 tons, running from these mines to different 
blast furnaces in Cleveland. Bell Brothers are raising about 
15,000 tons of ironstone per week. Boickow, Vaughan, and Co., 
at Eston, have an immense yield, and large quantities are being 
turned out by Robson and Co., and other firms. 

At the last meeting the River Tyne Commissioners adopted a 
report from the, Dredgersand River Works Committee, whichjshowed 
that the quantity of refuse dredged during the month amounted 
to 445,000 tons. With regard to the new permanent bridge, it was 
stated that the masonry of the centre pier was completed. All the 
cylinders of the north abutment were sunk to their full depth and 
filled withconcrete. The framing of thearch of the permanent bridge 
corresponding with the north side of the centre piers was being 
altered to make a better passage for vessels; and a channel was 
being dredged on the same line between the deep water above and 
below the bridge. In answer to one of the commissioners the 
secretary (Mr. Guthrie) stated that they would receive in the 
shape of dues about £1000 a year from vessels using the Tyne as a 
Saskour of refuge. 

The important question of thoroughly draining the growing 
town of Middlesbrough is still under consideration. During the 
week the corporation of that town have been discussing the various 
schemes of drainage, but have not yet determined to adopt any of 
them, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THe GLASGOW PIG IRON MARKET—SHIPMENTS OF IRON—THE 
MALLEABLE IRON TRADE—THE COAL TRADE—SHIPBUILDING AND 
ENGINEERING ON THE CLYDE—IRON MINES IN THE SCOTTISH 
HIGHLANDS, 

Prices in the Glasgow pig iron market are, at present, exactly 

the same as they were a week ago. Warrants remain very steady 

at 51s. 6d. and Sis. 3d. cash. No. 1, g.m.b., 52s. ; No. 3, 51s. 6d. 
There is little or no speculation, nor will be until the course of 

political events on the Continent take a more definite shape. The 
exports to the German ports are still very active, and of te have 
outrun the facilities for transport. They are again in excess of 
what they were in the corresponding week of last year, being 
14,724 tons, as against 14,090 tons. But the Baltic ie will soon 
close, and this will necessitate all the greater activity in the ports 
of bes ag The general effect of the of the blockade has 
already been that the total stocks in the hands of makers have con- 
siderably decreased. But when the shipment season terminates 
we shall be dependent almost solely on local demands, and these 
are not likely to keep pace with the production of the 130 furnaces 
now in*blast. Stocks are, therefore, likely to accumulate, unless 
the production is diminished. 

Ms In the malleable iron trade there way continued he ee 
oreign contracts are coming to hand pretty steadily, 

are firm. Some works are so full po A sites Bsr = Armes meen 





ing to hand at present, and there is little else to be expec 
than that business will be limited for the remainder of the year. 
American requirements continue to show a slight falling off, but 
there are indications of a revival taking place when the Russian 
ports finally closed. 

On home gop age of small quantities of railway iron 
continue to be made, repairing and relaying operations ang | a 
little more active since the state of the trade generally has 
offered some advantages to home buyers. The prices obtained, 
however, are in some cases considerably under list quotati 


fund of £1156, and after providing for all outgoings there re- 
mained a balance of £220, which has been handed over to certain 
local charitable institutions. 

The works of the Solway Hematite Iron Company are making 
steady progress. The Ellen Rolling Mills Company are doing a 
good business in finished iron. 

The Whitehaven Shipbuilding Company have had a large Nor- 
wegian ae upon their patent slip for repairs. 

** Limited liability companies ” have proved in too many cases a 
disappointment in England, but Palmer's Shipbuilding and Iron 
Company (Limited)—or as we have generally termed it, Messrs. 
ta = Co. Caan ee to oe turned out well. x. 
term of five years, ing whi e vendors gave a guarantee, has 
expired, tt run out » Hove 30th, 1870. Mr. C. M. Palmer has, 
however, been retained in the chairmanship of the company, a 

roof of the satisfaction with which the shareholders have ed 

i ings throughout. Thecompany have now a reserve fund of 
no te than £175,000. The directors have recently received an 
order from the English iralty for an ironclad monitor of the 
Cerberus type. 

The Derbyshire iron and coal trades continue tolerably well sup- 
ported. A good deal continues to be done at the foundries in pipes 
and general castings, and there is a large production of pig. 





PRICES CURRENT OF METALS AND OILS. 














There is an average business doing in the miscellaneous descrip- 
tions of make, bridge work, plates, &c., being in more steady 
demand, Bars remain quiet ; pigs in rather slow request. 

At the Dowlais Works the uction of iron of various pen 
tions is particularly large, and some improvements are being made 
in the appliances which are proving very successful, so that consi- 
derable reduction in the consumption of coal is effected. 

In the manufacture of steel a considerable movement is expected 
in the trade, negotiations being in progress for the acceptance of 
extensive contracts for steel rails, an important expansion having 
taken place in the demand on Canadian account. 

The tin-plate trade presents no feature of — "Speaag to notice, 
no change having taken place in the trade latterly. 

In all parts of the district considerable activity is again evinced 
in the steam coal trade. Although but little business is doing with 
the French or German markets, inquiries have in in other 
directions, The largest purchasers are the Italian Government, 
the Royal Mail Packet, and the West India and Pacific Companies. 
A tolerably brisk business is also being done in the house coal 
trade, coasting buyers having commenced their, winter purchases 
in earnest, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 
NortTH-EasteRN Raitway: Project for next session—OLEVELAND 
IRON—PUBLIC IMPROVEMENTS AT SOUTHPORT—STATE OF TRADE: 
Sheffield: Cumberland—SuHIPs’ TELEGRAPHS—MERSEY RIVER 
APPROACHES—MORE GOSSIP AS TO THE NORTH-EASTERN RaIL- 
WAY—THE LATE ‘*SoctaL SCIENCE” MEETING AT NEWCASTLE- 
UPON-TYNE—STATE OF TRADE IN SOUTH YORKSHIRE—SOLWAY 
Hematite CoMPANY— WHITEHAVEN SHIPBUILDING ComMPANY— 
PALMER'S SHIPBUILDING AND IRON Company (LIMITED)—StaTE 
OF TRADE IN DERBYSHIRE—SOUTH YORKSHIRE COAL—NORTH- 
EASTERN RatLway : Gilling and Helmsley section. 
Tue tone of the Cleveland pig iron market was slightly better 
on Tuesday, there being rumours of renewed negotiations for 
peace. Hails and plates are, however, in less demand than 








The Southport town'council have decided on carrying out sundry 
local improvements. Among these may be mentioned an extension 
Hall extension, £13,000; street isaprovermenta, £10,000 making a | 

e ; provemen’ ; a 
total, including some minor of £109,600. t 
A demand for files 


at Sheffield. All the heavy our 
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PRICES CURRENT OF TIMBER. 




















1870, 1869, | 1870. 869. 
Per load £2e254 4 2 «| Per load— 4240424046 
pe ca a S| 4b *S is 6 17\| Conndan hes gual 18 “0 19 101 18 20.19 
vw > i 10 
jobs MB. yd 0 0 -0| 0a mantis tio is 0| 1020 13 8 
Bt. f a) % + ule | 
Quebec, oak, white.. 6 0 610) 510 517) St. Petersburg, yel 12 018 0 11 012 0 
birch «..... 315 50| 4 5 6 0) Finland ........ 7 0 8 0| 6 0 610 
elm é 55 5 ‘ H $10 Memel......++++. 8 s 9 ° 90 °° 
Memel ..... ° Gothenburg, > 1 
Dantaic, oak .410 615, 4565 Jai 8 © 9 0| 710 810 
fir 15 410] 210 4 0!| Gefe, yellow ...... 10 01210) 9 01010 
Memel, fir $3 $ 310 3 10) Sotebome...----- 81012 0] 81010 0 
Riga ..+++ ° 0 0 
Swedish | ----5- -$2 20 $53 iaon. by S by 8 20 6 12 10} 10 01210 
a 7 pine $9 8 8| 410 & 0)| Deck punk, int 0000 0006 
rapinev 0 0 0) 0 0 0 0} per 40m = 
Lathwood, Danta fm. 310 510/) 4 © 6 0|| Staves. per standard M. 
St Peter's 5 0 610) 6 O 6 10,| Quebec pipe ...... 75 0 0 0| 65 06710 
Deals, per C120. by 37. Yin | 22 093 0} 19 0% oO 
Quebec, wht spruce 12 017 0/13 017 © Baltic, crown 
we Johnwhispruce 12 014 0/13 015 0 Pipe | dindiadhd iaathdinas dled 
‘AST. — ’s Cocoa.—GRATEFUL AND COMFORTING.— 


tion has rendered it a 
—_ favourite. The Service 
oreo the natural laws which govern the opera- 


igestion and nutrition, and by a care plication of 
ha of well-selected cocoa, Mr. E provided 
‘ast tables with a flavo' beverage which 


of Sheffield industry are also activ. tracts heavy doctor’s bill.” Each packet is labelled 
sa kana docslencovell Asctsighiaaet oulbeag cooteidty tan email | Yasue deere 4 Do. Homeopathic Chemists, London.—[{Advt.} 

















Ocr. 28, 1870. 


THE ENGINEER. 





289 





HEAVY GUN CARRIAGES IN THE FRENCH NAVY. 





THE HEAVY BREECH-LOADING AND IIFLED 
ARTILLERY OF FRANCE. | 
(Continued from page 273.) 
TuE present article must be read in connection with that | 
onthesamesubjectin our last number, and reference made to | 
the figures given with it. From the commencement the | 


manufacture of the new cast iron hooped guns at Reville, | 


in 1856, to about 1861, was beset with difficulties and | 
frequent failure. Uniformity in the cast iron was not con- 
stantly attained, nor its maximum resistance always secured 
in “the make.” The shrinking on of the steel rings was 
difficult and uncertain as to the grip, not unfrequently 
from the want of training of the workmen to that rigid ex- 
actitude as to finished dimen- 
sions, indispensable to this 
kind of work. The rings 
themselves were not always 
quite reliable, and there were 
other minor difficulties, But 
steady perseverance gradually 
overcame them all, and in 
1867 the makers report a 
complete uniformity and re- 
liability in their results, 


and it is very doubtfl a S 
whether at that peiod or Jilin 2 
since, a greater resistance i 


and more uniformity has 
ever been attained from 
cast iron as a material for 
ordnance by any other people, 
however noted — Swedes, 
Prussians,orAmericans—than 
by the French. We have 
already stated that every pig 
of iron made was sorted after 
fracture. The average “make” 
was submitted constantly to 
various tests'as to physical 
and chemical qualities, and no 
mixed iron ready for the 
mould was let to pass muster 
which would not stand a 
transverse strain, of from 525 
kilos. to 550 kilos., applied at 
the centre of a square of 
one metre in length of nett 
bearing, by 0°026 mm, square 
in section, and with a final 
deficction at fracture of from 
0'025 mm. to 0045 mm. The 
—— specific gravity of the 
mixed iron, taken from small 
pieces (gets, &c.), was stated 
to be as high as 7:200. 
Hollow casting was adopted, 
not alone to save labour in 
boring out from the solid, but 
to gain the advantage of an 
interior more consolidated skin, and in a minor degree 
to procure the advantages, such as they are, of the 
so-called Rodman system of cooling from the centre. 
Of course, these blocke being specially designed for 
hooping, and being from the outset of the proper exterior 
form, have none of the exterior skin removed beyond what 
is absolutely necessary for the perfect adjustment of the 
encircling hoops of steel. The cast iron is thus through- 
out left in its best condition for resistance. For some time 
the steel rings were narrow, but experience here also en- 
abled them to be extended in dimensions, and in the later 
heavy guns broad rings were ly employed, formed 
from puddled steel of very much the same qualities as the 
Firth’s steel now preferred at Woolwich, viz., tough and 
elastic and not too rigid, and these broad ri 
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welded up from twisted coils, just like the Woolwich 


! en , 


wrought iron coils, and tempered after having been bored 
and turned. The radial dimensions, or thickness, of these 
rings 
to the nature of the gun. 

The heaviest gun understood to have yet been made 
upon this system at Rivelle, is the monster smooth-bore of 
0°42 centimetre, shown in our Figs. 8 to 15 last week, 
which was exhibited at Paris in 1867. The length of this 
gun was 6°050 metres. The total weight was 38,000 kilos., 
of which that of the cast iron gun, block, or chase, was 


20,000 kilos. odd. The calibre was 0°424, giving only 0°004 | 


ef windage. The diameter of the gun block just in advance 
of the rings was 1°050 metres. The greatest diameter 
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over the rings, 1360 metres, and the least over same 
1300 metres. The preponderance was 600 kilos. The 


professed c were :—(1) For the solid spherical shot, 
weighing 300 kilos., 50 kilos. or 111'lb. of powder; and for the 
spherical shell, containing a bursting — of 9 kilos., and 
rm weighing 210 kilos., 30 kilos. of powder. The breech- 
loading arrangements of this huge gun, as well as its gun- 

i and a ments for yr dn the projectiles, 
were in principle quite the same as those for the 0°24 and 
0°27 ordinary heavy guns of the French service. The 
carriage of this gun was constructed by Mr. Duresnne, 
engineer, of Demteeneie, near Paris, by contract. 

e now proceed to describe the arrangements for opening 
and closing the breech of these guns. The breech of the 
barrel of an old “ Brown Bess” musket consisted simply 
of acylindrical plug of wrought iron screwed into a female 










screw of suflicient length cut in the rear end of the piece. 
Were the barrel always free from the wood stock, it is 


was usually from 0°20 to 0°30 centimetre, according | obvious that by simply screwing out the breech plug, push- 
| ing into the thus opened rear end of the barrel a cartridge, 


and screwing back the breech plug, we should have had the 
rude elements of a sort of breech-loader perfectly safe and 
efficacious, as respects the resistance of the breech plug, 
which, when screwed in home, must be as sure a 
fulcrum for the discharge after the hundredth time 
of screwing out and in, as after the first. But, 
supposing there were in the length of the tapped 
put of the breech plug fifteen threads, it is obvious that 
io’ each discharge thirty revolutions of the breech plug 
would be needed, and a corre- 
sponding loss of time. Unless, 
therefore, some mode were 
contrived whereby the breech 
plug would be screwed in and 
out far more rapidly, this 
simple plan could not be 
made practically of any use, 
This needful contrivance was 
supplied by an American of 
the name of Castman (most 
probably of German extrac- 
tion, and originally Kast- 
mann), who, about 1854, pro- 
duced to the French artillery 
committee a screwed breech 
plug, which could be tightened 
into place or loosened for with- 
drawal, not by fifteen revolu- 
tions, but by one-sixth of a 
single revolution, and yet 
which should have all the 
other proportions of the or- 
din screwed cylindrical 
breech plug. 
Referring to Figs. 6, 7, 8, 
and 12 of our last article—sup- 
an ordinary cylindrical 
sant screw of, say, twelve 
to fifteen complete threads, cut 
in the interior of the chase, 
at the breech end—Figs. 8 and 
12—and a cylindrical breech 
plug with a screw cut to fit 
the above. Now, let the 
cylindric contours of both 
screws be divided by three 
imaginary planes passing 
through the axis, and cutting 
each other at angles of 60 deg. ; 
and let us further imagine 
that the alternate sixth parts 
of the total cylindrical con- 
tours of both the male and the 
femalescrews becutaway down 
to the bottom of the threads. 
Then it is obvious that we shall have upon each 
three plain cylindrical portions alternate, with three 
threaded or remaining portions of the screws, each 
being one-sixth of the entire cylindric contour. We 
may now, therefore, push the breech plug so formed di- 
rectly forward in line of the axis, or pull it out again ; by 
simply taking care that the three plain cylindric or cut-a- 
way portions of the screwed plug shall fall in or coincide 
with the threaded or not cut-away portion of the female 
screw or chase ; and it is equally Pp jain that when the breech 
plug is so pushed in axially as far as it will go, that we 
may find the opposite curtate ends of the remaining 
threads of the plug and of the chase opposite and ready 
to enter each other, and that we may now rotate the 
breech plug through 60 deg., when the whole of its 
segments of threads will become engaged with the whole 
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of those of the chase, and the breech plug be held in place 
by all the remainder of the threads of both male and female 
screws, That also by the rotation through 60 deg. of 
the plug we haveadvanced the screw through one-sixth of one 
revolution, and to that extent have tightened it up against 
any shoulder or stop prepared for it and suitable to make 
the breech gas tight. It is further plain that if it had 
been proved beforehand that six entire unbroken threads 
of the screw plug were sufficient to resist the shock of 
repeated discharges, sodouble that number of half threads, 
i.e. of 3 of the threads, would be very nearly, if not alto- 
gether equally powerful to resist the same—so that if we 
provide 12 x 2 threads in length of breech plug it will be 
the same as one with six continuous threads, Thus in 
Figs. 6 and 7, being transverse sections through such a breech, 
the shaded portions may be taken to represent the portions 
of threads not cut away in the gun; and the black portions 
between the inner circle, or calibre surface of the gun, and 
the centre or tops of the threads those not cut away of 
the threads of the plug, and in this position a handle or 
lever being in the position of the dotted line A, Fig. 6, 
transverse to the axis of the plug, the latter can 
be pushed axially inte the breech, Now let 
the lever A, Fig. 7, be rotated from A to B through 60 deg., 
and it is obvious that all the sixths of threads will face 
each other, and mutually engage, the black part, or remain- 
ing threads of the plug, which were at the lowest point in 
Fig. 6, having passed round one-sixth of the circuniference to 
the eft, as in Fig. 7, and come opposite the shaded part in 
Fig. 6, accompanying the corresponding position, Such is, 
in fact, the fundamental principle of the whole French 
breech-loading system, one extremely simple when once 
grasped, but yet which seems to have eluded the eye of a 
good many mechanical observers. As originally presented 
to the French authorities, the ingenious thought of Cast- 
man was, in his proposed details, perfectly impracticable ; 
but the French saw its latent value, and in their hands it 
soon received various modifications and improvements, and, 
within two or three years, the general arrangement was so 
favourably reported upon by M. Treulle de Beaulieu 
that it was finally adopted—we believe about 1865—in 
preference to every other breech-loading arrangement, and 
directed to be carried out with all such other ameliorations 
as further experience might suggest. It had passed a 
severe ordeal, for besides the models of breech-loading for- 
warded or obtained from every military power for exami- 
nation and trial, French engineers and manufacturers 
had been freely invited to forward their inventions, or pro- 
positions, and a large crop of those had come from officers 
of the French artillery; and amongst all many 
had been brought into actual form for trial. The system 
itself also passed through several moditications in details cf 
its parts and motives, and several of these are continued 
still in actual service, of which we shall say more presently. 

We may now describe the details of the arrangement, as 
last “ approved and sealed,” as we should say. In Fig. 8, 
the longitudinal vertical section of any one of these guns 
will be seen in mid-section, the portion of the female 
threads of the breech, at the uppermost portion of the 
chase, and in elevation the left-hand segment of the female 
threads if we stood in rear of the gun looking at Fig. 10. 
Again, in Fig. 12 we see a vertical longitudinal section of 
the breech plug itself in the gun, and in the position 
fer firing—a longitudinal line should have passed along 
at the level of the bottom of the thread at the lower side 
of the plug, but has been unfortunately omitted in the 
figure. Fig. 11 shows the elevation of the rear end of the 
gun, with the breech-plug in place and in position for firing, 
and Fig, 14 is a horizontal axial section of the rear end of 
the gun, with the breech plug withdrawn, and supposed to 
be in the position shown by dotted lines to the proper 
right of the gun. The breech plug itself consists of the 
large cylindrical mass, with its exterior segments of the 
screw seen in longitudinal section in Fig. 12, and in rear 
elevation in Fig. 11. It is of steel, hollowed at the rear 
end, across which are two large transverse bars to serve as 
handles for pulling out and pushing in the breech plug 
itself. 

From above it—Fig. 11—and transversely, projects 
a steel lever or handle, which, when the plug is 
fully in, is close to the flat end of the gun and 
in the position B, Fig. 11, but when the plug is about 
to be withdrawn is turned to the left and downwards into 
the position A, Fig. 11. The lowermost sixth of the pro- 
jecting threads of the plug are then in the lowermost in- 
terval between the cut-away threads of the gun. The 
breech plug is therefore then free to be withdrawn, but we 
must have something upon which to withdraw it, and to 
hold it while out, and in such manner that it can be with- 
out trouble or tentatives returned to place. For this pur- 
pose a sort of slide—console,in French—is fitted to the rear 
of the gun, and pivoted upon a vertical bolt secured in a 
socket to the rear of the gun insuch a manner that it can 
stand square out from the rear of the gun, as in Fig. 12, 
where this is seen in longitudinal mid-section, or can swing 
round horizontally and to the proper left, to the position 
in which it is shown in Fig. 14, or to the further one, shown 
by dotted lines in the same figure. The upper surface 
or sole of this console is formed as a_portioa 
of a cylinder of equal radius with the tops of the 
threads of the breech plug, and on either side of this 
are formed, as it were, a pair of prolonged claws, as 
seen in Fig. 11, the inner faces of these corresponding to 
the axial planes by which the alternate plane and threaded 
portions of the plug are intersected, When, therefore, the 
breech plug is pulled out manually, the tops of the threads 
of its lowermost sixth slide out upon this console, and the 
plug itself is gripped by the curtate extremities of the 
screw threads at both sides by the jaws of the console, so 
that it becomes for the moment one with it. The plug 
cannot come out too far, because it is stopped by a hooked 
piece of steel seen in Fig. 12, at the left-hand end, titted at 
the proper point to the bronze. The console is now moved 
round to the proper left upon its vertical axis (which we 
look down upon in Fig. 14); and the breech of the gun is 
now open and ready to receive a charge, A flat, or rather 
cylindrical segmental-shaped shoot or tray, seen in plan in 


Fig. 14,ardin elevation in Fig. 11,is now brought round from 
the position in Fig. 14 upon cts vertical axis until its medial 
line in a vertical plane comes square to the rear end of 
the gun. Upon this is laid the projectile, whether 
cylindric or ecylindro-ogival, in the position shown in 
dotted lines in Fig. 14. This is now exactly at the right 
level, and in direction with the axis of the piece, and the 
shot is pushed off and into the gun from it. The wad and 
the cartridges follow, and then the breech plug on its con- 
sole is brought round until they are both square to the 
rear of the gun, when the plug can at once run into 
place. The lever handle then is in the position A, Fig. 11, 
it is rotated from left to right to the position B, and the 
gun is ready to be fired. This is the whole of the mani- 
pulation so far as the breech is concerned, For naval use, 
and in view of the rolling of the ship, certain additions 
are necessary to restrain these heavy pieces, the breech 
plug alone of the gun of (24 being more than 200 kilos, in 
weight—from moving from their hess positions, 

Thus for the console there is a latch of steel, seen in Figs. 
11 and 12, beneath the former, which, when the cansole is 
square to the rear of the gun, drops into the secket beneath, 
seen in both those figures, aud in plan in Fig. 14; anda 
similar socket not shown in those figures, to the left of the 
rear of the gun, similarly secures the console when the 
breech is open as in Fig. 14. The angular rotation of the 
lever handle A to B, Figs, 6, 7, and 11, is fixed by two stud 
stops projecting from the rear of the gun, seen in Fig. 11. 
This lever is in several instances of one rigid piece 
with the breech plug, but this was found attended with the 
inconyenience that if the breech plug tended to stick it 
was hard to overcome the friction of rest of the screw 
thread. So it has for all the larger natures been so con- 
nected with the rear of the breech plug as to have a limited 
rotation of its own, and independent of that of the plug 
itself. Its effect, then, is the same as that of the hammer, 
or ball and lever at the rear of the breech plug 
of the earliest Armstrong guns, The lever, which is made 
heavy, rotates through a small fixed arc; it then strikes 
hard upon its stops at the circumference of the breech 
plug itself, the blow overcomes the friction of the screw 
threads, and the rest of the rotation is made by pressure 
only. 

For the huge 0°42 centimetre gun figured, the lever is 
fitted by boring to a turned collar at the rear end of 
the breech plug, but for the guns of 0°14 centimetres to 
0°27 centimetres, the lever is pivoted in the centre of the 
rear end of the breech plug, and strikes one or other of twa 
studs that project from the same on coming to its bearing. 
In this case the handles for pulling out the plug are not 
sunk as in our figures, but project from the rear of the plug. 

The forward end of the breech plug, as seen in Fig. 12. 
is bored right through, and receives a separate piece of 
tough steel titted to it by shoulders. The advanced, or in- 
terior end of this, has two short steel studs, upon which the 
copper obturateur, or gas ring, is put on when about to 
close the breech as seen (from the interior) in Fig. 14. The 
rear end of this separate third piece is prolonged into a 
cylindrical spindle round the rear end of which are fitted 
into dovetail-sectioned circumferential grooves two half- 
segment collar rings of bronze, with a complete hoop of 
bronze screwed over both to hold them in place, as in Fig. 13. 
The length of this cylindrical spindle is so adjusted, in respect 
to this collar and to the length of the cylindric bore of the 
breech plug, that should the gas ring get distorted and 
stick in the bore, and so thus offer any additional resistance 
to the withdrawal of the breech, then the breech-plug 
comes out a certain distance free, the rear end of its bored 
cavity then strikes the forward end of the bronze collar 
described, and the blow from the heavy mass of the breech 
plug at once dislodges the gas ring and its bed-plug, and 
they all come out together. On being returned to the 
gun the gas ring and its bed-plug come against the 
shoulders provided for them, and, the breech plug 
still driving forward, the several parts return to their 
respective positions, as seen in Fig. 12. The gas rings, 
though called of copper, are understood to be rolled and 
pressed from an alloy of copper with 3 per cent. of tin. 
They are stiffer and more elastic than pure copper. 

We trust we have thus rendered tclerably clear the ar- 
rangements of the French service for their heavy breech- 
loading guns. In the earliest arrangements the console was 
not pivoted round a vertical axis, as described, but secured 
by dovetail claws and grooves to a horizontal ledge or bar 
like a short lathe bed, transverse to the rear of the gun; 
and when the breech plug was landed on the console this 
was slided to the proper left, or back again, and grippers 
were provided to keep it at rest in either position, 
for naval use; but there was too much friction 
and other liability to derangement, so that that model 
has ceased to be repeated. More recently another 
arrangement has been proposed and manufactured for his 
own Government to a considerable extent, by Mons. Voruz, 
of Nantes, the celebrated iron and bronze founder and 
engineer. In this the console is pivoted round a horizontal 
axis parallel with that of the gua, and situated at the point 
of contact of the lowest point of its bracket with the rear 
face of the gun, so that when the breech plug is landed 
on the console in the position of Fig. 17, as before, the 
latter is, by continuing the pressure on the lever handle, 
swayed over to the left and downward round that pivot 
until, as in Fig. 18, the breech is free and open, the move- 
ment being limited by stop studs in both directions. 
With the aid of Fig. 16 this will be quite plain, and the 
general arrangement of Mons. Voruz’s guns for ships’ use 
will be seen in Fig. 19, as well as his timber naval carriage 
aud projectiles. This arrangement of Mons. Voruz is admit- 
tedly very elegant and works well, but the Government 
authorities prior to the war seemed disposed to stick to 
their own models, In Fig. 10 of our last part we have 





shown the entire of the bolt or other holes which have to 
| be pierced in the rear face of these heavy guns to fit all 
| parts of the breech-loading apparatus to them, and with a 
| view to showing how small an amount of metallic lacera- 
| tion is needed—one point of excellence in any system. 
| Many details remain to be noticed as well as other matters 
in connection with these guns and their carriages. We 





must, therefore, conclude for the present giving, however, 
to our readers a general rear view, Fig. 20, of the wrought 
iron racers and carriages for the great 0°42 gun, which is 
very nearly the construction adopted for all the naval guns 
from 0°14 to 0°27 inclusive. We shall recur to this in our 
next article on this subject. 





TRIAL OF CompounD ARMOUR PLATES OF IRON AND STEEL.—The 
Berggeist states that in the building of two monitors forservice in the 
Danube it was pro to use iron plates nine lines in thickness, 
As, however, at this juneture Lieut. Thicle suggested and patented 
a method of welding plates of iron and steel together for the pur- 
pose in question, the work was delayed till some experiments 
arising from his proposal were earried out, which led to very satis- 
factory and unexpected results, An armour plate, manufactured 
at the works of the Neuberg Marianeller Company, with its 
bracing supports, represented every respect a portion of the 
side of the proposed moni'or, and had sixty square feet of area. It 
had a thickness of 73 lines, and was made of an outer plate of iron, 
three lines thick, carefully welded toaninner plate of steel, Bessemer 
No. 5, 44 lines in thickness, The ribs supporting the target were 
three feet asunder, and the shot fired from a six-pound breech-loader 
stationed 500 paces distant. ‘The condition this armour plate had 
to fulfil, in order to serve the purpose under consideration, was to 
withstand in those parts of the plate unsupported from behind the 
shot of the gun a charge of 17 oz. of powder, and an elevation of 15 
deg. being used. Some earlier experiments on a plate of wrought 
iron of Hungarian make, and nine lines thickness, showed a plate 
of this kind incapable of withstanding the blows of this gun—the 
shot even in the most favourable instance producing deep depres- 
sion in its surface, and a long longitudinal fissure at the part 
struck. To fairly test the powers of the compound plate, it was 
first fired at a striking angle of 20 deg., with a charge of powder 
corresponding to a removal of the gun to a distance of 2000 paces, 
Of three shots, one passed through the plate in a faulty spot ; the 
two others, though striking the middle of the plate in parts 
furthest removed from the points of support, produced a depres- 
sion of 12 lines diameter, but not the slightest rupture of the 
metal. Such a result, hitherto unattained, was considered highly 
satisfactory. When firing at a striking angle of 15 deg., from 
a distance of 500 paces, and with a full charge (17 oz.) of powder, 
no shot succeeded in tearing in the slightest degree any portion of 
this compound plate, however strongly bent it may have eventually 
become at the point of impact. 

Annual INTERNATIONAL ExHIBITIONS.— The exhibition buildings 
are making rapid progress towards completion. The painters and 
decorators have finished their work in the fine arts gallery, and 
Messrs. Minton, Taylor, and Co., have commenced laying the 
encaustic tiling on the floors. The walls of the galleries are 
painted in distemper, a pale green, relieved by a broad band of 
chocolate under the cornice and by the skirting, which is also 
chocolate. The ceiling is ordinary distemper. The effect of the 
whole has been pronounced by those who have seen it to be exceed- 
ingly pleasing. In the lower part of the building, which has just 
been taken possession of by the painters, the same colours will be 
employed, and, with some exceptions, the same style of decoration 
will be employed. <A dado, 5ft. high, of chocolate colour, will run 
round the entire court, and the girders which support the fine arts 
galleries above will be panelled in the same colours. The colour 
of the tiles for the flooring is dark red. The French supplementary 
gallery, or annexe, forms three sides of a square, and has direct 
communication with the exhibition buildings. The court-yard, or 
interior of the square, is to be laid out as a garden, and used for 
refreshment purposes. It is proposed to open up to the view of 
persons in this court-yard the gardens of the Horticultural 
Society. American artists residing in the United Kingdom who 
purpose exhibiting works of painting and sculpture are requested 
to communicate their names and addresses as soon as possible to 
the secretary. The days named for the reception of the different 
classes of objects are as follows:—Machinery, February Ist, 2nd, 
3rd, and 4th ; scientific inventions, Feb. 6th and 7th ; educational 
works and appliances, Feb. 8th and 9th; pottery and raw 
materials, Feb. 10th and 1ith ; woollen and worsted fabrics and 
raw materials, Feb, 13th and 14th; sculpture not applied to 
works of utility, Feb. 15th and 16th; paintings applied to works 
of utility, Feb. 17th ; sculpture applied to works of utility, Feb. 
18th and 20th ; engravings, lithography, photography, &c., Feb. 
21st ; architectural designs, drawings, and models, Feb. 22nd ; 
tapestries, carpets, embroideries, &c., Feb. 23rd ; designs for all 
kinds of decorative manufactures, Feb. 24th ; copies of pictures 
mosaics, enamels, &c., Feb. 25th ; paintings not applied to works 
of utility, Feb. 27 and 28. The offices of the commissioners are 
at Upper Kensington-gore, London, W. ; Lieut-Col. Scott, R.E., 
secretary. 

THE STABILITY OF OUR IRONCLADS.—Additional evidence of 
the incompetenecy of Admiralty officials reaches us day by day. 
No words are too hard when applied to poor Captain Coles and 
Messrs. Laird, because they built an unstable ship. Will our 
readers believe us when we state that blunders, differing only in 
amount, have been committed by the very men who speak 
so hardly of Captain Coles? In the Zimes of Thursday last the 
following paragraph will be found :—‘‘ Some time has now elapsed 
since the ocean-cruising turret frigate Monarch was inclined at 
Portsmouth to ascertain the exact measure of her stability, and 
the calculations made from the data then obtained have now been 
concluded and deposited with the department of the Controller 
of the Navy. It is reported that these calculations prove the 
measure of the Monarch’s stability to be so much less than had 
been anticipated previous to this trial that it is very possible a 
determination may be arrived at to reduce the ship’s masts and 
spars, remove the hurricane or spar deck, and redistribute some of 
the weights stowed on the turret deck. After the dreadful ex- 
perience in these matters gained from the foundering of 
the Captain, it is fully expected that the First Lord of the 
Admiralty will relieve the 4 mind of anxiety as to the 
seaworthy capabilities of all the heavily armoured and armed 
ships in her Majesty’s navy by making public the results of 
the calculations made from these inclining experiments.” It 
has been deemed necessary to fill the double bottom of the 
Audacious—one of our latest ironclads—with water, to give her 
stability. The Western Morning News speaksthus of the Audacious 
typeof ship ;—‘‘ The rough weather of the present week hasafforded 
an opportunity for observing the performances of some of the 
latest additions to our ironclad fleet. We regret to say the 
result is not cheering, and tends to enforce the propriety of that 
careful inquiry as to the stability of our ironclads which it is 
believed will shortly be instituted. Although, by a special 
Admiralty order, each of the ironclad ships fitted with compart- 
ments for water ballast has taken in about 300 tons of water, the 
amount of roll observed in the comparatively calm water of the 
harbour has given rise to serious forebodings. The Invincible, 
for instance, when moored off the master attendant’s jetty at 
Devonport on Sunday, rolled eight degrees, the foot of her accom- 
modation ladder being often eighteen inches under water. The 
Vanguard, another vessel of the same class, equally misbehaved 
herself, and while making the trial on the measured mile rolled so 
much when turning that one of her guns broke adrift, and a man 
was severely hurt. At another turn the roll threw a grating out 
of the top, which in falling smashed one of the cowlheads. These 
mishaps and indications, although slight in themselves, are so 
ominous that is is hardly likely either of these ships will proceed 
to sea until their actual capabilities are ascertained. It is true 
that the ships most difficult to capsize are often those that roll 
the most, their very stability, , genoa as it may seem, in- 
creasing their tendency to roll, ut present appearances are not 
encouraging, and it be a great misfortune if these fine and 
Sane, vessels prove to be as unsafe as the Captain, or even the 

yvern turret ship.” 
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RAILWAY MATTERS. 


THE train mileage of the Highland line shows an increase of | 
4344‘miles, arising from working the Dingwall and Skye line. 

THE administration of the Paris and Lyons Railway has been 
transferred from Lyons to Clermont-Ferrand, 

Tue first section of the Ryedale Railway from Gilling to 
Helmsley is expected to be opened with the new year. 

THE railway service from Compiégne is «gain interrupted, and 
the rolling stock has been sent from Compiégne to other stations 
towards the North. 

THE Deeside Railway Company held their annual meeting on the | 
17th inst., when the accounts showed the surplus on the year, 
after providing for payment of debenture and other interests, and 
the guaranteed dividends on the preference and ordinary shares, 
to be £10,946 0s. 6d., as compared with £10,753 16s, 2d. last 
year--or an increase of £192 4s, 34d. The increase in the surplus 
of last year over that of 1868 was £1348 8s. 24d., and the further 
increase now shown, though comparatively small, is very satisfac- 
tory—improving, as it does, on the considerable increase of the im- 
mediately preceding year. The guaranteed dividends will be paid 
on Tuesday, 1st November next. 

THE negotiations with the Dutch bondholders for their 
concurrence in the legal arrangements for the reorganisation of the 
affairs of the Atlantic and Great Western Company have 
terminated, by reason of the demand of their agents in New York 
to introduce conditions which, in the opinion of counsel, would 
have interfered with the proper control by the trustees of the 
creditors’ interests. It has been decided to proceed for the decree 
of foreclosure under the consolidated mortgage, of which bonds 
more than three-fourths of the whole issue have already been 
deposited for conversion, whereby the official scheme in its 
integrity can be carried into effect without delay, the consent of 
the Dutch Government being unnecessary. 

In accordance with the principle sanctioned by the Secretary of 
State for India, in the case of railways in that country, the excess 
in the cost of iron sleepers for the Cape Railway over wooden ones, 
Jaid down to the extent of two and a-half miles, has been trans- 
ferred from revenue to capital account. The whole balance, 
therefore, available for dividend amounts to £15,124, against 
£12,538 in the corresponding period last year. The possible cost 
of the late accident. about £3800, has been carried to a suspense 
account, of which £3000, representing the damages awarded by the 
court to Mi. Durham, are on deposit in the joint names of the 
solicitors of the company and the plaintiff, pending the appeal in 
that case. 

THE West Flanders line from Comines to Armentieres, forming 
another international junction, will be opened very shortly. A 
convention has been entered into by the Belgian Government, in 
virtue of which about 370 miles of the lines of railway hitherto 
worked by the Sosiété Générale d’Exploitation will from the 1st 
of January, 1871, be worked by the Belgian Government Railway 
Administration, and by which also numerous other conceded lines 
will when constructed be worked by Government. The lines con- 
ceded to the West Flanders Company are not affected by this 
a rangement, and continue to be worked by the Société Général 
WExploitation. The company’s difference with the Government 
respecting the guarantee is still pending before the tribunal of 
Brussels, with a right of priority. 

A RuMmouR that the directors of the North-Eastern Railway 
Company intended to purchase the Blyth and Tyne Railway 
is contradicted. The directors propose to apply to Parlia- 
ment for powers to make certain alterations and improve- 
ments in the York station. The directors of the North-Eastern 
Railway propose, it is stated, to apply next session for powers to 
establish direct communication between the North-Eastern Railway 
lines on the south bank of the Tees and the large and important 
coal districts of Sunderland and Hartlepool. This is to be accom- 
plished by crossing the river below Newport with a large hydraulic 
swing bridge of the same character as that recently erected over 
the Ouse, under the superintendence of Mr. T. E. Harrison, 
engineer-in-chief to the North-Eastern Company. It is proposed 
to make a line direct to Cowpen station on the Hartlepool line, 
and also to North Stockton, skirting important iron works in that 
neighbourhood. 

A SERIOUS aceident occurred at the Bishopstoke junction of the 
South-Western Railway early on Tuesday morning. A special 
cattle train, consisting of thirty-two wagons, with cattle for Chi- 
chester Fair, dashed into the station at full speed and came into 
contact with a number of loaded wagons in a siding. The driver, 
Clements, who lived at Exeter, was killed on the spot, and the 
stoker, named Birt, of Southampton, so severely injured that he is 
not expected to live, having had both legs amputated in South- 
ampton Infirmary. It appears that the train should have stopped 
at the junction, but although the whistle was sounded half a mile 
before reaching the station no brake was put on by the guards, of 
whom there were three. The engine was thrown back about 
twenty-five yards ; it turned round and fell on its side. the wagons 
were smashed, and about thirty-seven head of cattle killed. Three 
wagons were thrown one upon another, the cattle in the upper- 
most one not being injured. 

AN important meeting has been held in the Forest of Dean, in 
order to consider a scheme for making a railway from the Great 
Western line at Whimsey to join the Hereford and Ross Railway 
at Mitcheldean-road station. The leading proprietors in the Forest 
were represented, and Mr. Alfred Goold occupied the chair. The 
chairman stated that the proposed line, it was estimated, would 
cost £34,000, and another £6000 would be required for rolling 
stock and plant. He believed the Great Western would give the 
scheme their active support. The revenue which the line was 
expected te produce amounted to £6000 per annum from coal 
alone, consequently it could not fail to be a paying property. Mr. 
Edwin Crawshay supported the project, and stated that there 
could be no two opinions as to the requirements of the Forest of 
Dean for better railway accommodation in a northerly direction. 
Mr. Brain suggested that the line should be a 2ft. 7in. gauge, on 
the principle of the Festiniog line in North Wales. A vast saving 
of capital would be secured by adopting the smaller gauge. Con- 
siderable discussion followed, in which Mr. Wintle and others took 
part, and a general feeling appeared to prevail at the meeting that 
it was highly desirable that the next session of Parliament should 
not pass without the necessary parliamentary powers being 
obtained for constructing the railway. 

A SHOCKING accident occurred on the Lancashire and Yorkshire 
Railway, between ten and eleven o’clock on Friday night, near to 
the Brighouse station. One man was killed on the spot and 
many others were seriously injured. It appears that two goods 
trains were on the main line passing the station when the 
Bradford and Huddersfield train came in, the driver of which, 
seeing the danger signal hoisted, reversed his engine. Another 
train—the Manchester and Normanton—came up at the same 
moment, and the driver, 2s is alleged, not having seen the signal, 
ran into the Huddersfield train, smashing some of the carriages 
and causing fearful havoc among the passengers. One was 
found lifeless among the ruins, and many others were seriously, if 
not fatally, injured. Besides being wn BL and mutilated by the 
effects of the ision, some ot the wounded ones who could not 
help themselves were badly burnt in of the igniti 
by the lights in the Bradford and Huddersfield train of the 
shattered portions of the wreck. The night being dark added to 
the horrors of the scene, which was one of a very painful descrip- 
tion. The Rev. E. Snowdon, vicar of St. Thomas’, Huddersfield, 
and Miss Snowdon were in the train, but escaped uninjured. Mr. 
George Garman, professor of chemistry, of the same town, how- 
ever sustained serious injuries. Surgical and medical assi was 
promptl and every attention paid to the sufferers. The 








ly secured 
traffic was, of course, delayed for some time. 


NOTES AND MEMORANDA. 


INFORMATION has reached us, says the Iron and Coal Trade 
Review, to the effect that an immense deposit of iron ore, lying in 
one of the newer geological formations, has recently been 
discovered in the south-west of England. It is reported to occur 
in a seam of considerable thickness, and to contain on the 


average 30 per cent, of metallic iron. We are not, however, in a 


| position to give further details at present. 


Is the bronzing of copper urns, &c., the surface, first made 
thoroughly clean and bright, is covered with a thick coat of roug 
and water ; when dry the article is placed in a clear hollow fire 
(say a chamber of bricks, red hot) for a short time until the rouge 
has turned to the desired shade of colour. Then the article is 
placed on a suitable stand, and polished with a soft brush and rouge 
powder and afterwards with soft leather. The tinning and 
soldering are subsequent operations. 

DwRinG the progress of the recent official surveys for the ship 
canal across the Isthmus of Darien the level lines were ascertained 
by spirit levels, and also by barometric observations. The 
mercurial and the aneroid barometers were employed, and their 
indications were, from pvint to point, compared with those of the 
spirit levels. The result showed that the aneroid barometer was 
very unreliable, as its indications of level were frequently in error 
to the extent of 100ft., while the average deviation of the 
mercurial barometer from the spirit level did not exceed 12ft, 

At the time when Dr. Roscoe delivered his lectures before the 
Society of Apothecaries it was probably unknown that sodium 





could be made to give 
bility than the double D line; it has, however, since been shown 
that such is the case, and by an increase of temperature four new 
lines have been added to the sodium spectrum. Dr. W. M. Watts, 
in a paper read before the British Association, states that the 
looted ties new) line comes out at 2000 deg. Cent., the third (second 
new) line about 3000 deg. Cent. The two others appear at highe 
temperatures, and all four when closely observed appear double. 











THE Chemical News says :—“ It is, as is well known, a remark- 
ably difficult matter to detect water in milk, so as to say for cer- 
tain that it has been added. A test which appears likely has been 
devised by Dr. A. E. Davies, F.C.S. Such a test, he believes, we 
have in the specific gravity of the serum, or liquid portion of the 
milk, from which the caseine and fat have been removed by coagu- 
lating and straining. The gravity of this liquid he has found to 
be remarkably constant, ranging, in that obtained from genuine 
milk, from 1°026 to 1°028; and, by carefully ascertaining the 
specific gravity of the serum of genuive milk diluted with various 
quantities of water, we may obtain a standard of comparison, 
which will enable us to say, within afew per cents., what quantity 
of water has been added to any sample of milk that may come 
under our notice. 

M. Proctor in the Student says:—The peculiarity of the 
earth’s real motion in space, when her orbital motion is combined 
with the sun’s progressive motion, has proved a source of strange 
difficulty to many persons, ever since Sir William Herschel an- 

ounced his solution of the problem of the sun’s motion. Although 
onten had provided for the possibility of t! 





he sun’s motion, many 
imagine that the Newtonian theory of gravitation and the Coper- 
nican theory itself are endangered by the complexion thus intro- 
duced into the solar system. It need hardly be said that the 
question of the path actually pursued by the earth in space is 
merely one of curiosity, the orbital motions of the earth being 
absolutely unaffected by the progressive motion which she shares 
with the sun. Asa matter of fact, it is worth mentioning that 
the earth’s path in space resembles the thread of a screw having 
a skew axis —the direction of the sun’s motion being inclined about 
fifty-four degrees to the place of the earth’s orbit. 





MISCELLANEA. 
A City mortuary is about to be built in Golden-lane at a cost 
of £13,000, 
Tue water-works of Roch ster, U.S., are just complete l The 
aqueduct is seventeen miles long. 
THE Lodge Farm at Barking is drained by 5ft. and 7ft. drains, 
and the sewage water runs from them in a perfectly filtered con- 


| dition. 


THERE has lately been exhibited at the offices of the Silk Supply 


| Association a specimen of silk from the Cape, which has been pro- 


» out light of a greater degree of refrangi- | 





ERBIA, a rare earth-metal, when heated in a Bunsen gas flame | 
| 


becomes incandescent and gives a spectrum, continuous but con- 
taining bright lines, which, however, are not visible beyond the 
solid incandescent erbia, even when the oxyhydrogen light is 
used, thus showing that it is the solid erbia which gives the bright 
lines. Phosphoric acid, under certain conditions, tinges the 
Bunsen flame of a blueish green colour. This green flame may be 
produced by placing pure zine and sulphuric acid into Marsh's 
apparatus, adding phosphide of silver and igniting the evolved 
hydrogen ; the flame will be tinged an emerald-green, which, when 
spectroscopically examined, exhibits several characteristic lines. 
The lines are two in the green, and one in the yellow-green. 
Sulphur, selenium, iodine, bromine, and chlorine have been found 
to give spectra ; sulphur consisting of bands, and the three latter 
of bright lines, ‘which expand with increased electrical intensity, 
forming continuous spectra. 

M. Voce has recently published the results of some experi- 
ments on the changes produced by ammonia in some vegetable 
colours, especially those of flowers, which he thinks may be of 
practical importance in the manufacture of vegetable colouring 
matters of a character similar to the aniline dyes. The colouring 
matter he states to be of two kinds, united with adifferent degree 
ot persistence to the tissue of the flower itself, and requiring a 
shorter or longer time to produce any alteration. The change 
produced in the colour of sowe flowers, as the rose and phlox, by 
the fumes of tobacco, is entirely due to iis ammoniacal element. M. 
Vogel found that some colours are altogether unchanged by length- 
ened exposure to ammonia ; as, for instance, yellows, allreds (except 
in the case of the’ Zinnia, which is converted into a brown-red), and 
dark violets. Blue is sometimes unaltered, sometimes changed 
into a dirty green and then bleached. In some cases, not only the 
colour but the tissue of the flower is destroyed. The changes are 
generally the same as those that take place during the withering 
of the flower. 


Tue story of the discovery of the properties of chloroform in 
Great Britain is this:—A Mr. Waldie, a chemist and bookseller 
at Linlithgow, had one day some of the liquid in a saucer, when a 
gentleman entered the shop with a little dog. The chloroform 
was placed on the ground to be out of the way, and presently the 
dog was discovered lying by the side of the saucer, unconscious, 
and apparently dead. After a time, however, while the stranger 
was mourning over the loss of his pet, the dog moved his limbs 
and gradually regained consciousness. Mr. Waldie began to think 
that he had made a discovery, and, after having administered 
chloroform to a number of cats with the same result, was confirmed 
in his belief. He went to Edinburgh to relate his story to some 
medical men, and, at the suggestion of a friend, called upon 
Professor James Y. Simpson, After that interview Simpson tried 
a number of experiments, and proved beyond all question the 
virtues of chloroform as an anzsthetic. Professor Simpson 
published the results of his experiments in 1847, and gave full 
credit to Mr. Waldie for his share in the matter. 

In 1869 thirteen companies which supply this metropolis with 
gas took 1,132,000 tons of coals, and supplied to consumers by 
metre, or estimated quantity consumed, 8,955,338,985 cubic feet of 
gas, and took in addition, for public lighting and gas supplied 
under contracts, £221,928. The authorised capital of the companies 
is £10,383,605, but of this a large amount has not been issued or 
called up. The ruli ices are 4s. for common gas, and 5s. 6d. 
per 1000 cubic feet of caunel gas. The South Metropolitan Com- 
pany, however, and the Independent are exceptions, the one sup- 
plying its customers at 3s. 2d. and 3s. 4d., and the other at 3s. 4d. 
per 1000ft. The illuminating power of the common gas supplied 
ranges, ear pey | to Dr. Letheby’s gs from 15°68 to 18°34 
candles, and of the cannel gas is about 25 candles, The average 
proportion of sulphur in the gas of each of the companies during 
last quarter Dr. Letheby reports : City cannel gas, 13°28 grains per 
106 cubic feet ; common 21°84; Great Central, 21°19; Chartered 


Company, 22°97, 27°87, and 28°45; Imperial, 30°35, and 24°03; and 
Sow Metropolitan ; 34°69 grains per 00 cubic feet. . 








nounced of high-class quality. 

THE South Yorkshire coalowners have adopted a suggestion 
made by Sir E. Watkin, and have resolved to take measures to 
provide a fleet of colliers for the conveyance of coal from Grimsby 
to London. 

THE question is now seriously raised, are the new iron-clad ships 
any of them safe in a heavy gale with masts and yards in addition 
to their heavy top plating and armament, and in spite of the recent 
water ballast put into the spaces between their double bottoms? 

In a few days the foundation stone of an imposing and costly 
structure intended as a library and museum, with muniment and 
reception rooms, in connection with the Corporation -of the City 
of London, will be publicly laid at Guildhall with some ceremony. 

A PROPOSAL is made to open the northern side of St. Paul's 
Churcbyard for traffic, and to pave it with asphalte. The Dean 
and Chapter want the new pavement on the south side taken up 
to make way for asp! ut the City having just finished this 
pavement declin 








THE railway station of Strasburg was reopened for traffic on the 
14th inst. The loss of property in that city is immensely reduced 
from the first hasty estimates, and it does not appear that the 
lives of citizens sacrificed by shells have exceeded 250 at the out- 
side, though more still lie in hospital wounded. 

Own a branch of the Carson rivera herd of twenty-six camels, 
twenty-four of them American born, is most successfully employe 
in salt carrying. The animals are reared and kept as easil 
donkeys, and the best of them carry loads of 1100 pounds. A new 
and promising feature in the carrying trade of the Continent is 
thus be ing opened. 

THE Abyssinia, breastwork double-turret armoured iron-l 
twin-screw monitor, 1854 tons, 200-horse power, built for the 
defence of Bomb iy, from the designs of Mr. Reed, C B , late Chief 
Constructor of the Navy, by Messrs. J. and W. Dudgeon, of Mill- 











! wall, will make her official trial off the Maplin Sands in the early 


part of next week, preparatory to sailing for Bombay. 

AccorDING to returns furnished by the engineer of the Metro- 
yolitan Board of Works, the average quantity of sewage pumped 
fast week into the river Thames at Crossness was 234,970 cubic 
metres, and at Barking 278,336 cubic metres, equivalent to about 
as many tons by weight. (Note. —A cubic metre is equal in volume 
to about 35 cubic feet, or to 220 imperial gallons.) 

A party of sappers of the Royal Engineers have been sent from 
Chatham to survey the eastern coast preparatory to the erection 
of batteries on the coast. Additional parties of officers and men 
have likewise left the School of Military Engineering, Chatham, 
for Dover and Weymouth, for the purpose of being employed in 
the repair of the defences and on other engineering works at those 
portions of the coast, 








THE following appointments have been made this week at the 
Admiralty :--James Wilson, engineer, to the Northumberland ; 
Randall Pearse, engineer, to the Seringapatam ; James M’Glashin 
and Henry 8S. Pemberton, engineers, to the Magpie; William Iron- 
monger and George Blackwell, engineers, to the Thistle ; William 
Giles and William E. Grigg, engineers, to the Nimble ; William 
Oates and Richard J. W. Earl, first-class assist.-engineers, to the 
Gladiator ; John A. Lemon, first-class assist.-engineer, to the 








Thistle ; James F. I first class assist.-engineer, to the Nimble; 

Benjamin J. Baxter, second-class assist.-engineer, to the Magpie. 
Tue City Commission of Sewers, on the recommendation of the 

Streets Committee, have granted permission to the authorities at 


the General Post-office to lay down pneumatic tubes from St. 
Martin’s le-Grand to Temple-bar, by way of the north side of St. 
Paul’s Churchyard, and consequently to take up for that purpose 
the roadways of the respective streets. St. Paul’s-churchyard 
and Fleet-street have been up and repaired and piped within the 
last six months, and now the process is to come over again. The 
way in which the London streets are knocked about is most 
absurd, and nothing but imbecility could tolerate the needless loss 
and nuisance that is constantly occurring. City reform is wanted 
indeed, 

A memper of the Yarkand expedition writes on the 30th of 
August :—** To give you an idea of what an extraordinary country 
it is, I may tell you that the day before yesterday we travelled for 
fourteen miles over a plain covered to many feet in depth with pure 
sulphate of soda, on the surface an impalpable powder, through 
which the feet sink many inches at every step, and the wind 
raises it in clouds so as almost to blind and suffocate us, and the 
glare of the pure white salt almost blioded those who were not 
provided with dark spectacles.” Although all the party were in 
good health and spirits on arriving at the banks of the Kara Kash, 
Mr. Forsyth had suffered considerably at the higher elevations. 

Paris is not yet taken, but the pen with which Count Bismarck 
is to sign the treaty of peace isalready prepared. Herr Bissenger, 
of Pforzheim, has manufactured out of mass sold an imitation 
of an ordinary stout goosequill. The quill itself is polished, in 
order that it may be more conveniently handled, but the feather 
closely resembles a real quill, every fibre being represented, while 
the back of the feather is thickly studded with brilliants, and 
below them a count’s coronet and Bismarck’s monogram are 
engraved. Besides the engraver and maker, two goldsmiths were 
engaged on it for five weeks. ‘The gold employed is of eighteen 
carats, and that part in which the brilliants are set is of twenty- 
one carats. 

THE Common Council has been long in communication with the 
South Coast Railway Company and the directors of the Grand 
Surrey Docks upon a site which abuts closely upon the river 
Thames, and is known as Deadman’s Dock, for the uses of a metro- 
politan slaughter market. Some twenty acres of ground are here 
available for a comparatively small sum. It has also the advantage 
of the Thames Junction Railway running along the side of it, which 
is in direct communication with the Thames Tunne! line, which is 
now opened to Wapping, and will shortly join the Great Eastern ; 
thus the Whitechapel market can be easily approached, while a 
very small junction would connect all the South-Eastern, South- 
Western, South Coast, and the London, Chatham, and Dover lines 
of railway with this spot. The hides of the cattle could be deli- 
vered directly into Bermondsey, and thus remove the nuisance of 
the raw hide market from its present site. 

THE annual wreck register has just been published by that ad- 
mirable society ‘‘The National Lifeboat Institution.” From it 
we learn that in 1869 no less than 177 wrecks happened when the 
wind was either perfectly calm, or at most there was not moreth ina 
gentle breeze blowing, and that 660 vessels were lost in moderate, 
fresh, and strong breezes. We notice that of the 606 total 
wrecks during the past year on our shores, not counting collisions, 
seventy-four arose trom defects in the ships or their equipments, 
such as imperfect charts, compasses, &c.,—forty-five of them, 
indeed, being caused by absolute unseaworthiness— eighty occurred 
through the fault of those on board; seventy-one parted their 
cables, or dragged their anchors, and went on shore ; fifty-seven 
were lost from damage to hull or the loss of masts, yards, or 
sails ; 119 foundered, three capsized ; and the rest were wrecked 
in various other ways. 
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KILNHURST SWING BRIDGE OVER THE RIVER DUN NAVIGATION. 


DESIGNED BY MR. W. N. SWETTENHAM, C.E., LATE 
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THE unusual modefof constructing this swing bridge—as far as 
we are aware, the only one of the —was necessitated by the 
railway being formed on the towing path of the navigation and the 
Swinton Steel Works—Sir John Brown, and Oo., Limited—being 
of the other side, which it was desirable to connect with the Kiln 
hurst branch railway by crossing the — ‘ 

It is evident that, even using a curve of eight chains radius, the 
——_ crossing the canal must be very acute, having only the 
width of a narrow towing path to turn in, and this would make 
the swing portion very long, with a considerable turntable and 
tail to the bridge for balance weight, and to avoid ironwork the 
plan was ado = of dividing the whole thing into small spans not 
exceeding 20ft. clear. 

When shut this bridge forms a straight line, one ion closi 
over the other, and thus being out of the way o Qnadle The breadt: 
on the square of 18ft. 6in. for the navigation could 

Two —— turntables were found ay besides the 
stationary ones; the upper table of the former, 
to the long girder, runs in a dovetailed groove for a length of 
seven feet two inches, required by the skew of the bridge. The 





SECTION E.F. 


two short swings are kept exactly parallel by the strut Z; and to 
form an idea of how it works, suppose a common parallel rule, 
com} pay that is, with one limb folding over or under the 
other, pom | an itional piece of wood pl at the required 
angle across the usual brass arms, and fastened to each, one with 
a pivot, and the other with a slotted connection. is bridge was 
completed in 1868, and carries engines and wagons into the works ; 
it is fixed on ashlar masonry in cement, the swings being balanced 
with a weight, as well as being fastened down to counteract the 
varying leverage. The entire cost was about £2200. 





ON THE WELDON PROCESS FOR THE MANU- 
FACTURE OF CHLORINE. 
By Mr. WALTER WELDON.* 

At the meeting of this section at Exeter last year I had 
the honour to describe a process for the manufacture of chlorine by 
means of a perpetually regenerated reagent consisting mainly of a 

*British Association. 
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previouslyjunknown compound containing the elements of peroxide 
of manganese and lime. At that time the process in question was 
at work only in two places. It had been in operation for about a 
year at the works of Lieut.-Colonel Gamble, at St. Helens, at 
whose works, and by whose very generous co-operation, the process 
had been wrought out ; and it hed just begun to be adopted by 
Messrs. Gaskell, Deacon, and Co., at Widnes. It is now in opera- 
tion at ten works in this country ; in a few weeks it will be in 
operation in sixteen works in this country ; at eight or nine other 
works in this country the erection of plant for it has either already 
begun or is on the point of beginning. With the exception ofa very 
few of the very smallest, every Bri manufacturer of chlorine 
has taken a licence for the use of it; the principal continental 
manufacturers have done the same, and large plants for it are al- 
ready completed both in France and Germany; and although not 
yet at work would have been some time ago but for the interrup- 
tion of all ordinary industrial occupations which has been 
i ies by the war. In view of the extent to which this 
thus has been and is being adopted, and of the 


process probable 
completeness of the revolution which it is effecting in the mode of 
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manufacturing an important commodity which 
duced in the district in which we are now assembled, Dr. 
has suggested that I should this year submit to the section a brief 


rformed by means of an apparatus of which I ex- 
e vessels comprised in this apparatus are arrang 
at five successive elevations, so that after having been pumped up 
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to the highest of them the liquor operated 
Geasund to all the ethers tay 12 coms peavey. 
vessels is a well, which is furnished with a mechanical 
The slightly acid chloride of manganese liquor 


account of the ical results which the process has been found 
to more extended experience which we have now 

development which it has undergone since the 
date of my paper of last year. 








cess commences runs from the stills in which it is produced into 
this well, and is there treated with finely-divided carbonate of 
lime, the action of which is facilitated energetic agitation. 
When the neutralisation of the free acid which is at first contained 
in this liquor, and the decomposition of the sesquichloride of iron 
and sesquichloride of aluminium which are also at first contained 
in it, are completed, the liquor is pumped up into settling tanks 
placed nearly at the top of the apparatus, and known as the ‘‘cbhloride 
of manganese settlers.” It now consists of a quite neutral mixed 
solution of chloride of manganese and chloride of calcium, contain- 
ing in suspensi iderable q i of sulphate of lime and 
small quantities of oxide of ironand alumina. These solid matters 
rapidly deposit in the chloride of manganese settlers, leaving the 
bulk of the liquor perfectly bright and clear, and of a faint rose 
colour. The next step is to run off the clear portion of the con- 
tents of the chloride of manganese settlers into a vessel placed 
immediately below those settlers, and called the “oxidiser.” This 
is usually a cylindrical iron vessel about twelve feet in diameter 
and about'twenty-two feet deep. Two Fn po go down nearly to 
the bottom of the ee one for conveying a blast of air 
from a blowing engine, and a er one for the injection of steam. 
The latter is for the p of raising the temperature of the 
contents of the oxidiser an necessary —for sometimes the chloride 
of manganese liquor reaches the oxidiser sufficiently hot—to 
somewhere between 130 deg. and 160 deg. or 170 deg. Fah. Imme- 
diately above the oxidiser is a reservoir containing milk of lime. 
The oxidiser having received a charge of clear liquor from the 
chloride of manganese settlers, and this liquor having been heated 
up to the proper point, if it was not already hot enough, blowing 
is begun, and milk of lime is then run into the oxidiser as rapidly 
as possible, until the filtrate from a sample taken at a tap placed 
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nearly at the bottom of the oxidiser ceases to give a eye re- 
action with solution of bleaching-powder. A certain further quan- 
tity of milk of lime is then added, and the blowing is then con- 
tinued until peroxidation ceases to advance. That point is usually 
attained when from about eighty to a per cent. of 
the manganese present has become conve into peroxide. The 
contents of the oxidiser are now a thin black mud, consisting of 
solution of chloride of calcium containing in suspension about two 
pounds of peroxide of manganese per cubic foot, these two pounds 
of peroxide of manganese being combined with varying quantities 
of protoxide of manganese and lime. This thin mud is now run 
off from the oxidiser into one or other of a — of settling tanks 
(“‘ mud-settlers”) placed below it, and is there left at rest until it 
has settled as far as it will, usually until about one-half of its 
volume has become clear. The clear part, consisting simply of 
solution of by of calcium, > then : 4 d, and ther 7 e 
containing about four pounds o! roxide of manganese per cubic 
foot is then read to be used in the stills, There it reacts upon hy- 
drochloric acid, liberating chlorine, with reproduction of exactly 
such a residual solution as was commenced with. With that solu- 
tion the round of operations is begun again ; and so on, time after 
time, indefinitely. ; 

The quantity of lime which has to be put into the oxidiser before 
the filtrate from a sample of its contents ceases to give a manganese 
reaction varies very considerably. Recently precipitated protoxide 
of manganese dissolves very appreciably in neutral solution of 
chloride of calcium, its solution therein comporting itself with re- 
agents exactly like solutions of manganese salts. It dissolves also 
in solution of oxychloride of calcium, that is to say, in solution of 
chloride of calcium containing dissolved lime ; its solution in oxy- 
chloride of calcium not giving the ordinary manganese reactions. 
Hence, even if all portions of the lime added to the chloride of 
manganese in the oxidiser were capable of acting on chloride of 
meaugpnsan eiueilly sediipy, manqunsse cone nat chase Oe Se so in 
solution as to be ible by ordinary reagents until more than 
an equivalent of lime had been added— until enough had been added 
that is to say, not only to decompose all the chloride of manganese, 
but also to fon a certain qty of oxychloride of calcium. It 
is never the case, however, that all portions of the lime used are 
of acting on the chlorideof manganese with equal readiness. 
The lime used always contains a la or smaller proportion of 
eet eonen Gente ee which ee of 
course act so rapidly as finer portions ; as the decomposi- 

ion of the chloride of uires ‘ete 
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during the subsequent blowing. The proportion of the lime which 
thus does not act on the chloride of manganese varies with the 
source of the lime, and with the manner in which it is prepared ; 
so that the quantity of lime which has to be added to a charge of 
chloride of manganese liquor in the oxidiser before the filtrate from 
a sample of the resulting mixture ceases to become coloured onad- 
dition of solution of bleaching powder varies from about 1°15 to 1°45 
equivalents. The further quantity of lime which is added after that 
point has been reached is now usually simply enough to raise the 
total quantity to about 1‘5 or 1°6 equivalents, being from one-half 
to six-tenths in excess of the quantity which actually takes part in 
the decomposition of the chloride of manganese. 

The results which we have latterly begun to obtain with these 
proportions of lime are such as our previous experience had not 
prepared us to expect, Until quite recently our experience 
seemed to show that whatever proportions of lime we might use 
in the oxidiser, we could not obtain products containing less than 
an equivalent of base or bases per equivalent of peroxide of man- 
ganese in them. Now, however, we are regularly obtaining 
products containing only between 0°9 and 0°7 equivalents of base, 
and we have occasionally got down nearly to 0°5 equivalents of 
base. With respect to the conditions which determine the forma- 
tion of products containing these low proportions of base, all that 
I can say at present is that we have begun to make these products, 
or at any rate to make them regularly, only since we began to 
considerably increase the quantity of air blown in a given time 
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which, while less than an equivalent, was such that the batch 
could not have consisted entirely of acid manganites, in which the 
peroxide remaining after deduction of the quantity equivalent to 
the combined lime contained in the batch was in any other propor- 
tion to the basic manganese contained in the batch than either 
that of two equivalents to one or that of three equivalents to two—a 
fact almost irresistibly suggestive of the two bodies being combined. 
The circumstance, moreover, that under no known conditions can 
peroxide of manganese be formed, by treating protoxide with air 
in the wet way, without some portion either of manganese itself 
or of some other metal going simultaneously into combination as 
bise, strongly indicates that only salts of manganous acid can be 
formed in that way. 

The quantity of air which requires to be blown into the oxidiser 
per given quantity of peroxide of manganese made varies with a 
considerable number of conditions, but more especially with the 
depth of the charge operated upon, and with the quantity of man- 
ganese contained in a given volume of it. Within all practicable 
limits, increase of the depth .of the column blown into is 
equivalent to increase of the quantity of air blown; and the more 
particles of protoxide are contained in a given volume of the 
charge, the larger is the total surface which they present for the 
air to act upon, and the greater is the proportion of the total 
oxygen injected which becomes absorbed. The proportion of the 
oxygen absorbed to the quantity blown in being of course greatest 
at the commencement of the operation and afterwards continually 


into an oxidiser of a given size. There can be scarcely any doubt | diminishing, a time at length arriving, if the blowing be continued 


now that products containing at any rate something less than an 


long enough, at which no more oxygen is absorbed at all, the pro- 


equivalent of base have been made occasionally under special cireum- | portion of the total quantity of oxygen absorbed to the total 
stances, from the very beginning ; but for a long time it was only | quantity blown in is also considerably influenced by how nearly to 


so very rarely that we seemed to get less than an equivalent of | that point the operation be continued. 


The accompanying table 


base, and the apparent proportion less than an equivalent was | shows the progress of the oxidation of three batches, made at 


always so small, that we put down the result—a little hastily, as 
it now appears—to errors of analysis. It is certain, however, that 
products containing appreciably less than an equivalent of base 
have begun to be made regularly only since manufacturers who 
had previously employed only one blowing engine for the process 
began to use two engines, blowing with both into the same oxidiser, 
and since other manufacturers began to work with larger blowing 
engines than had been used in the process before. 

All that I can learn with respect to the composition of thenew 
products containing less than an equivalent of base tends to show, 
to my mind, that there are manganites corresponding to nearly all 
the known carbonates. We knew last year of normal manganites, 
corresponding, say, to normal carbonate of calcium, and of basic 
manganites, corresponding to Schindler’s carbonate of zinc and to 
Bonsdorf’s carbonate of lead. I venture to believe now that there 
are also acid manganites corresponding to the bicarbonates, and 
that sesquimanganites probably exist as well. 

That hydrated peroxide of manganese, or H2MnO3, is as 
distinctly an acid as H2CO3 or H2S03 seems to me to be 
shown by the fact that if free hydrated peroxide of man- 
ganese be boiled with an equivalent of protoxide of man- 
ganese, a reaction takes place between the two bodies, the 
product of which reaction does not absorb oxygen on treat- 
ment with air. Of course, if any free MnO remained after 
boiling the two bodies together, oxygen would be absorbed on 
subsequent treatment with air. he product is, in fact, precisely 
the same compound—ordinarly called *‘ sesquioxide of manganese,” 
and written Mn205—as that which is produced by blowing air into 
a mixture of protoxide of manganese and water, or in any other 
way exposing protoxide of manganese, by itself, to the action of 
the atmosphere at ordinary temperatures ; and its formation in the 
way just stated seemsto me to be exactly similar to that, say, 
of carbonate or of sulphite of calcium by the reaction of H2CO3 or 
of H2S03 upon CaO. Apart from its being thus formed by a re- 
action exactly resembling the ordinary reaction of an acid upon a 
basic protoxide, that what is ordinarly called sesquioxide of 
manganese is really manganite of hydrogen in which H2 has been 
replaced by Mn, and that it is thus properly manganite of 
manganese, or MnMnO+4, seems to me to follow from the circum- 
stance that by whatever method this body may have been produced 
on treating it with solution of certain salts of other metals 
ordinary double decompositions occur. Thus MnMnO3 + CuSO4 
give MnSO4 + CuMnO3, and MnMn0O3 + FeSO4 give MnSO4 + 
FeMnO3. (This latter is a very unstable body, which soon 
undergoes spontaneous change; but that itis formed and exists 
for some time I believe to be certain.) Moreover, compounds in 
which the basic Mn of MnMnO3 is replaced by other metals can 
be formed, not only by the reaction of MnMnO3 itself upon the 
salts of other metals, but also by the direct reaction of nascent 
Inunganous acid upon protoxides of other metals. For example, 
as I stated last year, whereas if protoxide of maganese by itself be 
treated with air in the wet way, only one half of it undergoes 
peroxidation, the other half being apparently required to furnish 
base to the half which becomes peroxidised; if a mixture of 
protoxide of mang nese and an equivalent of lime be treated with 
air in the wet way, the whole of the protoxide undergoes peroxida- 
tion, and the lime ceases to be capable of either reacting on 
chloride of manganese or of dissolving in solution of chloride of 
calcium. Similarly, if protoxide of maganese, suspended in 
solution of either baryta, strontia, soda, or potash, : treated 
with air, baryta, strontia, soda, or potash go out of solution, and 
there is formed an insoluble compound containing one equivalent 
of manganese, three equivalents of oxygen, and one equivalent of 
barium, strontium, sodium, or potassium, as the case may be. 

With the existence and modes of formation of normal manga- 
nites of all these metals we were acquainted last year ; what is 
new is the apparent formation, under the conditions of working 
on the large scale at which we have arrived recently, of acid 
manganites, or double manganites of metal and hydrogen. By far 
the greater number of batches containing less than an equivalent 
of base which have been made as yet resemble in constitution one 
or the other of the two representative batches, the composition of 
which is stated on one of the diagrams I exhibit. In one of these 
batches, of the total manganese operated upon 86°5 per cent. had 
been peroxidised, and for each equivalent of peroxidised manga- 
nese present there were 0°85 equivalents of bases, Regarding the 
constituents of the batch, for convenience, as MnO2, MnO, and 
CaO, and considering the total manganese present as a thousand 
equivalents, there were thus in this batch 865 equivalents of 
MnO2, 135 equivalents of MnO, and 085 times 865, or 735 
equivalents of total bases, 135 of which were MnO, the remaining 
600 being CaO, Assuming that the 600 CaO were combined with 
600 MnO2, as normal manganite of calcium, there remained 265 
equivalents MnO2 and 135 equivalents of MnO, the proportion of 
the former to that of the latter being very nearly two to one. 
These figures I hold to show the existence in this batch of an acid 
manganite, MnH.(Mn0O,), or a compound containing the elements 
of one of normal manganite of manganese and one of man- 
ganite of hydrogen. In the other batch, of the total 
manganese present 81°5 per cent. had been peroxidised, and 
for each equivalent of peroxide present there were 0°885 
equivalents of bases. This batch, therefore, contained 
815 equivalents of MnO2, 185 equivalents of MnO, and 
536 equivalents of CaO. Assuming, as before, that all the lime 
existed as CaMnO3, there were left 279 MnO2 and 185 MnO. 
This is almost exactly three of the former to two of the latter, 
suggesting the existence in that batch of a sesquimanganite of 
manganese, containing the elementsof two of normal manganite of 
manganese with those of one of manganite of hydrogen. In these 
batches, it is only acid manganites of manganese that I suppose to 
have existed ; but one or two batches have been made containing 


not much more than 0°5 equivalents of base, in which I believe 
that there must also have been an acid manganite of calcium. It 
may be, of course, that in all batches containing less than an 
equivalent of base a portion of the manganous acid exists in the 
free state ; but lL have not yet met with any instance of a bate 

the blowing of which I have known to have been continued unti 
peroxidation had really ceased, and the proportion of base in 





different works, and constituting fair average examples of what 
takes place under the different conditions under which these three 
batches were respectively made. The quantities of air given are 
not absolutely accurate, but are very near approximations to the 
actual quantities. Oné of these three batches contained 1987 Ib. 
of peroxide, reckoned as MnO2, which was made in four 
hours, by the injection of about 240,000 cubic feet of air, being at 
the rate of about 120 cubic feet of air for every pound of MnO2 
made, This batch absorbed in the first hour 128 per cent. of the 
oxygen injected, in the second hour 10 per cent., in the third 
hour 8°9 per cent., and in the fourth hour 20 per cent.; the pro- 
portion of the total quantity absorbed to the total quantity injected 
being 8°5 per cent. The weight of the total oxygen absorbed was 
364 lb. of which 1361b. were absorbed in the first hour, 111 
in the second hour, 95 in the third hotr, and 22 in the fourth 
hour. In the case of the batch next represented a deeper column 
was blown into, and the blowing was stopped before the peroxida- 
tion had quite ceased. This batch contained 25001b. of 
Mn0O2, made in five hours, during which about 175,000 cubic feet 
of air were blown in, so that in this batch only 70 cubic feet of air 
were nsed per pound of MnOZ made. The proportion of oxygen 
absorbed in the first hour was 202 per cent. of the quantity 
blown in, in the second hour 17°5 per cent., in the third hour 
163 per cent., in the fourth hour 13°6 per cent., and in the fifth 


hour 6°1 per cent., the proportion of the total quantity absorbed | 
The total | 


to the total quantity blown in being 14°8 per cent. 
quantity of oxygen absorbed was 458 pounds, of which 125 were 
absorbed in the first hour, 108 in the second, 101 in the third, 84 
in the fourth, and 40 in the fifth. In the third batch the column 


was also a deep one, and the chloride of manganese liquor com- | 
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menced with was unusually strong. On the other hand, however, 








the blowing was continued until the peroxidation was quite com- | 


pleted. This batch was blown eight hours, during which 432,000 
cubic feet of air were injected, and 5400]b. of MnO2 made, 
being one pound of MnOU2 per 80 cubic feet of air, and the total 
oxygen absorbed being 13 3 percent. of the total quantity injected. 

The mechanical power expended in the injection of the air into 
the oxidiser has hitherto averaged between 7-horse and 8-horse 
power for one hour per 100 lb. of MnO2 made. I believe that it 
is capable of being considerably diminished, but that is about what 
it has usually been hitherto. The quantity of chlorine contained 
in a ton of bleaching-powder at 4 per cent. is liberated by 


1020 1b. of MnO2, but, owing to the various losses of chlorine | 


which occur in the manufacture of bleaching-powder, the quantity 
of manganite mud actually used per ton of bleaching. powder made 
by means of it is ordinarily the quantity containing about 1100 1b. 
of MnO2, the production of which may be said to require the ex- 
penditure of about 35-horse to 40-horse power for two hours. 

The lime used in the oxidiser has hitherto been usually pre- 
pared in the same manner as the lime used in bleaching-powder 
chambers, that is to say, it has been slaked with as nearly as may 
be only an equivalent of water, and the resulting hydrate then 
separated into two portions by means of very fine sieves, only the 
portion which passes through the sieves being used. Including the 
portion which is sieved out, and which, although it does not go 
into the oxidiser, is usually charged to the process, the consump- 
tion of lime in the process per ton of bleaching-powder made by 
means of it at present averages about 14ewt. At one works on the 
Tyne, however, it has been reduced to 12 swt. ; and if we get to 
make regularly, as I believe we shall, products containing not 
much more thau half an equivalent of base, it will eventually be 
reduced everywhere to below 10 cwt. 

The quantity of acid consumed per ton of bleaching-powder 
made by means of manganite mud varies with the degree of care 
with which the process is performed and with the general skill of 
the manufacturer, being in some cases very considerably below the 
average quantity consumed in making a ton of bleaching-powder 
by means of native manganese, while in otber cases it is scarcely 
at all below that quantity. I believe that a ton of bleaching 
powder is never madein this country, by meansof native manganese, 
from lessthan the acid from 60 cwt. of salt, and only rarely from less 
than the acid from between 70 cwt. and 80 cwt. of salt, At least 
one manufacturer, however, whose mud contains, as yet, by nomeans 
a minimum of base, and who at present follows a method of treat- 
ing the mud in the stills which is not quite the most economical 
of acid, is consuming, per ton of bleaching-jowder made by means 
of manganite mud, only 170 cubic feet of acid at 24 deg. Twaddell 
—a quantity which I believe to be produced in practice from less 
than 48 ewt. of salt. As what one manufacturer is doing can surely 
be done by all when equally familiar with the process, I venture to 
believe that a very considerable economy of acid will eventually 
be realised by the process everywhere. 

The loss of manganese which occurs in the process at present 
varies from about 4 per cent. to about 10 per cent. The only un- 
avoidable source of loss is that constituted by the deposit of sul- 
phate of lime and othermatters which formsin the chloride of man- 
ganese settlers. These deposited matters have to be removed in 
the state of thin mud—largely mixed, that is to say, with solution 
of chloride of manganese, nless this mud be well washed after 
its removal from the chloride of tanganese settlers, and the 
washings be returned to the process, the manganese lost with this 
mud amounts to fully 5 per cent., or even more; but by suitable 
washing the manganese thrown away with the mud from the 
chloride of manganese settlers can be reduced to below 2 per cent. 
The only other source of loss are leakage of vessels, and the run- 
ning away of mud by careless workmen with the chloride of 
calcium solution from the mud settlers. The former of these 
sources of loss ought perc | never to exist, and the latter is 
now being eliminated at several works by the chloride of calcium 
solution, instead of being run away Sey from the mud-settlers, 
being run first into catehipiiits, in ahy mud which may be 
run off with it from the mud settlers is allowed to deposit. 

Beyond the sulphate of lime aid other bodies which are 
deposited in the chloride of manganese settlers, the only residual 
product of the process, and the only other thing which has to be 
thrown away, is solution of chloride of calcium, As this solution 
represents all the lime and all the limestone used in the process 
and two-thirds of the chlorine contained in the acid employed, and 





as an industrial process is of course imperfect in proportion as — 
thing whatever which is manipulated in it has to be simply 
thrown away, and especially in proportion as its yield of the 
commodity the production ot which is its sole object falls below 
the total quantity contained in the materials used, I have tried to 
use in Gxidiser magnesia instead of lime, afterwards decom- 
posing by heat the resulting chloride of magnesium into magnesia, 
for use over n, and hydrochloric acid. In that form the pro- 
cess is capable of yielding, undiluted with other gases, all the 
chlorine contained in the acid employed, and, apart from me- 
chanical loss, employs no materials which are not used over and 
over again, excepting coal and air. This form of the process has 
already stood the test of a certain amount of experience on the 
large scale; and I venture to believe that when the time shall 
have arrived when it will be desirable to obtain from a given 

uantity of hydrochloric acid more chlorine than can be obtained 
therefor by means of peroxide of manganese recovered by means 
of lime, peroxide of m nese recovered by means of magnesia 
will be the reagent by which chlorine will be most economically 
manufactured. 

Our illustrations, Fig. 7, represents the apparatus employed 
in the Weldon process) A is the well in which the 
chloride of manganese liquors are neutralised, and a the pump by 
which the neutralised liquors are lifted into the cistern BB. Cis 
the oxidiser, c a reservoir for milk of lime, and D the pipe convey- 
ing blast into the oxidiser. E EE are tanks in which the thin 
mud produced in the oxidiser is allowed to settle. F is the still 
in which the deposit which forms in these tanks is treated with 
hydrochloric acid, and ¢ is a tank in which the deposit which forms 
in the cisterns B B is washed. 

The other illustrations Figs. 2 and 3, show the construction of the 
blowing engine used in the Weldon process. It was manufactured by 
Messrs. Rovert Dagleish and Co., St. Helens, Lancashire. This 
engine injects the air into the mixture, and blows about 1000 cubic 
feet of air per minute through a column of protoxide of manganese, 
lime, and solution of chloride of calcium ; this is sufficient, we are 
told, for the regeneration of enough manganite of calcium for the 
manufacture of between 40 and 50 tons of bleaching powder 
per six working days. 

The engine is vertical and direct in its action, and stands upon 
a foundation plate about 6ft. by 4ft. The cylinder is 20in. in 
diameter, and the piston stroke 3ft. The air cylinder is 28in. in 
diameter, and has a similar piston stroke. The two piston 
rods are coupled together by a strong crosshead, which latter is 
prolonged beyond the main frames of the engine, and works in 
slides, having also a connecting rod at each end, coupled to crank 
pins in the fly-wheels. The fly-wbeels are each Sft. Gin. in 
diameter, fitted on either end of the shaft, The valve of the steam 
cylinder is the ordinary slide worked by an eccentric from the 
fiy-wheel shaft. The valves of theair cylinder are all made of india- 
rubber, and arranged so as to leave a minimum space at each end 
of the cylinder. The air cylinder is provided with a jacket which 
acts as a receiver, and to which the air main is attached. The crank 
pins have another bearing to which liquor pumps may be connected, 
and agitators or other appliances can be worked from the fly- wheels 

which latter are turned true to receive belts—or other- 
wise from a pulley on the fly-wheel shaft, as may be found most 
convenient for work. A pressure of air of from nine to ten pounds 
per square inch has been obtained by these engines when working 
at about forty strokes per minute. 








THE JUDGES. 
(Continued from page 284). 

No. 12.—Reading Ironworks (Limited), 4009.—Horizontal 
boiler, thirty-one tubes, 2}in. in diameter outside, 5ft. Gin. long, 
cylinder horizontal on top of fire-box, 5gin. diameter, 14in. stroke, 
140 revolutions per minute. Supplied with working slide and 
expansion slide, with separate eccentric, capable of adjustment by 
means of set screw on the shaft. Cuts off steam at 3hin. Feed 
pump driven by separate eccentric. There isno feed-water heater 
to this engine, but one would be supplied within the price. The 
feed is regulated by cock and suction, or cock to allow part of the 
water pumped to return. Lock up safety valve as well as usual 
safety valve. Large lubricator to cylinder and crank end of 
connection rod. Governor on top of boiler driven by strap and 
bevelled wheels. Balance weight to fly-wheel ; no drum to crank 
shaft. Cylinder steam jacketed, lagged with felt and wood and 
sheet iron. Four guide bars to piston. Boiler provided with two 
gauge cocks and giass gauge. Jet blast to chimney. Proper 
mudhole doors, and blow-off screw valve. Ashpan, with close 
fitting damper; chain adjustment. Barrel of boiler 2ft. 2in. 
diameter. Outside dimensions 2ft. 10in. wide by 8ft. 10in. 
Smoke-box 2ft. 8in. diameter, lft. gin. long. Fly-wheel projects 
1ft. 10}in. from centre line of engine, and is within the length of 
the boiler. Chimney 7ft. 4in. high, 74in. diameter. Fire-box, 
outside 1ft. 114in., inside lft. 54ia. fore and aft ; width inside, 
2ft. }in.; 3in. of brick on the side next fire-door, 3in. against tube 
plate, and 44in. on right-hand side only, leaving the fire 1ft. Sin. 
by llin. Total weight, 2 tons 4 ewt., of which the wheels, which 
are provided and included in price, are from 3} to 4 ewt. 

No. 13. C. D. Eagles, 6793.—Upright boiler with plain fire- 
box, having two cross tubes only. Large fire, wide bars. Hori- 
zontal engine, fixed on cast iron tank, on which boiler stands. 
Cylinder 64in. diameter ; 10in. stroke ; 100 revolutions per minute. 
Single slide only, with eccentric bent in 8 form. Guide-block 
working in guide on bed-plate under overhanging guides, so that 
guide-block is T shaped. Feed-pump small, projects outside con- 
necting-rod and guides, working upon small bearings. The governor 
stands over the crank shaft, and is driven by friction only. The 
fly-wheel is not balanced, and the band-wheel outside is too small 
for its work (2ft. diameter, 6m. wide). The engine is badly fitted. 
The brasses have plain plimmer blocks. Cylinder lagged with 
thin wood and not steam jacketed. Glass gauge; no gauge cock ; 
no blow-off cock; no close ashpan or damper. Boiler provided 
with mudhole doors, and mudhole doors to water tank in bed-plate, 
Fire-box 2ft. 4}in. diameter inside ; bars jin. wide, five-eighths spaces, 
Water space and thickness of tube plates 3in. Diameter of shell of 
boiler 2ft. 104in. Base 4ft. 5in,, by 4ft. 9in. Height 5ft. 74in. Fly- 
wheel projects sideways 7in., by 1ft. 64in. beyond end, 

N.B.—In working the chimney was constantly red hot; the 
ashes fired the timbers on which the engine stood, there 
being no close ashpan or damper ; and the bed-plate cracked right 
through, and the consumption of fuel was enormous. 

No. 14. Davey, Paxman, and Davey, 7100.—This was a 4-horse 
vertical engine, attached to its boiler, the cylinder acting in- 
vertedly upon the crank shaft, which was close to the foundation 
plate upon which the boiler was fixed. The diameter of the 
cylinder was 6jin., and its stroke lft. The exhibitors elected to 
run at 115 revolutions. The boiler consisted of an outer clindrical 
shell, 7ft. 3in. high by 2ft. 7in. diameter. It contained a cylindrical 
fire-box, 2ft. in diameter, and 4ft. 3in. high above the fire-bars. 
From the centre of the top of this box a 7}in. tube went up 
through the top plate, is the central chimney. From the 
crown of the box there depended sixteen 24in. (external) diameter 
tubes, which hung down Sons 3ft., and then, by means of a bend, 
turned round so as to present their lower ends to the circumference 
of the fire-box, with which they were united. Thus these tubes 
were filled with water, having a connection with the water spaces 
at their bottoms, with the of the fire-box, and at their tops 
at the crown of the fire-box. was a concave diaphragm 
hanging a short distance below the lower orifice of the chimney, 
so as to prevent the products of combustion from going direct up 
it. The cylinder and its top and tom cover were steam- 
jacketed. There was no expansion valve, the jacket being at 
all times open to the boiler, so that whenever the steam was up 
the jacket was filled, The water arising from the condensed steam 
flowed back into the boiler as it was formed, The cast iron base- 
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plate was hollow on three of its sides, and served as a tank for 
the feed-water. This water was heated by the admission of a 
portion of the waste steam, and the result appeared to be to raise 
the temperature very nearly to the boiling point. The feed-pump 
was worked off a special eccentric, and was fully sufficient to meet 
the requirements of the boiler, There was a governor with 
throttle-valve, and a hand regulator. This engine was fired and 
worked by Mr. Paxman, one of the exhibitors, who said it was the 
first time he had ever acted as stoker; but he certainly did him- 
self very great credit, and attended to the judges’ directions most 
minutely. He succeeded in obtaining a run of two hours nineteen 
minutes forty-two seconds, computed off the brake, equivalent to 
a consumption of 6°01 Ib. of coal per horse-power per hour. It 
should be observed that the boiler was thoroughly well cleaned. 
No. 16. The last engine tried in this class was that of Mr. W. 
N. Nicholson, 4314. This had also a vertical boiler and the engine 
also was vertical, its cylinder was 6jin. diameter, by lft. stroke. 
The exhibitor elected to run 100 revolutions per minute. The 
engine was bolted to a cast iron bed-plate, as was also the boiler, 
but otherwise they were not connected. The cylinder was below, 
and the piston worked an overhead crank shaft. The boiler was 
cylindrical, 6ft. 8n. high externally, by about 2ft. 9in. diameter. 
It had an internal fire-box, slightly conical, with two transverse 
tubes placed on an incline, and, like Robey’s and Marshall’s 
boilers, had tubes sixteen in number pendant from the crown of 
the fire-box, containing within them circulating tubes on a plan 
invented now upwards of thirty years ago by the late Jacob Per- 
kins, of steam gun notoriety; but the circulating tubes were 
flanged out at their upper ends on Field’s plan. There was a 
central chimney to the fire-box. The boiler was without any clead- 
ing. There was only a single slide, and this was so set that the 
steam was admitted during very nearly the whole of the stroke, 
certainly nine-tenths of it. From such a construction as this only 
one result could be expected, and that result was obtained. 
The engine ran for 55°39 minutes (brake time), thus showing a 
consumption of upwards of 14 lb. of coal per horse-power per hour. 
There was not any ashpit damper, nor any means whatever of re- 
gulating the consumption of fuel. As a mere matter of workman- 
ship the engine appeared to be well made, and the parts to be very 
fairly proportioned ; but it showed a total want of ordinary 
scientific knowledge on the part of the constructors. 
Cuiass 2.—Fixed steam engines above 4-horse power and not ex- 
ceeding 10-horse power, worked by an independent boiler. £30. 
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7172. Clayton and Shuttleworth .. .. eee ,f ll 5 O 
401. Reading Ironworks Company jth 6 @ 
7082. Marshall, Sons, and Co. ea 710 Oo 


Seven engines of this class were entered for trial, but one did 
not make its appearance. The six that were tried were taken in 
the following order :— 

Ordinal 








Number. Name. 
ee 8 OS aoe or oe | 
eee A Peo eee ee ee 
8. Clayton and Shuttleworth .. .. .. .. o 
4. Marshall, Sons, and Co. .. «2 .. oF ee 
ef a a ee ee eS 
6. W. 8. Underhill .. .. « .«. ee 3828 


The engines in this class are—as has already been stated, and as 
is well known to the habitués of the Royal Agricultural Society’s 
shows—always worked off a boiler the property of the society, but 
fired by the exhibitor’s men.—(See Table II.) 

No. 1. G. H. Ellis, 680!.—The nominal power of this engine 
was 8-horse, the diameter of the cylinder was 10in., and the length of 
stroke 10in The exhibitor elected to run at 126 revolutions. This 
engine is called by the exhibitor a lever engine, and is stated to be 
manufactured by Ellis and Co. (Limited), 91. Gracechurch-street, 
London. It is all but impossible to give in words an intelligible 
description of this engine, but we will give the best we can, call- 
ing to our aid the annexed engraving, taken from a photograph 
by Guggenheim, of Oxford.* 

From this engraving it will be seen the cylinder is fastened at 
right angles to the end of the fly-wheel shaft, so that shaft and 
cylinder revolve togther. The shaft is hollow and hasa mid- 
diapbragm, separating it into steam side and eduction side. The 
steam pipe and exhaust pipe are connected with a stationary end 
plug, and round about a cone formed on this plug the hollow shaft 
revolves; and thus passages formed in theend of the hollow shaft 
are made to pass other passages formed in the cone, and by this 
means the steam is admitted and exhausted alternately from each 
end of the cylinder. This arrangement is in lieu of the slide 
valve or other apparatus for admitting and exhausting steam. At 
the cylinder end of the fly-wheel shaft, the end opposite to the 
plug, there is a fixed pin placed at 5in. above the common centre 
of the cylinder and fly-wheel shaft. Upon this pin revolves a 
block which is contained within a slide formed in a cast iron frame, 
which frame embraces the cylinder and is attached to the two ends | 
of the piston-rod, which issues from both ends of the cylinder. 

3y this arrangement it will, on consideration, be seen that when | 
the steam is admitted to press upon the piston it tends to drive 
the frame endways, and by this means a side pressure is put on 
which causes the revolution of the entire cylinder with the cast 
frame with which the cylinder is placed. To enable this revolu- 
tion to take place, however, it is obvious that there must be a 
sliding motion between the cylinder and the frame before referred 
to. ‘Thus, there are two sliding motions—one in the direction of 
the line of the cylinder, and another at right angles to that direc- 
tion. It is obvious that this is a construction which must give 
very large friction—friction of the nature that occurs in those 
engines known as “ dog crank” engines, the term applied by 
mechanics to the slotted piston-rod commonly used in s#iall en- 
gines where there is not any connecting ro But the friction 
here is far worse than that of any ordinary dog crank, for that 
friction, at all events, is put on in the centre line of the machine, 
whereas here it is put on at one side. As might have been ex- 
pected, the results of the endeavours to work this engine were 
most unfavourable. Mr. Ellis elected to run at 125 revolutions. 
He called his engine 8-horse power. The computed weight upon 
the brake was 230 lb. The fly-wheel of the engine was very small, 
and the brake revolutions consequently slow ; but the engine was 
never able to lift this weight at 125 revolutions, nor indeed at any 
greater numbers of revolutions than forty-two. The load was 
reduced weight by weight to endeavour to see what the engine 
would lift when at the s of 125; but it was found to be far 
below this speed even when only 36 Ib. weight remained. We 
then directed the strap to be thrown off and the engine to be run 
as fast as it would go. This turned out to be 126 revolutions 

er minute, or one revolution more than it #as intended to have 

ept up when the full load was on, A result so absurd that no 
further trial of the engine was attempted. We almost regret that 
we did not try the consumption of coal at the forty-two revolu- 
tions, as we believe, from the immense améunt of steam that 
went through the engine, it would have proved very large. Irre- 
spective of fuel consumed, the utmost duty of this machine was 
one-third of its nominal power. It has been thought well to go 
at some length into a description of this engine, as it may pro- 
bably cause persons of an inventive disposition, but without prac- 
tical experience, to pause before they embark money in carrying 
out crude ideas. (Zo be continued), 











Tue Loss oF THE CapTaIn.—We are authorised to state that 
Mr. Childers is petsonally engaged in a searching investigation 
into all the eiretimstances connected with the Captain, from the 
time of her being proposed to be built down to her loss ; and also 
into all the measures proposed or adopted relative to the building 
of turret-ships. The results of this investigation, which must 











occupy some days, will be embodied in a Minute by Mr. Childers, 
which will be made public. ae ee 

(* We have not considered it t this engraving — 
Ep. E.] ‘ a — 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE LOSS OF THE CAPTAIN, 


Srr,—The perusal of a whole column and a-half of small type 
in your last issue did afford to myself and many other of your 
readers a vast amount of real amusement, though very little in- 
struction. The men whom ‘‘F. F.” delights in, and exalts as the 
apostles and high priests of the “altar of science,” ought mo- 
destly to be adjudged by the standard of their own works ; and, as 
examples, I might suggest her Majesty’s ships Research, Vixen, 
Viper, Pallas, and others, also those specimens described as “‘im- 
proved Alabamas,” of the Amazon class, only this last-named 
vessel actually succumbed in mid-Channel in collision with an Irish 
pig-boat. Take any other ships of our iron-clad navy, what are 
they, in fact, but mere reproductions of French fashions of naval 
architecture? We have been also told, on very high authority, 
that the late Chief Constructor of the Navy very coolly appropriates 
to himself the low freeboard theory of another. What did Mr. 
Barnaby say on this subject ?—“‘ I am President of the Council of 
Construction to the Admiralty ; my views were adopted by the 
late Chief Constructor, and embodied in a paper he read at the 
Institute of Naval Architecture.” 

The more a man loves the bold inventor or daring innovator the 
more he will despise presumptuous charlatanry. The late poor 
Captain Cowper Coles, R N., C.B., will long live in our memories 
as the latest victim of obstructive ofjicialism or eulpable negligence, 
if not criminality. 


London, 24th October. Anti-HvuMsEvG. 





TRAM! OADS, 

Srr,—Can you or any of your correspondents do me tne kind- 
ness to inform me of the cheapest system of permanent way for a 
tram line along a country road where there is plenty of width of 
road at the sides unused by the present horse traffic? The gauge 
of 3ft. will be adopted, and ultimately an engine—say six tons 
will be used. 

Is there also any system of wheels and rails by which the trucks 
and engine. may leave the rails when required without damage to 
the metalling of the road by the flanges, &c. ? 

There is plenty of small timber in the woods adjoining for cross 
sleepers. TRAM. 

Oct. 25, 1870. 

[We commend this letter to the attention of correspondents, as 
the question raised is one of very considerable importance ; but 
for the present we shall reserve the expression of our own opinion 
on the subject, except in so far as to say that there is no difficulty 
in making an engine which would run either on the tram or the 
road.]—Eb. E. — 

SYPHONS. 
Srr,—In using syphons on a lar; 





scale for emptying res 





rvoirs, 





| clearing foundations, or for other purposes, there is a liability to 


failure from air collecting at the top of the bend. The water at 
the top is of course in a state of what I will call atmospheric ten- 
sion, just as a vessel of water would be under the receiver of an 
air pump, a very small degree of exhaustion sufficing to cause 
the disengagement of air. This principle is illustratedin the use 
of the syphon on a large scale, and so far as I am aware can only 
be obviated by fixing an air pump at the top of the syphon for 
withdrawing the accumulated air. AsI find that there are many so 
called practical men who are not aware of this fact, and who refuse 
to believe it when stated, I think that if some of your numerous 
highly informed correspondents would be kind enough to give 
their experience in practice of the working of large syphons, much 
important information might be elicited. } ee 





COLLIERY TUB WHEELS, 

Str,—I beg to enclose herewith a sketch of a tub wheel and 
axle for colliery purposes designed by me under the following cir- 
cumstances :—A man, whois in some authority at a colliery, came 
tome complaining of the great waste incurred by the tub wheels 
they were then using, and asked if I could not make some that 
would be inexpensive, and would effect a saving in oil and labour. 
In a few days I designed the enclosed, having chambers formed in 
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the boss and eye of the wheel to contain the oil. He was pleased 
with it, and gave me an order for some for use at the colliery. A 
few weeks have passed, and I hear that he is about to patent this 


wheel! I donot wish to monopolise the thing myself—far from 
it—but I should consider it ubjust were I compelled to pay a 
royalty for making my own invention for sale. I hope you will 
oblige by publishing the enclosed sketch and following description 
of the wheel. 

C, C, C, oil chambers ; D, D, wrought iron loose collar ; 8S, set 
screw closing inlet holefor oil ; A, wrought collar welded on shaft. 

London, Oct., 1870. W. R. R 


SEWAGE UTILISATION.—THE A. B, C, PROCESS, 


Srr,—From correspondence and remarks in your own and other 
journals, it would appear an impression is gaining ground that the 
“A. B. CO.” system of utilising sewage has been extinguished. Sv 
far from this being the case, the process is going on at 
Leamington, and will also shortly be at work and visible at 
Hastings and other places. The cost has been reduced, both by 
cheaperchemical substitutes and mechanical improvements, and the 
committee of the Leamington local board (appointed specialty to in- 
spect and visit the works) report on their freedom from nuisance, 
and bear testimony to the absence of all cause of complaint from 
the process as now conducted. 

Onur silence has been caused by a determination to arm ourselves 
with such chemical and other proofs in refutation of the unfair 
arguments and unjust insinuations of the Royal Rivers PollutionCom- 
missioners (in their recent report) as will entirely overthrow their con- 
clusions,founded asthey are, on false premises, These proofs are being 
prepared in the form of a protest addressed to the Home Secretary, 
which will shortly be made public. Meanwhile, I would ask town 
authorities tosuspend their judginent, and notincur expenses which 
they would hereafter regret. If (as I teel confident of doing) we can 
show the unsoundess and unfairness of the commissioners’ report, 
and can prove that the “A, B, C.” process really does abate a 








* 
nuisance, does purify the sewage, and render its effluent water fit 
to enter running streams, and does produce a dry, inodorous 
manure at such cost as yields a handsome profit, while its great 
fertilising properties obtain for it a ready sale ; in fact, does solve 
the great sewage question. C. Rawson. 

General Manager of the Native Guano Company 

(Limited). 

1, St. Swithin’s-lane, London, Oct. 26th, 1870. 





THE Devon AND SomERSET RaiLway.—A prospectus has been 
issued by the directors of this railway, who wish to raise money 
on £145,000 worth of perpetual debenture 5 per cent. stocks. 
the railway runs through a rich and populous district, and we have 
no hesitation in stating that it appears to be one of the most 
judicious railway enterprises before the public. The first section 
of the line will be opened in about a month, and the entire line 
by the middle of June, 1871. The couwpany’s offices are in Queen- 
street, Westminster. 

FurRTHER StwaGE DIFFICULTIES.—A passage of arms is at pre- 
sent taking place between the corporations of Coventry and 
Warwick, relative to the disposal of the sewage of the former city. 
The water supply of Warwick is described by Dr. Buchanan, the 
Government inspector, as being “‘scandalously filthy,” and he bases 
the assertion on the fact that fourteen miles abéve the town the 
river from which the supply is pumped (the classic Avon) receives 
1,500,000 gallons daily of Coventry sewage. Complaints have 
been repeatedly made of late, but as the authorities at Coventry 
are divided as to the adoption of a system of irrigation, or Dr. 
Anderson’s method of purification, which is said to be superior to 
the A. B. C. system, and to eliminate all noxious matter, and leave 
the water pure and clear, no remedial measures have been 













taken. The corporation of Warwick is now decided ; unless a 

tisfactory reply be given by the offenders before the 9th of 

| November, they wil mediately take proceedings in the Court of 

Chancery to obtain : ction, in which they will be supported 

by the Earl of Warw id other influential landowners along the 
course of the river. 

NEERING Sociery, Kino’s CoLtece, Lonpon.—This society 


| have | 








medin the Lent Ierm, 1847, by the students of the Ap- 
Department, for the purpose of reading papers on 
ering and scientific subjects, and discussing the subjects 
ight forward. For this purpose meetings are held every 
lay afternoon during term at four o’clock. Scicntitic periodicals 
and books are taken in by the society for the use of the members. 
At the end of of THe ENcINeeR and 
Engineering are zes for two essays, one on a scientific 
and the other ring subject. The prize essays are 
fterwards read before the society. he papers read this term 
en Oct. 14th, ** Experimental Magnetism,” by Mr. Gordon. 
Mr. Gordon showed some experiments to illustrate the difference 
vetween polarity and purely attractive force. He alluded to the 
magnetism of the earth, and exhibited some charts of the mag- 
netic distribution, The repulsion of bismuth was shown by 
means of a large electro-magnet. Mr. Gordon then went into the 
question of dia-magnetic polarity, and showed an experiment upon 
a polar axis produced by compressing wax; also an experiment 
illustrating the appareut repulsion of the mass of a magnetic 
needle from the north pole, ** Tyndall, on Dia,-Mag,” page 146. 
He described Weber and Tyndall's apparatus for proving dia-mag- 
netic polarity. The paper concluded with some experiments on 
the action media, and with an account of the action of a magnet on 
polarised light, On Oct. 21st Mr. W. J. Wilson read a paper n the 
Bessemer process. Having alluded tothe common methods of making 
iron and steel, Mr. Wilson went on to describe the mechanical 
details of the process, and the chemical reactions that occur, The 
paper concluded with a discussion of the spectrum of the flame, 
as observed by Professors Ziebegg and Roscoe. 

Exports oF RatLway Ikon FROM CARDIFF TO THE UNITED 
Srates.—The total quantity of rails shipped at Cardiff during the 
past nine months of the present year, ending 30th September, 
reached 128,208 tons, of which New York took 57,240 tons; New 
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Orleans, 47,242 tons ; Mobile, 6075 tons; Baltimore, 3745 tons ; 
Bath, 3100 tons; Belfast, 2300 tons; Brunswick, 1713 tons; 
Wilmington, 1554 tons; Galveston, 1497 tons; Boston, 1362 


tons ; Savannah, 800 tons ; Portland, 580 tons ; Halifax, 500 tons ; 
and Charleston, 500 tons. Guest and Co. exported 36,309 tons, 
of which 17,577 tons were sent to New Orleans, 14,6i4 tons to 
New York, 1718 tons to Mobile, 1200 tons to Belfast, 700 tons to 
Baltimore, and 500 tons to Charleston. The Aberdare lron Com 
pany exported 32,288 tons, of which 16.913 tons were sent to New 
York, 11,201 tons to New Orleans, 1554 tons to Wilmington, 
1200 tons to Grunswick, 580 tons to Portland, 500 tons to 
Baltimore, and 350 tons to Mobile. R. Crawshay exported 26,905 
tons, of which 11,124 tons were sent to New York, 9,869 tons to New 
Orleans, 2000 tons to Baltimore, 1999 tons to Mobile, 800 tons to 
Savannah, 600 tons to Boston, and 513 tons to Brunswick. The 
Dowlais Iron Company expo:ted 1!,2U9 tons, of which 3338 tons 
were sent to New York, 3100 tons to Bath, 2626 tons to New 
Orleans, 1100 tons to Belfast, 545 tons to Baltimore, and 500 tons 
to Galveston. The Plymouth Iron Company exported 2002 tons, 
of which 1002 tons were sent to New Orleans, and 1000 tons to 
New York. Khymney Iron Company exported 13,517 tons, of 
which 6093 tons were sent to New York, 3717 tons to New Orleans, 
2001 to Mobile, 702 tons to Boston, and 997 tons to Galveston. 
The Llynvi Iron Company exported 3000 tons, of which 2000 tons 
were sent to New York, 1000 tons to New Orleans, and 60 tons to 
Boston. The Tredegar Iron Company exported 250 tons to New 
Orleans ; D. Davis and Son, 500 tons to Halifax ; Wayne and Co., 
1000 tons to New York; Bright and Bollier, 117 tons to New 
York ; J. Carr and Co., 58 tons to New York; and the Taff 
Vale Company, 330 tons to New York. 

Rio Sao GoncaLo NaviGaTIon.—The Sao Goncalo is the river 
which connects the two great lakes or seas in the province of Rio 
Grande da Sol, known as the Lagoa Mirini and the Lagva dos 
Patos, the former being 130, and the latter 180 miles in iength, 
their distance apart, or the length of the Sao Gonealo, being about 
fifty miles. This province is one of the largest and most important 
in the empire of Brazil, and the Rio Sao Goncalo is one of the 
great material courses for its import and export trade, which at 
present is carried by lighters and shallow draught schooners. The 
traffic conveyed by these craft requires to be transshipped at Rio 
Grande, which has hitherto been the principal shipping port, and 
is situated near and opens out into the Atlantic Ocean. To ob- 
viate the expense and delay involved in transshipping the traffic, 
by improving the navigation of the Sao Gonealo, so as to adwit 
of large vessels from Europe and elsewhere going up the river, has 
for some time engaged the attention of the Provincial Govern- 
ment, and that of an association of merchants and others, which 
was formed with the view of getting the object desired carried out. 
The association obtained a concession from the Provincial Assem- 
bly, together with a Government guarantee of interest on the ca- 
pital to be employed in the undertaking, and about eighteen months 
ago Mr. Storry, of the. firm of Messrs. Storry and Smith, civil 
engineers, Glasgow, was appointed to visit the province, and have 
the requisite surveys and observations taken, and to report as to 
the nature and extent of the works necessary. The approval of 
the Imperial Government has been given to the transactions of the 
Provincial Assembly ; and the Association and all other prelimi- 
naries having beea adjusted, the representatives of the association 
in this country have just completed arrangements with Messrs. 
Storry and Smith to carry out the whole of the necessary works. 
A very powerful dredge fleet is to be built in the Clyde, and sailed 
out to the site of the undertaking to perform the dredging opera- 
tions, which are to be commenced as svon as possible. It will re- 
quire a number of years to execute the work, but when once 
carried into effect the facility and saving afforded the trade and 
commerce of the province will be immense. Messrs. Storry and 
Smith are also engaged for several] other important works in South 
America, and we trust to have an opportunity of giving a de- 
scription of some of them in future num 
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FOREICN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borvzav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GERoLD and Co., Booksellers. 
LEIPSIC.—A.PHons Diizr, Bookseller. 

8ST. PETERSBURG.—M. B. M. Wourr, Bookseller. 
MADRID.—D. Josz Atcovsr, Editor c- Proprietor of the 


“ ‘, » 


Gaceta Industrial,” Preciados 49 y 
NEW: YORK.— Witmer and Rocers, 47, Nassau-street. 


PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined, Of the influential , Or QUALITY, of its circula- 
tion, advertisers themselves conclusive and satisfactory 














TO OORRESPONDENTS. 

*,* We cannot -undertake to return drawings or man ipts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 


*,* All letters intended for insertion in THE ENGINEER, or contain- 

ing ions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

Letters are lying in our publishing department for the undermentioned corre- 
spondents and advertisers :—A. R., H. M., P391, P436, P478, G. M., 
M.LS8., “Packing,” J. P., H. T. On application a stamped directed 
envelope is needed, 

N. (Corrugated Roofs).—Letters lie at our office for this correspondent. 

B. L. (Hunslet).—Send on the good model when finished, and we will then 
see what can be done. 

J. J. T. (Madeira-road).—Thanks for tracing. We should like to have the 
photograph, but not for publication. 

W. E. H.— Your letter is much too long considering the subject. The remedy 
Sor the evil of which you complain would lie in putting a handle inside as 
well as outside the door, as in a private carriage. 

Ve.ocity.—The answer to your question, why we do not travel at 200 miles 
an hour? is that it would cost too much. You would not care to pay £25 
to get to Glasgow in two hours, yet we very much question if the cost of 
conveying passengers at 200 miles an hour would not be more than double 
that sum. 

Mimi Briper (Taranaki).—The design is absurd. If the calculations be 
worked out it will be seen that the strain per square inch on the cables amounts 
to 25°7 tons. Common sense will point out, without going into any calcula- 
tions at all, that 7 square inches of tron, which is more than the real 
sectional area of the cables, cannot support a ioad of 50 tons over a span 
of 50/ft. If this weight were merely hung from the cables suspended verti- 
cally, they would be taxed far beyond their safe working strain. The 
design is worthy of the author of it. 

M. R. C.—We are not quite clear what you mean by “‘ the mechanical part of 
telegraphy.” If you refer to the practical manipulation of the instruments 
used in telegraphy we should think that the best instruction would be 
obtained by attending the School of Telegraphy in City-road for three 
months, where you would be able to practice the various instruments used 
in the offices. There are no books that we are aware df which teach this, 
and if there were they would be of no more use than books which profess to 
teach swimming without going into the water. If you refer to the erection 
of overhead lines, we can recommend you Rother’s book on the Electric Tele- 
graph, published in Berlin in 1865, containing very valuable information 
of a practical nature. Amongst fresh books on the telegraph those of 
Blavier are the most practical and instructive ; the remainder are mere 
compilations by book-makers. If you refer to the hanical arrang t 
employed, you will find them fully described in the works of Dub, in 
Germen, and of Sabine, in English. If you will tell us a little more deft- 
nitely whatyou want to know we shall be in a better position to answer 
you. 








THE INVENTOR OF THE STEAM HAMMER. 
(To the Editor of The Engineer.) 
es of last Friday you have, in ly to your 
correspondent “E. H. W.,” observed that ‘the steam ow, in its 
present form, originated with Mr. Nasmyth,” &c. 

This statemen misapprehension, as the steam hammer, 
in its it form, differs greatly from the original conception of Mr. 
Nasm in q of the i tion and application to the hammer 
< = “hae motion, the idea of which originated with Mr. Wilson, 

rm. 

In support of this statement I send, per book post, acopy of “ The 
History of the Steam Hammer,” in which you will find the stages of 
improvement it has passed through recorded. I should feel obliged if 
you would a. explain the su ce of this letter to your corre- 
spondent *‘ E. H. W.” Wx. Craven, per W. B., Agent. 

26, Martin's-lane, Cannon-street, 

October 13th, 1870. 
[Our observation was intended to apply to the difference which exists in the 
general shape of the modern steam hammer as distinguished from the 
ot ee gee invented by Watt, and not at all to details of valve 
gear.—Ep. 





London, 





TRANSMITTING POWER. 
(To the Editor of The Engineer.) 
Sm,—I would be obliged if you or any of your correspondents would 
give me some information upon the subject of transmitting power by 


Probably the least expensive way would be to get up the full 
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MR. REED ON THE LOSS OF THE CAPTAIN. 

Wuar we fully anticipated has come to pass. Mr. Reed 
has written to the Times; but his letter was unfortunately 
so long that the editor of that journal declined to publish 
it, and gave the public instead an epitome of its contents 
in the shape of a leading article. As Mr. Reed has not 
to our knowledge — any statement disputing the 

eneral accuracy of the epitome in question, we are justi- 
ed in assuming that it sufficiently expresses what he 
intended to say in other and more numerous words. Mr. 
Reed does not think that the loss of the Captain is to be 
attributed to the “ neglect of duty” by any one, but he 
considers it strange that more importance was not attached 
to the result of the trial of the ship’s stability made at 
Portsmouth on the 23rd of August; nevertheless he 
does “ not attribute any such importance to the point as is 
generally ascribed,” and furthermore “seems to deride the 
notion that an immediate alarm should have been given to 
order home, as the greatest failure of the age, a ship built 
expressly to prove the scientific advisers of the Admiralty 
a mistaken and prejudiced body.” He further argues that 
the information obtained “ did not differ from that which 
Captain Coles either possessed, or might have possessed, in 
any such degree as to carry with it a serious or effective 
warning.” Mr. Reed adds that, practically speaking, the 
results of the Portsmouth experiment had already been 
ascertained, and that Messrs. Laird and Cuptain Coles 
mightif they sopleasedhave constructed a diagram substan- 
tially the same as that produced at the court martial. 
The rest of Mr. Reed’s letter appears to have been intended 
to prove that neither he nor any other Admiralty official 
was responsible for the building of the Captain. This 
responsibility he throws on the Lords of the Admiralty. 

t certainly seems strange that a letter which would = 
filled five columns of the 7tmescontains nothing more impor- 
tant than the few sentences we have quoted, but the facts as 
to what elseitdidand did not contain remain a secret toevery- 
one but, Mr. Reed and the editor of the Times, Thesentences, 
however, few as they are, supply some matter worth conside- 
ration; but before considering it we think it advisable 
to place before our readers au exact statement of the issues 
to & decided. In the first place, then, no question what- 
ever is raised by us, or need be raised by anyone else, as to 
the men who must bear the responsibility of building the 
Captain, or ordering her to be built, which is the same 
thing in other words. The Lords of the Admiralty ordered 
the Captain to be built, but we attach no blame to them for 
doing this; on the contrary we hold that they were 
perfectly justitied in having the Captain constructed to 
test what was essentially a novel principle, and they were 
also justified in employing Captain Coles to design her, 
and a private firm to build her. What we complain of 
is that the experimental ship was sent to sea with a full 
crew, not only before it was known certainly by actual 
practice that she would prove a success, but in the face of 
the general protests of men entitled by their position to 
a hearing. The Lords of the Admiralty are directly 
responsible, according to popular opinion, for the loss 
of the ship and 500 souls, because, if they had used 
due caution and tested the ship tentatively they would 
easily have ascertained that she was unfit to cruise with 
other ironclads of different and, so to speak, normal 
construction. But the fact that the Admiralty Lords 
are directly responsible can in no way exonerate 
Admiralty officials from the consequences of a direct 
breach of duty as public servants. The verdict 
of the officers constituting the court martial is conclu- 
sive on this point. It was the duty of the Board of 
Constructors to complete their calculations with all possible 
despatch immediately after the trial of the 23rd of August, 
and to communicate the results to Sir Spencer Robiuson, the 
Controller of the Navy. It was his duty to place this stute- 
ment in the hands of the other Lords of the Admiralty, and 
theirs to supply Admiral Milne and Captain Burgoyne with 
copies, supplemented by such instructions as they deemed 
essential to the safety of the ship. This ap to be clear 
enough. But Mr. Reed and the Board of Constructors do 
not appear to think it clear at all. What Admiral Sir 
Spencer Robinson thinks no one knows, for, strangely 
enough, he has not been examined, and he has main- 
tained the strictest possible silence on the subject. 
But neither Mr. Reed nor Mr. Barnaby is deaf to 
the voice of public opinion, and although they cannot 
see that they were upon in the pve, Mo of 
their duty to have done anything they did not do, 
they are not above offering excuses and explana- 
tions of the reasons why they did not do what we 
say they ought to have done. Their defence is, firstly, that 
the ship was built against their wishes, and was never ap- 
proved by them in any way or form ; secondly, that any 
official statement they might have made after her trial of 
the 23rd of August would have been disregarded, as com- 
ing from a prejudiced source ; and, thirdly, that the trials of 
the 23rd of August gave no ground for alarm whatever. 

As the first excuse, it is sufficient to say that 
Mr. Reed and his subordinates were perfectly justified, 
under the circumstances, in ing to accept any respon- 
sibility whatever for the construction of the Captain. But 
the fact being as it is, that no one accuses them of inventing 
her, or of approving any, even the smallest, details of her 
construction, they place themselves by this defence in the 
place of men fighting the air. The second excuse deserves 
more attention. The fact that it is made at all is some- 
thing more than a tacit admission that those who make it 
have been guilty of a breach of official duty. Neither Mr. 
Reed nor Mr. by asserts that he was not called upon 
ee ee ee ee of we ial of 
the 23rd of August wi possible dispatch; both urge, 
however, that one reason for not telling the rds of the 
Admiralty the conclusion at which 
structors arrived is i 
disregarded. In a 








mere waste of ene’ and paper to write anything 
about the matter. e do not profess to understand 
the way matters are managed at the Admiralty, but it 
appears to us that the trial at Portsmouth was intended 
by the Lords of the Admiralty to supply some information 
which they did not already possess; that the Controller's 
or Constructor’s department, or both, was ordered to carry 
out the trial; and that the department was bound asa mere 
matter of duty, such as any servaut owes to a master, to 
furnish the Lords of the Admiralty with the results of the 
trial with all possible dispatch. We cannot say what the 
expense of the trial was ; we know that a large number of 
men must have been employed for some hours in shifting 
kentledge, &c., and we are certain that the test was 
not made without pecuniary outlay. Say the cost was 
£100—is it to be assumed that that sum or any 
sum the property of the nation, was to be spent for 
nothing? Either the trial should not have been carried 
out at all or the results should at once have been placed in 
the hands of the Admiralty. The Board of Constructors 
completely mistake their place and their duty when they 
officially presume to judge what opinion will be pronounced 
on their reports. It was absolutely nothing to Mr. 
Barnaby and his compeers what the Board of Admiralty, or 
Captain Coles, or Captain Burgoyne, or any one else, 
thought of their report, so long as it was accurate. Such 
considerations might weigh with them in private, but in 
their official capacity they were simply salaried servants 
ordered by the Lords of the Admiralty to do a certain 
thiug, and to perform a given duty; with the results attend- 
ing on the discharge of this duty they had no concern what- 
ever. It was not for Mr. Barnaby to say, “I need uot 
hurry over this job, for the thing when done will be dis- 
regarded.” It was for him to do as he was told with due 
energy, and leave to his employers the cousideration of the 
use to be made of the calculations and report of his depart- 
ment. We gather, however, from Mr. Reed’s own public 
and published statements, that the department of the Con- 
structor of the Navy has beenin the habit fora long time past 
of carrying things with a very high hand indeed at White- 
hall, and it is hardly to be expected that Mr. Keed’s resig- 
nation would be followea by an immediaie recognition by 
his successors of the true character of the positions which 
they hold. In any case, the excuse that it was unue- 
cessary to send in a report because it was certain to be dis- 
regarded, is a piece of impertinence which would lead 
in a private office to the immediate dismissal of any sub- 
ordinate presuming to perpetrate it. 

The third excuse is inteuded in a great measure to 
supplement the second. “ We said nothing,” says the de- 
partment, and Mr. Reed echoes and endorses the statement, 
“ because we really had nothing to say. The tests of the 
23rd of August afforded no grounds for alarm. ‘They ouly 
reduced to a certainty that which was previously a well- 
grounded assumption.” We have already shown that even 
if this were true, it in no way rescues the Board of Naval 
Constructors, or exonerates them for their neglect of duty. 
But is the statement true?—is it really a fact that the 
Board of Naval Constructors found no cause for alarm 
in the results of the trial of the 23rd of August? 
Let us see what follows, if this statement does really 
meet the facts of the case. It ensues directly that the 
members of the existing Board of Naval Constructors can- 
not teil beforehand whether it is or is not proper to send a 
man-of-war to sea, or whether any given ships slightly 
differing from existing ships will or will not be safe. It is, 
in one word, a confession of the grossest incompetence. If 
this proposition is disputed, and it is asserted that the board 
is perfectly competent, we ask how is it that this competent 
board conid not foresee the capsizing of the Captain ! 
How is it that they were unable to furetel the disaster 
which actually befel her? How is it that with all the 
requisite data before them they could not see any cause for 
alarm in the result of their calculations? Of all the 
defences ever put forward by a public body this is surely 
the most ruimous to its own reputation. On the 
other hand, if Mr. Barnaby was right in his conclusions, 
and there was really no ground for alarm, then Captain 
Coles’ conclusions were justified, not only by his own 
theories, but by the judgment of the Board of Naval Con- 
structors, They practically endorse his designs. They 
admit themselves that they could find nothing faulty in 
them as far as considerations of safety are concerned. After 
all poor Captain Coles committed no blunder whatever. 
Be this as it may, the Board of Naval Constructors admit 
that they could not prove his conclusions to be wrong. 
As a matter of fact, however, the ship herself did that which 
they say the could not do, by upsetting and going tu the 
bottom, thus showing in the most conclusive and lamentable 
fashion that both Captain Coles, and, on their own state- 
ment, the Admiralty officials, knew really nothing about her. 
Does it strike Mr. Barnaby that people will begin to ask 
whether he really knows anythingat all about the stability of 
our remaining ironclads? Are we really justified in send- 
ing the Monarch to sea in a gale? Is Mr. Barnaby quite 
sure that the Thunderer wili not turn turtle if she meets 
with waves of her own periodic time? The fact that more 
than one of our ships, the Audacious for one, has recently 
been tried with ber double bottom filled with water to give 
stability, is suggestive of a doubt on the part of the autho- 
rities which conveys a very unpleasant impression, on which, 
however, we need not at present dwell. A little paragraph 
from the Western Morning News, which we publish else- 
where, will afford some matter for thought. This second 
excuse under consideration is neither more nor less than a 
confession of want of knowledge, which was probably put 
forward in haste and repented of at leisure. 

But is it really a fact that the Board of Naval Construc- 
tors, or Mr. Reed, found nothing alarming in the results of 
the Portsmouth test ? Perhaps so; but if so, how are we to 
reconcile the fact with certain statements made by Mr. 
Reed in his paper on the stability of monitors! We 
have already published diagrams illustrating the stability 
of the Captain and other vessels. We now place before 
our readers two diagrams, one showing the stability of the 
Captain, the other showing the stability of a suppositious 
vessel described by Mr. in the before mentioned 
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aper. A single glance will show that of the two Mr. 
ed’s ship is a trifle the safer, yet he says that sucha ship 
“would be dangerously deficient in statical stability.” But 
if Mr. Reed’s ship was dangerously deficient in statical sta- 
bility, it is obvious that the Captain must have been 
dangerously deficient also. Therefore, either Mr. Reed 
must have been wrong in his calculations, or Mr. Barnaby, 
who really prepared the paper in question, must have 
known that the Captain was desperately unsafe; but Mr. 
Reed was right, as was proved by the foundering of the 
Captain, andjtherefore Mr, Barnaby—our readers may fill 
up the gap. 
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It may be well to point out that the true point where 
safety ends and danger begins is measured by the height 
of the diagram and not at all by its width. The moment 
this point is reached and passed safety ends, To show how 
much safer Mr. Reed’s dangerous ship was than the Ca 
tain, we may say that forces which would heel Mr. Reed’s 
ship through 3:2 deg., 6 5 deg., and 10°5 deg. would suffice, 
to heel the Captain through 7 deg., 14 deg., and 21 deg. 
There can, we think, be no doubt whatever that the Board 
of Constructors were in full possession of this fact. Mr. 

teed and Mr. Barnaby both stated that ships with such 
curves of stability as we illustrate must be liable 
to overset. “The danger,” writes Mr. Reed,“ to he 
apprehended to these monitors when under canvas is very 
great. And when we think that they are liable, at any 
moment, to be overtaken by sudden gusts of wind, and 
that, if they are heeled over beyond 8 deg. or 10 deg., the 
further they go the less resistance they offer to being cap- 
sized, their unfitness to carry sail must be quite evident.” 
Such a ship does overset, and we are then gravely told 
that neither Mr. Reed nor Mr. Barnaby saw any cause for 
alarm. What conclusion can we come to? What opinion 
can we form of men who blow hot and cold with the same 
breath ? 


WHITWORTH METAL. 


Sir JosepH Wuitwortn recently and _ energetically 
endeavoured to persuade the Government of this country 
that it was advisable to adopt guns made of what is known 
as ‘* Whitworth metal,” and rifled on what is called the 
Whitworthsystem, as the standard artilleryof England. His 
claims were carefully investigated, and the investigation 
resulted, very properly we think, in the rejection of his 
applications. His persistent attempts to persuade the 
authorities to adopt his metal and his guns attracted a 
good dealof attention; and no small curiosity was manifested 
as to the nature and qualities of the wonderful “ red” and 
“ yellow” metals of which he spoke. “ What is Whitworth 
metal?” was a question very generally asked a few months 
since, and we have no reason to think that curiosity on 
this subject has been completely allayed, although it is true 
that the inquirers are less demonstrative just now than 
they have been. By one party it was supposed that Sir 
Joseph Whitworth had hit upon a mode of manufacturing 
steel different from all other modes; others assumed that 
the composition of the new steel was different from that of 
any other steel, the difference being due to peculiarities 
in the process of conversion, and a specially careful selection 
of the pig iron from which the steel was made. A 
third party attributed the excellence of the metal 
—a point which few disputed —to a process of 
“physicking” carried on in the crucible. It is scarcely 
necessary to say that all these theories are wrong; but we 
have reason to believe that very few of our readers do really 
know of what Whitworth steel consists, or the true nature 
of the assumed difference between it and ordinary steels. 
We purpose to enlighten those who read this journal on 
the subject, and to tell them, almost in Mr. Whitworth’s 
own words, what this wonderful metal, about which he has 
said so much, and with which he has done so little, really is. 

It is well known that until recently it was impossible to 
obtain a perfectly sound mass of true steel of large dimen- 
sions ; it is equally well known that it was as difficult to 
obtain a sound mass of wrought iron of considerable 
weight. With the development of the steam hammer, and 
better methods of forging, the latter difficulty has prac- 
tically disappeared, but the obstacles met with in the pro- 
duction of sound and large masses of cast steel were not 

uite so easily overcome. Any one, however, who has had 
the chance of examining Krupp’s great ingots, or the tube 
blocks supplied to Woolwich for our heaviest guns, by 
Messrs. Firth, will admit that it is no longer impossible 
to produce steel in enormous masses and yet quite homo- 
geneous. When we say “ anyone,” we beg to explain that 
we except Sir Joseph Whitworth. He holds that it is im- 
possible, or practically impossible, to produce a heavy mass 
of steel which shall % perfectly homogeneous, exeept by 
his process, What that process is we shall show preseutly ; 
meanwhile we must mg out that Sir Joseph is well 
aware that steel guns have often failed ; but he attributes 


the failure not to the peculiarly brittle nature of the mate- 
rial, but to the assumed fact that all guns hitherto made 
of steel have been full of flaws, due to the presence of 
air bubbles in the casting, and these he proposes to elimi- 
nate by his process. This done, we have, he says, a per- 
fectly homogeneous metal of enormous strength and ad- 
inirably fitted for the construction of guns. 

Now, as is well known, we hold that steel is a metal 
totally unfit, when used by itself, for the construction of 
heavy guns. And we may state further that this unfitness 
is not due to the want of homogeneity, assumed to exist by 
Sir Joseph Whitworth, but is inherent in the nature of the 
material. It is quite certain that no heavy, coiled, iron gun 
can compare, in homogeneity, as a mass, with a Firth 
ingot, properly hammered ; but the coiled gun, with all its 
imperfections, will stand, while a steel gun will not stand. 
The homogeneous steel lining of our heavy guns is intro- 
duced to compensate for the softness of iron, and reduce 
the wear and tear of the inside of the guou; but the 
strength of the weapon really lies not in the steel tube 
but in the wrought iron casing. We believe that this is 
the first time that attention has been drawn to the fact 
that a metal, very far from being as homogeneous as even 
an inferior ingot of steel, is still infinitely stronger and 
better adapted to the purposes of the artillerist. It proves 
that something more than homogeneity is required in the 
material of which a gun is made; but Sir Joseph Whit- 
worth proposes to supply nothing but a more homogeneous 
steel than has yet been furnished to any gunmaker, This 
leads us up directly to his process—the process consisting 
simply in applying to mild steel, when in the ingot mould, 
a pressure of from eight to twenty tons per square inch, by 
which all the gas bubbles are said to be squeezed out, and the 
metal rendered thoroughly solid. Any one whosqueezes steel 
while in the molten state by hydraulic pressure will in- 
fringe Sir Joseph Whitworth’s patent. Whitworth metal 
is squeezed steel, neither more nor less. Sir Joseph was 
examined before the Ordnance Council on the proposed 35- 
ton gun competition last May. The proceedings of the 
council were published in the beginning of July. In 
reply to the question, “Can you very shortly inform 
the council what are the general risks in the manufacture 
of steel which have ordinarily led to its being not trust- 
worthy in the coustructiun of guns ?” Sir Joseph replied, 
“That the untrustworthiness of steel is occasioned generally 
by the air cells, and those are in proportivn to its ductility ;” 
aud he went on to enforce on his hearers that there was 
“nothing new in the metal itself, or in the method of 
melting it. The novelty is in the method of dealing with 
the metal after it is melted.” Sir Joseph then said in reply 
to some further questions, “ We get rid of the air and the 
gases by pressure of abuut eight tons to the square iuch. 
That is sufficient to get rid of the air and the gases, but 
it is not sufficient to impart to the metal all the strength 
that we require ; but, supposing the press to be powerful 
enough, and the area not too large, if we get twenty tons 
on the square inch on this material, it cannot be improved 
by avy process whatever afterwards. If we only get eight 
tons on the square inch, then it requires to be re-heated 
and put under the steam hammer, or in our case we re- 
press it.” This isthe “ whole art and mysterie” of making 
Whitworth metal. It follows from Sir Joseph Whit- 
worth’s own statement that his metal is no way better 
than any other steel, except in so far as it is more homoge- 
neous; but daily experience proves that, as we have shown, 
a mass of iron ia the shape of a ten or eighteen-ton gun 
is far less homogeneous than steel can be made by Krupp, 
and yet that it withstands strains which Krupp steel 
will not withstand. It remains, therefore, for Sir Joseph 
Whitworth to prove, firstly, that if he can render steel 
perfectly homogeneous its brittleness will disappear; and, 
secondly, that he can produce by his process any steel 
more homogeneous than ingots already produced by Krupp 
and Firth. As regards the first point, nothing is known 
except that Sir Joseph says he has failed to burst some 
very small steel cylinders with any charge of powder he 
won put into them. The statement was referred to Pro- 
fessor Bashforth by the War-office, as shown by the fol- 
lowing letter :— 

April 9th, 1869. 

Sir,—I am directed by the Secretary of State to request that 
you will consider and report for his information on the following 
questions :— 

(1) A number of tubes having been made of different metals 
(cast iron, wrought iron, and steel) of exactly the same dimensions, 
plugged at both ends, and burst with gunpowder ignited through 
a touch-hole, how far is the quantity of powder required to burst 
them a criterion of the resisting properties of the metals when 
applied to the construction of guns? The tubes were 0°33 of their 
calibre thick. Actual size, calibre, 0°75in. ; thickness, 0°25in. ; length, 
4'0in. ; touch-hole, Ain. A gun may be taken as 1°44 calibres 
thick ; the exterior of the metal under extension, therefore, is 
ao than twice as far from the axis in the one case as in the 
other. 

(2) Similar tubes have been made of two metals of nearly equal 
thickness, in the proportions of about forty-five to sixty-five, the 
one forming a lining to the other. You are requested to consider 
how far the quantity of gunpowder required to burst such com- 
pound tubes of different combinations, such as wrought iron inside 
cast iron, steel inside cast iron, steel inside wrought iron, affords a 
criterion of the relative strength of compound guns, in which not 
only the relative total thickness, measured in calibres, is different, 
but also the relative thickness of the two tubes. The physical 
qualities of the several metals as to textile strength, &c., may be 
those commonly assumed.—I am, &e., J. H. Lerroy, 

Director General of Ordnance. 

To which Professor Bashforth, a gentleman well-known 
as one of the highest liviug authorities on such questions, 
replied in a letter, of which it is sufficient to produce the 
first portion, the rest referring purely to the method of 
testing by sample bars. 

The Royal Artillery Institution, Woolwich, 
May Ist, 1869. 

Sir,—In reply to letter 80—W.—1065, requesting me to consider 
the question of ‘‘ A nuniber of tubes having made of differ- 
ent metals (cast iron, wrought iron, and steel) of exactly the same 
dimensions, plugged at both ends, and burst with gunpowder 
ignited through the touch-hole ;’ how far is the quantity of 

wder required to burst them, a criterion of the resisting Ti. 
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ies of the metals when applied to the construction of guns 
leave to obséfve, that, 

| (1) In such a trial very numerous experiments would be required 
with each kind of metal in order to ite the defects of - 





manship and obtain the strength due to each kind of metal used 
in the form of small cylinders. 

(2) It is probable that the proposed experiments would show 
which of several specimens of one kind of metal was the strongest 
in the form of small cylinders, but as we have no satisfactory 
information respecting the foree exerted by different quantities of 
guppowder when confined in equal spaces and fired, it would be 
impossible to obtain anything like a measure of the superiority of 
one tube over another of the same nature of metal, 

(3) From the plugging of both ends of the cylinders, and the 
widely different natures of wrought iron, cast iron, and steel, it is 
probable that some cylinders would fail first from circumferential 
and others from longitudinal stress, and that consequently the re- 
sults would not be likely to afford the means of comparing the 
strength of the different metals. 

(4) If these difficulties were overcome I should not consider 
that any experiments made on the small scale suggested would 
give the means for calculating the resisting properties of the 
metals named in the actual construction of large guns, because 
large cylinders cannot be manufactured so strong as small 
cylinders in proportion to the sectional areas of the metal, and a 
metal which might succeed in a small model might fail when 
formed into a large cylinder. 

(5) It follows as a natural consequence that I do not see how 
any results of the proposed experiments could be used to calculate 
the comparative strengths of guns built up of one or more of the 
metals named. 

The only practical test of the value of Whitworth metal 
possessing any bearing on the subject, is one already 
described in our pages, which consisted ia the firing of three 
projectiles at a target at Shoeburyness, one of which broke 
up on striking the target, while another broke up in the 
gun, and a third failed to get through the target. The ex- 
periment clearly demonstrated, in a word, that Whitworth 
metal, notwithstanding its homogeneity, is not so reliable as 
commou cast iron, run into a mould, almost without any 
dead head or other source of pressure whatever. 

It is, we think, clear that there is a qualification lacking 
in steel which no amount of homogeneity can by possibility 
supply, and the fact that such is the case leads up to the 
consideration of a subject which is of the utmost import- 
ance, not only to the artillerist, but to the engineer. For 
many years past we have rested content to base all our 
calculations of the strength of materials on the results 
obtained by gradually applied strains. Our faith in 
data thus obtained has now and then received rude shocks, 
it is true, but we have been satisfied to go on in the old 
way notwithstanding, only with this difference, that no 
engineer in his senses ever thinks of using Kircaldy’s tables, 
or avy other tables of the strength of material, save as 
mere guides to prevent him from doing what is positively 
wrong. Marine engiveers, for example, instead of assuming 
that Kircaldy’s tables being right, it will suffice to make 
connecting rods, &c., say three times too strong for any 
strain to which they are normally exposed—make them 
from six to twelve times too stroug; and we could 
adduce instances, as, for example, in the case of the Hcly- 
head and Kingstown mail steamers, where shafts by cal- 
culation twenty times too strong to be broken by any strain 
to which they are likely to be exposed have given way time 
after time. The truth is that no analogy what- 
ever exists between a suddenly applied strain and a 
gradually applied or statical strain. The sooner some One — 
say Mr. Kircaldy—begius a thorough investigation into 
the laws of the operation of sudden strains the better for 
the members of the profession. 

This much, however, is certainly known, namely, that steel 
is of all known constructive materials the least able to resist 
sudden strains without giving way. It is in this pecu- 
liarity, and not, whatever Sir Joseph Whitworth may assert 
to the contrary, in the want of homogeneity, that the true 
weakness and unfitness of steel as a material of construc- 


tion, whether for guns, or bridges, or anything 
else exposed to sudden strains, really lies. Whether 


he or anyone else can or cannot surmount the diffi- 
culty remains to seen. As far as guns are con- 
cerned, at all events, it is quite certain that steel has 
proved itself lameutably deficient in the qualities essential 
to its success. We cannot at the present moment, when so 
much is being said about guns, conclude this article 
better than by appending the following information as to 
the bursting of steel guns, for which we are indebted to the 
records of the Director-General of Ordnance. In this 
country we have had Fletcher’s 6-pounder cast steel sméoth- 
bore gun, which burst at the first round of proof, charge 
4i1b., shot about 6lb. ; cascable thrown with great force 
fifty yards. Mr. Morgan’s rifled breech-loading 12- 
pounder gun of puddled steel, weight 14cwt., calibre 
3°12 in., burst into eight pieces at the sixth round, charge 
2°25 Ib., on 27th June, 1860. It was forged at the Mersey 
Steel and Ironworks. Mr. Morgan attributed its bursting 
to the metal having been burnt in forging. Then we 
have Mr. Lynall Thomas’ 7in. rifled muzzle-loading 

un of puddled steel, of 132cwt., which burst at 
Shosburysiess on the 28th of June, 1861, after firing 
three rounds, with a charge of 21 1b.; five, with a charge 
of 231b.; six, with a charge of 251b.; one, with a charge of 
281b.; one, with a charge of 251b.; or sixteen in all, the 
projectiles varying from 112lb. 100z. to 1751b. 10 oz. 
Next in our list comes Krupp’s 20-pounder breech-loading 
steel gun, rifled on the Armstrong system. ‘This gun 
burst at the second round of proof, on the 18th November, 
1861, after firing two rounds, one with 3 1b. 8 oz. the other 
with 5lb. It separated at two of the angles formed by 
slotting the breech to receive the wedge; the upper part 
separating at the front angle, the lower part at the rear 
angle. The fracture presented a perfectly uniform ap- 
pearance, with every indication of good metal. A 20- 

under rifled breech-loading gun of 24 cwt., made from a 

lock of Mushet’s steel, was tested for endurance, and 
burst, April, 1863, at the 132nd round. The first two 
charges consisted of 241b., and the last thirty-two of 5b. 
The projectiles were—first, ten, a cylinder, weighing 20 lb., 
next ten 401b., and so on, the weight being increased 
every tenth round by about 201b., up to 200°131b. The 
last twenty-five fectiles were cylindets, increasing, as 
above, at eve third round, from 20 lb. to 179°9lb. A 
Krupp 7in. rifled en Tee gun burst at the 
second routid of proof, ott the 29th January, 1867 ; charge 
18 Ib., shot 110 Ib., the breech being blown out, and thrown 
a distance of thirteen yards. The separation took place in 
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line with the rear end of the slab, the fracture appearing 
sound, without flaws or air-cells. 

In France we have Colonel Treuille de Beaulieu’s 30- 
pounder steel breech-loading rifled gun intended for sea- 
service. It had a number of holes pierced in the chase, 
all round the gun, the object of which was to allow an 
escape of gas, and lessen the recoil. It burst with a 
charge said to be 26°472lb. The breech piece, about one 
ton, was thrown 100 yards back. We do not know the 
number of rounds. Captain Hore reported on the 27th 
November, 1867, that a 7’6in. steel gun of eight tons had 
been tried a few days before at Havre, with English powder. 
The gun, after a few rounds, burst, and a portion of the 
breech was blown through the casemate, in which the 
gunners were supposed to be protected; one was killed 
and others wounded. 

As regards Prussia, Lieutenant-Colonel Reilly reported 
on the 14th of August, 1866, that two 4-pounders (Krupp’s), 
on the Wahrendorff principle, burst at the battle of KGénig- 
= and that a rifled field gun had just burst at Berlin, 

illing three cadets. And on the 20th of the same month 
he stated that six Krupp’s steel rifled field guns, including, 
probably, the two above-mentioned, had burst in action 
during the campaign in Austria, and that the manufacture 
of steel guns had been stopped in consequence. Lieut. 
Hozier, in a letter dated 13th August, 1866, stated that 
he had seen one of the Prussian steel guns which burst 
at Kéniggriitz. The muzzle and the foremost portion of 
the bore, from about Gin. from the muzzle, remained 
intact, but from this point nearly up to the trunnions the 
whole side of the gun was blown away. He attributed 
this to the pin of the fuze coming out, and the shell burst- 
ing in the bore; it certainly was not due to continued fire, 
as the gun had not fired 150 rounds during the campaign, 
and the rifling showed no signs of wear or tear. He did 
not see the other gun which burst, but thought that its 
bursting was also due to the premature explosion of the 
shell in the bore. 

Colovel Walker reported in August, 1865, that the 
largest Prussian gun he had seen, a 72-pounder (7.¢., 200 lb. 
English) of 9°75in. calibre, made in the same manner as 
the 4-pounder (11°1 lb, English), burst at the upper angle 
of the breech when under trial, with, as he thinks, a very 
moderate charge of powder. He stated that the Select 
Committee ascribed its bursting to the inferior quality of 
steel supplied by Mr. Krupp. Colonel Walker reported in 
November, 1867, the bursting of a 4-pounder steel breech- 
loading gun at Tegel, near Berlin, which was being used 
to prove new carriages. By this accident Major Von 
Gregory, the director of the artillary depdt, and a gunner 
lost their lives. Both were killed by the same fragment, 
the latter having been firing the gun, and the former 
standing at a distance of thirty paces. The gun was 
finished in 1865, at the Spandau Gun Factory, from a block 
of steel furnished by Mr. Kiukhof, of Berlin, and re- 
ported to have come from Messrs. Brown and Company, of 
Sheffield. It burst l4in. in rear of the trunnions into 
several pieces, the largest of which (the fragment which 
killed the officer and gunner) was about 601b. in weight. 
This was stated to be but the second instance of a proved 
steel gun bursting in the barrel, the other having occurred 
during the late campaign, when an oval piece was blown 
clean out of steel barrel in front of the trunnions. About 
130 rounds had been fired fromSthe gun, and there was 
no sign of any defect in the rifling. Colonel Walker 
stated that there was no defect which could be pointed out 
as the cause of the failure of the gun, but added that, in 
his hearing, Major Ribbentrop, sub-director of the New 
School of Gunnery at Berlin, pointed out to the officers of 
the class, while enlarging on the danger of cast steel guns, 
that in this instance “ the metal was manifestly not homo- 
geneous.” What became of the shot was not ascertained. 
The charge was, as usual, 1 lb. powder, and a blind shell. 
Iv January, 1869, a Krupp’s 8in. gun burst at Berlin. 

In Russia, in March or April, 1864, a Krupp’s Qin. 
breech-loading gun burst at Cronstadt. In a contidential 
report on Russian naval and military armaments, in War- 
office paper, it is stated that another Krupp’s breech-load- 
ing 9in. gun burst at the fifty-sixth round in June or 
July, 1866; charge, 45 lb.; shot, 3001b., greatly shaking 
confidence in steel guns. In January or February, 1868, 
yet another Krupp’s breech-loading 9in. gun burst in 
Russia; and in July, 1869, a Krupp’s steei 9in. breech- 
loading gun burst on board the Alexandra Newski, a 
Russian frigate, with great destruction of life. Two 
officers and about forty men were said to have been killed 
or wounded. 

We fancy these facts may give the advocates of steel 
guns something to think of. 








THE CHINESE GRASS MACHINE COMPETITION. 

Ar the India Museum there are now to be seen some really 
beautiful specimens of fabrics woven from the fibre of Chinese 
grass, manufactured, we believe, by Messrs. Wade and Sons, of 
Bradford. These stuffs have the appearance of very fine alpaca, 
with, however, a more silky gloss. They are, apparently, not so 
elastic as either silk or alpaca, as they more easily take and more 
permanently keep a crease. This objection is being overcome by 
working up a little wool into the fabric. Taking the possibility 
of making such beautiful fabrics, together with the authoritatively 
stated fact that “there is a practically unlimited extent of 
country in India where the plant could be grown,” it must be 
seen that the subject is one of vast importance, and that the 
material offers a wide field for work to our machinists. 

It will be remembered that, some time during last 
spring, several of the papers, including our own, published 
an ebvertinerneht giving the conditions of competition for a 
prize of £5000 to be won by the best machine, or machines, for 
preparing Rheea, or China grass—a kind of Indian flax. A 


number of inquiries have been made to us about this competi- | 


tion, from which it would appear that the conditions and par- 
ticulars generally are not quite so plain to contending competitors 
as they might have been. It is required that the machinery should 
produce a ton of fibre of a value of not less than £60 per ton in the 
English market, at a working expense of not more than £15 per 
ton. of lesser amounts are offered for inventions of 
merit, even if unsuccessful; and specimens of the bark and fibre are 
placed at the disposal of the applicants to the Home India 
Office. An onerous condition of the competition is, that “all 


machinery, &c., must be brought by the competitors, at their own 
charge, to a locality which will be notified hereafter, probably in 
the North-west provinces or the Punjab, and there worked, under 
the supervision of their own representative for a sufficient time 
to enable the judges appointed by Government to determine 
whether all the conditions named have been complied with. This 
involves an unknown, but certainly not inconsiderable expense. 
We cannot see why this competition could not, with a sufficient 
supply of Rheea, be carried out in England. Certainly, at least, 
preliminary trials could be made, “The prize machine is to be 
transferred, if required, to Government at five per cent.above cost 
price.” But the most absurdly grasping requirement is by which 
“the patent right in any such machine is to be transferred, if 
required, to Government on the latter securing to the patentee a 
royalty of five per cent / on the cost price of all machines manu- 
factured under the patent during its currency.” This would 
almost amount to selling the patent right of successful invention 
for little more than the £5000. It is true that the Indian Govern- 
ment, copying in this our Home Administration, are no respecters 
of patent rights, and would not scruple to use this invention, 
as they are now doing with others in India, without paying any 
royalty at all. We should have otherwise said that the fortunate 
competitor was selling his work for a mess of pottage. 

It will be observed that what is required is simply a mechanical 
process. As there is only about five per cent. of fibre to the 
whole bulk of the plant, a chemical process, such as has been 
proposed in some quarters, would be inadmissible, as it would 
almost certainly be attended with more or less diminution of 
the fibre. The problem is, a stalk like that of large-sized flax 
being given, the bark is to be removed off the stick, and the fibre 
then separated from this bark. In other words, a sort of flax- 
hackling machine would seem to be required. 

In conclusion, we may state that inventors in want of answers 
to special inquiries shvuld write to the “ Secretary of the Govern- 
ment of India, Home Department, Calcutta.” We understand 
that the time at first allotted, which would have expired on the 
tenth of next February, has been prolonged fur another year. It 
is also said that there are already not less than one hundred 
competitors, 


NOTES FROM PARIS. 
(From our own Correspondent, by Balloon Post.) 
Paris, Oct. 18. 

Marrers are approaching a crisis; Paris is yet unvivlated and 
a great change must take place before the enemy reaches her 
walls, the entire zoue which extends from the fortifications to a 
distance varying from two to three miles beyond the surround- 
ing forts is kept clear of the enemy. Keconnoi-sance parties are 
out daily in every direction, now to Bondy, now to Bougival, and 
now almost to Sceaux, and no serious repulse or accident has 
happeued, while the enemy has lost, as we believe, far more men 
than the French. Parties of prisoners are brought in daily, 
and not a large number of wounded. On the 16th General Bor- 
thant went out beyond Colomlees with part of a brigade and 
eight pieces of artillery to reconnoitre and shell the enemy's 


from the twelve centimetre field guns fell into the enemy's 


and opened fire, but four shells from the battery of Colomlees 
drove them off. The Zouaves hada sharp skirmish with the 
tirailleurs of the enemy. Now Argenteuil is five miles as the 
crow flies from the enceinte of Paris. This will give you a fair 
notion of our position at the moment. 

This morning early a considerable reconnoissance went out on 
the same side of the city, and an ambulance party with more 
than twenty vehicles and about a hundred mules has just past 
my window in the same direction ; it is more than probable that 
we shall have some ood or bad news to-night. 

Two great facts are ascertained now beyond doubt : first, that 
the Mobiles are splendid troops, gallant and speedy as the line ; 
and, secondly, that the Fiench artillery is now on a par as re- 
gards calibre with that of the enemy. 

Next, we know now that the forces in the provinces are large 


the enemy can call forward, nor whether his siege artillery 1s on 
the way ; on the balance of these two powers all depends, There 
is nothing around Paris that can hurt us much, and the enemy 
cannot starve us out for a good time yet. 

There is another important fact to be mentioned; not only 
have all our letters got safely out, but we are now daily getting in 
a few papers and letters—though only a few—and this has an 
immense effect in improving our spirits. 

Generals Trochu and Ducrot, who, with Bazaine, seem to 
have been the only capable men about Louis Napoleon who 
dared to offer an opinion respecting his blind policy, and who 
were, consequently, denounced and distrusted by the incapables of 
the Tuileries, are doing their work magnificently with the aid of 
Generals Vinoy, Blanchard, and others; and, if circumstances 
give them the slightest chance of success there is little doubt 
they wil achieve it. The nation is in arms now, the power is in 
the hands of camp and not carpet knights, and it may be that 


come to Paris. There is a report that the Prince Royal is dead 
at Versailles ; everybody will pity him, knowing his opinions ; 
but if the report be true it will be bis father that will be pitied. 

The Government has just issued a very long and important 
document to show, quoting its own words, “ The immense effurt 
that has been made in a few weeks by a city, considered incapable 
of defending itself, to render itself truly impregnable.” The 
document is divided into three sections—military engineering, 
artillery, public works. The following are a few of the most 
remarkable , or rather of the sense of them, for that is 
all a balloon letter will allow of:—At the time of the great 
disasters of the army of the Rhine the enceinte of Paris was not 





only unarmed, but unprovided with any kind of cover traverses or 
magazines ; the forts (abris) were not in a state of defence, and 
| the outer works were all injured by time. The late Govern- 
ment never thought of placing Paris in a state of defeace even 

after the first reverses, or only regarded it as an affair of the 
| future. Four new forts were planned, but events moved so 
| rapidly that earthworks had to be substituted for masonry. . . . 
In the forts almost everything had to be done; there were 
| neither abris, platforms, magazines, casemates, nor embrasures, 
| still less any of the necessary accessory works without. The 
| military engineers supplied all these with remarkable rapidity. 
In the six 1(f 8 occupied by the marines the earthworks and 
armaments were executed by these corps with remarkable energy. 
The sixty-nine gates of the enceinte had to be closed and fur- 
nished with bridges. This, work occupied 11,000 workmen. 
Four canals had to be barred, and the Seine stockaded. ‘The 
military zone had to be cleared of houses, portions of the Bois de 
Boulogne and Vincennes cut down, the forts supplied with pali- 
sades, extending in all 61,000 metres, and, finally, three new 
batteries were formed at St. Quen, Montmartre, and the Buttes 
Chaumont. 


works at the bridge of Argenteuil, at 2000 metres. The shells | 


camp; the Germans brought up a field battery at full gallop | 


aud well armed, and provided with artillery and coming to our | 
aid ; on the other hand, we do not know what additional force 


within a month King William will bitterly regret having | 


On the ramparts traverses and abris were constructed 
2,000,000 of sacks of earth laid on the parapets, and seventy 
vaulted magazines constructed for powder and matériel. 

One .f the weakest points of the fortification—that opposite 
Meudon—has been rendered one of the strongest. Several 
quarries had to be opened to supply the works with stone, 
while old ones and the great eguouts had to be protected 
and converted into mines. Electric apparatus of great 
power have been established in all the forts and in other 
places. The river has been dammed so as to insure the 
action of the plated gunboats, &. From Vitry to Issy on 
one side of the city, and from St. Denis to the canal of the 
Oureq on the other, the houses have been crevelated and the 
streets barracaded. Further out still the villages of Noisy, 
Rosny, an | Nogent are entrenched, and works are still proceed- 
ing beyond Charenton connecting the Seine and the Marne, and 
passing through Maisons-Alfort. ‘:ore than 80,000 men have 
been employed in these work+, which represent an incalculable 
cubeage. While the place is being strengthened the defences are 
being pushed out further every day, so that while on the 19th 
of September we were limited to the line of the outer forts, we 
have since wrenched from the enemy seventeen villages and 
points of importance, which are now all either. strongly en- 
trenched or barricaded against him. 

In the sectiou on artillery we learn that, according to the rules 
laid down in 1867, each bastion of the forts and enceinte was to 
be armed with seven pieces of artillery ; but at the commence- 
ment of the war there were but three pir ces per bastion in the 
forts, and not one on the enceinte. After the Sth of August a 
few pieces were placed on the ramparts, to satisfy public 
opinion. The artillery reserve of Paris consisted uf two parks 
of 250 piece s each, but it was all sent to Metz and Str asbourg, 
where it remains. The ammunitivn was very scanty— about ten 
charges per piece—and the elongated shells, which are now almost 
the only kind used, were very few. There were scarcely any 
canister shot, or even the elements of it, and the provision of 
powder was only 540 tuns. The personnel was even weaker than 
the matériel. A dozen officers at most were spread over the 
enceinte, and in some of the forts the service was represented by 
a single battery keeper. 

At the present moment with the aid of all corps, and esp ci lly 
the naval forces and retired officers, the artillery numbers 13,000 
otiicers and men. There are 2140 guns on the enceinte and in 
forts. The quantity of powder in the magazine is 3000 tons 

(twice as much as was consumed during the seige of Sebastopol), 
| and the fabrication is still proceeding. The provision of elongated 

projectiles has been brought up to 4U0 per piece for the fortifica- 
| tions, and 500 per piece for the forts. The manufacture of in- 
} 
| 





fantry cartridges has been increased till the produce is 2,000,000 
a week, or far more than any possible demand, Another very 
important service of the artillery is the adoption of guns which 
have compelled the enemy to extend the radius of his invest- 
ment. Nearly all the forts and all the most important points of 
the enceinte are abundantly provided with heavy guns carrying 
great distances, The same pieces form the magnificent batteries 
| of Chaumont and Montmartre (both within the walls), which 
sweep the whole extent of gruund from Gennevilliers to Ro- 
mainville, and of the batteries of the park of St. Ouen which 
protects the fort of La Briche, and dominate the slopes of the 
Seine to the right of Argeuteuil. On the other side of the river 
similar guns protect the Point du Jour, the valley of the Seine, 
the cuniluence of the Marne, and the Orleans Railway. Finally, 
the bastions are already tw receive at a short notice the neces- 
| sary reserve of guns, which is no less than 350 pieces. 
| ‘Lhe engineers of the Ponts et Chaussées, and the mining en- 
| gineers, have contributed largely to the work of defence. They 
directed the earthworks and constructions for the closing of the 
gates of Paris, the completion of the fosses and glacis, the 
| establishment of the new batteries, and the clearing of the outer 
| military zone. They collected all the timber necessary for the 
| works, often from spots thirty leagues distant from Paris, aided 
| in the defeuces of St. Denis, and turned the waters of the Ourcq 
| into the fosses of the fortifications, and constructed many of the 
| redouvts. They are now occupied aiding in the completion of 
the second and inner enceinte of the city, of which the chemin 
de fer de ceinture forms the base. In addition to this a third 
enceinte is being formed,which, amongst other things, transforms 
the place of the Arc de Triumphe into a veritable p/ace d'arms, 
and an almost insurmountable barrier. 
In eighteen days the corps of the Ponts et Chaussées laid a rail- 
| way twenty-five miles long ail round Paris in the military road; 
they also built huts for 80,000 Mobiles, and constructed two dams 
on the Seine,a stockade on the river, and an incombustible dam to 
arrest any fluating fire, besides many other important works, in- 
| cluding a large iron-plated magazine for petroleum and ammu- 
nition. 
| Three special commissions were appointed by the Minister of 
Public Works to aid in carrying into execution various means of 
defence. But it is impossible to give even the most curtailed 
notice of these in the espace that remains to me in a balloon 
letter, and must, therefore, complete the analysis of this im- 
portant ducument in another letter. Enough, | trust, has, how- 
ever, been given to show that Paris is in anything but a for- 
lorn condition, and that, ou the contrary, the chance of the city 
| being taken, or even bombarded, is much less than some people 
| believe. 


| 








| TRIAL OF AN AVELING AND PorRTER STEAM Roap ROLLER AT 
Orance, New Jersey U.S.—This machine, purchased by Daniel 
Brennan, jun., in England, for use in this country in the construe- 

| tion of broken stone pavements on the Telford and macadam sys- 
tems, was tested for the first time on the 29th of September, on 

| Main-street, East Orange, N.J., in the presence of a large number 
of invited guests. The section of mel on which the trial took 
place was a macadam surface, and the test gave general satisfac- 
tion. Mr. Brennan imported the machine at an expense of 
5000 dols. It weighs 36,000 pounds. Much interest is felt in the 
success of Mr. Brennan, a young man of great enterprise, and to 
whom has been awarded contracts tor a number of miles of mac- 
adam pavement in the young city of Orange. —Scientific Ameri- 
can. 

TITANIC STEBL.—The extensions at the Forest Steel W orks, near 
Coleford, belonging to the Titanic Steel and Iron Company 
(Limited), to which we referred a short time ago, are now in 
operation, The object of these extensions—the production of a 
tough and uniform quality of steel, suitable for shafting, piston- 
rods, and general forgings, as well as for wire-ropes and telegraphs 
—seems tohave been successfully attained. An excellent wire 
mill has been provided, and what are known as “* Homo-rods” ave 
being sent off in considerable quantities, and of a superior descrip- 
tion. Another steam hammer--70 cwt. double-acting—is bei 
put down, and generally the works are being p’ for a mu 
more extensive trade than that of engineers’ tool steel and steel 
for mining purposes, to which the company’s operations have so 
far chiefly been confined. We trust that this branch of the in- 
dustry of the Forest of Dean wiil thrive, and that the Titanic 
Company’s wire mills will become as well known and patronised 
as the celebrated charcoal wire mills of that district.—Mining 
Journal, 





I ee 








— 
ne oe 





q 
i 


300 


THE ENGINEER. 





Ocr. 28, 1870. 








INSTITUTION OF NAVAL ARCHITECTS. 


Tue following circular isin course of being issued to 
every member and associate of the Institution of Naval 
Architects :— 

The council of the Institution of Naval Architects have had 
under consideration the question of providing a good series of con- 
tributions for their next session. ey have accordingly—with 
the assistance of a sub-committee specially appointed for the pur- 
pose—prepared a list of subjects, which they desire to submit to 
the members and associates of the Institution as questions on which 
they will be glad to receive communications for the annual general 
meeting in March, 1870. 

They trust that this invitation will be kindly responded to by the 
members and associates of the Institution and their friends, and 
thatthe “Transactions” for 1871 will thus exceed, bothinthenumber 
and value of the communications, the results of any previous year. 

To prevent disappointment, it is requested that all such com- 
munications may be forwarded to the secretary of the Institution 
not later than the 1st March, 1871; the council cannot otherwise 
undertake to find a place for them in their programme of proceed- 
ings. It would also be well that gentlemen proposing to read such 
papers should announce their intention to the secretary as soon 
after Christmas as may be, in order that he may be able to make 
suitable preparations for the meeting. 

In naming these subjects, it is by no means the intention of the 
council to restrict gentlemen desirous of reading papers on other 
matters, nor is it intended that the list should be an exhaustive 
one. It has been thought better to publish ashort list at present, 
so that future lists muy present some distinctive features. 


SUBJECTS FOR PAPERS. 


1, The armament of ships of war. 

2. The construction and armament of ships of war for the pro- 
tection of commerce, 

3. The construction of vessels for coast defence. 

4. The effect on naval construction of torpedoes, or other modes 
of submarine attack, 

5. On the results of the best modern practice in ocean steam 
navigation, with reference to the latest modern improvements — 
such as surface condensation, superheating, compound engines, and 
the like ; also the value of each of these taken separately, and 
especially the results of any actual experiments to test this point. 

6, On economy of fuel in marine engines, with detailed results. 

7. On the life and cost of maintenance of merchant steamships, 

8. Composite shipbuilding. 

9. The design and construction of yachts. , 

10. On legislative interference with the construction, stowage, 
and equipment of ships. 

11. The effect upon shipbuilding of Lloyd’s rules, the Liverpool 
rules, and the rules of other similar societies for the classification 
of ships ; and in ships not classed. 

12. On methods for the proper strengthening of ships of extreme 
proportions, and on the precautions necessary to insure their 
safety at sea, 

13. On the present state of knowledge of the strength of 
materials as applied to shipbuilding, with especial reference to the 
use of steel. 

- On the masting of ships, and on iron and steel. masts and 
yards. 

15. On the disposition and construction of bulkheads, and on 
their attachment to the sides of iron ships. 

16. On the ota of fouling of the bottoms of iron ships. 

17. On machines for the economising of labour in the construc- 
tion of ships. 

18. On the use of machinery for economising labour on board 
ship, whether merchant ships or ships of war, and whether for 
loading or manceuvring. 

_ 9. On telegraphic or other communication of orders on board 
ship. 

20, On the conveyance of passengers and goods over estuaries 
and straits, and on railway ferries. 

21. On floating structures for special purposes—such as docks, 
lighters, tank vessels, light ships, telegraph ships, and others. 

22. On ships’ boats, pestle those propelled by steam power, 
and with particular reference to vessels having littl2 or no rigging. 

23, On the steering of ships, and on ere. 

24. On the correction of compasses in iron ships. 

25. On the measure and amount of resistance opposed toa ship’s 
progress by the water through which it moves. 

26 Exact information—either experimental or theoretical—on 
the efficiency of propellers. 

27. On the economic value of form and proportion both in 
merchant vessels and in ships of war. 


CHARLES W. MERRIFIELD, Hon. Sec. 
9, Adelphi-terrace, W.C., October, 1870. 





THE VAESSEN SYSTEM. 
(Continued from page 284.) 


Tue following particulars have been compiled from papers b 
M. Marché, Lopez Bustamente, and L. Rey, and the engi- 
neers of the Alar del Rey and Santander line. The goods engines 
present the following peculiarities:—All the mechanism is external, 
and the cylinders are inclined. The suspension is effected by 
means of compensation springs, which cause the several axles to 
participate in the accidental variations of the load which each of 
the wheels may be subject to during the run. The fire-box is on 
the Belper system, to admit of the burning of small coal. The 
water tanks and coal-boxes are placed by the sides of the boiler 
and above the coupled wheels, so that the weight of the fuel and 
water is utilised for adhesion. The boiler is fed by means of a 

ump and a Giffard injector placed on one of the sides of the fire- 
on. Finally, a powerful brake acts upon the hind wheels of the 
machine. 

The principal data are the following :—The total heating sur- 
face is 138'56 square metres, or about 1490 square feet, of which 
129 36 metres is for the tubes, and 9°20 metres for the fire-box. 
The effective pressure is eight atmospheres, the diameter of the 
cylinders 0°460 metres, the stroke 0°61 metres, and the diameter 
at the tread of the driving wheels 1°200 metres. 

The surface of the two pistons is then 3322 square centimetres, 
the theoretical traction effort per effective atmosphere is 


1°03 kilo. X 3322 x sx0eD = 1108 kilos, 


The traction effort, admitting a coefficient of efficiency of 0°60, 
will be at the maximum 5318 kilos, 

The total weight of the machine empty is 36,000 kilos; full, 
45,000, of which 36,000 rest upon the driving axles; the adhesion 
being utilised to one-sixth, the traction effort would be 6000 kilos, 

The passenger engines have two coupled axles with driving 
wheels of 1680 metres diameter. The water and coal receptacles 
placed - 4 the side of the boiler reach as far asthe smoke-box. 
The truck is like that of the goods engines, but the joint of the 
horizontal lever is placed in front of the truck. 

In a curve of metres radius the displacement of the pivot 
is 0°022 metres, and that of the wedges 0°025 metres. These two 

8 rise to 0°075 metres for a curve of 100 metres radius. The 

me a data are—Heating surface, fire-box, 9°80 metres ; tubes, 
07°45 metres ; total, 117°25 metres, about square feet. The 
diameters of the cylinders, the stroke, and the capacity of the 


ler are the same as for the goods es. The theoretical 
traction effort per effective atmosphere is then 
1°03 « oe 
3322 x = xb 791 kilos, 


The traction effort, admitting an amount of K = 0°6, may be 
then 3800 kilos. 

The total weight of the machine empty is 35 tons 5 cwt., and full 
45 tons. The weight upon the two driving axles is 28 tons. With 
the adhesion at prvaete we might have an effort of 4670 kilos.; 
water carried, 4500 kilos. ; coal carried, 1500 kilos. 

To complete these observations it remains to show the results of 
a series of trials which have been made with the nger engines 
on the portion of the line comprised between ke t Corrales and 
B This section is 16 kilos. long, in gradients of 10 mm. 
About a third of the run is in a curve of 275 metres 
and 300 metres radius. The resistance per ton drawn on 





each of the parts of the section, for which separate obser- 
vations have been made, is established in the following 
manner :—Admitting (the being comprised between 20 kilos. 
and 30 kilos.) that the re ce per ton of train is, on a level, 


5kilos., and that that due to a curve of 275 metres radius is 
4kilos., we find— (1) From Corrales to Fraguas: Length, 
7800 metres ; mean gradient, 0°0087 metres; curves of 4 kilos. ; 
resistance per ton, 16kilos. (2) From as to Santa Cruz: 
Length, 2900 metres ; mean gradient, 0°0131 metres ; resistance, 
18 kilos. (3) From Santa Cruz to Portolin: Length, 2100 metres ; 
mean gradient, 0°0167 metres; resistance per ton, 21°7 kilos. 
(4) From Portolin to Barcena: Length, 3200 metres; mean 
gradient, 0°017 metres; curves of 275 metres; resistance per 
ton, 26 kilos. The mean resistance from Corrales to Barcena 
would be 22 kilos. The maximum resistance is produced be- 
tween Portolin and Barcena, on a gradient of 0°020 metres, in a 
curve of 275 metres. It then attains to 5 kilos, + 20 + 4 = 29kilos., 
or 641b. nearly, per ton. For the calculation of the resistance of 





50 X 30 kilos., 5 + 45 x 335 = 3032 kilos. amount of K = 0°51. 

Third Trial. —Thesame train, on its return, that is to say, onits 
descent, ran at the following speeds :—Barcena to Portolin, 
34 kilos. ; Portolin to Santa Cruz, 45 kilos.; Santa Cruz to Fra- 
guas, 40 kilos. ; Fraguas to Corrales, 45 kilos. Average 41°9 kilos., 
or about 26 miles an hour. 

Fourth ee patie was made on the running of a 
train consisting of ten ‘ons, three empty wagons and a 
tender, weighing ther 155 tons, with a very strong south wind 
acting on the front from F; as to Barcena. The engine crept 


slowly along on e aiguilles of Fraguas (gradient 
of 12 mm.); it crept slowly near Santa Cruz 
on a gradient of 19 mm., say, 1 in 52, in a straight 


line. It stopped a little, then again went on, on the 
same gradient, and continued as far as Portolin, where 
it stopped on the curves of 279 and 275 metres radius. It 
could not go on; the train was cut, and the machine 
arrived with six wagons (84 tons) at Barcena, at a speed of 30 
kilos. The mean speed was only 10 to 12 kilos. The water 
of the tender and of the cylinders wetted the rails. In the part of 
the line where the machine crept along and stopped the first time 
(gradient of 19 mm. in straight) the resistance was :— 
155 X 25 + 45 X 28 = 5135 kilos. ; 

The weight utilised for adhesion (2800 kilos.) only represents this 
traction effort multiplied five times and a-half, which explains the 
creeping pace. It is natural enough to admit that at the time ofthe 
second stoppage which took p (on a gradient of 15 mm., 
and on a curve of 275 metres), the machine was under analogous 
conditions, that is to say, that the resistance was about 5100 kilos. ; 
it results that the excess of the resistance due to a curve of 275 
metres radius would be equal to 
the resistance on a gradient of 








19 mm. — 15 mm. = 4 mm., or 
4kilos. per ton. The engineers 
of the Santander line admit, fur- 
ther, that under favourableweather 
conditions these engines can draw, 
—--on a gradient of 20 mm., 120 
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the engine we may admit an excess of resistance of 3 kilos. per 
ton of engine. 

First Trial.—A train consisting of six carriages, two brakes, 
and four loaded wagons, weighing together 110 tons, ran at a mean 
speed of 30 kilos. fabout 18? miles) an hour, on the section from 
Corrales to Fraguas. The speed was occasionally 40 kilos. (about 
243 miles). The rails were The engine going from north to 
south had to overcome the resistance of a strong south wind acting 
on the front, and sometimes laterally. The pressure in the boiler 
was five effective atmospheres, e resistance of the train under 
these conditions was at a mean (by adding 1 kilo. per ton to take 
into account the action of the wind):— 

110 tons X 17 kilos. + 45 tons X 20 = 2770 kilos. 
The theoretical traction effort was:— 
791 kilos. < 7°5 = 5932°5. 
The amount of the co-efficient K of utilisation was then:— 


= = fh * 
K aS 47 
The adhesion was utilised to one-tenth. Finally, the speed bein 
30 kilos. an hour, or 8°33 metres per second, the work develo; 
~ second was, on the average, 2770 X 8°33 = 23,080 kilos., or 308 
orses. 

Second Trial.—The same train was to continue the ascent to 
Barcena, but the wind being Me | impetuous, and the resist- 
ance increasing beyond Fraguas, the four loaded wagons were 
detached, and only 50 tons were drawn from Fraguas to Bar- 
cena. The following speeds were observed:—(1) From Fraguas 
to Santa Cruz, 32°523 kilos.; (2) from Santa Cruz to Por- 
tolin, 32°868 kilos.; (3) from Portolin to Barcena, 33°516 kilos. 
Estimating during this run the action of the wind at 1°5 kilo. Be 
ton, we find that in each of these three periods the traction effort 
was—From Fraguas to Santa Cruz, 1986 kilos. ; from Santa Cruz 
to Portolin, 2339 kilos.; from Portolin to Barcena, 2748 kilos.; on 
the average, 2386 kilos, 52601b. The om speed having been 





tons, at a speed of 20 kilos. an 
* ae | hour, which represents a traction 
Ne effort of 4260 kilos., and a work 
~~~ developed of 315-horse power. 
As to the goods engines, ob- 
= servations have been made on 
i] the same tract from Fraguas to 

1 Bareena. They have given the 
following results :— (1) Train of 152 tons; speed (without stop- 
pages at stations), 23°55 kilos. ; pressure in the boiler, 7°5 atmo- 
spheres; gentle wind, dry rails. (2) Train of 162 tons; speed, 
1 kilos.; pressure, 8 atmospheres. (3) Train of 192 tons ; speed, 
16 to 17 kilos. The accompanying table sums ~ ¢ the results of all 
these trials ; the relation of the work supplied to the weight of 
the machine has been pointed out, stores included, the 
number of horses corresponding to each ton of engine, and the 
weight of machine corresponding to each horse-power. It may be 
concluded from this table that the average work done is 300 to 310- 
horse power, or about 7 horses per ton, and that the weight of the 
engine is 140 to 150 kilos. (say 300 lb.) per horse-power. The goods 
engines besides have been worked on the Santander line for several 
ears, and have been the subject of an interesting report by M. de la 
Teun chief engineer to the Isabella II. line, in which it is shown 
that these machines have great stability ; that the play of the 
movable truck leaves nothing to be desired, and that the gentleness 
of the movements admits of the ——- speed in curves of 200 
metres, From the 10th of June, 1861, to the end of 1862, eight of 
these machines passed over 197,356 kilos., and met the requirements 
of a traffic of 43,000,000 kilometric tons, consuming 3,069,136 
kilos. of coal, or 15°5 kilos. per kilometre travelled over (stoppages 
at stations, lighting, &c., included). Since the establishment of 
rizes, this consumption has been reduced to 14 kilos. The first 
ocomotives on this system were contracted for in October, 1860, 
and used in the spring of 1861. When the Isabella Railway Com- 
pany had become assured that this kind of engine offe great 
advantages over other kinds for their line, with its steep gradients 
and sharp curves, they ordered by contract of the 22nd of June, 
1863, from the St. Leonard Company at Liége ten new machines, 
six of which were passenger and four goods, and which were 
supplied to them at the commencement of the year 1864. The 
Isabella II. Company (line from Alar del Rey to Santander) 
has at present upon its line nine passenger and twelve 
a? engines on this system. This same kind of locomotive 






























































9:16 metres per second (32°97 kilos. per hour), the work developed | has been likewise extensively adopted by the Liégeois 
averaged 291-horse power. Finally, the maximum traction effort | Limbourgeois Railway, for getting out of the valley of Liége 
was : (Belgium). 
PASSENGER ENGINES. 
Relation of 
Relation of 
Space 8 in | Speed in Work in the work to 
Designation. travelled —— ometres | metres ol kilo- feng the weight ne were < ‘ 
over. per hour. | secon grammes, << oad to the work. 
m. horses. kilogrammes. 
URGE TID OUOED: co. cs <0 00 oe 00 7800 2770 80 8°83 23074 308 68 146 
TEES icc ce 6o oe 6 * 2900 1986 32°5 9°04 17953 239 53 188 
Train of 50 tons oe 08 oe 68 oe oe 2100 2339 32°9 9°13 21355 285 63 158 
TEEGE COURS cc. 00 56 oe 00 00 3200 2746 33°5 9°31 25894 343 76 131 
Average train of 50 tons ee ee ce ee 8200 2386 $2°9 9°16 21856 291 6'5 155 
UE GVEUED «4c ce sc ce ce 00 16000 2573 31°45 8°74 22488 300 67 150 
Estimate of the engi eo ce ce oe _ 4260 20 5°56 23670 315 7 143 
Traction effort per metre of heating surface .. .. 22to 36 kilos, Work produced per metre of heating surface .. .. «. 25 horses 
Do. do. fire-bars .. .. 102to165 ,, | Do. do. fre-bars oe ce. oe EIB Gy 
GOODS ENGINES. 
OE SIRO: ae. Se: 05 ioe! de ee 8200 4464 23:56 | 654 24103 821 71 140 
ED 65. a. i cpa 8200 4589 19 | 5°28 24230 323 72 139 
ee SO. 6a ax bk ee es 8200 5349 | 16°5 | 444 23730 816 70 142 
Average se se ss vs oe ae vs oe | 8200 | 4800 | 1905 | az | 24020 0 | m1 | Mos 








Traction effort per metre of hea‘ surface .. 2 «. 
Do. do. gn 


+» 34°6 kilos. | 


-- 180 ,, 


eo co eo 2°3 horses 


Work produced per metre of heating surface 
Do. - do. of fire-bars .. .. « «- 120 ,, 








THE INSTITUTION OF CIVIL ENGINEERS. 
SusJsxcts For Prem10Ms, Session 1870-71. 

The council of the Institution of Civil Engineers invite com- 
munications on the subjects comprised in the following list, as 
well as upon others ; such as (1) authentic details of the 
of any work in civil engineering, as far as absolu 
(Smeaton’s account of the Eddystone Lighthouse may 
an example) ; (2) descriptions of engines and machines of various 
kinds; or 3) —. on —— —— = engi- 

‘or metallurgy. pproved origina’ i 
pee Poe the council will be ie caend the prombems 


— t of special funds devoted for the \. 
L 5 the strength aud resistanse of mererisie, peectioally end 


po hee design of retaining walls. 
3. On steam and h: cranes, and on the application of 


progress 
executed 


steam power in the execution of public works. 
4. On the different systems and the results of the use of road 


traction engines. 

5. On land-slips, with the best means of preventing or arresting 
them, with examples. 

6. On the gauge of railways. 





7. On the principles to be observed in laying out lines of railway 
mountainous countries, with examples of their application 
ees, the Indian Ghats, the Rocky Mountains 
of America, and similar localities. 
8. On ities in the systems of construction adopted for 
railways in different countries. 
9. On the systems of fixed signals at present in use on rail- 


wai 
10. Descriptions of modems loccenstive enginey Salened with a 
view to chea apn el concen, Sars Ses ty of x 
11. Mewes arrand of continous brakes w! have been ively 
Rana eine Sag nll in layi t th 

wl ying out the 

diese end Cenevadtae al an ate eeruamamee ebnalens 


mation of, the surfaces of streets of large towns. 
14. On the advantages and disadvantages of subways for gas and 


5 
4 
4 
F 


water mains, and for other similar 
Aeconsts of ealsting watettoris; inctading the sources of 
pent ee et an deed talon of eeing ook tao 


ing water, the distribution to the consumers, and 
practical results, id 
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16. On the theory and practical 
a for raising water; as well as of turbines, and of water 


PET. "On the a pentp saya to the drainage of towns and 


the wage. 
18. ty employment of steam te in agriculture. 

19. On the theory and of the modern methods of warm- 
ing and ventilating — iuscous fel 

. On the supply o in towns for heating purposes. 

21. On the design an J ccectetion of gasworks with a view to 
the manufacture of gas of high illuminating power, free from 
sulphur compoun: le of carbon ; and on the 
most economical system of distribution of gas, and the best modes 
of illumination in streets and buildings. 

22. On the theory of heat applied to jo stoam engines. 

23. On the theory of condensation in steam engines, and the 
total effects upon the efficiency of a steam engine of the various 
modes of producing condensation. 

24. On the practical employment of heated air as a motive 
power. 

25. Description of successfully applied gas 

26. On the maintenance, sl , of = Te tatous on the 
coasts of France, Belgium, and Ho! 

27. Description of the sea works at the mouth of the river 
Maas, and the effects produced thereby. 

28. On the construction of tidal or other dams, in a constant 
or variable depth of water ; and on the use of cast and wrought 
iron in their construction. 

29. On the arrangement and construction of floating landing- 
stages for passenger and other traffic, with existing examples. 

30, On the different systems of swing, lifting, and other ope’ 
bridges, with —— a and on the theory and acted 
design of machinery for wor 6 opening ing bridges. 

31. On the present condition of knowledge relating to the fric- 
tion of vessels passing through water at different velocities, 
with 1 ea for future research, either theoretical or experi- 
men 

32. On the design and details of construction of ships of war, 
having regard to their armour, ordnance, mode of propulsion, and 
machinery. 

33. On the desigr and the materials for the construction of land 
Sotientions, 

On the measures to be adopted for the protecting iron and 
iron oe from corrosion. 

35. On steel, and its present position as regards production and 
application. 

36. On the safe working strength of cast and malleable iron and 
steel, including the results of experiments on the elastic limit of 
long bars of iron, and on the rate of decay by rusting, &c., and 
how far vibration or prolonged fatigue affects the strength of rail- 
— — —, shafts, &c. 

modern progress in telegraphing engineering, includin 
a notice of the theoretical data upon w! > ae pn panem A has eos 
based ; as well as a description of the improvements in the con- 
struction of land and sea lines, and in the working instru- 
men 

38. On the methods of producing artificial cold and ice by the 
conversion of mechanical force. 

a. council will be glad to receive, for the purpose of forming 

pa ” to the minutes of proceedings, the details and re- 
sults of any experiments or observations on su jects connected with 
engineering science or practice. 

The council will not consider themselves bound to award any 
premium, should the communication not be of adequate merit, but 
they will award more than one premium should there be several 
communications on the same subject deserving this mark of dis- 
tion. It is to be understood that, in awarding the premiums, no dis- 
tinction will be made, whether the communication has been 
received from a member or an associate of the Institution, or from 
any other person, whether a native or a foreigner. 

The communications must be forwarded, on or before the 1st of 
February, 1871, to the house of the Institution, No. 25, Great 
George-street, ‘Westminster, S.W., where copies of this paper, 
and any further information, may be obtained. 

The Institution of Civil Engineers, 
25, Great George-street, Westminster, 8S. W., 
October, 





SouTH KEensiIncToN MuseuM.—Visitors during the week ending 
Oct. 22nd, 1870, On Monday, Tuesday, and Saturda; » Soe, from 
10 a.m. to a .m.: Museum, 12,342 ; feyrick and o ries, 
2379. On Wednesday, Thursday, and Friday (admisston 6d.), 
from 10a.m, till 5 p.m., Museum, 2166 ; Meyrick and other 
—. 150. Total, 17, 037. Average of corresponding week in 

rmer years, 10,644. Total from the opening of the Museum, 
? y e 

ENGLISH MECHANICS’ SCIENTIFIC AND MECHANICAL SocIeTy, 
MANCHESTER.—A ‘‘general half-yearly meeting” of the above 
society will be held in the Junior News-room, Mechanics’ Institute, 
David-street Ve entrance), on Wednesday, November 
2nd, 1870, at 8 p.m. Business: Secretary’s report for the half 
os ; election 0 officers ; proposals for intercommunication with 

dred societies ; rectification of the circle; railway ox, 
&e. Attendance of members and friends is partic re- 
quested. 

THE RoyaL PotytTecunic InstiruTIoN.—The ghost illusion, 
which in one place or another has long been such a great attrac- 
tion, at the Polytechnic has | not yet lost its influence, and when 
it has been t ily n Mr. Pepper finds that the 
aaa os demand renders its reproduction necessary. So now he 

ibits qe of all kinds, as of old, but explains afterwards 
how the illusion is produced. This explanation is given by Pro- 
fessor Popper without reserve, he removes the iT. from the 
front of the platform, and oy the real actors in the height of 





assists the memory ; for instance, su: 
for some time from the lecture re walked i aa of the 
latform, and oe one sentence only from the new position, his 
earers would be more likely to remember that — sone 
because he spoke it am © diferent | lace. Pande 
the lecture he took wu 
above his head utte 
listeners to look u Avg ied By vy 
a tin tack. This fact also proved, he 
said, that the action ‘of the memory is not altogether volun- 
tary. He proceeded to show how to teach hy by 
the aid of associated ideas. He took a small » d the 


a = lace of 8 being the case, 
uinea was represen’ by the of the boy’s nose, and the 
lecturer im: the fact on the boy’s mind by ru 

of his nose with a sovereign. Then he 


of pumps, and other | 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
1749. ALEXANDER Sovrawoop Stocker, Thomas-street, Horsleydown, 
Surrey, “ a in bottles and and other articles to 
be Ts therewith, some of which are applicable to other pur- 
poses, and the manufacture thereof.”—18th June, 1870. 
“leas or oon ALFRED Grsss, Gilwell Park, Essex, “ Improvements in 
tus for drying as animal, and chemical and 
po ET products.” —lst a 1870. 

2371. Simon - eee Warchin, inaut, “A new system of spinning, 

and a) Ce us connected therewith. wa 

2575. Witttam Taomas Guyatr, Bedford-row, London, “‘An improved 
process for marking railway and other tickets, trade-mark labels, com- 
mercial cards, or similar ted forms. "30th August, 1870. 

2489. Joun Hamitton and Ropert Paterson, Glasgow, Lanarkshire, N.B., 
“* Improved appliances for ex’ — "15th September, 1870. 
2522. ADOLPHUS NKENBERG, ich . “Improvements in appa- 

ratus for raising and drawing off liquids. ” 20th September, 1870. 

2565. Henry Lomax and Josep Lomax, Over Darwen, Lancashire, 
“* Improvements in sewing machines.”—26th September, 1870. 

2607. WARD WyLaM, Manor House, Drayton-green, Ealing, “An 
improved oven for baking biscuits, bread, and other aliments.”—30th 
September, 1870. 

2613. Bensamix Stppat and Josern Sippatt, Dewsbury, Yorkshire, 
“ Improvements in the steamers or Nag oy employed in conjunction 
with cloth mills and ."—Lat October, 187) 

2631. Joseru Atrrep Roruawe t, R ttom hire, 
ments in stop valves.” —4th October, 1870. 

2636. Joun Garretr Tonouer, Sphinn tattinen, London, “ Im- 

rovements in Brussels and in tapestry carpets.”—A communication 

m George Crompton, Worcester, Massachusetts, U.S. 

2638. Jonn Dunstan, Greenwich, Kent, “ Improvements in breech-load- 
ing fire-arms.” 

2640. Dovetas Move, British Ironfoundry, Blackfriars-road, London, 
“* Improvements in spring hinges.” 

2642. ALFRED VINCENT NewTon, Chancery- lane, Loudon, ‘‘ Improvements 
in the working of galvanic batteries.”.—A communication from Edwin 
Dodd McCracken, Henry Jotham Newton, Henry Burnham Kirkland, 
ae Joseph Roderick Husson, New York, U.S. 

Huxter Henry Murpocn, Staple-inn, London, “New improved 
mechanism for weaving without cards, which mechanism is applicable 
to all looms.”—A communication from Count Peter Ambjorn Sparre, 
Rue Lafayette, Paris.—5th October, 1870. 

2646. James LumiLey and WiLson PARNELL, Bolton-le-Moors, Lancashire, 
“Improvements in washing machines.” 

2648. Humpnrey Bracewe.i, Joun Buicock, and Georce WHITTAKER, 
Burnley, Lancashire, ‘‘ Improvements in looms for weaving. 

2650. WittiamM Evans and Tuomas Price, Allcastle Tin Works, Lianelly, 
Carmarthenshire, “Improvements in the manufacture of "tin- plates 
and other metal-coated plates.” 

2654. Samvet CHatwoop, Bolton, Lancashire, and THomas WILLIAM 
Toatx, Royal Polytechnic Institution, Regent-street, London, “ Im- 
provements in safes, strong rooms, and apparatus for the protection of 
valuable property.”—6th October, 1870. 

2656. Martyn Joun Roserts, Pendarren, near Crickhowell, Brecon, 
“Improved means or apparatus for stopping or regulating the flow of 
fluids, gases, or steam.” 

2658. Joun WILLIAM FLETCHER, Chester, ‘‘ Improved meee and fuel 
for facilitating the soldering of the joints of electric telegraph and other 





“Ty 
improve- 


2662. Grorce Hasevtine, Southampton-buildings, London, ‘“‘Improve- 

— in bows, scarves, and — articles to be worn with collars.” — 
ion from E H. Clarke, Chicago, Illinois, U.8. 

2664. Anprew McNie., Tiverton, so 4 and WittiamM WHEATON, 
Exeter, Devonshire, “‘ Improvements in the process of revivifying the 
materials used for the —_ of gas.”—7th October, 1870. 

2666. CHaRLes ANTHONY WHEELER, Swindon, Wilts, ‘‘ A new or improved 
one “id opening or mouth to public and private parcel and letter 

xes,” 


2668. W1.t1aM Epwarp Newron, Chancery-lane, London, “ A continuous 
process for treating the ores of metals, and the apparatus and mecha- 
nical a) ra a used therein.”—A communication from Robert Spencer, 
New 

2670. ALFRED StansFiELD Rake, Newcastle-upon-Tyne, ‘‘ Improvements 
in condensing and cooling the smoke and products of combustion 

from steam boiler and other furnaces, and in the apparatus 
employed therein.” 

2672. ADOLPHUS FRANKENBERG, Manchester, “‘ Improvements in appa- 
ratus for measuring and registe the flow of liquids 

2674. Josern Neepuam, Piccadilly, London, “ Improvements in breech- 

g fire-arms.”—8th October, 1870. 

2676. Joun Lawson, Wavertree, near Liverpool, “Improved preparations 
of food for horses, oxen, sheep, and pigs.” 

2680. James Ricnarp Greaves, New Oxford-street, London, “‘ An im- 
proved candle.”—10th October, 1870. 

2682. James Kenyon, Black kburn, Lancashire, ‘‘ Certain improvements in 
looms for weaving.” 

2684. James Suanp, Upper Ground-street, Blackfriars, Surrey, “ Im- 
provements in single-cylinder eteam or other motive fend engines. - 
2686. Perer NewLanp, A “a ts in the 

construction of cupola furnaces. »? 

2688. Micuaet Henry, Fleet-chambers, Fleet-street, London, ‘‘ Improve- 
ments in electro-telegraphic apparatus. ”—A communication from the 
Société Digney Fréres et Compagnie, Boulevart St. Martin, Paris. 

2690. ALFRED CHRISTMAS ANDREWS, irmingham, e ee in 
certain descriptions of boots and shoes.” —11th October, 1 

2692. Joun son an, See } een Lancashire, “Im- 
provements in ting and dyeing textile fabrics and yarns. 

26¥6. Caarntes Lowe and Witiiam Peppie Harper, Glasgow, Lanark- 

, N.B., ‘ Improvements in printing metallic surfaces and metallic 
articles.” —12th October, 1870. 

2700. Ropert Lakin and Wituam Henry Ruopes, Manchester, and 
Joun CaRPEeNTER, Ashton-under-Lyne, Lancashire, “‘ Improvements in 
machinery for preparing, g, winding, and doubling cotton 

and other fibrous materials, partly applicable to lubricating upright 


i 
a Tuomas Huckvate, Noel-street, Islington, London, ‘‘ Improvements 
in bridles.”—13th October, 1870. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 











2704. Davrpy McCottey Weston, South Dbuildi London, “Im- 
provements in the construction e calf: Tubricating bribe or bosses for 
pulleys and wheels.”—13th October, 1 

2718. CHARLOTTE MANSEL, Benne Ew hm, London, “An improved 
safety knitting sheath.” —14th October, 1870. 


Patents on which the Stamp Duty of £50 has been Paid. 
pm Kina, Pinxton, Derbyshire, ‘‘ Cages or hoists.”—18th October, 


1867. 
2955. a Hunter, Greenwich, Kent, ‘‘ Railway signals.”—2lst October, 


1 
=. WituaM Rosert Lake, South , London, “‘ Breech- 
oem —19th October, 1867. 
vu, Paris, and Caartes Lovis Larpy, 
ic cables, &c.”—19th October, 1867. 
-road South, Liverpool, « Registe 





" hyilai 





son ALFRED Favvin JaLovrEav 
Neuchatel, Switzerland, “‘ Tel 
2821. THomas Ox.is, Netherfi 
re for vehicles.”—7th October, 1867. 
Wituiam CRossuey and Txomas CHARLES H 
brough-on-Tees, Yorkshire, “‘ Alumina, &c.”--2lst October, 1867. 
2961. Jonn Apams, Strand, London, “Breech-loading revolver fire-arms.” 
—22nd October, 1867. 
2968. JAMES Wurtz, Great Portland-street, London, “ Ventilating build- 
—22nd October, 1867. 


2981. James Lee Norton, Belle ye Ludgate-hill, London, 
“ Sinking or forming wells.” —23rd 
2986. RopEerT ee Edinburg! bh, Midlothian, N.B., “ Wheels.” 


—24th October, 1 
2008, RoBERT ton Compton, Staffordshire, “ Urine, &c.”—24th October, 


S001. _— Bourier Corts, Wilf Nottinghamshire, and Francis 
Witu1AM BrooxsBank, Nottinghasn * Laces in twist lace machines.” — 
2nd November, 1867. 


HEN 
ratus.”—24th October, 
2996, Jonn Henry JOHNSON, Lincoln’s-inn-fields, London, “Spinning 
machinery.”—24th October, 1867. 





Patents on which the Stamp Duty of £100 has been Paid. 
gerry J Davison, Leek, Staffordshire, ‘‘ Doubling yarns or threads.” 


October, 1863. 
2590. Jony Doon, Oldham, Lancashire, “Mules for spinning and 
doubling.” —2lst October, 1863. 





2620. Janes P Surrey, “ 
00. Jans ti Pannen, Llford-road, Comberwall, jurrey, “‘ Motive power.” 





2617. James Rowawp, Liverpool, “5; Spinning hem manilla, &c.”— 
23rd October, 1863. - nom 


2623. Witt1am Berrs, Wharf-road, -road, London, “ Metallic capsul 
for bottles, &c."—24th October, ‘on - 





Notices of Intention to Proceed with Patents. 
1684. Jon~ WALKER, Mansell 8t. Aldgate, and ApotpHe Eryest Racoyx, 
—_ road, Paddington, London, “ Steamships, &c.”—l1th June, 


1695. Danret Cote Lowser, Church-street, Warrington, ‘‘ Securing bales 
of hay, cotton, &. "13th June, 1870. ad 

1700. aj BLAcKBEE, Dalston, “Surgical instruments known as 
‘ 


specu! 

1704. ALFRED Forp, ae ge crescent, London, ‘‘ Applying moisture and heat 
to the animal frame. 

1708. Bevan Geonce Siorer, Northfleet, “ Sewage.”—14th June, 1870. 

oe Wits Gapp and Joun Moore, Manchester, “Looms fur 


1720. neta Busey Fox, Oxton, “ Venetian blinds.” 

1727. Witttam Epwarp Newron, cery-lane, London, “ Binding, 
wrapping, and forming cigars. ”"—A communication from Socrates 
Scholfield.—16th June, 1870. 

1734. Josern Eaton Lee, Oughtibridge, near Sheffield, “ Tilt and forge 
hammer heads, &c. 

1736. CHARLES Avoust Biv emer, York-street, Globe-road, London, 
“ Walking-sticks, &c.” 

1730. Wituram Ampier and Bexsamin Jowert, Bradford, “ Self-acting 
indicator.”—17th June, 1870. 

749. ALEXANDER SouTnwooop Stocker, Thomas-street, Horsleydown, 
** Bottles and stoppers.” —18th June, 1870. 

1756. Cuartes DenToN ABEL, eo -buildings, Chancery- a 
London, “Testing the quality of malleable metals and alloys.”- 
communication from Gustav Bischof, jun.— 20th June, 1870. 

1765. Apam Caruiste Bamvett, Thirsk, “‘ Reaping and mowing ma- 
chines.” 

1771. Jonw Henry JOHNSON, Lincoln’s-inn-fields, London, * Railway 
engines and .”—A communication from Francois Maurice 
Marin.” —2lst June, 1870. 

1780. Epmunp Morrwoop, Rock Cottage, Briton Ferry, ‘‘Tin and terne 
plates.” —22nd June, 1870. 

1789. Davip Fores, York-place, Portman-square, London, and AstTiey 
Paston Price, Lincoln’s-inn-fields, London, ‘‘ Manure.”—23rd June, 
1870. 

1805. James SHACKLETON and BENJAMIN Suac KLETON, Silsden, “‘ Spool or 
paper tubes used in —A com tion from Joseph Geiger 
and Aloyse Geiger. —25th June, 1870. 

1979. Wittiam NEweLt, Grosvenor Hotel, Pimlico, Westminster, ‘‘ Clean- 
ing and polishing coffee, &c.”—15¢h July, 1870. 

1997. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Packings 

and bearing surfaces.”—A communication from Eliza Dexter Murfey.— 
14th July, 1870. 

2110. WILLIAM New, Victor- place, Albert-road, St. Phillip’s Marsh, 
Bristol, *‘ Heating water.” —27th July, 1870, 

2122. EVARISTE VIGNIER, Great Tower-street, London, “ Distilling and 
rectifying.” —28th July, 1870. 

2161. Freperick MayTett Pratt, Hollycross, Wargrave, “ Tell-tale 
clocks.”—3rd August, 1870. 

2200. James Gartw Marsnati, Holbeck, “ Ventilation.”—-Sth August, 
1870. 

2272. ArncaipaLp Turner and Luxe Tuaner, Leicester, “‘ Elastic fabrics.” 
—l6th August, 1870. 

2302. CampsBett Morrit, Sudbrook Park, Surrey, “Superphosphate of 
lime.” —20th Auguat, 1870. 

2367. Marraew Gray, Highbury- -hill, London, and Freperick Hawks, 
Silvertown, *‘ Marine tele pb cablos.”—29th August, 1870. 

2429. Wituiam SILcock, “Warrington, “Dressing wheat, &c.” — 8th 
September, 1870. 

2437. Georce Henry Exuis, High Holborn, London, “‘ Steam, gas, and 
air engines.” 

2441. Tuomas Howarp Biamires, Huddersfield, “Carding enzines, &.” 
—9th September, 1870. 

2507. Georce Wuire, Queen- -street, Cheapside, London, “‘ Propellers for 
steam navigation.”—A communication from Wilhelm Hacker.—17ta 
September, 1870. 

2548. Wittiam Bywater, Sweet-street Foundry, Holbeck, near Leeds, 
and Jack Suaw, Hunslet, “‘ Drawing, spinning, and twisting flax, tow, 
&c.”—23rd September, 1870. 

2585. James Hatt and Georce Hatt, Nottingham, ‘Sheet metal rollers 
or drums.”—29th September, 1870. 

2597. Wituiam A oe Bowdon, and Josern Davies, Runcorn, “ Manu- 
facturing sal 

2598. JoHN nen Asuwortu, Manchester, ‘‘ Recording and indicating 
the distance travelled by wheeled vehicles.” —30th September, 1870 

2631. JoserpH ALFRED RoTHwe.t, Ramsbottom, “Stop valves. 4th 
October, 1870. 

2643. ALrrep Vincent Newton, Chancery-lane, London, “Galvanic 
batteries.".—A communication from Edwin Dodd McCracken, Henry 
Jotham Newton, Henry Burnham Kirkland, and Joseph Roderick 
Husson.—5th September, 1870. 

2692. Joun Licutroot, Lowerhouse, near Burnley, ‘‘ Printing and dyeing 
textile fabrics and yarns.”—12th October, 1870. 

2704. Davin McCotiey Weston, South ildi London, “ Self- 
ns hubs or bosses for pulleys and wheels ”"—13th October, 


ms , MANSEL, Haverstock-hill, London, ‘“‘ Safety-knitting 
sheaths.”—-14th October, 1870. 


an interest in opposing any one of such applications 

oll leave eee in writing oF their objections to such application 

ys the office of the Commissioners of Patents, within fourteen of its 
te. 














List of Specifications published during the Week ending 
22nd October, 1870. 

485, 4d.; 565, 3s. 10d.; 569, 1s. 10d ; 582, 1s. 2d.; 592, 10d.; 599, 104.; 
628, 6s. 6d.; 632, 1s. 6d.; 639, 10d.: 655, 8d.; 664, 38. 10d.; 667, 8d.; 678, Is. 2d.; 
695, 8d.; 732, 4d ; 783, 4d.; 730, 4d.; 741, 4d; 743, 4d.; 748, 4d.; 759, 4d; 
760, 4<\.; 766, 4d'; 769, 4d.; 773, Is. 6d.; 774, 4d.; 775, 4d.; 177, 4d.; 770, 
4d.; 783, 4d.; 784, 4d.; 787, 4d.; 788, 4d.; 789, 4d.; 791, 4c.; 792, 4d.; 794, 
o 795, “ 802, 4d.; 804, 4d.; 805, 4d.; 808, 4d,; 812, 4d ; 813, 4d.; 881, 

; 1415, 


*,* Specifications will be forwarded by post —— the Patent-office on 
—_ yi eet tea Sums ye ee must be 
_— 7. e croft, ber Ma at the Poast-office, 5, H a 
don. 


Hotnor, 1, 4. Majesty’s Patent-office, ‘Sou! 


ABSTRACTS OF SPECIFICATIONS. 
The followiny descriptions are made Abstracts prepared expressly for 
Tae ENGINEER, aca site lajesty’s Commissioners of Patents. 








Class 1. ~PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
938. <. _ Austin, Newcastle-on- Tyne,“ Lubricators.”—Dated 31st March, 


The | ae fixes in the ry 4 stem formed at the lower part of the 
oir, or in the socket thereof, a discharge tube, the 
end of which projects into the said reservoir, and is fitted with a 
closed at its ; yt end, which latter tube is ‘of such a size that it 
i a scomy on tube so = 3 a a = san 
other between them, up whi e oil passes e 
tebe, Greate which it descends to the surface to be lubricated. 


76. reg a eee Bradford, “Utilising exhaust steam.”—Dated 2nd 
= 
This consists in the a ion of an injector or a pipe 


or other fe hich 
ota fam of an lor wl 
uphy pipe he. had is introduced into the 


mpressed steam be su } 
oxheast pe, or the pipe wht conducts the exhaust steam away to any 
purpose for which it may be used. 
999. a Gazen, Wakefield, “ Boiler tube cleaners.”—Dated 5th April, 1870. 
P tor makes the e in oy Davee 
ur, and he ne Bowe Pome Rane = clined surface or upon e edge 
of a 7 ae a& estes oc Sat, eee section is 
freeto fall or atide down paar nap Sp Gase as comping ote 
: ~ lieu of the surface 





1 a —_— or frame ; a swinging 

is thus imparted keeps tens we | 
although frame to which they are connected out 

The scraper is composed of two parts connected by a or rod 
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so that one is not under the other, and thus the entire circle or circum- 
ference of the tube is scraped. 


Class 2,- TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

921. T. A. HickLey and W, Urrina, Middlesex, ‘Steering ships.”—Dated 

30th March, 1870. : 

This consists in an improved apparatus for steering ships, in which the 
action of the rudder is governed and controlled by one or more tillers 
swung on a pivot, or pivuts, on a fixed stanchion or fixed stanchions, and 
having each a pin, by preference fitted with a block or friction roller 
working ina slot arranged in an iron yoke or crank fixed on or around 
the rudder head, by which means a compound accumulation power is 
acquired, The construction may, however, be reversed, that is to say, 
the slot may be n the tiller and the pin in the yoke. 

934. F. Funneut, Brighton, “ Signal alarum for railways.”—Dated 31st 

March, 1870, 

Thi» consists First, in the production of the combined movements for 
the locking and unlocking of the treadle described in the spezification of 
a patent granted to the same inventor, dated the 17th day of July, 1868, 
No. 2248, by which the force of action is retained for the transn:ission of 
power through the combined and attache! movements, by which the 
united movements are made to perform the intended operations main- 
tained from recoiling as heretofore shown and described. Secondly, in 
the construction of the combined movements by which tbe alarum is 
tade to sound in advance of approaching trains for the proclamation of 
danger to the drivers of engines as an auxiliary to the distance or other 
signals set to indicate darzer, and being obscured by acts of nature. 

942. J.B. L. Favier-Lacace and E. A. VeRLEYE, Paris, ‘* Diminishing fric- 

tion.”— Dated 31st Mareh, 1870. 

For the sake of clearness, this invention will be described as applied to 
arailway carriage. As these vehicles are at present constructed, the 
carriage and its load are borne by the two ends or journals of the axle 
of each pair of wheels through the medium of a bearing block fitted in 
the grease box. The friction, and consequently the wearing of the parts 
in contact, or working together, is upon the journals and the bearings by 
reason of the sliding or rubbing of these parts one upon the other. In 
this arran ent the inventor mounts in a line parallel with the axle a 
second shaft furnished at each extremity with rotative dises which rest 
with their rims upon the first axle ; they also support the carriage and its 
load, and they perform the function of the bearing: but as they receive 
«a rotary motion from the rotation of the carriage wheels, it follows that 
the rubbing friction is replaced by rolling friction.—Not proceeded with. 
947. Bs B. Quetcu, Stapleton, “ Railway chairs.”—Dated 31st March, 

870. 

The rail to be adopted can be made with one or two faces, and is in 
general design the same as that in common use; but in the case of the 
single-faced rail the web is to be made of greater thickness towards the 
bottum in order to prevent its springing when once firmly seated in the 
chair. The chair is made continnous with the rail, or when great strength 
is not required it can be made in short lengths of about lft. 4in. more or 
less. It is fastened to the sleeper with spikes and dogs, or otherwise as 
muy be deemed suitable, 

949. G. A. Huppart, Brynkir, “ Railways.”—Dated 31st March, 1870. 
The object of this invention is to provide a break joint arrangement 

for the rail of railways, whereby a continuous support is formed for the 
running wheels of engines and carriages in passing over the joints of 
the rails. The trough coupling consists of a trough suitably formed to 
receive the ends of the rails that are to be joined. The trough is by pre- 
ference permanently attached to the end of one rail, and it is made fast 
by bolts and nuts to the end of the adjoining rail. When using this trough 
coupling I sometimes cut away the laterally projecting parts of the heads 
and feet to give the rails an uniform thickness at their ends. In this 
case the inventor extends the lips of the trough coupling upwards to and 
on a level with the heads of the rails, whereby he obtains for the run- 
ning wheels a bearing that virtually bridges over the gap between the 
coupled rails. ; 

1002. J. and W. McNaveut, Rochdale, “‘ Furnaces.”—Dated 1st April, 1870. 
The inventors form the grate bars of short links jointed on rods passing 

across the furnace, these rods being without heads or cottars, as they an: 

the links are kept in their places by the side frames of the m»:"sine. 

These endless chain fire-bars pass over rollers at each end of the wachine, 

the roller at the interior end of the machine being of much smaller 

diameter than that at the exterior end, which latter is provided with ad- 
justing screws to regulate the axis of the roller, so as to adjust the ten- 
sion of the bars.—Not proceeded with. 

957. C. Newnouse, Heywood, “ Hoists.”—Dated 1st April, 1870. 

This consists principally in the adaption of self-acting sliding doors or 
gates, which open as the cage approaches them in ascending, and close 
automatically as the cage rises above the level of the floor, so that the 
doors or gates of each floor are always closed, excepting when the cage is 
in a position to receive goods or persons from that particular floor 
Opposite which the cage is at the time.—Not proceeded with. 















63. J. Curimes, Merton, ‘ Fastening railway carriage doors.”—Dated 2nd 





ing apparatus is composed of a bolt of metal or any other 
ial for each door on both sides of the carriage or carriages, 
and passed through suitable openings down through the roof of the 
carriage, directly over, and a short distance into, the top edge of the 
doors. On either side of these bolts standards or supports are placed, 
made of metal or any other suitable material, and secured to the roof of 
the carriage about 3in., more or less, from the bolt. The boits over each 
door, as well as standards placed on either side of them, as before men- 
tioned, are provided with two eye holes for the passage of wire cords, or 
cords made of any other suitable material. If desired the eye holes may 
be provided with friction pulleys or rolls for the cords to pass over and 
around, 

971, W. Smiru, Manchester, ‘ Locking railway siitches.”—Dated 2nd April, 

870. 

The invention consists principally in providing each switch or signal 
lever with a treadle, which must be depressed by the foot before the 
switch or signal lever can be pulled over by hand, and in connecting the 
treadles to sliding bars so arranged and constructed as to lock and bold 
the levers of all conflicting switches or signals before the lever itself, cor- 
responding with the treadle, can be pulled over. Each treadle is mounted 
upon a rocking piece which carries a short lever, the lower arm of which 
takes into a notch on the sliding locking bar, so that when the treadle is 
depressed the bar is moved horizontally, and upon these sliding bars 
suitable stops are placed, so that when any sliding bar is meved by its 
treacle its respective stops come under the projection of all catch levers 
corresponding to any or all conflicting switch or signal levers, and locks 
them firmly im their places. 

972. W. Rowpen, Whitstable, “ Reefing ships’ sails.” --Dated 2nd April, 
1870. 

In carrying out this invention, and applying it to the top-sail, this sail 
is divided, its lower half being secured to a fixed yard, and its upper 
half to a movable yard which is capable of being moved up and down the 
mast. The top-gallant sails, royals, and sky-sails, are not divided, but 
are secured to their yards.—Not proceeded with, 

075. 8. BonLesincer, Boston, U.S., “ Horseshoe nails.”—Dated 2nd April, 
1870. 

The nails are made by means of a series of hammering operations per- 
formed by an arrangement of vibrating hammers actuated by cranks and 
rods set in motion by the main driving shaft. The operating instruments 
or tools to form the nail consist of an upper and lower hammer which 
work up and down in combination with a pair of side hammers or 
squeezers, which are mounted on vertical shafts or spindles, and operate 
in combination (but alternately) with the top and bottom hammers. 

980. W. Jounsos, Little Malvern, ‘‘ Sheet metal saddle-trees,”— Dated Ath 
April, \870. 

This consists First, in framing the tree out of any two plates of sheet 
metal, using the one when cut and bent into ashape to bed well on the back 
of the horse as the base plate, the other, wher: embussed intoa suitable com- 
bination of convex and concave forms, for the sphere and legs of the rider 
as the reainstay of the saddle-tree, either plate being framed out of one 
or more pieces, care being taken to leave the contour of the outline of the 
base plate suitable for the yield of the metal, and the figure and motion 
he the horse, that it may bed evenly and smoothly on the back of the 

LOTSC. 
981. G. Deapman, Hatfield Peverel, ** Horse hoes.” —Dated 4th April, 1870, 

To tLe frame of the machine, aud by preference to the axle, the inventor 
attaches a frame or frames, preferably or a quadrant shape, on which the 
bridle draught-rod is free to travel. There are two quadrants, one on each 
side of the frame, or more might be used. The bridle draught-rods are 
secured by a nut or bolt to the quadrants, and their position ilated by 
a pin passing through holes in the draught-rod and ceatitent. “The bridle 
draft and draft arms are linked together, and by means of screws passing 
through the ends of the bridle draught and the draught arms, the height of 
the aris, and consequently the pitch or inclination of the hoes themselves, 
is regulated. 

984. F. R A. Grover, Reading, “* Anchors.”—Dated 4th April, 1870. 

The, shank of the anchor is provided (at some point near the centre of 
gravity) with 4 means of attachment for one or more chains or pennants 
whereby the anchor is made capable of or turned 


being lifted, 
on its centre, and by which it may be suspended in equilibrium and at 
any demred angle or cant with 
readily moved round (or ** 


to the stock and arms, and also 
”) from one angle or cant to another 





o > purpose of unfouling coils of cable) when the anchor has been 
ouled, 
“= Horrince, Bolton, ‘‘ Communicating in trains.”—Dated 6th April, 


Each carriage is fitted with a longitudinal tube made of brass or other 
suitable metal or material, the spaces between the carriages being con- 
nected by means of flexible tubes »''ached by screw jvints, the tubes 
being carried through the ends «° » carriages and also through the 
partitions, by glass and india-rubb.. shersor insulators, to prevent the 
absorption of the sound by the woods wrk of the carriages. These tnbes 
are provided with branch pipes, one in each compartment, terminating 
in a mouthpiece at a convenient position for use, and the guard’s van is 
also fitted with a like tube, so that the ngers in any compartment 
can thus communicate with him; and it has been found by experiment 
that when the speaking tubes are carried through the ends and partitions 
of the carriages in gluss insulators as above described, the passengers and 
guard can speak to each other and be heard distinctly, notwithstanding 
the noise caused by the train. 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

936. M. Know.es, J. Contonc, and W. FRANKLAND, Lancaster, “ Looms 

for weacing.”—Dated 31st March, 1870. 

This consists in an improved manner of inserting and withdrawing the 
wires by means of a revolving screw sbaft driven from some convenient 
part of the loom’s motions, and cut with both a right and left-handed 
thread, which threads are made to run into and join each other at 
each end of the shaft, so that a pin which works in the threads, and 
which pin is in connection with a carriage, may, after it has run to one 
end of the screw by the right-hand thread, return to the other end of the 
screw by the left-hand thread, and back again by the right-hand thread 
before named ; and so on as long as the screw continues to revolve the 
carriage in connection with the pin, moving with it to and froin the 
direction of the screw’s length.—WNot proceeded with. 

953. J. DraBBLe and J. 8. Rawortu, Manchester, “ Doubling and spinning 

machines.” —Dated 1st April, 1870. 

The principle upon which this invention is founded is the intervention 
of a plate or wedge, the rollers whereby the top roller is stopped, and 
further motion of the thread effectually prevented. 

935. G. Parsons, Martock, “ Feeding carding engines.”—Dated 31st March, 

1870. 

This consists in the use and application to the purpose of the screw or 
spiral gills used in flax drawing machinery, the fibre being carried 
through or by the gills, by which means such fibre is supported and 
brought in closer contact to the cylinder than has been practicable 
hitherto ; and at the same time seeds, lumps, knots, or other extiancous 
matters is removed and prevented getting on to the cylinder. 

956. C. B. Parkinson and J. Metcarr, Preston, “ Looms.”—Dated 1st 

Aprii, 1870. 

This consists, First, in supporting the leg or foot of the picker 
immediately behind where the shuttle strikes such picker, by cushions 
or other equivalent ; the inventors also accomplish the same object by 
springs, levers, or other mechanical arrangements acting on the back, 
side, or sides of the picker. Secondly, in the position of a cushion on a 
small spindle, and in supporting the pickers at the leg or foot and 
removing the strain from their shoulders. 

969. T. L. Liveszy, Bury, “‘ Starching woven fabrics.”"—Dated 2nd April, 

1870. 

The inventor dispenses with the use of calendering bowls, and employs 
only one roller, which revolves in the trough or vessel containing the 
starch or filling, in connection with a series of revolving brushes for 
smoothing the surface, and with steam chests or pipes for drying the 
starch or filling. 

985. A. WarTaKer and E. Steav, Bradford, ‘‘ Spinning mottled yarn.”— 

Dated 4th April, 1870. 

The inventors employ two series or lines of bottom back rollers and 
one series or line of top back press rollers, which rest in the angle 
between the bottom ones, but this line’ of top rollers is divided in or 
about the middle of the bottom rollers, so that of two rovings to be 
spun together each passes under a separate top back press roller, yet over 
the same bottom one.—Not proceeded with. 

991. J. E. Pressier, Beauvais, France, ‘‘ Winding yarns.”—Dated 5th 

April, 1870. 

This improved machine or apparatus for winding yarns or threads on 
bobbins consists essentially of a turning spindle axis or carrier, the 
motion of which is combined with that of a saw tooth or cam wheel, the 
profile of which produces the to-and-fro motion of the thread guide. 

992. T. Smirn, Leigh, “‘ Looms.” —Dated 5th April, 1870. 

Three or more L-shaped or right-angled brackets are bolted or other- 
wise fixed to the outside of the flange, in such positions as that their 
bases shall correspond with the longitudinal grooves, and are each pro- 
vided with a screw bolt, the head of which passes into the groove, the 
section of which latter is of a T shape, a hole being made at one end 
sufficiently large to introduce the head of the bolt. 

993. J. Prckup, ** Drawing and twisting fbres.”—Dated 5th April, 1870. 
The inventor constructs the presser rollers separate, and ‘‘ bushes ” with 

brass or anti-friction metal; the eyes of each of the rollers are then received 

on a spindle or axle on which they are free to revolve independent of each 
other, so that in case of variation of diameter the * drivers” will still 
impart the required and uniform rotation thereto.—Not proceeded with, 


Class 4.—-AGRICULTURB. 
Including Agricultural Engines, Windlasses, Implements, Flour 
. Mills, de. 
932. C. H. M‘Cormicn, Chicago, U.S., “ Reaping and mowing.” — Dated 30th 
March, 1870. 

The object of the First part of the present invention is to secure a more 
compact arrangement of the gearing, together with a wide range of verti- 
eal adjustnent of the main frame and cutting apparatus, and this is 
effected by mounting the main driving wheel on an axle supported in 
bearings adjustable in the are of a circle around the counter shaft, and 
mounting the crank shaft which intersects the main axle in a bearing 
which also serves as a guide or slide on which the bearing of the main 
axle on that side of the driving wheel is adjusted. 

967. H. Jackson, Leeds, “ Crushing and grinding mills.”—Dated 2nd April, 
1870. 

This relates, in the First place, to mills wherein metallic crushing and 
grinding surfaces are employed, the crushing and grinding surfaces being 
made of iron, steel, or other suitable metal. The crushing surfaces con- 
sist of a conical hopper, the interior of which is corrugated and of a 
tapering boss, which is attached to the running plate, and revolves in the 
centre of the hopper. The exterior surface of the boss is also corrugated, 
and the corrugations of both the boss and the hopper lead into or 
between the grinding plates. The grinding surfaces are made of a flat or 
nearly flat circular form with teeth formed thereon, the teeth being so 
arranged that about one half their total number will have their cutting 
faces directed away from the cutting faces of the other portion of the 
teeth, sv that when the mill is at work one portion of the teeth will be 
employed in grinding, and at the same time the action of the mill will 
have a tendency to sharpen the cutting faces of the other portion, the 
direction of motion of the running plate being changea at suitable 
intervals, 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c, 

087. J. Carper, Birkenhead, “ Chimney tops.”—Dated 31st March, 1870, 

This consists in constructing chimney tops or caps each of four prin- 
cipal parts, an inner cylinder, an outer cylinder, dividing pieces, and hori- 
zontal flange, combined in the following manner : The inventor attaches 
a cylinder to the upper termination of the chimney flue, and to that 
cylinder another larger one in such a manner that an annular space is left 
between the two. In the annular space the inventor fits three or more 
vertical or nearly vertical dividing pieces. These vertical pieces project 
downwards below the lower end of the outer cylinder, and terminate at a 
horizontal or nearly horizontal flange on the outer surface of the inner 
cylinder. The portions above denominated inner and outer eylinders need 
not be circular in horizontal section; they may be of polygonal or irre- 
gular form, and with parallel tapering or irregular sides. 
1001. BE. Lever, Manchester, “ Letter box signals.”—Dated 6th April, 1870. 

This relates to the letter boxes connected to the doors of dwelling 
houses, offices, h buildi sists in ti 





, or other g3, “ sti nares Zz 

to them improved apparatus and contrivances for aa when 

the flap of The letter box is opened, and for vondieg the name of the 

proprietor or other required person to be seen at the same time. 

1003. D. M. Crips, Mark-lane, ‘Sash fasteners.”—Dated 6th April, 
1870. 

This consists, First, of a rack which extends from the lower end of the 
window-jamb to the whole or part of its entire length, and is fixed. 
thereto, its teeth outwards. Secondly, in by insertion, or other- 
Raving tbe sume fulcrum, ape lever being below the falar, the ther 

same ver L 
above.—Not proceeded wi lower boleh 





946. ss a: Tayior, North Shields, “‘ Drawing nails.”-—Dated 31st March, 


The inventor constructs this improved clickout, or tool for drawing 
nails, of iron and steel, and hardened in the parts subject to wear, either 
as what he terms a heel nip clickout, or what he terms a cam nip click- 
out. The first form, or heel nip clickout, consists of a long lever with a 
chisel-shaped end, and a bolt hole near the end. This lever may be bent 
of any suitable form; also a triangular-shaped clip, rounded at the 
corners, and formed with two cheeks, so as to admit the lever between 
them. Each cheek of the clip has a hole through it to admit a screw bolt 
to pass the same and the lever. 

998. 4 7 - Busk, Pancras-lane, “‘ Preparing cements.”—Dated 5th April, 
om. 

The shale, as it is dug out of the quarries or mines where it is found (as 
for instance at Tournai), is calcined and then finely grouad and sifted, so 
as to remove from the fine powder all grit and coarse particles. This 
Tournai, and other hydraulic cements, such as Portland cement, Roman 
cement, or Vassy, and others that are used for making artificial stone, and 
for ornamental and architectural and other purposes, may be employed, 
whethér such cements be used alone or in combination with sand, 
chalk, clay, pounded stone, marble, or other analogous substances. The 
material the inventor employs for the above mentioned purpose is a solu- 
tion of silicate of soda, or uf silicate of potash, or other soluble silicate, 
which is to be mixedin variable proportions with the water (as ordinarily 
employed in treating cements) with the cements and other ingredients 
used for producing artificial stone, so as to bring these materials into such 
a pasty, or plastic, or semi-pasty state as to cause the particles to adhere 
together, when submitted to pressure, or when poured into moulds. 


Class 6.—FIRE-ARMS.—None. 


Class 7.—FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

924. J. Corretp, Birmingham, “ Braces, belts, d&c.”—-Dated 30th March, 

1870. 

A piece of metal made by bending or otherwise, thicker at one end, 
partly through another piece of metal which is formed and pierced with 
a slot or slots, are made into a taper box or collar, open at both ends ; 
through this slot or box the brace or band is passed, and is thus between 
the two pieces of metal, and the action of one upon another securely 
fixes the brace or band at the requisite distance.—Not proceeded with. 

926. J. Lisrer, Sheffield, ‘* Knives.”—Dated 30th March, 1870. 

The inventor forms the blade and fork tangs to pass each through 
the handle, with the width thereof considerably greater than their thick- 
ness to fit corresponding holes formed for them through the handles, to 
prevent turning of the blades in the handles, such tangs being also 
formed of the same or about the same width and thickness from end to 
end thereof, and by preference they are secured to the handles by being 
formed at the outer end with a screw to receive a nut which may be 
ornamental.—Not proceeded with. 

927. G. Frasuman, Dover, ‘* Mattresses.” —Dated 30th March, 1870. 

The head and fvot boards are provided with recessed ledges to receive 
the ends of Jaths which carry the coiled or other springs, which support 
the webbing as usual. The transverse webbing is drawn taut over the 
longitudinal bars. These bars (which connect the head and foot boards 
together near their upper angles), in order that they may be readily 
detached from the head and foot boards when it is desired to take the 
mattress to pieces, are simply socketed into the boards. The longitudinal 
webbing is strained over bars carried by the head and foot boards, and by 
means of buckets all the webs are held at tension. The springs ure con- 
nected at their upper part, preferably by detachable clips to the webbing, 
and at bottom they are made fast in any convenient way to the laths. 
929, A. StizFBOLD and G. N. Cory, London-wall, “ Concertinas.”—Dated 

30th March, 1870. 

Instead of making the ends smooth or plain as commonly practised, 
and stamping or otherwise printing thereon, or on the ends of the instru- 
ment opposite to each key, letters, or numerals, corresponding with the 
notes of the music to be played, the inventors propose to form the tops 
of the keys with caps of glass, or metal, or other substance or material 
so formed as that the numerals or letters are raised thereon,thereby afford- 
ing better hold for the fingers of the performer, and enabling blind per- 
sons hy feeling the particular notes to learn to play.—Not proceeded 
with. 

930. C. Necker, Berlin, “‘ Sewing machines.” —Dated 30th March, 1870. 

By these improvementa the inventor obtains a construction which 
varies entirely from tbose used hitherto, and is therefore able to make a 
perfect and elegant mantua-makers’ hem, which is served not only by 
two threads, but also by one thread hereinafter described —Not pro- 
ceeded with. 

931. W. Avery, Worcester, “‘ Umbrellas and parasols.” —Dated 30th March, 


The umbrella stick passes through a tube, and is furnished at top with 
ascrew. The ribs are jointed to the tube. The screw takes into a screw- 
box, to which the feruie of the umbrellais attached, and by turning the 
handle of the umbrella with one hand, the tube being held by the other, 
the said screw-box may be made to move in one or other direction upon the 
screw. To the screw-box a series of stretcher wires are jointed at one 
end, the other ends of the said wires being jointed on the outside of the 
umbrella to the ribs of the umbrella.—Not proceeded with. 

940. F. Focner, Camberwell, “ Ventilation of hats.”—Dated 31st March, 
1870. 


This consists in introducing a tube of india-rubber or other suitable 
material perforated with holes around the inside of the hat, between the 
lining and the body, in the part which comes immediately in contact 
with the head. The perforations in the tube being made vertically, a free 
current of air is allowed to pass up between the lining and the body of the 
hat, and by this means it becomes thoroughly ventilated.—Not proceeded 
with. 

950. J. Bartey, Wandsworth-road, “ Registering numbers.” —Dated 31st 
March, 1870. ‘ 

The inventor constructs a small case or chamber of metal provided 
with a hinged flap or sliding top secured | a lock,and in this he tixes the 
apparatus, consisting of two rectangular plates secured together by pins 
to form a frame, which is set vertically in the case, and attached to the 
back thereof by screws or other fastenings. At one end of the frame a 
sliding stem or bar is passed through a bearing formed in a hub or prntes- 
tion un the rear plate; the lower extremity of this bar may through 
a bearing in the pin or through a similar projecting piece. The bar being 
square, the upper and lower ends are made of square and :ound meta 
for the more easy working to and fro, the upper stem having a screw 
thread, on which two pressing milled edged buttons are placed capable 
of being adjusted to any distance required. 

952. R. Atkin, Burton-street, ** Plait fastenings.” —Dated 21st March, 1870. 

The inventor employs two or more sepurate and distinct cords of wire, 
silk, or other desirable material or combination of materials, and plaits 
these two or more cords toget er, side by side, but not twisted as one 
cord, in what is technically known as a three plait, or they may be plaited 
into a five or other plait as desired.--Not proceeded with. 

955. F. A. Harrison and C. PriestLanp, Birmingham, “ Metallic ad- 
justers.”—Dated lst April, 1870. 

This consists in forming a rectangular slot in a small metal plate, which 
is passed ut right angles through a front metal plate, sufficiently to allow 
the web to pass down at the back of the front plate through the slot, or an 
additional slut formed in the same between the face; or in a slot of the 
front plate and the slotted plate a wedge or eccentric is placed, formed 
by a bent or curved piece of metal, which, when elevated, frees the web, 
but when drawn down causes the slotted plate or eccentric part to be 
pulled forward or downwards, thereby impinging the web between the 
slotted plate or against the back of the front plate. 

959. H. J. Happan, Lupus-street, ‘“ Pedo-locomotion.”—Dated lst April, 
1870 


This consists in suspending or supporting the human foot from or ona 
single disc or wheel, by means of suitable foot slings, supports, or stir- 
rups, conveniently fixed to the axle of such dise or wheel, preferably 
below such axle, and having any convenient fastenings for —— the 
foot and leg therein or thereon, and keeping them more or less firmly in 
their proper position.—Not proceeded with. 

960. N. WHEELER, New York, U.S., “ Sewing machines.” —Dated lst April, 
1870. 

This consists, First, in adjusting the traverse motion of the dog or 
roughened feeding surface in a peculiar manner. Seccndly in the combi- 
nation with the sliding frame and feeding dog of the hinged bearing 
pieces for receiving the silent pressure of rotary cams, and trans- 
mitting motion to the feeding dog. 

964. J. WapsworTH, Manchester, ‘‘ Portable ovens.” —Dated 2nd April, 1870. 

This consists in constructing an oven of sheet metal, with a door at the 
front, and surrounding the same by an outer casing except at the front, 
where the door is situated, and at the back of such outer casing at the 
bottom is formed an aperture, the mouth of which opens into the fire- 
place between the fire-bars, and thus allows the of 
and heat from the fire to enter and pass alon the bottom between the 
oven and outer casing towards the front, and to ascend up the sides 
and over the top between the oven and outer , where it escapes into 
the chimney by a pipe or nozzle which is to the outer casing. 
970. J. Summersrizip and J. G. SANDERSON, Manchester, “ Pressing 


.”—Dated 2nd April, 1870, 
This consists mainly of a smooth hollow roller or cylinder of cast iron 
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or other suitable metal, heated by gas or otherwise, and capable of being 
turned Sone or other m in connection with a metal tube 
capable of moving to and fro beneath the same on friction rollers, the 
table being furnished with certain suitable appliances for ener the 
work, the form of such appliances being adapted for holding the particular 
kind of work to be operated upon. 

974. J. R. Capman, Hation-garden, “Brackets for shop windows.”—Dated 

2ad April, 1870. 

This consist in forming near that end of the bracket which has to be 
fitted to the bar a vertical oe of circular, square, or other suitable 
form, and in carrying or extending this aperture out at the end of the 

ket by means of a slot or opening narrower than the aperature. Also 
in forthiug the bar to which the bracket is to be fitted of a form the sec- 
tion of which corresponds with the aperture, so that the bracket can be 
moved up and down thereon, and in cutting away at a point near the top, 
or at any other convenient part of the bar, sufficient of the bar to allow 
the slot or extension of the aperture of the bracket to be passed over it, 
and the bracket thus slipped upon the bar. 
975. E. Tnornton, Bradford, ‘‘ Heating.”—Dated 2nd April, 1870. 

This consists of an apparatus for heating by means ot the circulation of 
hot water. The apparatus comprises a tank or cistern for holding water 
intended to be heated, to which pipes are cted for ducting the 
water thereto. and the heated water therefrom, to the various places 
where it may be required. Around this tank or cistern is a lesser or lower 
which forms a steam-tight space or ch of any suitable capacity, into 
which steam is introduced. The steam heats the water in the tank, and 
as the steam becomes condensed it is carried away by any usual syphon, 
or other suitable means.—Not proceeded with. 

987. V. A. Prerret and F. Boret, Paris, “ Night clock.”—Dated 5th April, 
1870. 

In a night clock constructed according to this invention the clockwork 
is supported upon a stand or foot of any suitable form, and gives a rota- 
tive motion to the entire lamp or lighting apparatus carried thereon. The 
wheelwork is so calculated that the lamp makes one complete revolution 
in twelve hours. The lamp preferably carries a globe of unpolished glass 
or other translucent or transparent material, upon whose exterior surface 
is the dial with the usual hourly divisions. Against this globe, but not 
in contact with it, is an immovable index hand or pointer, securely fixed 
upon a plate of the clockwork. This hand or pointer is sc arranged that 
all the hourly divisions of the dial are caused by the rotative motion of 
the lamp or apparatus to pass successively over the same. 

* Filling bottles and jars.”— 








989. J. Winter, jun, 
Dated 3rd April, 1870. 

The apparatus comprises the following leading parts:—First, a vessel to 
contain the bottles or jars that are to be filled and stoppered ; Secondly, 
a vessel to contain the soup or jelly that is to be preserved ; Thirdly, a 
vessel to receive the air as it is discharged from the bottles or jars ; 
Fourthly, a steam chamber for heating the necks of bottles; Fifthly, 
a valve for the escape of steam from the bottle as it is being filled with 
hot soup or jelly ; Sixthly, a mechanical arrangement for raising and 
lowering and turning round the bottle or jar holder, and for bringing 
each cork in succession under a plunger that forces it into the necks of 
the bottles or jars; and, lastly, a steam boiler and small steam engine for 
working an air pump and supplying steam to the bottle holder and ves- 
sel containing the soup or jelly to be preserved.—Not proceeded with. 


Wardour-street, 


994. L. J. A. Lespermont, Paris, ‘‘ Washing and treating pulps.” —Dated 
5th April, 1870. 

This apparatus consists of a series of sieves of wire gauze for extracting 
the washing water from the matters, means being also provided for 
passing the pulp through the sieves, as also the water used for washing 
the same. These sieves consist of an iron or other metal cage of truncated 
form, forming a frame for the wire gauze by which the pulp is strained. 
The smaller end of the sieve is carried by a cap, and near the larger end 
by a cross-bar, both of which are keyed ona shaft. The cap is provided 
with two curved tubes or elevators, each communicating at one end with 
the interior of the cap, and open at their outer ends for taking up the 
pulp from the trough. A rotary stirrer is placed in another pes of the 
trough for mixing the pulp with the water used for washing the same. 


1000. J. PARKER, Woodstock, “‘ Dry earth closets.”—Dated 5th April, 1870. 

The inventor makes the case or box in which the pan is placed of a 
shape corresponding to some article of furniture, such as a chair, 
cheffonier, or wardrobe, or some other such article, and he uses the upper 
part of it, either the back or the side or sides, for holding a supply of 
earth, which is closed by a lid or door in any convenient way. The lower 
parts of these are contracted and lead into a spout, in which two valves 
or flaps are arranged, the distance between the valves being so regulated 
that at each use of the closet only sufficient earth to cover the soil shall 
be allowed to escape. The spreader at the lower part of the shoot to 
which the valves are fitted is capable of having a rocking motion given to 
it by the depression of the seat, at the same time the upper valve is lifted 
and the lower valve forced down against the bottom of the spout or shoot, 
so that it will hold a given quantity of earth above it, but when the seat 
is free from the weight of the person using the closet the upper valve is 
depressed and the lower valve lifted, so that the earth between the two 
valves is free to run down the shoot and spreader and spread itself over 
= Kas at the bottom of the pan, the earth above the top valve being kept 

ack, 





Class 8,-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

876. C. M. T. pu Moray, Paris, France, ‘“ Treating sulphurets in order to 

extract precious metals therefrom.”—Dated 25th March, 1870. 

This consists, First, in roasting the simple or complex sulphurets, the 
antimonic sulpbhurets, and the arsenic sulphurets, containing silver or 
gold in the presence of pure silica, of aur ferous quartz or terrous and 
metallic silicates, adding, in order to complete the roasting, and to expel 
all the sulphur contained in the minerals, either lead, which is intended 
to form oxide of lead, or litharge or minium, or any other metallic oxide 
capable of producing in contact with air, or oxidising flames, peroxides or 
silicates of peroxides. Secondly, in thus transforming into the state of 
very fusible basic silicates the oxides of the desulphuretted metals. 
Thirdly, in melting, or running in the melted state, the silicates of this 
kind upon a mass of lead also melted. and in stirring or agitating them, 
either by paddles held in the hand, or by mechanical means, or by means 
of gases mechanically employed, up to the moment when the gold and 
silver are entirely dissolved in the melted lead. Fourthly, in separating 
the pure scoriw deprived of the precious metals of the lead which has 
taken them up, and in stirring or agitating upon the same mass of lead a 
fresh quantity of, rich scoriw. Fifthly, in repeating this liquation an 
indefinite number of times, until the moment when the capacity of satu- 
ration of the lead for the precious metals (lessened by each operation) no 
longer permits the continuance of this mode of treatment. Sixthly, in 
testing the lead saturated with silver or gold by the methods of cupella- 
tion now in use in order toextract therefrom the precious metal. Seventhly, 
In ——— from the poor scoriz the oxides of lead, antimony, and cop- 

r, which for the most part are contained therein, by bringing back the-e 
oxides to the metallic state by the separate or united action of charcoal 
and iron. Eighthly, in separating by the special methods the copper and 
antimony from the lead with which they are united. Ninthly, in re-em- 
ploying, either wholly or partly, the purified lead in the treatment by 
oxidation and silication of fresh quantities of =:.ineral. Tenthly and 
lastly, in reducing either in reverberatory or cupola furnaces, or in any 
other fusing furnaces. the basic silicates enumerated above by the action of 
charcoal or iron, when the latter are to produce minerals containing 
copper pyrites in considerable quantities. 


878. E. T. TrumAN, Old Burlington-street, ‘‘ Gutta-percha.”—Dated 25th 
March, 1870. 
The inventor places the material, when cl d, if it requi i] i 
in a machine consisting of a cylindrical metal case, in which works 
a screw, having (by preference) blades, or having three threads 
deeply cut. The case has on the top of it a large open hopper, and it has 
also an exit opening at one end, towards which the material is forced by 
the action of the screw in the act of rotation, as is well understood. To 
this opening the inventor attaches a bent tube or tubular channel, so ar- 
ranged as to conduct the material forced into and along it back into the 
hopper, and so to deliver it again to the action of the forcing screw. The 
tobe or channel be makes of metal, or other suitable heat-resisting mate- 
rial. The terminals of the threads of the forcing screw are so constructed 
as to press closely by their edge over the exit epening leading into the 
tube, and each terminal therefore forces at each rotation a ion of gum 
into the tube, and in so doing it cuts into the spongy mass of the cleansed 





gum, and liberates a portion of gus, air, or liquid, which is squeezed out 
and escapes from the pore of the mass, and the slice cut off is pressed 
upon and united with the preceding portion already forced inte the 
ube, 


881. G. Townsenp, Glasgow, ‘Treating protoxides, &c."—Dated 25th 
This volutes. First, to the obtaining of i d 
re eo) ning of iron an ides, 

or their curbonates, from and thereby utilising bye or * oat Peng nor 
arising in the manufactures of chlorine, copper, and alum. Secondly, to 
their carbonates, y, 

proves modes, Fi 


appl tia, in the im- 
_ , to obtaining of potash, and in the 
pro a lay cbantarine pot the waste liquors of the alum 


12 
av 


898. W. Perxins, Brizton, *‘ Ful ds."—Dated 28th 


. J. W. 

March, 1870. 

The inventor pre’ phosphorus after the usual well-known manner, 

and called amorphous phosphorus, and which amorphous phosphorus 

he combines with any of the metallic sulphurets, but by preference 

sulphurets of antimony, chiorate of potash, or nitrate of potash, or any 

combination of the same.—Not proceeded with. 

901. J. Sampson and R. R. Mivron, Liverpool, “ Varnish paint.”—Dated 
28th March, 1870. 

This consists of the employment of certain in tion 
as agents for the formation of a chemical compound, or varnish paint, 
called mineral concrete, suitable for coating metallic and other structures 
exposed in water or air. The inventors take a gaseous or solid compound 
of chlorine with sulphur, and mix it with a metallic oxide, preferabiy 
oxide of iron, lime, and any convenient hydrocarbon. These are heated 
together, or fused into a plastic mass, which is afterwards, if desired, 
allowed to cool and solidify. 
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| Class 9,-ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 
852. W. T. Curmer, Hornsey-road, ‘* Brushes.” —Dated 23rd March, 1870. 

The object is to dispense with the loose block, and the twine and wire 
buildings, and metal bands as hitherto used. The inventor effects this 
object by means of a solid metal, conical or dovetail, cup of a circular, 
oval, or other form, and a plug or wedge »f corresponding section, and 
fixes and secures the roots of the bristles, hairs, and other fibre or fibres 
firmly in the cup by driving or forcing the solid coue, plug, or wedge into 
the hollow cone or cup, and thereby compressing the roots of the bristles 
between the outer surface of the solid cone, plug, or wedge, and the inner 
surface of the hollow cone or cup. 

853. J. B. Cotpran and W. Potiarp, Holloway, 
23rd March, 1870. 

This trap is usually to be made in the form of a long case, one end of 
which is to be fitted with wire bars, and the top to be provided with an 
oo or openings; when more than one, then one of these is to be 
closed by a sliding door, but it is generally preferable that this opening 
with sliding door should be at the bottom of the case. To one of the 
openings a plate of perforated zinc or other perforated metal is titted and 
secured, so as to cover the same. That end of the trap not fitted with 
the bars as aforesaid is left open for the entrance of the mouse, rat, or 
animal to be caught, which end is to be closed from time to time. 

854. C. Farrow and R. B. Jackson, Great Tower-street, “ Iron wine bi”-” 
—Dated 2rd March, 1870. 

This consists, First, in substituting for the plate iron shelves, bars of 
iron of a T or []-shape, placed at suitable distances apart, with the flat 
side upwards, so as to afford a safe bearing for the bottle. Secondly, in 
arranging the horizontal bars of the uprights either by curving them or 
otherwise, so that the hinder bars which rest on them are at the height 
required to sustain the hinder bottles without the use of blocks. 

855. M. Cuapman, Goswell-roud, ‘‘ Photographic album.”"—Dated 23rd 
March, 1870. 

This consists in forming albums of leaves of tapered form, and in 
making at or near the wider end of each leaf, and on one or both sides of 
the same, a ——— to receive and display a photographic or other 

icture, the leaf being provided with a slit, by which the picture is 
serted into the compartment, and withdrawn therefrom as required. — 
Not proceeded with. 


856. J. ApsterpaM, New York, U.S&., “ Iron and steel plates and bars."— 
Dated 23rd March, 1870. 

This consists in placing between the bars or plates of cast or Bessemer 
steel, and the bars or plates of iron which are to be united, a thin body 
of steel, of cementation, puddled steel, or case-hardened iron, in such a 
manner that such body of steel, of cementation, puddled steel, or case- 
hardened iron, forms an intermediate welding metal, which acts as a 
soldering agent in uniting the plates of cast or Bessemer steel with each 
other, or with the plate or plates of iron. 

857. J. Moore, Dublin, “ Bushes for casks.”—Dated 23rd March, 18790. 

The inventor constructs the improved bush with a flange having a 
knife edge lip on the under surface, which lip is forced into the wood sur- 
rounding the bunghole. The neck of the bush is slightly tapered, and 
is corrugated a short distance upwards from the bottom in order to admit 
of its being expanded, so as to dip or fold over the interior edge of the 
bunghole.—Not proceeded with. 


860. 8. Mawson, Bradford, “‘ Administering nitrous oxide gas.” —Dated 24th 
March, 1870. 

This consists of a dial or index plate, which may be either circular or 
rectangular in form, properly graduated or divided, and provided with 
pointers which are actuated through the medium of wheelwork and a 
cord or chain conducted by pulleys, and connected to the movable part of 
the gasholder, whereby the quantity et each inspiration and the total 
will be clearly shown on the dial or plate.— Not proceeded with. 

862. J. Gitcurist, Glasgow, “‘ Ratchet brace.”—Dated 24th March, 1870. 

This consists of a ratchet brace or ratchet drill brace and grab com- 
bined, having the actuating hand lever formed with a brace or double 
kneed and armed crank; the head of one arm carries the ratchet and 
ratchet spindle with the drill socket, all revolving loose within it in the 
same axial line as a friction holding head and feeding screw spindle on 
which the armed crank swivels, the spindle working in a screw nut 
retained in the outer eye or end of the grab arm of the double crank 
ratchet brace. 

869. T. CLanipGE and J. Jeavons, Sheffield, “ Armour plates."—Dated Mth 
March, 1870. 

For bending plates longitudinally the inventors employ cramps or bear- 
ing bars at one or both sides of a pair of armour plate rolls between the 
housings, with rollers capable of bearing against and supporting the under 
surface of the armour plate to be bent when it is between the rolls, suit- 
able means being provided for altering the heights of the cramps and 
rollers relatively to the rolls, so that on the rolls being set in motion the 
~ of passing through them will curve the plate in the direction of its 


“* Mousetrap.” —Dated 


871. L. Watson and J. HA, Craven-street, “‘ Registering goods raised into 
warchouses.”— Dated 24th March, 1870. 

The inventors pose to fix a short vertical standard to the frame 
of the platform close to the wall, and threugh the standard to form a 
bearing for a rocking lever set horizontally, and having a movable or 
jointed projecting tooth, on which the fapof the platform operates when 
opened or raised ; the other end of the lever is jointed to an upright rod 
passing on the inside or outside of the wall, from which rod a second con- 
necting horizontal lever is jointed which acts on a pawl and ratchet wheel 
fixed or set in an indicating apparatus.—Not proceeded with. 


887. A. ANGELL, Rio de Janeiro, ** Metal bars.”—Dated 26th March, 1870. 
is ists in the arrang t of a revolving furnace provided with 
bell-mouthed holes in its sides through which the bars are introduced, 
and covered with a bonnet in combination with a suitable mechanism for 
introducing and removing the bars in such a manner that while the fur- 
nace revolves the bars are heated to an uniform temperature, and a 
tender is obtained capable of heating and delivering metal bars automa- 
tically with great rapidity and regularity.—Not proceeded with. 
889. W. J. Lipprncort, Cincinnati, U.S., “Grinding saws.”—Dated 26th 
March, 1870. 

This consists chiefly in using a rest, or bearing roller, or oaarest, pre- 
ferably of comparatively small diameter, so as to give a small bearing 
surface ; this roller or support having its axis in the same vertical plane 
as that of the grindstone, whereby is secured a pay ie | surface which, if 
the roller be accurately finite, is unvarying in its distance from, and 
parallelism with, or inclination to, the surface of the grindstone, and 
which, as it constantly revolves, is kept free from the accumulation of 
sand by the water always used in the operation of grinding. 


891. W. C. Harrison, Gawlee, South Australia, “ Driving millstones.”— 
Dated 26th March, 1870. 

According to one method of fitting the springs, that is to say, to the 
runner end of the spindle, the mace or driver is made of a different shape 
than usual, and does not take into the runner as formerly, but is shaped 
to receive _—_- at each side of it, which ure firmly bolted or braced 
thereto. The free ends of the springs enter holes n the eye of the runner, 
8o that it is carried round by the springs.— Not proceeded with. 


894. W. Dorson, Durham, ‘‘ Cooling liquids.”—Dated 26th March, 1870. 
This consists of a vessel of wood, copper, or other suitable material, 
made by preference of an oblong shape, across which v ges 
wood or metal at equal distances are placed, fixed to each side of the 
oblong case or vessel alternately; the use of the ridges is to force the 
current of water or other cooler material in alternate streams from side to 
side of the oblong vessel, or ti the water is caused 
to ad over the ridges from end to case.—Not proceeded 
with, 
896. T. Exuis and W. A. Exxis, Philadelphia, U.S., “‘ Drying peat."— 
Dated 26th March, 1870. 
Tee interior of = casing on oh Sous sides oy Nook oO Werke of wood 
cut diagonally or directly across the , 80 e grain or 
of the wand tay be prevented to the tartor of the sould or trick nase. 
These wooden blocks within the a cement of 
sulphur or other suitable material, and in order to it the said blocks 
to expand L—-_- toleave a vacant space at 
each corner of the casiug. 











by pref 
end of the oblong 








897. z 5 Brown, Nashville, “ Printing machines."—Dated 26th March 
870. 

The frame of the machine is attached to the horizontal table, along 
which the paper moves while passing through the machine. The ink is 
conveyed to the type rollers, the journals of which revolve in bearings in 
the bars, the rear ends of which are pivoted to standards, the lever 
ends of which are attached to the frame, and by which the ink front isalso 
supported. The forward end of the bars move up and down upon the 
screws, 0 that by turning a nut upon the screws the inking rollers may 
be raised and lowered at will, to regulate the application of the ink to 
the type cylinder.—Not proceeded with. 

911. W. McNasp, Clapton, ‘* Hoops and bands.”—Deted 29th March, 1870. 

This consists in making in such hoops or bands longitudinal slits, so 
made or placed in the respective ends of the hoops or bands intended to 
be connected that when the ends are brought together suitable fastening 
i may be introduced, and so a variety of secure, simple, and efficient 
jastenings may be made. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE--SHIPBUILDING AND ENGINEERING 
—THE COAL AND COKE TRADE—NEW RAILWAY PROJECTS. 


I FOUND great depression in the Middlesbrough iron market on 
Tuesday, and the prospects as gloomy as ever. On all sides 
makes, sellers, and buyers were simply at a standstill. No per- 
son who can possibly help himself will take any action in the iron 
trade at present ; he remains inactive. This stagnation—which 
fortunately does not affect the Cleveland district at present, but 
which must soon be felt—is the result of the war. Until this 
great disastrous struggle on the Continent is settled no new orders 
are likely to come to the North of England. I still maintain that 
a peace concluded now would be followed by such an encrmous de- 
mand for iron of almost every description that the Cleveland district 
would scarcely feel that there had been a war. There are no 
alterations in the list prices of iron, but parcels change hands at 
quotations very much lower than those I quoted last week. 

In the manufactured trade the mills and forges are still working 
full time, but whether they will be able to do this much longer is 
very doubtful. There are scarcely any new orders for rails to be 
had just now, and those that are secured by manufacturers in the 
north are at very unsatisfactory prices. Here, again, the war is 
the cause. Let peace vo precvartard. and the quantity of rails 
which will be required will be so great as to give employment to 
the Cleveland district for many months. The foundries are 
tolerably busy, and the Middlesbrough wire mills of Messrs. Hill 
and Ward are fully employed. 

Engineering po Bom is brisk. There is a good demand for 
locomotives and marines, and the larger manufactories in New- 
castle, Gateshead, Sunderland, and Middlesbrough are well off for 
orders. 

The coal and coke trade on the Tyne, Wear, and Tees is excel- 
lent. In South Durham especially is the activity very great, The 
vast consumption of coal by the blast furnaces in Cleveland causes 
the traffic on the Darlington Railway to be excessive. Occasionally 
there are complaints about the North-Eastern Railway Compan 
not supplying sufficient rolling stock to the ironstone mines an 
collieries, but, considering the enormous demand upon them, I 
think they manage to meet the requirements of this great district 
hee naetw : A well. 

It is the intention of the North-Eastern Railway to apply to 
Parliament for powers to construct a new railway between the 
Tyne and the Tees. 





NOTES FROM SCOTLAND. 
(From our Special Correspondent.) 

THE GLASGOW PIG IRON MARKET—THE MALLEABLE IRON TRADB 
—SHIPBUILDING—THE COAL AND COAL-OIL TRADES—TRIAL OF 
ANEW DESIGN OF LIFEBOAT. 

Tue Glasgow pig iron market continues with almost no variation, 

the tendency being to a slightly firmer tone, consequent, perhaps, 

on the anticipated termination of hostilities on the Continent. 

Rumours of peace have had little effect on the price of warrants, 

but there is rather more business doing. Operators, however, are 

rether unsettled, and .e may expect to see but little change in 
the market until the issue of the negotiations for an armistice now 
pending is decided. The prices during the past week have ranged 

from 5ls, 4d. to 51s. 7d. cash; No. 1, g.m.b., 52s. 3d.; No. 3, 

5ls. 9d. 

There is a good demand for iron in makers’ hands at full prices, 
owing, no doubt, to the continued activity in exports. The ship- 
ments for the past week were: foreign, 9657 tons; coastwise, 
4641 ; total, 14,298, against 12,541 tons in the corresponding week 
of last year, showing an increase of 1757 tons. There is still, how- 
ever, a total decrease since 25th December of 23.309 tons. The 
total imports of Middlesbrough pig iron into Grangemouth till 
22nd October, this year, are 53,654 tons. Last year, up to same 
period, they were only 34,745, thus showing an increase of 
18,911 tons. 

There is little change to note in the position of the malleable iron 
trade. Makers’ hands are, in general, still pretty full, but fresh 
orders are not coming rapidly to hand. It is expected that on 
the termination of the continental war Prussia will become a 
large purchaser in this country. Makers here are also looking to 
the revival of shipbuilding on the Thames as a likely source of 
orders for iron. In former times, when shipbuilding throve on 
that river, Lanarkshire did a large trade in plates with the Thames 
builders. There is manifestly a spirit of enterprise abounding 
amongst iron manufacturers in this locality. At Coatbridge the 
new works of Mr. Jackson will soon be in a position to manufacture 
any section of beam or angle iron. His new puddling furnaces are 
constructed on the gas regenerative principle. 

The coal trade is now commencing the briskness of the winter 
trade, and all kinds of miners can readily find employment. 

Shipbuilding in the Clyde continues without apparent abatement, 
and on the Tay there is likely to be considerable activity in this 
industry. Messrs. Gourlay Brothers have just settled a large con- 
tract for steam vessels of om burthen. 

The shale oil trade has fairly commenced for the season. Makers 
of both crude and refined are fully employed. 

The Society of Arts having offered a gold medal for the best 
model of a ship's lifeboat suitable for the mercantile marine, Mr. 
Campbell, Board of Trade Surveyor, Aberdeen, has invented and 
constructed a boat of a novel, and, as some think, an improved 
design for the pur of competing for the medal. The new 
boat was sanmediy eapatmanted with on Saturday at Aber- 
deen, in presence of a large number of spectators. Its dimensions 
are : Length, 25ft ; breadth, 74ft ; depth internally, 2ft. 9in. Al- 
though its outward appearance is similar to that of the ordinary 
boat, its sides are of a peculiar construction. This portion, which is 
filled with solidcork, extends from stem to stem, is suitably secured, 
and is covered with canvas fastened with marine glue, which keeps 
the cork perfectly dry. Internally there are air pipes provided at 
each end of the boat, and there is an air-pipe division similarly 
constructed running nearly from stem to stem as high as the 
thwarts, This prevents water which -¥ be shipped from rush- 
ing suddenly from one side te another. The external construction 
of these sides is such that in the event of its striking a ship the 
cork makes it rebound. The boat is only single-bottemed, but is 
considered by many persons to be more seaworthy than a 
double-bottomed one. Discharge pipes are, of course, also 

rovided, On Saturday twenty persons sat upon one gunwale and 

failed to put it under water. It will carry sixty persons with a 

clear side of 17in. amidships, and with thirty people it kept a clear 

side of 15in. all round, was rowed with perfect ease and safety. 

Mr. Campbell has also constructed lowering apparatus, by which 

the boat was most successfully lowered from the deck of a steamer, 

The boat was filled with water up to the gunwale, and in the space 

of two minutes it was all through the pipes. The ex- 

periments were held to be extremely successful. 
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OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

FINISHED IRON: Less doing: The cause: Anwiety as to peace— 
THE RAIL TRADE: Falling off in orders—THE COMPETITION OF 
OTHER DISTRICTS IN BARS AND PLATES: South Wales and 
Cleveland—Pic ron: Little doing—MILITARY GUN TRADE— 
~MISCELLANEOUS TRADES—ENGLISH AND AMERICAN EDGE TOOLS 
—OTHER INDUSFRIES. 

LEss is now being done at the mills and forges in this district than 

for some weeks past. We have began to experience the customary 

falling off in d d, b of the pletion of the shippin; 
orders by which South Staffordshire is from year to year bene tod. 

Orders for export begin to arrive in the middle of March, and they 

keep up till September has closed. Quietude then commences, 

and of late years it has been only rarely that we have had an active 
time in the last or first quarter of the year. Upon the quiet 
period we have now entered, and it is more than possible that the 
absence of orders will become increasingly conspicuous in the next 
few weeks. Throughout the brief cycle in which we shall continue 
to revolve till spring has returned, we shall experience the compe- 
tition of Cleveland and Wales somewhat uncomfortably. Like 
this district, those places have, as a rule, much less to do after 

Michaelmas. Owing, however, to the great demand for rails, the 

mills were kept fairly employed during the Christmas season last 

year, as well in the Principality as in the North of England—for 
orders were proceeded with in advance of the next shipments. 

But now the war is operating to make Russia particularly cautious, 

Hence, this winter season the rail mills will exhibit almost a con- 

trast to their state a twelvemonth ago. 

A wonderful difference isalready perceptible in this department. 
Rails can now be had at more than 20s. a ton under the prices 
quoted a month ago. That is due almost entirely to the Franco- 
German war. And the expectation is that until that war is over 
this state of things will at the least continue; whilst if there 
should be any change that change will make the difference still 
more unfavourable to the ironmaster. Happily rail prices had gone 
up in some instances to an unusual height. 

In consequence of the slackness in the rail demand, ironmasters 
in Wales and Cleveland are now competing with this district for 
orders that would come here if there was a good demand for rails. 
Welch bars, round and square, are now being bought for delivery 
in South Staffordshire at prices much under the quotations of 
South Staffordshire firms. One order for 1500 tons, it has come to 
my knowledge, has just been given out by an extensive consuming 
firm in the Black Country. From certain orders that have lately 
been secured by other manufacturers there is no room for doubt 
that South Wales firms will shortly book more sales of this class. 
Cleveland takes away orders fora certain class of merchant and 
shipping bars ; and the makers there will be especially active in 
tendering for heavy plates. From these i it i d 








it is r 
here that unless the war should soon close we must look fora tame 
state of things with unimproving rates till near upon next Lady- 


day. 

During all this interval the works are expected to be employed 
sufficiently to enable the men to be kept from indigence; the 
manufacturing requirements of the district, and the favour in 
which Staffordshire iron is held in other home and in certain ex- 
port markets still open to us, being such as to bring about the re- 
quisite demand. But it is ardently hoped that, before spring 
has arrived, the war will be over, and we shall have begun to re- 
ceive orders that must inevitably come in directly that peace has 
been restored. 

Very little pig iron is yet arriving as the result of recent some- 
what extensive purchases. 

The military gun trade of Birmingham continues active. At 
the Small Arms Factory it is understood that there is great pres- 
sure of work in converting rifles for the volunteers. 

Amongst other Birmingham industries may be mentioned the 
electro-plate and white metal trades, which are improving. Jewel- 
lery is in fair demand. 

The recent discussion upon American versus English edge tools, 
has elicited from certain edge-tool manufacturers an explanation 
to the effect, that it is the fault of the merchants that British edge 
tools do not compete with American in Australia. ing Bir- 
mingham makers affirm that they are quite able and willing to 
make edge tools on the American model “‘in material equal, and 
in finish superior, to the originals at considerably less than the 
American price ; but as these goods will not yield so large a profit 
to the merchant, whose heaviest discounts are generally on the 
cheapest articles, it is impossible to find a remunerative market 
for them.” 

Chandeliers and gas fittings generally are in good request. This 
is giving work to the brass casters, to the tube makers, and the 
metal rollers, at the same time that artistic hands in this depart- 
ment find full employment. 

Locks are anything but active. In Wolverhampton makers 
have been adding to their stocks ; and in Willenhall the majority 
of the operatives are upon short time. Padlocks, however, are 
steady, but rim locks are depressed, and in the cabinet branch 
there is only a quiet demand. The inquiry for lever and barrel 
bolts has just become slightly improved; and the key stampers 
have a few more orders in hand than was the case some short time 


ago. 

—_— have not, upon the whole, much to complain of. 
Here and there is a firm who could do much more than they are 
now doing, but the majority of manufacturers have a quiet but 
steady trade. The demand chiefly runs upon goods requi at 
this time of the year by which iron braziers are likewise benefitted. 
The galvanised sheet iron, alike plain and corrugated, is not now in 
great request. This class of goods is principally demanded by 
foreign customers. These for the present have obtained their 
supplies, and will not be again in the market until next year’s 
aes season opens. The period of the year hasalso taken away 
the home trade in the same wares, for there is not now any out- 
of-door work being done that can possibly be avoided. 

At the commencement of the month the trade in hollow wares 
had begun slightly to mend upon the somewhat drooping condi- 
tion that seemed likely to operate at one or two establishments. 
But as the month closes business seems to be getting back again 
to the state in which it was found when September closed. Indeed, 
there is, upon the whole, less being done. Hence, hardly average 
employment is now the rule. The change from the condition of 
briskness which prevailed throughout this industry before the war 
opened is due in part to the continuance of the strife. All, how- 
ever, must not be set down to the door of the belligerents, for, as 
with respect to the iron trade, so also in relation to this, activity is 
dependent very much upon the season shipping trade. 

— tural apparatus is in demand as well for present use as 
for the spring market. Fencing, however, is steady. 

The Dudley chain and anchor makers are busy in one or two 
branches, and are looking forward to an improvement during the 
next month or two. 

Fenders and fire-irons are depressed, but the manufacturers sre 
disposed to look hopefully into the future. 





BELGIAN RatLs.—(From our Correspondent.)—Belgium did a 
good export business in rails in the first seven months of this year, 
— probably this branch of its industrial operations has 
been declining in importance of late. To July 31 this year 
Belgium exported 34,076 tons of rails to Russia, against 35,548 
tons in the corresponding period of 1869 ; to the Zollverein, 19,421 





tons, against 3183 tons; to Turkey, 14,311 tons, against 23,278 
tons; to France, 4178 tons, 476 tons; to Italy, 


5923 tons ; to Sweden, 1700 tons, against 730 


4 against 4289 
tons, against 10,459 tons ; to the United States, 3780 tons, =~ 
tons ; and to Spain, | 
2437'tons, against,36 tons, 


(From our own Correspondent.) 

THE IRON TRADE: Difficulty of realising: its actual position: The 

ivity at the works: No indication of the present state of the 

trade: Old contracts disappearing: No new ign contracts 

coming to hand: Makers’ books empty: The determina- 

i to limit transactions: Hope again of the 

prospects of peace: Probable resumption of ity: The iron 

exports small — THE TIN-PLATE TRADE DISASTER AT 

PONTNEWYNYDD WORKS — EXTENSION OF THE ForEsT STEEL 

Works—GLovucesTER CANAL EXTENSION — ENCLOSING THE 
CarpirF Docks. 


It is difficult, indeed, to realise the actual position of the trade 
just now. To judge from the + of things at the various iron- 
making establishments of the district would necessarily lead to 


an erroneous conclusion, for the reason that operations in most 
departments are still carried on with considerable vigour. Such 
is, of course, anything but an indication of the immediate state 
of the trade, but chiefly the result of past prosperity. How long 
such activity as is so far evinced can be further sustained is quite 
uncertain, depending mainly as it does upon what the next 
month or two may bring about. It is certain, however, that al- 
though some of the old Russian and American contracts have not 
yet been entirely cleared off, they cannot last much longer, and 
unless new business of the usual character can be secured, dulness 
and depression are inevitable. There are no foreign contracts of 
any moment coming to hand, and makers’ books are fast becomin; 
empty, as might be expected. Transactions on account of seve 

of the foreign markets have in fact virtually ceased, and it would 
be impossible to foresee where the evident pause which is now 
experienced in business will end. The only source of demand 
which appears to be open at all is that comprising some of the 
Southern American States, and mainly New Orleans and some 
lesser markets, and the inquiries from these are each week 
dwindling into greater insignificance. There is, therefore, an 
evident determination on the part of merchants to limit their 
transactions in all directions as much as possible, rather than 
allow themselves to do anything further than will meet immediate 
requirements until it is clearly seen what course affairs on the 
Continent will take. Such then being the case, it is of no avail to 
look for improvement in the meantime. 

Some slight hope is again this week held out of the prospects of 
peace. If the desired armistice can be obtained there will be 
then some reason to expect that a sound basis of peace will be 
ultimately agreed upon. Then, also, a resumption of such activity 
as attended the trade in the —_— of the year may be looked 
forwarded to, as the demand will no doubt in some directions 
develope rapidly. The large establishments of this district, with 
the numerous extensions and improvements which have latterly 
been made, will, of course, require contracts of considerable magni- 
tude to keep them fully occupied; but, notwithstanding that, there 
is no reason to apprehend that, when peace is again insured to the 
Continent, there will be any lack of business in the iron trade. 

The exports of iron during the past week from the local ports 
have been unusually small. 

In the home branch of the trade there is a fair degree of 
activity, and the small orders for railway iron which are being given 
out by the home railway companies serve to fill up to some extent 
the vacancies caused by the suspension of foreign specifications. 
Bars continue in fair request. Prices, however, are less firm than 
they were. There is no improvement in the tin-plate trade, prices 
for plates being still unremunerative, and there is by no means a 
brisk business doing. 

The extensions recently made by the Titanic Steel and Iron 
Company, Limited, at the Forest Steel Works, have been put in 
operation. The objects of the extensions are chiefly to produce a 
tough and uniform quality of steel, suitable for shafting, piston 
rods, and general forgings, and also for wire ropes and telegraphs, 
and this seems to have been successfully attained. The works are 
being generally prepared for a much more extensive trade than 
they have heretofore been confined to, an excellent wire mill hav- 
ing been provided, and anewsteam hammer, 70 cwt., double-acting, 
is being added to the machinery. What are known as “ homo- 
rods” are being manufactured and sent off in considerable 
quantities. This branch of industry promises to become a very 
important one in that part of the district. 

The project for extending the Gloucester Canal is evidently 
being taken up in earnest by the capitalists of the neighbourhood 
and elsewhere, and there is every reason to believe that the work 
will be successfully carried out. The report of the directors of the 
company states that £85,000 had been raised by the issue of 54 per 
cent. preference shares. These were at first offered to shareholders, 
and the balance was subsequently offered to others resident in the 
neighbourhood. Applications had been received in excess of the 
number they had to offer, and the directors therefore recommended 
a further issue of those shares to the extent of £25,000, making 
altogether £100,000. The remainder of the capital required they 
pro to raise on debentures renewable from time to time, or 
on debenture stock, and as hey had received offers of con- 
siderable amounts. The Midland Railway Company intend to con- 
struct a line in connection with the new works. 

At the last meeting of the Card ff Chamber of Commerce the 
chairman, Mr. John Boyle, referring to the subject of enclosing 
the docks to prevent the loss of life by drownirg, said the Bute 
trustees proposed to enclose the present east and west docks and 
the one in progress, with a wall in those places where there is an 
unprotect approach to them, at a cient distance from the 
water not to impede or in any way interfere with the commerce 
of the port. In the wall there would be entrances at different 

ints, at some of which it was proposed to station policemen. 
7 addition, the docks will be more efficiently lighted, and it is 
hoped that the loss of life by drowning in the d will in future 
be Jessened. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


STATE OF TRADE AT SHEFFIELD—IMPORTANT EXTENSIONS— 
WEARDALE IRon ComPpANY— CLEVELAND IRON TRADE—SMOKE 
AT MANCHESTER—TYNE BRIDGES — TRAMWAYS AT LEEDS— 
BorLeR INSPECTION: Zhe Liverpool Borough Engineer on the 
subject—MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE, AND 
Great EasTeRN Rarpways—Mr. URE AND THE TYNE—MnR. 
T. E. Smirn, M.P. 

THERE is not much change to report in the state of trade at Shef- 

field. The heavy iron and trades are still exceptionally 

active, as are also the manufacturers of railway matériel and loco- 
motive fittings. The rail mills are running full time, and the 
spring a ogee were never busier. A large weight of armour 

Siekee is being made ; some of these are intended for ships and 

others for forts. There isa good demand for all descriptions of 

CSOT cunslsls ening s nen 

e le Iron y have a new pit at 

Midridge Hill by the side of the Stcckton and Datingten 


Railway. 
The foundries in the Cleveland district are pretty well off for 
. The Middlesborough Wireworks have several contracts 
on hand, At Stockton Messrs. Richardson, Duck, and Co., are 
busy with eight vessels, two or three of them being very large 
steam: ' 


ers. 
At the Manchester city police-court on Tuesday Messrs. Sharp, 
Sapester fur the Meoceay teepeiten, for tenant Olean 
x for the Man x Corpora or ow 

dense black smoke to issue from a chi in connection with 
their works for a period of six minutes in thi An order was 
made for the abatement of the nuisance. 

The River Tyne are pressing forward the new 





of masonry. 
ogee 1 es been senioved to form a company to erect a pier 
A compan: mted by Messrs. Barr, Nelson, and Barr, has 
eggiied o-teekaete tomeccaael il for leave to construct tramways 


town council, The first was, that the ye of all boilers in 
the kingdom should be carried out by the of Trade, and the 
second that there should be a national steam users’ com- 
prised of engineers and others competent to advise on matters 
relating to the inspection of boilers. Whatever plan was adopted 
on the subject, the borough engineer considered that local autho- 
rities should be empowered to li boilers in the same manner 
as other dangerous articles. 

There has been a revival during the last few days of a contem- 
plated amalgamation Seeding ye mere Sheffield, and Lin- 
colnshire, and Great Eastern Railways. A link line, at least sixty 
miles in length, would have to be constructed. 

The scheme for a lock at the Low Lights seems to have received 
its quietus from a report presented by Mr. Ure, engineer of the 
Tyne Commissioners. Apropos of Mr. Ure, it may be noted that 
his services are to be retained as engineer-in-chief to the Tyne 
Commissioners, at a salary of £1000 per annum. Mr. Messent will 
superintend the execution of the general river works ; an addition 
of £200 per annum is to be made to his former salary. 

Mr. T. E. Smith, M.P., is expected home this week, after a 
three months’ tour to the United States. Mr. Smith bas penetrated 
as far as the Pacific. 





PRICES CURRENT OF METALS AND OILS. 
1869. 














































Corren—British—cakeandtile; £8.d. £484.) £€8.da..£8,4 
Per tON secccccceceeseee| 6710 0.. 0 0 0) 71 O 0.. 73 0 
Best selec ecccccccccccce| 69 0 9,. 0 0 0/73 O O.. 74 0 O 
Sheet 0 v.. 73 0 0| 7710 0.. 78 0 0 
Bottoms 00. 00 0;81 00... 000 
Australian, per 0 0.. 71 0 0} 7310 v.. 75 0 0 
8 Cak: 0 0.. 0 0 0/70 0 0. 00 
Chili Bars 0 0.. 62 0 0/67 00. 000 
Do. refined ingot 0 0.. 69 0 0| 7010 0..72 0 0 
Yettow Metal, 0 0 6& 0 0 7] 0 0 6 O 0 6 
Iron, i 211 6 cash 213 8 cash 
Bar, Welsh, 72 6.. 71 0} 615 0. 7 0 0 
610 0.. 612 6} 600. 650 
710 0.. 8 00' 750.77 6 
Rail, in Wales.....csessccoe| 7 0 0. 710 0) 615 0.. 7 0 0 
Sheets, single in Lo e-|/ 910 0.2.10 56 0} 95 0.. 000 
Hoops, first quality 810 0. 95 0| 850.876 
Nailrods oo 7656 0.. 715 0] 7 6 0. 718 6 
Swedish...... a . o 2% : 915 0..10 5 0 
Leb. Foreign, ton 1 oe 0 18 7 6..1810 0 
aglinke’ W. aoe eer ence, | 20 0 0..20 5 0/20 5 0.. 0 0 0 
Other brands ..ccccoscsasee| 18 0 0.18 5 011817 6..19 2 6 
Sheet, milled ...ccc.sccecee| 1915 0.. 20 0 0/20 0 0.. 0 0 0 
Shot, patent..ccccccsessecee| 21 0 9%. 22 0 0/22 00... 00 0 
Red or minium ...-ccsecese| 1915 0.. 2010 0/2010 0.. 0 0 0 
White, secccce 27 0 0.. 0 0 0/26 0 0..28 0 0 
ground in o’ 00 0.. 0 0 0/2 0 0.29 00 
Li , i oe 000. 00 0/% 00.000 
QUICKSILVER, per bot. ... 818 0.. 0 0 0} 617 0.. 618 0 
SPELT Silesian, per ton (7 5 0..1710 0}/19 5 0.. 1910 0 
ish V & S ...ccccce 17 0 0..1710 0/19 5 0..1910 0 
Zinc, ditto sheet..ccccccccsess| 2210 0.. 0 0 0] 2410 0.. 25 0 0 
STEEL, Swedish ecocee->| 9 0 0. 0 0 0} 0 0 0.. 0 0 0 
Keg.e..sccccece cocccccsece| 1410 0.. 0 0 0/15 0 0.. 000 
Tr, ca, Percwt. sececcccoe| 6 7 0.. 6 8 0| 6 6 O.. 000 
Straits, fine—cash ° 68 0.000) 000. 640 
For arrival 65 0.. 00 0} 640... 6469 
6 8 0.. 610 0} 6 3 0. 009 
6 9 0.. 611 0] 6 40.. 009 
Refined, eos} 613 0.. 0 0 0] 610 0. 000 
TuxpLatTes, per bx of 225 sheets 
IC COKC .ccccccccccccscescoe| 1 3 0.2. 15 0} 13 0.«2160 
Decscccctevvessscesiat 8 9 Cy. 2 O18 he te 
IC charcoal ..ccccccsescccee| 1 7 Geo 1 9 0} 1 8 OW; 110 0 
1 115 0] 114 0O.. 116 0 
0 19 3 0] 0196... 020 6 
0 -- O17 83] 016 9.. 019 0 
36 0 0/39 0 0.. 0 00 
wn seve. 82 0 0|/ 33 0 0.. 34 0 0 
8; ; 00.. 00 0/91 00. 000 
Whale’ South Sea, soooee | 36 0 0.6 0 0 0/89 00. 000 
Yellow wccccccsesccsccees| 3510 0.. 0 0 0/88 0 0.1. 0 0 0 
BrowN cccesscccscossccee| 34 0 0.. 0 0 0) 34 0 0.. 35 0 @ 
E.L. Fish 82 0 0.. 33 0 0) 32 0 0.. 0 0 g 
Olive, Galli; 48 0 0.. 4810 0/58 0 0. 0 0 y 
i) oe 47 0 0.. 4710 0] 56 0 0 009 
Palm sees 3910 0.. 0 0 0/4210 0. 0 0 9 
Linseed .... 30 0 0.. 00 0} 2910 0.. 2915 9 
enti 45 0 0.. 0 0 0/4010 0., 41 0 9 
WH seseccceresccesess| 43 0 0.. 0 0 0/38 0 0.. 38 5 O 
Foreign pale.sccssecceseee| 46 0 0.. 0 0 0/4310 0.. 44 0 G9 
Brown .sco-cccccocscee| 43 U O1. 0 0 0/39 0 0. 0 0 g 
Lard sccocccecscesccossecccce| 70 0 Ove 72 0 0) 72 0 0.. 73 0 g 
Tallow ernecccccccccsccsseces| 85 0 O01. 0 0 0/35 0 0. 0 0 
PRICES CURRENT OF TIMBER. 
1870, 1869, | 1870. | 1869. 
Per load £246) £0 £ «| Per losd— 4e24en£046 
ena tet it ete Samade tn'gualiy 18 0 9 1°| 18 10 19 10 
$3918.28 Bl annmattdee 2H 3B 8B 
v i . eo 6 
- 6 0 610| 510 5 
$15 $0) 48 B10) Bland wees 7 os 8088 
455 5/45 510 - 0000 0000 
0 0 0/000 0 + 9 011 O| 8 O 9 
410 615} 4565 8 0 9 0} 710 810 
215 410) 210 4 0} + 10 01210) 9 02010 
215 4 0/ 210 3 10|| Soderhamn 81012 0| 81010 0 
3 3 310/ 215 3 0|| Christiana, per C. 
-2138 30/3 5 311) taon. by Sy 9{ 10 619 10) 10 01910 
£358) $38 § 8] mee ac 
1 a 
v000;/0000 veri tin | 9900 0006 
310 510] 4 O 6 0|| Staves. per standard 
5 0 610| 6 0 610) Quebec pipe ...... 75 0 0 0 63 06710 
3f. Yin, | puncheon .. 92 093 0 19 020 0 
016 0/18 O15 0 Pipe n™,.., {280 0 18501850180 0 








THE INSTITUTION OF CivIL ENGINEERS.—The members have 
just been informed, by circular, that the first ordinary general 
meeting for the session 1870-71 will take place on Tuesday e7en- 
ing, November 8th, and that the meeti will thereafter be con- 
tinued on each succeeding Tuesday to the end of May, with the 

tion of the 27th of December and the 3rd of January. Every 
eelia and associate has the privilege of introducing one friend 
to each meeting. The annual general meeting, to receive and 
deliberate on the report of the council on the state of the Institu- 
tion, and to elect officers for the following year, will be held 
on the of December. The members have been invited to 
send in any original communications they may have prepared for 
reading at the meetings, and have been reminded that applications 
for admission from tes desirous of joi the tution 
can now be considered and dealt with. y _ Alexander 
Provis, who was elected a member of this Institution on the 
6th of April, 1819, and whose decease occurred on the 29th ult., 
has by his will bequeathed the munificent sum of £500 to “‘ The 
Benevolent Fund of the Institution of Civil Engineers.” 
AST.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 


general favourite. Service J 
sone knowledge of the natural laws which 
tions of digestion and nutrition, and by a care 
the fine properties of well-selected cocoa, Mr. E 
tables with a delica’ flavo 
may save us many a heavy doctor’s bill.” Each packet is labelled 
‘Ames Epps & Oo., Homeopathic Chemists, London.—{Advt. ] 
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ist b red he best f linder; but he mak dead head ~_"" 
e uces to the orm, 7.¢., a cylinder; but he makes up ead, or masselotte, is at the same time cut 
THE HEAVY BREECHIOASING AND RIFLED for the unscientific reduction in resistance thus produced | off close to the muzzle. The gun block is now 


ARTILLERY OF NCE. 
(Continued from page 290.) 

Tuar there are positive advantages, both theoretical and 
practical, in this system of breech-loading for heavy guns, 
the details of which we have described in our last issue— 
does not admit of doubt on the part of any competent and 
unbiassed artillerist. It is equally certain that, both in 
theory and actual results, it is far before any one of the 
methods, or so-called systems, that have been tried by our- 
selves. Let us, before going further, very briefly point out 
some of the conditions which render this so. First, as re- 
spects the body of the gun itself. English engineers who 
have given their attention to artillery—whether from want 
of sufficient and exact physical and the higher mechanical 
and mathematical training—never appear to have realised 
that there is something more to be considered as respects 
the strains suddenly called into play by the discharge of 
a heavy gun, than a mere statical pressure suddenly ap- 
plied to the interior of the gun, and resolved into radial 
compression, and into tangentialand longitudinal extensions, 
If they have ever comprehended their existence at all, they 
have never apparently taken account of the fact that 
those strains suddenly applied to the more or less elastic 
metal or metals of the gun, are propagated outwards in all 
directions from the focus of discharge as elastic waves 
traversing the material at the velocity of its pulse trans- 
missive period—here from 8000ft. to 10,000ft. per second— 
disturbing the molecular arrangement of repose of the 
particles of the gun, and tending through every cubic inch 
through which such gas? ng to dissociate if not to dis- 
locate their coherence. here the form and contours of 
the mass of the gun through which these waves pass are 
most perfectly symmetrical with reference to the axis of 
the gun, the pulse wave is itself the mostsymmetric. It is 
passed outwards and dissipated towards the external con- 
tour of the gun with uniformity in any given radius 
normal to the axis, and with an intensity, as regards the 
motion of the wave particle, or its dislocative powers, de- 
creasing inversely as the square of the radius at any in- 
stant from the axis viewed as origin. 

The conditions become widely different, and may be to 
any extent more distressing to the material of the gun, 
when the form of the latter, especially about its breech 
portions, is highly unsymmetrical in reference to the gun’s 
axis. Here the pulse wave, compelled to take new paths, 
and subjected to reflections—catacaustic and other—gets 
cumulative along certain lines or planes, where its dis- 
locative tendency as respects the particles of the metal, be- 
come greatly exalted, and may reach a point which, if 
nearly synchronous with the rapidly-applied _ statical 
strain, shall result in local fracture and destruction of 
the gun. : 

There is nothing fanciful in this however strange it may 
seem to acertain class of our readers. It is simply the 
——, in a somewhat more exact form, of what pro- 
bably every blacksmith and fitter in Great Britain has 
more or less of an obscure tactile notion of, namely, that 
the tremendous jar of a fired gun has something to do with 
the forces which tend to burst it ; just as the mechanic 
knows, though he could not in the least explain the fact 
that, if a cast iron girder, for example, be steadily loaded 
nearly up to its breaking point, a tup of a hand-hammer 

iven then to the girder—no matter perhaps in what 

irection, laterally, end-on, or from beneath upwards— 
shall very probably produce instant fracture in the girder; 
and that if there some one transverse section of it 
smaller than any other, the more assuredly shall the jar of 
the light hammer tap then insure this destruction. 

Brix, in an able series of physico-mathematical memoirs, 
of which a translation, with some editorial notes, ap 
some three or four years ago in the Practical Mechanics’ 
Journal, pointed out the great reduction in resistant vis 
viva of a cylinder of a given length, encastré at both ends, 
when one of the ends is open or left free as an open tube ; 
and again, how great the still further reduction in resist- 
ance became when both ends ceased to be encastré. These 
are, in fact—changing the direction of the fluid pressure 
from inside to outside—the exact expression by Brix of 
the experimental results of Sir William Fairbairn upon 
the resistance of internal boiler flues to collapse, which re- 
sults were in some respects misinterpreted by the experi- 
menter himself. 

Brix has, however, further shown how enormous be- 
comes the reduction in resistance when the tube isintersected 
across anywhere along its length by a mortice or hole, what- 
ever may be itsform. Lame, Navier, Poncelet, and Sainte 
Venant together have given us the means of calculating for 
each of the above cases, with sufficient certainty for prac- 
tical purposes at least, what shall be the relative disloca- 
tive effects in addition to the interior pressure from an out- 
wardly transmitted pulse wave, originating in the axis, 
and that this reaches its maximum, in the case of the cut- 
across tube, which is the case where the resistant vis viva is 
a minimum. No surprise, therefore, ought to have been 
felt that both forms of the Armstrong breech-loader, viz., the 
first with the awkward round breech stopper dropped into 
place and screwed up ; and the second with its singularly 
ingenious and elegant, though ill-based arrangement of 
counter wedges, rapidly proved themselves unsafe; nor 
that the clumsy and inelegant arrangements of Whitworth, 
and the clumsy but simple and substantial looking arrange- 
ment of Clay—to say nothing of Wahrendorf and many 
other early schemers for heavy breech-loading cannon— 
should all have come to grief. 

The Prussian field guns, or even their siege guns, which, 
as our back numbers show, are no bigger the calibre 
of their old 24-pounder, are not instances in contravention. 
A small can be made almost any way or of any 
material; the defects only come out as the dimensions are 
increased in relation to which the stresses increase in a fast 
expanding series, Nor are the heavy breech-loaders of 
ak argument to the contrary, for his successes are 
very like those of his yy Spe the field, due to a pre- 
ponderance of brute force. He cross cuts the breech of his 
gun for his wedge block, the rear end of which, at least, he 





by a lavish mass of material, which, whether best or not 
for the production of artillery, has at least a high co- 
efficient of resistant strength. 

Now the French heavy breech-loader, as we may see by 
recurring to our Fig. 8 (October 21st), does —_. pf out, 
as far as possible, the two grand principles which should 
rule the design for every breech-loading gun, viz., no lace- 
ration of the chase, and symmetry round the axis, both in 
the statical strains from the fluid were aad a dis- 
charge, and symmetry in the transit of the p wave 
through the material due to the impulse of the suddenly 
applied strains. If we are to construct a breech-loader at 
all we must open the breech somewhere; the least in- 
jurious way of doing this is simply to open the rear end 
of the tube by a section transverse to the axis, while to 
close it, the best possible, as well as the simplest and 
cheapest contrivance, is the mere screw plug, with its 
threads equidistant everywhere round the axis. This is 
just what the French have done, and with the success 
which always attends the carrying out judiciously in prac- 
tice of that which has been first thought out and proved 
true in theory. 

The researches of Brix already referred to have indi- 
cated that considerable advantages must be attained by 
constructing the exterior shrunk on thicknesses of built up 
guns, not in short rings, but in the longest possible ones. 
And we may remark that it is in this respect amongst 
many practical advantages, that the system of Frazer’s gun, 
with its long simple external jacket or jackets, presents 
also a real theoretical advantage over its short-ringed pre- 
decessor. 

The French, however, had no choice for a length of time 
in this matter, and they accepted the short rings only 
through necessity, and early commenced to make them 
longer and longer as their steel manufacture improved. 
Were we not in the country which has given its public 
money as a reward for the second inventor, if not copyist 
of Mr. Parsons, who strengthens a cast iron gun by putting 
a steel or iron tube inside it—a notion which has been ap- 
positely likened to attempting to strengthen an india- 
rubber tube by putting a glass tube insidethat—we need not 
have pointed out that the French, bearing clearly in mind 
the much larger extension per ton per unit of section of 
cast iron, than of either wrought iron or steel, for the first 
few tons of tension, z.e¢., for the entire range of tension 
practically in any well proportioned gun, have rightly put 
their cast iron inside and their steel shrunk on rings outside. 
If the French be right, then Parsons and Palliser must be 
wrong, or vice versa; but such obvious logic is likely to 
fall impotently before authorities whose regards are more 
for the inventor than his invention—only such things 
bode ill for us all. They are of the same class as those 
doings aud dealings which, despite the real ability of 
Napoleon III., and of his genuine love for France, have 
brought our noble neighbours and allies to a disaster 
greater than any that in its long history the nation has 
ever experienced. If patents be bad, as Mr. Macfie and 
Sir William Armstrong asseverate, we must affirm that 
national rewards such as those adjudicated—shall we call 
it—to Major Palliser and Mr. Parsons, are immeasurably 
worse. The former may be imagined to impoverish 
the unsuccessful, or too much enrich the genuine inventor, 
as individuals—but the latter paralyses the very vitals, 
and debauches the very springs of action of our national 
strength and resources. 

But we digress. Considerable fear was for some time 
felt in France that no breech screw could be cut in the 
rear end of the chase of a cast iron gun that would for 
any length of time withstand the blows given by the 
threads of the breech plugat each discharge. This soprobable 
a priori tomere theoretical knowledge weighed so much, that 
it was proposed at any early stage to cut out a long cylin- 
drical recess from the cas‘ iron at the rear end of the chase 
to cut a screw therein, and to screw into that once for all a 
steel cylindrical ring with the cut-away screw thread for re- 
ception of the breech plug formed in is interior. This 
cylindrical screw bushing it was —— to screw into 
the slightly heated and expanded cast iron body of the 
gun, and to corrode it into place with solution of sal 
ammoniac. But besides that this reduced the residual resist- 
ance of.the cast iron body,and made the action of the pulse 
wave _ it unsymmetric, it was rationally urged that in 
the end it came still to be a screw thread in cast iron, and 
that if with a pre proportion of length, surface, and 
pitch, this should be found — of standing repeated 
discharges directly transmitted from the breech plug, 
neither would it do so though a steel ring were inter- 

. Research, therefore, turned wholly to the determi- 
nation theoretically, and then experimentally, of the 
necessary length for the cut-away age =p screw, the 
form of the threads, and the best pitch. e are informed 
that several forms of thread were experimented with, but 
that in the end the common sharp thread, as it is called, 
with triangular section, but not sharp either at the tops or 
at the bottoms of the pitch, but there ending ina 
small segment of a circle of 60 deg. in arc, was found to be 
in all res the best. It was cut cleaner in the cast iron 
and with less tendency to crumbling than any other; it was 
easiest cut, with the simplest tools and least skilled work- 
men, and it bedded more uniformly and truly against the 
threads of the steel breech plug than any other form, while 
it offered in the section a larger resistance at the root of the 
threads, the point of maximum strain, than any other form. 
—— precautions, however, had to be adopted, and are 

hered to, in order to ensure uniform bearing at the same 
instant over all the segments of threads, and these will be 
best explained by our briefly recording the steps of the 
production of these guns as adopted at Ruelle, from the 
time the gun blocks or bodies leave “the pit” in which, as 
we have stated, they are cast vertically and with the breech 
end of the gun block lowermost. 

The gun block being fettled is roughly centred, 
and a narrow ring collar turned true at the extreme 
rear end and at the muzzle, where, whether for land 
or naval use, a fulness is left for this purpose; the 





centered by the rear and muzzle collars, and the chase 
roughly bored out, and the breech end of the gun roughly 
faced across; these operations suffice to determine the 

neral soundness of the casting, which, however, is now 

rought to the hydraulic proving press, screwed in staunch 
between gasketed flanges, and the interior of the roughly 
bored chase submitted to a formidable water pressure, 
while the diameters outside are examined by delicate 
instrumental means. If found perfect, the boring of the 
chase is completed to within a mere shaving of its finished 
size, the breech end being only bored out to near the calibre 
corresponding to the tops of the threads that are to be cut 
there. The whole of the subsequent centering is now done 
from the bored chase; the block being again chucked, 
the turning of two ends is completed, and also the 
cylindric surface to be occupied by the shrunk on steel rings 
is turned, the smallest ible amount of the skin of the 
casting being removed in all cases. The steel rings are now 
shrunk on, commencing at the muzzle end of the block, and 
including the trunnion ring; all are put on except the very 
last ring next the breech. Where there are two plies of rings 
the inner one is fully completed, and the exterior surface 
turned off truly cylindrical to receive the second, which is 
then put on with the exception above mentioned. Where 
there is but one ply of rings, the rearmost one is 
omitted to a future stage. In either case the object of this 
is simply to make use of the original rear collar, for lathe 
or boring purposes, without chucking by the rearmost ring, 
and so marking or deforming it. The gun is now again 
chucked by its collars, but with scrupulous regard to cen- 
tering by the bored chase, and the screw is cut in the 
breech part. The plies of rings are fully completed, the 
trunnions turned truly orthogonal to the chase, and after 
the last touch of boring has been given to the chase, the 
gun is transferred to the rifling machines, which are on the 
principle of those at Woolwich, viz, with the changeable 
copying diagonal bar, which is the development of the 
spiral of any one groove. 

We may, in passing, mention that the tools generally 
at Ruelle, are chiefly by French makers, and of a sound 
substantial class, though, to an educated English eye, 
scarcely presenting the massive and good proportions 
of our own Woolwich plant. The rifling is now effected, 
and by a sort of slotting machine, with cylindrical 
motion of given radius, adapted to the beds of the rifling 
machine, the three segments of the screw threads in the 
breech are cut out, and the interior cylindric surface of the 
spaces between finished. 

In all their heavy guns the French employ flat bottomed 
grooves, joining the cylindric surface of the lands by short, 
easy elliptic or circular curves. The number of grooves 
is always an odd one, viz., three for the gum of 0°16 mm., 
five for both the guns of 0°24 mm. and 0°27 mm., and seven 
for the enormous guns, of 0°42 mm., of which some are said 
to have been prepared. The only exception, and that appears 
an unintelligible one (unless it be to suit some land ammuni- 
tion), is in the small boat gun of 12 kilos., in which there 
are six grooves. In all cases the spiral has an increasing 
pitch, the curve being parabolic, and the angle made with 
a plane passing through the axis varying from 0 deg. to 6 deg. 
at the muzzle, As there are only two bearing poiuts of 
the projectile in each groove, there are none of those diffi- 
culties which have been found in our own and other services 
in expelling multiple studded shot from grooves of variable 
pitch, The very lowest point of the chase is always occu- 
pied by one groove out of the whole odd numbers, whether 
three, five, or seven, so that the projectile is nearly balanced 
upon the lowermost stud, and, in fact, the best centreing 

racticable given to the shot. The steel breech plug, having 

n completed to size in all respects, is now brought to the 
nearly completed gun, and partly by hand, partly by mecha- 
nical means, its male screw is ground with emery and 
water to the female threads of the breech of the gun. 
For a time this grinding was done prior to cutting out the 
alternate segments, but for some reason it appears to have 
been found better to grind the screws together afterwards, 
though of course the stroke for grinding is thus necesarily 
greatly shortened. 

When completed the surface of the threads in the cast- 
iron gun bel look to the eye nearly as smooth, bright, 
and silvery as if cut in wrought iron, and when in 

lace there is not the slightest shake or freedom of the 
Cech plug in any direction, though it is so well adjusted 
that it slides into its place, and receives its tightening ro- 
tation of 60 deg. with beautiful ease, moving, as the French 
say, avec un doux frottement. We need not pursue in de- 
tail the several steps by which the adjunct pieces for the 
breech-loading apparatus are prepared and fitted to the 
gun, the sights, &c., fitted, and all parts of the gun veritied, 
prior to going to the proof-butt. e must not omit, how- 
ever, to describe the vent, which, unfortunately, has 
been omitted in our Fig 8 (21st October). 

This consists of a pretty large cylindrical plug of steel, 
with a square shoulder near the interior end, a hole bored 
of a a size through the gun body, and the reinforce 
rings. This hole is tapped for its entire length above the 
collar above referred to, and a corresponding screw having 
been cut upon the steel plug, it is screwed into place from the 
inside, the proportion in length of the collar and unscrewed 

rtion admitting of this being done. The steel plug is 
sed right through, and a solid rod of fine tough copper 
tapped through it, for its entire length, and through this is 
drilled the vent, the diameter of which appeared to us very 
small, not more than 0:004 mm. probably. This —7, 
ment gives a bearing and large screw surface to the 
vent plug as against the cast iron, and as the one tube 
wears away fast, it enablesthe enlarged vent plug to be easil 
removed—by special tools provided—and a new one inserted, 
even in front of the enemy; the steel plug also admits of 
being fitted with new copper vent tubes, and employed again. 
In some guns, though whether of an earlier make or uot, 
we did not learn, the steel vont ping was only tapped 
through the cast iron of the gun body, and passed without 
quite touching, through the steel rings; but we have under- 
stood that in many cases the tapping is continued right 
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through all. The former plan would appear to us the 
better, because the slightest shifting of the steel rings on 
the body, by inertia or otherwise, must tend to jam the 
vent plug as here screwed. None of the steel rings are as 
to their opposed edges in actual contact; in fact, by the con- 
ditions of shrinking on, it is impossible they should be sO, 
nevertheless in the outer plies they are so close that to the 
naked eye they seem at first in complete contact. 

We had hoped to have completed this subject in our pre- 
sent part, but some important points remain to be de- 
scribed or discussed, and we must defer the conclusion to 
our next, 








THE CORNISH ENGINE. 
No. IX. 

Tue copy of “Lean’s Engine Reporter,” published in 
July, 1841, which we publish at pages 310 and 311, clearly 
shows the state of perfection to which the Cornish engine 
had at that time arrived. It is the more valuable that few 
engineers out of Cornwall are in any way familiar with 
the nature and character of a publication which did not a 
little to promote the economy of fuel, A word of ex- 
planation is needed as to the Jast tables on page 312, 
stamping engines. 

Stamping engines are employed in stamping or breaking 
the ore, and whim engines in drawing the materials from 
undergound. 

The pumping engine tables contain sixteen columns for 
easy reference :— 

Col. 1 gives the name of the mine. It will be seen that 
several engines belong to the same mine; select for 
instance Wheal Vor, where there are three engines reported. 

Col. 2 records the interval through which the report 
extends, generally a calendar month. 


s 





Col. 3 gives the name and description of the engine re- 
ported, and the diameter of the cylinder. The word single 
denotes that the engine is single acting. 

Col. 4 is the length of the stroke in the cylinder. 

Col. 5 gives the length of the stroke in the pumps, which | 
is generally shorter than that of the steam piston. In 
some instances pumps of different lengths of stroke are 
worked by means of the same engine ; these are generally 
actuated by means of angle, or V bobs, worked off the 
main rods, either with inclined or horizontal rods, as the 
case may require. 

Col. 6 gives the number of lifts or pumps employed for 
raising the water in the shaft or shafts. 

Col. 7 gives the height of each lift in fathoms. 

Col. 8 gives the diameter of the plunger if the lift is a 
plunger lift, or of the bucket if working barrel, if a drawing | 
lift. 


Col. 9 gives the dead weight of the column of water 
raised by the engine. 

Col. 10 gives the water-load per square inch of the 
piston, and is thus caleulated :— 

Let L= length of stroke in cylinder, and P= length of , 
stroke in pumps, or rather the length of stroke of the outer | 
end of the beam, then 

Col. 10= Col. 9 © area of cylinders in inches, | 

Col. 11 is the number of strokes made by the engine | 
during the period named in Col. 2. 

Col. 12 is the average number of strokes per minute, 

Col. 13 shows the number of bushels of coal (weighing 
941b. each) consumed by the engine in the time given in 
Col. 2. : 

Col. 14 is the average duty of the engine during the - 
period named in Col. 11. 

Col. 15 gives the eige quantity of water drawn by | 
each engine per minute, calculated from Cols. 9 and 12. , 

Col. 16 explains the arrangements of the pit work, and | 
gives the name of the engineer of the mine. The follow- | 
ing explanation of this column will assist those who are | 
unacquainted with Cornish mining phraseology :—Thus, at 
Botallick Mine the engine is described as “ drawing the 
load in two shafts sixty-six fathoms perpendicularly, and 
the remainder diagonally.” That is to say, the direc- 
tion of the pump-rods is changed underground from the 
vertical to a diagonal or inclined direction, Further, 
“two bobs and 100 fathoms horizontal rods at the surface, 
two angle bobs and fifty fathoms dry rods underground.” 
That is to say, the pump-rods in the second shaft derive 
their motion from the rods of the first shaft by means of 
horizontal rods and bobs; also that a similar arrangement 
with angle bobs is employed under the ground. 

When the pumps work in an inclined or diagonal direc- 
tion the length of the lift is given as the height, because it 
is estimated that the increased friction of an inclined lift 
more than balances the reduction in the water-load, and 
experience teaches that the vertical lift is the most con- 
ducive to a good duty, By the term “dry rods ” is under- 
stood the us in the shaft or shafts above the adit, or the 
level at which the water leaves the pumps. 

It will be easily understood by an inspection of the re- 
marks in Col. 16, that an engine may be so encumbered with 
rods and bobs working in all sorts of directions so as io 
make it show a low duty, although its real efficiency may 
be very high indeed. e have already pont working 
drawings of one of the best examples of “ pit work,” and 
in continuation of the subject the following table, compiled 
from the writer’s own practice, will be found of much value 
to the practical mining engineer. 

The following approximate formule will enable a rough 
estimate to be made mentally of the weight of a given 
cast iron pump 9ft. long, viz., for an inch in thickness cal- 
culate 1 cwt. for each inch in the internal diameter, thus, a 
12in. pump lin. thick weighs in round numbers 12 ewt. 

The lithograph which we publish with this impression is 
a working drawing of an engine-house for an 80in. cylinder 
engine. The house is represented in sectional longitudinal 
elevation, end elevation, and plan, and the dimensions are 
so fully given that it would be useless to repeat them 
here. ‘he masopry used in the buildings, both for the 





houses and chimneys, or stacks, as they are termed in Corn- 


wall, is usually rubble work laid in random courses in 
mortar well tempered. 


Dimensions and Weights of Cast Iron Pumps for Pitwort. 

















Diameter in|Thicknessin| 54°, | Size of | Pistance Weights. 
inches. inches. flunge. holes, | + holes. 

ewt| qr. | Ib. 
4 4 1 8} 3] 0] 0 
44 d 1 9 8} 1/14 
5 Ef 6 1 9 4] 1/14 
6 $tol 6 1 10 6] 0} 0 
7 1 6 1 ll 7] 0} Oo 
8 1 6 1 12 8] 0] 0 
9 1 6 1 14 9} 0] 0 
9 1k 6 1 14 10} Oo| 0 
10 1 6 1 15 10; 0} 0 
” lf ” bee ie 11] 1] 0 
1 1 ” et 16 11} 0] o 
” 1 ” ” ” 12] 1/14 
12 1 pe st 17 13] 2] 0 
9 1 rel oS os 15] 0} 0 
1 1 8 * 18 14) 2/14 
” 1 es “i ti 16} 1] 0 
14 1 a re 19 15] 3] 0 
93 1 » ” ” Vv 2 0 
1b 1 a iy 20 16] 3] 14 
” 1 ” ” ” 18 3 0 
16 ub ya 21 19| 0} 0 
” 15 ” ” ” 22] 0} 0 
17 1 ed ‘i 22 21} 1] 0 
” 1 + ” ” ” 23 1 14 
18 1 10 as 23 22/ 21 0 
a if : : » |] 8] 0 
19 1 Ae ye 24 23] 3] 0 
» 1 ” ” * 26] 0} 14 
20 1 pe re 25 2 | 0} 0 
” 1 ” ” ”? 30 0 0 
21 1 ee p 26 2] 1] 0 
” 1 ” ” ” 31 2 0 
22 1 as es 27 27} 2] 0 
% 1 ” ” »» 33) O} 0 
23 1 12 - 28 }28} 8] oO 
” lh ” ” 9” 34] 2] 0 
24 1 owl vs 29 30] 0} 0 
” 1 ” | ” ” | 36 0 0 




















The following tables, compiled by the author, give the 
dimensions of stacks and engine-houses according to modern 
practice :— 


| Dimensions of Stacks for Pumping Engines, built in random courses laid 


in mortar. 





Diameter of engine cylinder in | 


2 | 30 | 40 

















inches .. .. . | 50 60 70 
Height of stack in feet . 57 | 54 | 60 | 70 | 70 | 72 
itt. in. ft. in. ‘ft. in. ft. in. ft. in. ift. in. 
Diameter at bottom .. ee 10 0 j20 0 j10 010 610 6 pe 0 
| Diameter of flue .. 3 0) 3 0/8 0/3 0/3 0/3 0 
Batter in 6ft. in inches -/0 33:0 3;0 3/0 3/0 3/0 8 
Dimensions of Engine Houses for Cornish Pumping Engines. 
Diameter of cylinder of the | 
engine ininches .. .. .. | 24 | 30 40 50 60 70 
ft. in. ‘ft. in. |ft. in. |ft. in. |ft. in. |ft. in. 
Thickness of bob wall so « 18 61/4 0/4 6/4 915 0/360 
Thickness of wall to top floor .. | 2 6|/2 6/2 6/2 9}2 9!/8 0 
Thickness of raise ° 20/2 O0]2 OJ 2 3/2 3/2 6 
Depth of loading... .. «.. .. {10 0/10 0/10 O [11 0 12 0/14 0 
Thickness of wall for condensing 
Cisterm .. oo oc ce of of 0/3 6/3 6|4 6/4 6/4 6 
Height from loading to centre 
ofbob .. .. ec oe oe |21 0 [22 O [24 11 |27 10 [27 10 j31 2 
Length of house .. .. «+ e+ |/17 0/17 6 |20 0 [22 0 |22 0/26 0 
Width of house .. .. .. « {10 0/13 0/14 0/16 0/16 0/16 0 
| Height from top floor to roof ..|9 0/9 0/9 0/12 6/18 0/|12 0 
Length of cockpit.. 9 0/13 0 f14 Of15 0/15 Of15 0 
Height of cockpit.. .. 12 of12 ofi2 0 [13 0/14 0 [16 0 
Width of cockpit .. 70/6 6/7 O|7 6/7 0/7 0 




















Note.—60in. cylinder stands half under the floor. 





TRIAL TRIP OF THE KIRKSTALL. 


On Wednesday, the 2nd inst., the steamship Kirkstall, built by 
Messrs. Alibon and Noyes, Rosherville Ironworks, made her first 
trial trip. The Kirkstall is a vessel of about 450 tons burthen, 
built of iron, 183ft. long, 24ft. beam, and 18ft. deep. She has 
been built to the order of Messrs. Dawson and Co., and is intended 
to trade between Goole and London. 

A coasting steamer of the given dimensions is, it will be said, 
scarcely worth much attention, and this would no doubt be true 
if the machinery was of the ordinary type. As it happens, how- 
ever, that the engines and boilers are both novel, the vessel deserves 
some notice. Of the boilers we shall say nothing now, because 
it is impossible to make their construction clear without drawings, 
which we hope to place before our readers next week. The 
engines are compound, and we shall reserve all particular descrip- 
tion of these also for the moment. It will be enough to say that 
they consist of two pairs of inverted high and low-pressure 


cylinders, standing, as is usual, on an A framing. The 
high-pressure cylinders are 12}in. diameter. The low- 


ressure cylinders 34in. diameter, with a common stroke of 

4in. The steam is condensed in a surface condenser containing 
1200 square feet of heating surface, and steam is ey by two 
boilers containing 1200ft. of heating surface and 38ft. of grate 
surface. The screw propeller is three-bladed, 10ft. Gin. diameter, 
and 15ft. pitch. The engines made from fifty-six to sixty-four re- 
volutions per minute, the pressure varying between 50 1b. and 
641b. per square inch ; the vacuum averaged 27jin. The mean 
speed attained was 93 knots. 

We shall not attempt to describe the engines until we can place 
drawings of them before our readers. They worked very economi- 
cally indeed, notwithstanding certain disadvantageous conditions, 
all which we shall speak fully about when we have draw- 
ings of the prem before us, without which criticism 
would be —a e. The results were, on the whole, 
very satisfactory. The party of visitors on board included many 
of the leading engineers and men of science of the day. 








ENGINEERING Society, Kine’s CoLLecr, Lonpoy, Oct. 28.— 
Mr. Carey read a paper ‘‘On the Progress and Construction of 
Artillery.” Having gone into the history of artillery, Mr. Carey 
passed on to the consideration of modern ordnance. He discussed 
the comparative durability of cast and wrought iron guns, He 
mentioned the Prussian plan of orging the gun separate from the 
trunnions, and di the relative advantages of breech and 
muzzle-loaders. The paper concluded with a description of the 
Fraser method of construction and the Moncrieff carriage. Inthe 
discussion that ensued, Mr. Gordon described Captain Mon- 
crieff’s application of his system to ships’ guns, and Mr. Court- 
ney gave an account of the construction at Woolwich of a large 
Fraser gun. 





ERECTING BRIDGES WITHOUT SCAFFOLDING. 
THE Jumnah, the Saone, the Sutlejh, and many other large 


| rivers of India have been already spanned by railway bridges, but 


as yet the Ganges has never been polluted by the shadow of a 
locomotive thrown upon its sacred waters. That event is, however, 
close at hand. The Oude and Rohilcund Railway crosses that 
river at Cawnpore, and the structure that is to convey the trains 
across is in process of rapid construction at the premises of Messrs. 
Campbell, Johnstone, and Co., at Silvertown. It is intended to 
adopt, not a new principle, but a novel method of erecting this 
bridge ; and it was to witness the application of this method that 
a large party of engineers and other gentlemen interested in such 
matters proceeded on Friday weck to the worksjof the firm in 
question. We will describe, first, the bridge, and then the manner 
in whichit is proposed to dispense with the adventitious assistance 
of scaffolding and staging. The bridge may be stated to be a 
tubular lattice, if that term may be used with propriety. It is 
intended to carry a double roadway, one over the other, consisting 
of a single line of rails and an ordinary thoroughfare. The latter 
is carried ‘in the lower portion of the structure, and the former 
overhead. As the weight of the traffic on the roadway may be 
regarded as insignificant compared with that on the rails, the 
girders may be considered, as far as the rolling load is concerned, 
as loaded on the upper booms. This might be surmised from the 
large —z of bracing disposed horizontally between them. 
Looking at the girder in elevation, it is divided into so many 
panels by vertical compression members, which have the appear- 
ance of being carried across the space between each pair of parallel 
— both above and below. This arises from the fact that the 
ower and upper cross girders are placed at the junction of the 
verticals with the booms. In the transverse section the cross 
girders and verticals compose a system of rectangular frames 
which unite the separate girders into one structure, and constitute 
the skeleton or framework of the whole bridge. The girders are 
evidently designed in accordance with an axiom that is an especial 
favourite with some engineers : ‘‘ Always make your struts as short 
as possible.” We shall not now enter upon any discussion of the 
real economy of this principle of construction, but merely state 
that vertical struts and diagonal ties do not necessarily make an 
economical bridge. When the rolling load is iderable, compared 
with the dead weight of the structure, the bars of the web, near 
the centre particularly, have to support strains of both tension 
and compression, and counterbracing of some sort must be intro- 
duced. At the centre of the girders under notice intersecting 
diagonals are introduced for this purpose, but theoretically the 
effect of these, as there are vertical bars as well, is only to cause 
a confusion in the direction of the strains, and practically a super- 
fluous amount of material. But as this reduplication of the 
bars of the web occurs at the central bay only of the girder 
it is of no importance, and in all other respects, omitting the con- 
sideration of the principle, the web is a good specimen of lattice 
work. It is entirely free from the common error, perpetually dis- 
played, of placing the bars too closely together, and, at the same 
time, the distance between them is so adjusted as to allow of the 
conditions, assuming a uniform distribution of load on the flanges, 
being practically fulfilled. As the strains upon the flanges can 
only be induced through the medium of the connecting bracing or 
web, the distance apart of their relative connections must deter- 
mine whether the former are strained progressively from the ends 
towards the centre, or whether ‘‘ per saltum.” It is not necessary 
to remark that in the latter case, the girder would have to be con- 
structed in an especial manner that would be unusually trouble- 
some, complicated, and expensive. 

The minimum number of spans that must of necessity be made 
continuous, either temporarily or permanently, to enable a bridge 
to be erected without scaffolding, is two. When the girders cover- 
ing the double span are in position there will be three points of 
support, and when they are in motion there will never be less than 
two. Before describing the actual manner in which the con- 
tinuous girders traverse successively the various points of sup- 
port, until communication is established acrosg an inaccessible 
distance, a word must be said about the special apparatus employed 
in the experiment. Briefly, it consists of a set of hydraulic presses, 
supporting at their upper extremity a number of wheels. The 
bottom flanges of the girders are furnished with a tee-shaped longi- 
tudinal prog of wrought iron. The rib of this rests upon the peri- 
phery of the wheels. The latter are caused to revolve by being 
connected with toothed wheels which are worked by an end- 
less screw. As they revolve the friction upon the rail is sufficient 
to produce the advance of the girders. Five men are required at 
each side of the pier or support, so that in all ten men are sufficient 
to move the pair of continuous girders. The whole manipulation is 
exceedingly simple and efficacious. Let us now investigate the 
mode of erecting the bridge on its permanent site, bearing in 
mind that there are twenty-three spans, each 100ft. in length, and 
a couple of land spans of smaller dimensions. It is only the actual 
framework or skeleton of the bridge that will be launched from pier 
to 0 in this manner ; the two platforms, that of the roadway 
underneath and that of the railway above, will be laid afterwards. 
In the first place, the two pairs of continuous girders must be 
riveted up with their connecting bracing complete on the solid ground, 
in the rear of the abutment which is to constitute the starting 
point. If we call these girders Nos. 1 and 2 we have them 
supported at three points, with the free extremity of No. 2, reckon- 
ing from the land, resting upon the abutment, and ready to be 
launched into space. In this position there are three sets of 
presses and rollers required. One set is on the abutment, 
another is under the point where the two separate pairs of girders 
are continuously united, and the third is on the bridge, to be used 
as will be shown presently. The free end of girder No. 1 is 
merely supported on packing, as the least movement will cause it 
to swing clear of its bearings, The object is now to launch the 
girder over span No. 1. The ten men get to work on the abut- 
ment at the screws and the girder No. 2 commences to advance 
into space at the rate of 40ft. per hour, so that, allowing for 
contingencies, it will reach the first pier in three hours’ time. 
Directly the intervening distance is spanned the set of presses 
that has been carried over the space with the bridge is placed 
under the girders on pier No. 1, while at the same time the set that 
was originally under the centre of the continuous span, but is 
now under the free end of girder No. 1, is removed and placed on 
the bridge, to serve in its turn for pier No.2. A repetition of this 
operation carries the continuous girders right across the river, 
until they occupy the twenty-secondand twenty-third spaces sm 
tively. The'set of presses and rollers are conveyed back again, and the 
same process recommenced with another pair of continuous girders. 
Bearing in mind that the common difference is equal to two spans, it 
is readily calculated that at this rate it would take about six weeks 
or two months to get all the girders in their permanent positions, 
not including the time necessary for fixing them. 

The experiment having been very successfully carried out, which 
included the moving of the girders forward some 20ft. or 30ft., the 
party, numbering about five-and-thirty, adjourned to luncheon, 
provided with much taste and hospitality by Messrs. Campbell and 
Johnstone in the spacious upper story of one of their workshops, 
Sir John Rennie was in the ir, with Mr. Heppel at his right 
hand, and after a few toasts the visitors leftfor London by an 
early train, after expressing the satisfaction and pleasure the trip 
had afforded them. It is, of course, one thing to carry out an 
experiment in a workshop where there is an entire absence of wind 
and other disturbing causes, and another to perform the same 
feat 9 oe the site of the bridge, but from what we witnessed we have 
little doubt respecting its actual success. At least we hope there 
will be no hitch, for should one of the girders happen to topple 
into the river the Hindoos will be certain to ascribe it to the 
anger of their deity, and a just punishment for invading the 
sanctity of the holy stream. Regarding the effect upon the 

irders ves of this method of erection, we shall have some- 
ing to say on another occasion. 
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RAILWAY MATTERS. 


THE Crystal Palace and South London Junction Company on 
Wednesday resolved on the construction of the curve line, to give 
the company direct access from the Crystal Palace to the City, and 
thus prevent the existing delay and change of carriage at Brixton. 
The cost will be about £100,000. 

THE Egremont and Cleator Railway ‘Company have just dis- 
covered a sum of £3000, equal to 2 per cent. on the original capital, 
which. had been set apart on a suspense acoount and forgotten, and 
which is now available for dividend. We congratulate the com- 
pany on the excellence of its book-keeping. 

TuHeE scheme for making Manchester into a port by the widening 
and deepening of the Irwell is at present in abeyance. Meantime 
the Weaver navigation is being much improved, and a large dock 
is being constructed at Northwich, so that coasting vessels 
can then discharge their cargoes into the trucks of the Cheshire 
railways. 

THE Duke of Sutherland, as chairman of the Sutherland line, 
says that there is every prospect now of the line going on to 
Caithness, and he trusts it will be constructed at a moderate cost, 
and that the economical principles which have been adopted in 
the formation of the Sutherland line will be brought to on 
that important extension. 

THE working expenses of the Highland line for the past half- 

ear were a little over 33 per cent. of the receipts, which will 
cor favourable comparison with the working expenses of ang 
other railway in the kingdom, while at the same time the line an 

lant are maintained in first-rate condition. The expenses of 
ocomotive power shows a decrease on the half-year of £947, which 
is creditable to the locomotive superindendent. 

AN extraordinary general meeting of the Lancashire Union 
Company was held at the Royal Hotel, Wigan, on Saturday. It 
was resolved, on the recommendation of the directors, that 
applications should be made to the Board of Trade that a portion 
of the railways and works authorised by the Company’s Act, 1866, 
in the parish of Preseot, in the county of r, and extend- 
ing from a point on railway No. 2 on the parliamentary deposited 
plan at four furlongs eight and a-half chains to the terminus of 
railway No. 2, may be abandoned. 

Brazit has now about 400 miles of railway open for traffc. 
This total is made up as follows :—Pedro ndo Railway, 133 
miles ; San Paulo Railway, eighty-five miles; Bahia and San Fran- 
cisco Railway, seventy-five miles ; Recife and San Francisco Rail- 
way, seventy-six miles ; Canto Gallo Railway, twenty-one miles ; 
and Mana or Petropolis Railway, ten miles. Several extensions 
and new lines are either projected or are in actual course of con- 
struction. The net profits realised upon the open lines increased 
in 1869 to the extent of about 33 per cent. as compared with 


THERE appears to be every probability that, before long, tram- 
ways will be introduced into the parish of Wallasey, to be laid 
down between Seacombe Ferry and New Brighton. Mr. Dowson, 
civil engineer, of London, attended an adjourned meeting of the 
local board last week, and stated that certain gentlemen were pre- 
pared with capital to carry out the undertaking, and all that was 
wanted was the consent of the board. Mr. Dowson also submitted 
a plan of the proposed line, which embraces two routes, but he 
said he would adopt any route the board might determine upon. 
A special committee was 4 no to consider Mr. Dowson’s pro- 
posals, and to report to the board. 

IT is believed that the unhappy war between France and Prussia 
has extended its evil influence to the traffic of the Smyrna and 
Cassaba Company’s line, and that this has caused a complete stagna- 
t on in the export trade of Smyrna. The producers, finding it impos- 
a ble to dispose of their produce at Smyrna, allow it to remain in the 
1aterior. Although disappointed at the result of the working in 
the past half-year, the directors are not discouraged, as they have 
every confidence that the restoration of peace will bring about an 
increase of traffic; the grain and raw material, they are advised, 
are still in the country, and must find their outlet at Smyrna over 
the company’s line. 

Perv is constructing three t railroads to + her coast 
with the countries east of the Andes. The one from the coast to 
Arequipa, and across the Andes to Puno, and thence to Lake 
Titicaca, on the dividing line between Peru and Bolivia, is pro- 
gressing favourably. Forty miles have been finished between 
Arequipa and the coast, and traversed by powerful engines with 
construction trains. There are 6000 labourers at work on the 
road. The difficulties of the mountainous ground are tre- 
mendous, but have been triumphantly overcome. Many of the 
huge cuttings and embankments have called out the highest kind 
of engineering skill. Within six months the ancient city of 
Arequipa, founded by Pizarro, away up in the vale of the Andes, 
will be in close communication with the coast. The region around 
Arequipa is rich in silver and copper mines, and produces cotton, 
wool, sugar, and nitre, the exports of which have been compara- 
tively inconsiderable for want of cheap transport. This the rail- 
road will give, and will inspire new life into the commercial and 
social relations of those productive but hitherto little known 
elevated valleys of the Andes, 

To farther the promotion of the new branch railway into the 
heart of the High Peak and district —a notice of which appeared 
in our colutans two weeks ago—a public meeting was held in Bas- 
low, on Friday, under the presidency of Rev. J. Stockdale, vicar. 
After the business of the meeting been ably introduced by 
the chairman, Mr. Smith, the engineer of the line, gave a detailed 
description of the intended railway, the length of which was stated 
to be fourteen miles, at an aggregate cost of £4000 per mile. 
After several gentlemen had spoken strongly in favour of the 
scheme, it was proposed, seconded, and carried unanimously, 
**That this meeting highly approves of the intended railway 
from Hassop to Castleton.” A hearty vote of thanks was ac- 
corded Mr. Smith for the able and lucid exposition of the plan he 
had afforded, and in acknowledging the compliment the gentleman 
said emphatically that the carrying out of the railway would 
depend much on the materials used and received from Baslow and 
the neighbourhood. A computation carefully made by well- 
informed residents in the district showed that the present traffic will 
yield nearly £6000 per annum, without reference to the increased 
traffic which the opening of a new line invariably brings, and, as 
the working expenses are reckoned at only £3000 r annum, it 
will thus leave £3000, or five per cent. on the capital for dividend 
to the shareholders. 


A progzct of law had been introduced into the Argentine Legisla- 
ture with the sanction of the Government, authorising a contract 
with the Great Southern Railway Company for the extension of the 
line from Altamirano to Azul, and from Chascomus to Dolores, on the 
following condition: That both extensions shall be constructed 
simultaneously ; a subsidy of £500 per mile shall be granted to 
both extensions ; the works are to be completed in three years ; 
in case of expropriation the cost of those extensions is estimated 
at £6000 per mile, including rolling stock, besides a bonus of 20 per 
cent., and the route of both these extensionsistobe approved by the 
Government, The board on the present occasion will submit resolu- 
tions for et capital to continue the main line from Chascomus 
to Dolores. e length of the line is about fifty-five miles, The 
capital required to construct it is estimated at about £250,000, ex- 
clusive of the convention granted by the Government, and the 
board pro: to raise the money by an issue of 3670 original shares 
of £20 each (£73,400), and by the issue of permanent 6 per cent. de- 
bentures or debenture stock to an amount not exceeding £180,000, 
making together £253,400. The board believe that the Dolores 
extension will yield a good return on the outlay. The works on 
the Salado Railway are ing most satisfactorily, and the 
board have every reason to expect that it will be open for traffic in 
January next, 








NOTES AND MEMORANDA. 


THe manufactures of Turkey are reported to be on the decline 
The steel manufactories for which Damascus was famous no longer 
exist. The muslin looms of Scutari and Tirnova, which numbered 
two thousand in 1812, are now reduced to less than two hundred 
spindles, and Broussa and Diabekir, once famous for their velvets, 
do not now produce one-tenth they did forty years ago. 

Unver the heading, ‘‘ Osmose,” the editor of Les Mondes states 
that he has received intelligence from the large beetroot sugar 
manufactory at Arlowetz, Southern Russia, stating that the 
osmose process has been applied there under peculiarly favouravle 
conditions, whereby, on the large scale 25 per cent. of sugar has 
been obtained from the third crystallisation, instead of only 8 per 
cent., 28 when the usual methods are applied. 

Tue commissioner of mining statistics gives Stok can of 
recious metals in the United states last year at 63,500,000 dols., 
istributed thus : — Californ’ 20,000,000 dols.; Nevada, 

14,000,000 dols. ; Oregon and Was m Territory, 4,000,000 dols. ; 
Idaho, 7,000,000 dols. ; Montana, 12,000,000dols. ; Colorado and 
Wyoming, 4,000,000 dols. ; New Mexico, 500,000 dols, ; Arizona, 
100,000 dols. ; other sources, 1,000,000 dols. 

THE United States Department of Agriculture reports that such 
is the wholesale destruction of the American forests, there will be 
an actual famine for wood in the country within thirty years, unless 
immediate measures are taken to supply their places by new plan- 
tations. It is estimated that from 1 to 1 twenty million 
acres of timber land were brought under cultivation, and that in 
the mt decade no less than a hundred millions will be laid 
bare “ the same process. The valuable iron deposits of southern 
England have become utterly worthless through the prodigal use 
of the timber in former generations, and failure to provide for its 
renewal. The Americans should take the necessary steps before 
it is too late. 

We extract the follo from the New York Science Weekly 
Times :—The hurricane which has just laid waste many parts of 
Cuba is by no means the first, or probably the worst, that has de- 
vastated its shores, In fact, according to Mr. A. Poey, of Havana, 
no fewer than 355 hurricanes have been experienced on the island 
between the year after the discovery by Columbus, or 1493, up to 
1855. Of these, the large number of 245 have occurred in the 
three months of August, September, and October. It is probable, 
as great storms almost invariably move in a circular direction, or 
rather, more strictly, in parabolic curves, and describe immense 
spaces in their course, that the details hitherto furnished by the 
telegraph are but the beginning of disastrous particulars to come. 


WITH reference to the dissimilarity of the chemical agency of 
light and heat, Professor Henry Wurtz, of New York, observes 
that a series of experiments on the relations of oxalic acid to 
metallic oxides induced Dobereiner to draw the inference that the 
chemical influence of light is very rarely anal ogous to that of heat, 
and it is sui generis, that the one determines a contraction, the 
other an expansion, of the matter, and that the reductive action 
of light is a consequence of the contractive force of that agent, 
while the effect by which heat promotes combustion and almost 
every kind of chemical penetration is the result of the dilatation 
of the matter occasioned by it. The cause of that opposition of 
effect is unknown, and we can scarcely hope to discover it, when 
we reflect with what facility light is transformed into heat and 
heat into light. 

THE Scientific Review observes that there is a fine opening for the 
inventor who can devise a really good diamond washing-machine. 
The South African discoveries have caused several orders to be 
sent to this country for the best machine that can be purchased ; 
but, unfortunately, nothing of the kind exists, except the jigging 
hutches used by metalliferous miners. It is to be hoped that the 
diamonds will not prove to be topazes; but when we hear of 
30-carat stones, 40-carat stones, and the ‘like having been found 
in considerable numbers, and of one gentleman having been fortu- 
nate enough to find a diamond weighing 180 carats, or more than 
the Koh-i-noor weighed before it was cut to a brilliant (it now only 
weighs 102 carats), we must express our grave suspicions of the 
importance of the discoveries altogether. Just now, however, 
diamond-washing machines would sell well. Such machines must 
be simple, not liable to get out of order, and capable of quickly 
separating earthy matters from pebbles. It is then necessary 
to bring every individual pebble fairly in view, as it is by the eye 
alone that a diamond can be distinguished from the worthless 
pebbles with which it is associated. For the information of in- 
ventors unacquainted with the diamond trade, we may observe 
that stones, four of which would not be larger than a pin’s head, 
are well worth collecting, and that the machine must be construoted 
accordingly. 

THE cause of the precipitation of muddy matter from water by 
the action of,dilute saline solutions has been investigated by Dr. Ch. 
Schlasing. Water otherwise pure, but contaminated simply with 
clay (as may be the case with the water of rivers after heavy rain 
or fall of snow), becomes at once clarified by very minute quantities 
of some salts of lime: one thousandth part of chloride of calcium 
for one part of water effects this purpose in a moment ; the 
nitrate, bicarbonate, and caustic lime act in the same manner. 
The precipitated substance may be readily separated from the 
water by filtration, whereas the filtration of the water containing 
the suspended matter is very difficult, because the ‘pores of the 
filters become choked. The practical importance of this matter is 
very great, since it is, for instance, a well-known fact that the 
water of some rivers (the Durance being notorious in this respect) 
does not, in winter time, and after heavy rainfall or snow-storms, 
become quite clear, even if left at rest in large ponds for a con- 
siderable time. The same is the case with the water of the 
Rhine, which in its lower course is often turbid for weeks together, 
simply from the effects of very finely-divided clay being suspended 
even after the water has at rest in tanks. The water of the 
river Durance supplies Marseilles with fresh water, the latter 
being brought to that city by a magnificent series of works, 
among which may be mentioned the celebrated Aqueduc de 

uefavour. bitter vegetable substances have been 
applied both in Heypt and in India for the purpose of rendering 
the waters of the Nile, Ganges, Indus, and other large rivers, 
potable, many centuries before the rationale of the action of these 
substances was 

THE last railway returns issued by the Board of Trade—the re- 
turns for 1868—show that in that year the railway companies of 
England ond Tt , yd tor Fy en ag for personal 
injury, an ‘or e or making, to- 
gether, £420,771, being nearly as much as the tax laid on railway 

traffic, The London and North-Western Company aid 

131,658 ; the Midland, 715; the Great Northern, £ Foo ; 
the Great Western, £39,885; the - £32,986 ; 
Lancashire 


the 
Yor! £23,982 ; y 


superior courts, under Lord Campbell’s Act. In 
that year, posardang * the returns made by the railway com 3 
of England and s, thi ain passengues Wah tied y the 
fault of the companies, and 464 injured ; and fourteen railway 
servants were killed by the fault of the companies, and forty-four 
injured. The railway companies of Scotland paid in 1868 £16,733 
for compensation for personal injury, and £14,458 for damage or 


loss of a tineeky and the att comgoaion 
Ireland an respectively, making £13, ew 
Fogliah and railways, however, neglected to make returns. 





MISCELLANEA. 

Weregret to have to announce the death of Mr. G. P. Tuxford, 
well known in the agricultural world as one of the chief proprietors 
of the Mark-lane Express and the Farmers’ Magazine. 

THE gun cotton of Mr. R. Punshon, of Newcastle, is being 
largely tested, and it is said with promising results. It is claimed 
to give immense penetration, little smoke or noise, and the recoil is 
much less than with gunpowder. 

THE towns of Reading and Maidstone have been among the 
earliest to throw themselves into the new movement in favour of 
technical education. Classes in various departments of natural 
science are being formed .t both places. 

Tue New Zealand Government has determined to raise £4,000,000 
by loan for the prosecution of railways and other public works, 
as well as for immigration; at least six railway lines are proposed 
to be undertaken. A market of some little importance will thus be 
probably opened out for British rails and plant. 

As a proof of the difference in prices charged by the various 
large shipbuilding firms in the United Kingdom for their work, 
it is stated that the sum to be paid by the Admiralty for one of 
the bee? yy turret ships lately contracted for is to be in one 
instance £120,000, and in another only £105,000. 

Tue following shipbuilding firms have each been entrusted by 
the Admiralty with the construction of an armour-clad turret 
vessel, of about 2000 tons, viz.:—The Thames Shipbuilding Com- 
pany ; Messrs. R. Napier and Son; Messrs. Palmer and Co., of 
Jarrow ; Messrs. + gs and Messrs. Elder and Co. 

Tue Edinburgh Water Trustees have resolved to promote a bill 
in Parliament next session, authorising them to bring a supply of 
water to the city from St. Mary’s Loch, Selkirkshire. The 
cost of procuring « supply of 15,000,000 gallons of water per 
day has been variously estimated at from £400,000 to £600,000. 

Ir is understood that a company is in course of formation under 
respectable and experienced management for establishing a power- 
ful line of steamers from London to the Cape, Algoa Bay, and 
Port Natal. The capital is to be £200,000, in shares of £20. 
Applications are to be made to Messrs. N. Griffiths, Tate, and Co. 

THe Cork Examiner mentions that a number of substantial 
English capitalists, headed by Mr. Whitworth, M.P., Mr. David 
Chadwick, M.P., and Mr. Stuart, banker, of Manchester, have 
just completed the purchase of the iron, manganese, and copper 
mines at Glandore, county Cork, which are now to be thoroughly 
worked. 

THE Birmingham Daily Gazette is investigating by means of a 
special commissioner the condition of the nail-makers of Dudley 
and neighbourhood as showing the effects of the “ truck” system. 
The revelations made are of the most harrowing character, and 
point to the imperative need of immediate interference by local or 
central authorities. 

Mr. STREETER, the jeweller, in conjunction with one or two 
other gentlemen, has organised an expedition to the diamond fields 
of South Africa, and has secured the services of Mr. T. W. Tobin, 
secretary o! ‘he Royal Polytechnic Institution. Mr. Tobin on his 
return will give an account of that interesting region in a lecture 
at the Polytechnic. 

Ir is once more proposed to form an independent company for 
the construction of a line of railway from Sunderland and Seaham 
to Stockton-on-Tees and Middlesbrough. The proposed line is 
being surveyed by Mr. Bonch, whose plans and estimates will 
shortly be laid before the local public. The proposed line would 
pass through the richest section of the Durham coal-fields. 

A PLATELAYER on the North-Western Railway, named John 
Martin, who was upwards of seventy years of age, was standing 
in the 4ft. way at Tamworth on Monday morning, when the Irish 
mail came up, knocked him down and killed him. A ballast train 
was in the station at the time, the whistling of which it is supposed 
prevented the poor fellow from hearing the approaching train. 

THE undermentioned officers at Aldershot have been appointed 
to serve on a committee to test the value of a range-finder, 
invented and adapted for the use of infantry by Captain Nolan, 
Royal Artillery :—President, Major Kirk, 91st Highlanders; 
members, Capt. Chapman, 34th Regiment, district inspector of 
musketry; Lieut. Creagh, 42nd Highlanders, iustructor of 
musketry. 

SaTisFacTory trials it is said have been made of a mitrailleur 
rocured from Belgium by the Spanish Government, and discharging 
en volleys in a minute of thirty-seven conical balls of 1 oz. weight. 

These power pierced a 3in. metal plate at 1300 metres, at 
which distance three per cent. reached the mark. The weight of 
the mitrailleur was three quintals (3 cwt.), and cost 20,000 reals 
(about £200). 

Nature is informed that the work done by Dr. Carpenter in the 
Porcupine expedition of the present year has satisfied him of the 
justice of the views advanced in his reply to Professor Wyville 
Thomson’s lecture. as to the over-estimation of the heating and 
moving action of the real Gulf stream. It is Dr. Carpenter's in- 
tention to bring his views on this subject before the Royal Geo- 
graphical Society. 

THE Solicitors’ Journal says: ** When the altered plans for the 
New Law Courts were finally settled we were all given to under- 
stand that the work would be at once pushed forward. Since that 
time several months have elapsed, during which time the site in 
Carey-street has been left surrounded by its hoardings, in all its 
desolation, undisturbed by any workmen. We have not heard 
whether or no the Government are working underground. Surely 
Mr. Lowe cannot be preparing another surprise for us when Par- 
liament meets. If not, why does not the work go on?” 

THERE are unmistakeable signs that the Whitland and Taff Vale 
Railway is about to be actually commenced, Mr. E. Lewis, of 
Glandovey, who has received the contract, having been for some 
time engaged in preparing the plant for the works. Considerable 
difficulty has been experienced in obtaining the land for this line, 
as much as £700 per acre being asked by the landowners, but it is 
satisfactory to find that such obstacles have been virtually sur- 
mounted, and it is estimated that the line will not cost more than 
—_ or £2700 per mile. It will be the Festiniog gauge with light 
rails. 

THE works forthe furtherextension of the South London Tramway 
have already commenced. Its present terminus is at the corner of 
Hercules-buildings, opposite the late Female Orphan Asylum, but 
the line is to be still further extended to the corner of York-road, 
nearly at the foot of Westminster Bridge, a distance of about half 
amile. The company do not intend to stop here, for it is in con- 
templation to apply to Parliament next session for powers to run 
over the bridge to some spot near Palace-yard. The fares from 
the new terminus to the Heres Tavern, Kennington, a distance of 
one and a-half miles, will be 2d., and for the whole distance, four 
miles, to Brixton, will be 3d. he line from the Swan at Stock- 
well to Clapham-common has been commenced ; that part of it 
from Kennington to the Swan will shortly be opened for traffic. 

THE first of the three e targets, says the Pall Mall Gazette, 
which are being constructed at Chatham Dockyard will shortly be 
ready to be removed to Shoeburyness, where the experiments will 
be carried out with the large 35-ton gun, just completed at the 
RoyalGun Factory. The tis by far the most powerful structure 
of the kind yet constructed, the exterior armour with which it is 
covered being no less than fourteen inches in thickness; the plates, 
whichare the largest of the kind yet manufactured, having been rol- 
led at the Cammell Company's Works, Sheffield. The plates are 
bolted to a backing of teak timber twelve inches in thickness, 
with the ordinary frames behind them, the target being an exact 
counterpart of the turret of her Majesty’s turret ship Glatton, 


which is now building at Cha Dockyard. Two other ts, 
both constructed on diferent principles, are likewise in an of 
preparation at C. Dockyard, 
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NAIRN’S PATENT MOUNTAIN LOCOMOTIVE. 
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THE accompanying engraving illustrates the lead- 
ing features of an engine recently patented by 
Mr. Nairn, of Leith, and it is claimed by the 
inventor that this engine possesses the chief re- 
quisites of a mountain locomotive, that it is light, 
can pass round sharp curves, and conduct traffic at 
speed on a level, and yet on a heavy incline can 
instantaneously acquire both extra power and ad- 
hesion without complicati It is designed for a 5ft. 
Sin. gauge, the wheel base being 7ft.; thereare inside 
cylinders 17}in. diameter by 16in. stroke, which 
occupy the whole distance between the frames ; the 
valves are placed below and worked direct by the 
ordinary link motion; the steam and exhaust pipes 
pass outside the frames. The boiler is 10ft. long, 
exclusive of the smoke-box, being made as powerful 
as possible; the working pressure is 165 Ib., and it 
can be run with safety either up or down an incline 
of 1 in 9, as shown by the water level lines ; there 
are side bunkers and tanks extending to the front 
of smoke-box. It will be observed that each of 
the axles projects through the nave of the ordi- 
nary wheel, which is 3ft. 2in. diameter, far enough 
to carry a rope-tire climbing wheel 2ft. 4in. dia- 
meter by l4in. wide, while outside of these cranks 
are keyed for coupling the wheels in the usual 
manner. The centre of the climbing wheel runs 
loose on the axle ; it is formed with a friction brake 
on the outside, the straps round these brakes are 
lined with wood, and are tightened with bolts ; 
they are carried round by means of pins riveted 
into tails forged on the coupling cranks, as shown 
in the cross section, and thus, by their friction, 
drive each climbing wheel separately; on the wheel 
centres two layers of cocoa-nut fibre rope are first 
rolled, making a depth of 2in., a number of studs 
are then screwed through this into the metal, 
the sharp ends of which are left projecting an 
inch above this inner layer, over which is finally 
rolled an outside tire formed of a single length of 
pit rope 3in. by 1}in., into which the ends of the 
studs are bedded, thus preventing the centre from 
slipping inside of the rope whilst still allowing the 
tire to flatten itself as it rolls along. In very rare 
cases, however, the soft material is laid along the 
trams. When on a level or moderate ient the 
engine runs on its ordinary wheels; the wrought- 
iron trams, 12in. wide, shown in section and plan, 
are only laid on the inclines, and for a short dis- 
tance on each level; when the ordinary rails 
come to the incline they have a very gentle descent 
given them so as to allow the climbing wheels of 
the engine to come down on to the ‘trams, which 
at this part are perfectly smooth, so as to entirely 
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carry the engine off the ordinary rails, the train 
however, still running on them. The driver also 
would take care when changing the rails to bring 
the engine almost to a stand-still, because it is 
evident that the circumferences of the large and 
small wheels will be travelling with different 
velocities, but when fairly on the climbing wheels 
he would proceed without hesitation, the trams the 
whole way up the incline being rolled with shallow 
corrugations about fin. deep in alternate rows, as 
shown in plan, although smooth at each end to 
assist in changing lines. The bite of the rope 
wheels when slightly flattened on the corrugated 
trams would be so great that it would be simply 
impossible to slip the wheels, the bite being nowise 
affected whether the trams are wet or dry, so that 
the effective tractive force of the engine is measured 
by the cylinder power—in short, the engine would 
roll up an incline almost as certainly as if it were 
pet, ae this without any jar, for the engine 
would run smoother on the rope than on its ordi 
wheels. A steel ring is fixed outside of the lead- 
ing and trailing ordinary wheels, which form flanges 
for the rope wheels and run against the inside of 
the tram ; none of the centre wheels however, have 
flanges. In the section, the trams are shown 
formed of wrought iron, placed on longitudinal 
wooden beams ; if yeeferred, however, they may 
be formed of cast iron, in which case the inner 
edge which the flanges bear against is chilled, so that 
the trams would stand good for an_ indefinite 
period, the rope of course not wearing them. 
reason for driving the rope wheels by means of 
friction brakes is to prevent the possibility of the 
wheels slipping on the trams when round 
curves, or owing to any slight difference of dia- 
meters, the secret of making the tires run long 
consisting in entirely preventin slipping b causing 
the wheels at all times merely to ro ong the 
trams. In renewing the tires it is only the outside 
layer which is replaced, and a set of six new tires 
could be 4 on ina i ee Stans 
anything, old pit rope being preferable to new for 
p> hyn Ta for after several months’ working 
ped — pulleys it becomes quite dense 
so 


The engine wei 22 tons full, steel being used 
in construction wherever practicable to reduce the 
weight, and the load on each wheel being only 
about 74 cwt., enables a light section of rail to be 
used. The inventor states that the engine will 
take a load of 30 tons, or a total of 52 tons, up 1 in 
9 in regular working. 
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DOUBLE-FURROW 


PLOUGH. 


PATENTED BY G. W. MURRAY AND CO., BANFF FOUNDRY. 











No implement is receiving more attention from our leading agri- 
cultural engineers than the double-furrow plough. We annex en- 
vingsof Murray’s — convertible plough, which with its various 
improvements is well worthy of notice; its merits are creating 
great interest amongst agriculturists, and the judges awarded it 
the highest and only distinction given by the Royal Society this 
year for ploughs. . 
The engraving will give our readers an idea of the construction 
of this implement. Fig. 1 shows it as a double-furrow plough; its 


two n bars bent round at the ends, and held together by two 
wedges, with a screw in the centre for setting the implement to 
plough any width from 6in. to llin. To this frame the plough 
bodies are attached, and the whole is carried upon wheels placed 
in such a te that the plough is entirely self-acting, and re- 
quires no handles for the ploughman to guide it. 

The centre wheel is attach 
underneath, resting upon a stud from the frame of the plough; 
slipping this wedge backward or forward makes the plough go 
deeper or shallower as may be desired, and when it is slipped in 
the full length the plough is lifted out of the ground altogether, 
which makes it ee and manageable in turning at the ends or 
shifting from field to field. 

_ The first plough we observed upon this principle was brought out 
in 1862, by Mr. Sovereign, a ian, who had it at work at the 


—— are simple and substantial; the frame is composed of | 
P: 


to a lever with a shifting wedge | 


| Royal Society in 1863. The next was brought out by Mr. Pirie, of 
| Aberdeenshire, in 1867. The former altered the position of his 
wheels for regulating the depth by a spring and ratchet or notched 
| segment; the latter (Pirie) alters his by screws from the back of 
| the plough, which he patented. And now every maker almost has 
| a contrivance of his own for regulating the depth; but we think 
for such an implement as a plough, which is exposed to all sorts of 
weather, and liable to be clogged up with earth and mud, that 
Murray’s simple slipping wedge must be as good as any. Fig. 2 
shows it as a super and subsoil plough; it is in this form 
| that the patent arrangements exist. In altering the plough 
| to this form the front plough body is removed, and jointed 
| subsoil tine or tines fixed in its place; attached to the tine is a 
| long lever extending to the back end of the plough, with two handles 
| by which the ploughman acts direct upon the subsoil tine or tines. 
It is jointed in such a manner that the ploughman, when pressing 
down the handles in the usual way, keeps the subsoiler firmer in 
the ground; and when any fixed stone, root, or other obstruction 
| is come upon which the plough cannot be drawn through, by simply 
lifting up the handles a little he throws the subsoiler up, and 
passes over it without altering the position of the other parts of 
the plough. It can be regulated to plough from four to ten inches 
deep, and stir up from four to eight inches more. It has many of 
the advantages of the steam plough, by stirring deep and leaving 
the earth loose and free from tramping with the horses’ feet. 
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TRIAL OF BEUTHER’S AXLE-BOX ON THE 
METROPOLITAN RAILWAY. 

In our impression of the 16th of October, 1868, we described 
and illustrated a form of oil axle-box, desigued by Herr E. 
Beuther, superintendent of the Bergisch-Maerkische Railway, 
Prussia. Since that period, its more extended application—nearly 
11,000 of these boxes are now in use on different German, Rus- 
sian, and Belgian railways—has fully confirmed the favourable 
Opinions we then formed; and we -are now enabled by the 
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courtesy of Mr. R. H. Burnett, to give the mode and the economical 
results of its trial on the Metropolitan Railway. A very great 
number of oil axle-boxes, mostly importations from the Con- 
tinent and America, have, as can be testified by the patent lists, 
from time to time on our railway horizon, but their 
coruscations have been, to continue the metaphor, more those of 
page = | Rag. ages than A ~— se They have had 
encoun prime difficulty inherent to anything requiring 
a renewal of stock; and peg bem answered all the suited 
conditions, It may be held that a perfect axle-box should, 
firstly, contain a Inbeicant not requiring heat for its necessary 
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fluidity. Now antifriction grease is said to require a tempe- 
rature of from 111 deg. to 122 deg. Fah. before it can rise 
by the capillarity of the oil feeders up to the bearings ; and this 
temperature can only be obtained by the transformation of 
the tractive power of the engine into heat and the actual abrasion 
of the journal and bearing. 

In fact, if it were not for the usual difficulties of change, 
there can be little doubt that oil would universally replace 
grease. This being granted, it may be laid down that the main 
requirements of a good oil axle-box, besides the universally in- 





LONCITUDINAL 
SECTION 





LOZ he 
A 


ZZ 


LILY 
i 


SSS 


i) 


i il . A 
— eT Sw 


mr 
CLL ea 


ZZ 


dispensable conditions of simplicity and moderate expense, are: 
an oil chamber, almost hermetically sealed against dust and grit, 


separating the oil which has passed over the from the 
main reservoir, and, after clearing it, allowing its access to the 


the carri 
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filling the bottom of the axle-box. Small rollers, propelled by 
contact friction against the revolving bearing, and also pads kept 
up by springs, have been used for the same purpose. Springs 
are evidently liable to press either too much or too little ; but, 
in fact, at any rate ona tolerably bad permanent way, the mere 
shake of the carriage would often be sufficient. The objection 
here is that the dirty oil is not separated from the clean ; and 
hence there is not so much economy in oil, brass, and main- 
tenance, 

The accompanying complete illustrations show how these re- 
quirements have been fulfilled in the Beuther box as adopted on 
the Metropolitan Railway. The main features consist of drawing 
up the oil, by capillary attractio m below to cotton pads, so 
hinged against the journal as freely to adjust themselves to it by 
gravity ; and the spent oil is led intoa central receiver below, 
where it can deposit its abrased metal and grit. A cast iron cover 
is fitted to the box, which is cast with lugs to receive the hinges 
of the brass side pad holders. From four slitsin the back of each 
holder there hang down as many syphon wicks, dipping into the 
main reservoir below. Any excess of spent oil drops from the 
axle into the central wrought iron cup, which only communicates 
with the main reservoir by holes at its upper end, so that it forms 
a separation of any impurities. 


HALF PLAN OF TOP OF BOX 
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VIEW OF LUBRICATOR PAD & HOLDER 


The mode of making the joint between the axle and the box is 
ingenious and original. Two separate slips of wood, fitting 
tightly on the axle, are made to bear vertically against each other 
by means of a small spring below, so that all wear in the only 
directions—above and below—in which it can occur, is taken up. 

The following is a careful report drawn up in the engineer's 
office of the Metropolitan Railway, on the performance of their 
boxes with a lubricant consisting of one part of petroleum to 
two parts of rapeseed oil. Four of these boxes were fitted on 
one side of No. 175 composite eight-wheeled carriage, the other 
side being fitted with the ordinary axle-boxes, with Blackburn’s 
lubricators acting from above, and which we shall describe in 
another impression. 

The carriage commenced running on January 17th, 1870, with 
all the boxes full of oil. The quantity of oil taken to fill Beuther’s 
boxes was eleven pint«, or an average of two pints and three- 
quarters per box. T.:2 quantity of oil taken to fill the ordinary 
boxes was three pint=, or an average of three-quarters of a pint 
per box ; at first starting, therefore, Beuther’s boxes carried an 
average of two pints per box more than the ordinary boxes. 
Beuther’s boxes are numbered 1, 2, 8, and 4; No. 1 being at the 
“up” end, and No. 4 at the “down” end of the carriage. Dur- 
ing the first day of running No. 4 box was slightly heated but 
gradually cooled down, and continued, together with the others 
runping cool until the coach stopped running on April 22nd, 
between which date and January 17th it had ran 
10,256 miles. On the boxes being taken down and 
examined, it was found that very little oil had been 
consumed in them. The cause of No. 4 heating at first starting 
was owing to an unequal bearing of the axle on the brass conse- 
quent upon the radial arm being twisted. Boxes Nos. 1 and 2, 
after being examined, were replaced in the same condition as 
when they were taken down, no fresh oil being added. boxes 
Nos. 3 and 4 were taken out, well cleaned, and fiilled with oil, 
3°25 pints being put into No. 3, and three pints into No. 4; they 
were then replaced. The quantity of oil that was added to the 
ordinary boxes between January 17th and April 22nd was four 
pints and a-half, which, added to the three pints putin at first, gives 
us a total of seven pints and a-half, or an average of one pint and 
seven-eighths of oil per box. The iage commenced running 
again on April 23rd and continued so until October 27th, during 
which time it ran 23,687 miles, the boxes having kept cool the 
whole time. It must be borne in mind that when the boxes 
were examined Nos. 1 and two had been running 33,943 miles 
with the same oil in them, none having been added since they 
were first filled before starting to run on January 17th ; Nos. 3 
and 4 had been running 23,687 miles with the same oil in them. 
No oil was added to the ordinary boxes when the examination 
was made in April last. The quantity of oil that was added 
between April 23rd and October 27th was six pints, making a 
total, sincethe coachstarted running, on January 17th, of thirteen 
pints and a-half, or an average of three pints and three-eighths per 
box. On October 28th the oil was emptied out of boxes Nos. 2 
and 3 and measured ; the oil emptied out of No. 2 measured two 
pints, and that out of No. 3 two pints and three-quarters. No. 2, 
on first commencing to run on January 17th, had two pints and 
three-quarters put into it, the quantity of oil used, therefore, in 
running 33,943 miles was three-quarters of a pint. No. 3, on 
commencing to run on April 28rd, had three pints and a-quarter 
put in; the quantity of oil used, therefore, in running 23,687 
miles was half a pint. The comparison is, therefore, 








Miles run. Oil used 
Beuther’s boxes .. ee «. 33,943 in ee ee af pint 
Beuthers boxes -. .. .. 23,087 + cae 
Ordinary ee i ee am ~ - eo lt ,, 


We can only repeat, as the result of our examinations last Friday, 


and —— closed against leakage and pilfering ; a process for | the statements made by Mr. Burnett in a letter addressed last 


May to Herr Neuhaus, who is introducing this invention, that 
“the bearings were in first-rate condition, showing that the 


main store; and further, a reservoir sufficiently large to allow | lubrications had been regular and plentiful, and, considering the 
to run such a length of time as to dispense with | very slight decrease in the quantity of vil originally put in, and 
the replenishment of the oil on the line itself. Some of these its still fluid and comparatively clear condition at the time of 
requirements are fulfilled by the box used on the North-London examination, Iam of opinion that the axle box will prove a 
Railway and elsewhere. In this latter, an American invention, very economical one.” This 

the under side of the journal is simply packed with cotton waste, means economy of maintenance. 


economy of oil, it is obvious, also 
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PUMPING ENGINES WITH DOUBLE-ACTING PUMP. 


MESSRS. MATHER [AND PLATT, ENGINEERS, OLDHAM. 


--* 




















UV, 


We reprint the whole of “Lean’s Reporter” for June, 
1841, in the preceding pages. The following tables 
have nothing to do with the Cornish engine more than 
in presenting a comparison between the duty done by the 
pumping and by the rotative engine. 


WHIM ENGINES. 
































ees a ae 
|  fegabvesl f2y Bez 
SS 8cGg2| E25 foess 
Bz aegsis=| £55 [a5 23) Engineers’ 
Mines Engines. Ee Pep a ta ‘gq, 3| names. 
asa a 
25\658\@3| 2-2 |2E Fs 
SSie“F5S) 3g5 [2 £45 2 
Colds Fe) Che [Stes 
| | < a | “8 
| Taylor’s | 230) 10389} 700|19,000,000 | 94-3 
| i 
eee | Michell’s e 1578] 700}10,164,000] 504 | Hocking 
Unite 1nes., 
| Loam’s | 210) 7880} 620/13,959,563} 69-2 | 22d Loam. 
| 
|Hocking’s " 12565] 710/18,457,550|} 91°5 
Charlestown 96 26 
United teen. “ 2604]1400} 9,596,852] 47:6 | Darlington. 
~~ Davis's - 9785] 850\16,746,055 | 83:6 | W. West. 
Wheal East . 
Trewavas. | Whim | 200, 1100] 500] 3,300,000] 16-4 | 'T. Tippet. 
The boilers are leaky at Trewavas, Tin Croft, Wheal r, Polberou, 
and Wheal Julia. South Towan engine has been wor! witb the 


boilers exposed. The number of pumping engines reported this month 

is fifty-six. They have consumed 3740 tons of coal, and lifted thirty-five 

million tons of water ten fathoms high. The average duty of the whole 

is therefore 53,000,000 Ib. lifted 1ft. high by the consumption of a bushel 

of coal. HoMAS LEAN AND BRoTHER. 
Marazion, July 10th, 1841. 





PUMPING ENGINES WITH DOUBLE-ACTING 
PUMPS. 





Messrs, MATHER AND Piatt, of Oldham, well-known for the 
efficiency and excellence of the machinery designed by them for 
boring and sinking wells, have somewhat recently brought out a 
new arrangement of pumping gear, which deserves attention. It is 
thus described by the ers :— 

A well having been made down to the level of the water in the 
borehole, the permanent pumps are then applied to the borehole 
as follows, the size of the pumps varying according to the diameter 


of the borehole. 

Taking the case of a 15in, borehole, a pump barrel consisting of 
a plain cast iron cylinder, say ime. diene and 12ft. long, as 
shown in section in Fig. 7, is attached at the bottom of cast iron or 
copper pipes, which are }in, in diameter than the pump 


barrel, and are coupled together in lengths by flanges, as shown in 
e 


¥ 
J 


Fics 


- il 


SCALE OF FICS, 
SCALE OF FIC. 7 


SCALE OF 











INCHES 12 





Fig. 4. By adding the ag ns number of lengths of 
top, the pump barrel is lowered to any desired dept 


pipe at the 
down the 
borehole ; the nearer to the depth of the water-bearing strata the 


better. The em length of pipe has a broad at its 
upper end, which rests upon a preparation made to receive it on 
the cast iron bottom of the well, as shown at C, in Fig. 1. 

A pump bucket D, Fig. 7, with a water passage through it and 
a clack on the top side, is then lowered into the barrel, being sus- 

nded by a solid wrought iron pump-rod E, which is made up of 
engths of 30ft. coupled together by right and left hand screwed 
couplings, as shown in Fig. 3. A second bucket F of similar form 
is lowered into pt oe barrel, above the first bucket, and 
is suspended by hollow s G coupled together in the manner 
just Teonutbed. as shown in Fig. 3; the inside diameter of the 
ollow rods G being such that the couplings of the solid rods E 
may pass freely through. The pump rods are carried up the 
well g to the surface, where the hollow rod of the top bucket is 
attached to the horizontal arm of a bell-crank lever H, Fig. 1, 
and the solid rod of the bottom bucket, ing up through 
the hollow rod of the top bucket, is suspended from the hori- 
zontal arm of a second reversed bell-crank lever K, facing the 
first lever H. As the extremities of the horizontal arms of the 
levers meet over the centre of the well, one of them is made with 
a forked end, as shown in plan in Fig. 2, to admit of the other 
passing it. The vertical arms of the two levers are coupled by a 
connecting rod L, and a reciprocating motion is given to them by 
means of an oscillating steam cylinder M, the piston-rod of which 
is attached direct to the extremity of one of the vertical arms ; a 
crank and fly-wheel N are also connected to the levers, for controll- 
ing the motion at the ends of the stroke. With the proportion shown 
in the drawing of three to four between the horizontal and vertical 
arms of the bell-crank levers, the stroke of 5ft. 4in. of the steam 
piston gives 4ft. stroke of the pump. The reciprocating motion of 
the reversed bell-crank levers causes the two buckets to move 
always in opposite directions, so that they meet and separate at 
each stroke of the engine. A continuous flow of water is the 
result, for when the top bucket is descending, the bottom bucket 
is rising and delivering its water through the top bucket; and 
when the top bucket rises it lifts the water above it while the 
bottom bucket is descending, and water rises through the descend- 
ing bottom bucket to fill the — left between the two buckets. 
In this way the effect of a double-acting pump is produced. 

Although a continuous delivery of water is thus obtained of 
equal amount in each stroke, it is found in practice that a heavy 
shock is occasioned at each end of the stroke, in consequence of 
both the buckets starting and stopping simultaneously, causing the 
whole column of water to be and put into motion again at 
each stroke. As an air-vessel for keeping up the motion of the 
water is inapplicable in such a situation, a modified arrangement 
of the two bell-crank levers has been adopted, which completely 
answers the purpose, omits each bucket at the commencement 
of its upstroke to take the lift off the other, before the upstroke 
of the latter is completed. By this means all shock is avoided, as 
the first bucket gently and ually relieves the second, before 
the return stroke of the second commences. 

In this improved pum motion, which is shown in Figs. 5 
and 6, the two bell levers H and K, working the pump 
buckets, are centred one above the other, the upper one being 
inverted ; and the vertical arms are slotted, and are actua’ 
by the same crank-pin working in the slots, the revolution of the 





crank thus giving an oscillating movement to the two levers 








a) 
mf 


through the extent of the arcs shown by the dotted lines in Fig. 5. 
The solid pump-rod E suspendirg the bottom bucket D is attached 
to the upper bell-crank lever K, and the hollow rod G of the top 
bucket is suspended from the lower lever H; the crank shaft J 
working the levers is made to revolve in the direction shown by 
the arrow in Fig. 5, by means of gearing driven by the hori- 
zontal steam engine P, 

The result of this arrangement is that in the revolution of the 
crank the dead point of one of the levers is passed before that of 
the other is reached ; so that the bucket which first comes to rest 
at the end of its stroke is started into motion again before the 
second bucket comes to rest. Thus, in the lifting stroke of the 
bottom bucket worked by the upper lever K, the bucket in ascend- 
ing has only reached the position shown at D in Fig. 7, at the 
moment when the top bucket worked by the lower lever H arrives 
at the bottom extremity of its stroke, as shown at F, in Fig.7; and 
the bottom bucket D, which is still rising, continues to lift until it 
reaches its highest position indicated by the dotted lines at Q, by 
which time the top bucket has got well into motion in its upstroke, 
and isin its turn lifting the water. Similarly, when the lifting stroke 
of the top bucket is drawing to a close, the bottom bucket arrives 
at the lowest extremity R R of its stroke when the top bucket in 
ascending has only reached the _— 8 8, and has still to rise 
further to its highest position T T before it ceases to lift, by which 
time the bottom bucket has got well into motion again in its lifting 
stroke. On each turn of the stroke, therefore, both buckets are 
simultaneously lifting during the time . pied by the passage of 
the crank through the interval between the dead points of the two 
bell-crank levers; so that by the time one of the buckets ceases 
lifting the other is already doing its work. A steady continuous 
flow of water is thus obtained, without any pause occurring in it, 
and no shock or vibration is produced at either end of the stroke ; 
consequently no air vessel is required either to maintain the up- 
ward tow of the ay be ny of water, or to ease the closing of 
the bucket clacks at the ends of the stroke ; and the foot-valve U, 
Fig. 1, which in the previous arrangement of the bell-crank levers 
was provided at the bottom of the pump barrel for mitigating the 
concussion in stopping the rising column of water, may be dispensed 
with by this improved motion shown in Fig. 5, as the risi 
column of water is never allowed to come to rest. The speed of 
lifting is slow at each end of the stroke, while the two levers are 


successively passing the dead points of the crank ; and the sj 
ly Bowes when the hit ot 











ing bucket has got well hold of 
the water, and then decreases again towards the end of the stroke. 
Several of these pumps and engines are now at work with lifts 
of from 150ft. to t., and have been in operation for five or six 
— without the makers being once called upon to repair them. 
e buckets may be readily drawn up and lowered again into the 
pump barrel from the surface ; and where there is a well at the 
top of the borehole, as in Figs. land 5, advantage is taken of it to 
place guides for the outside hollow pump-rod. The same plan of 
pumping has also been applied to deep wells, such as colliery 
shafts, where the yay of water is so great as not to admit of 
its being emptied by tem pumps for the pur; of fixing 
the 7, pumps with air vessels, &c. The chief purpose 
however, of this plan is to reach the deep springs of water opened 
up by boreholes, where the level of the water is a great distance 
below the surface. The great and difficulty of following 
down the boring with a large well, in which to place the pumps, 
are thus avoided; while every advantage is secured which is 
necessary to a permanent water supply. 
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FOREICN ACENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borvzav, Rue de la Banque. 
BERLIN.—Messrs. A. AsHER and Co., Untre den Linden, 
VIENNA.—Messrs. GEROLD and Co., 

LEIPSIC.—A.PHons Dine, Bookseller. 

ST, PETERSBURG.—M. B. M. Wourr, Bookseller. 
yng JOSE ,AlcovER, Editor and Proprietor of the 


“ 


Preciados 49 y 51. 
NEW YORK.—WItimer and Rocens, 47, Wassau-street. 





PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 


combined. Of the influential , OF QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 





*,* With this week's number of THE ENGINEER we issue as a 
Supplement No. XXXVIITI. of our Portfolio of Working Draw- 
ings, representing Cornish Engine Series, No. 6, St. Day United 
Mine ; Engine-house and Stack for an 80in. Pumping Engine. 
Each number, as issued by the Publisher, will contain the Supple- 
ment, and Subscribers are requested to notify the fact at our office 
should they not receive it. 


TO CORRESPONDENTS. 


*,” We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to 
inform cor that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

H.—What you propose is simply impracticable. Keels do not increase the 
sofety of ships as far as regards overturning. 

T. C. (Brighouse).—We are not aware that small-arm bullets charged 
with rocket composition have ever been used against limbers and ammuni- 
tion wagons. Explosive bullets are preferable in every way, and very many 
patterns have been made and tried. There is no difficulty whatever in 
preparing them. 














THE ENGINES OF THE HINDOSTAN. 
(To the Editor of The Engineer.) 

S1r,— Please correct a little mistake in the letter-press description of 
the engines of the Hindostan, which says the “circulating pump is 
ft. 7in. in diameter.” It should read the circulating pump is 27in. in 

eter, or the same size as the air pump. 

In the event of the latter breaking down the circulating pump can be 

as an air pump with sea water instead of surface injection. 

Northam Ironworks, Southampton, 

October 27th, 1870. 


Day anv Co. 





MEETINGS NEXT WEEK. 

Society oF ENGINEERS. — Monday evening, November 7th, 1870, at 
7.30 p.m., in the Society’s Hall, Westminster Palace Hotel: A per will 
op ae “‘On the Economies of Ruilway Maintenance,” by Mr. E. 8. 

mpton. 

THE INSTITUTION or CrviL EnGtneers. —Tuesday, November 8th, at 
8 p.m.: “ Description of the Cofferdams used in the Execution of No. 2 


Contract of the Thames Embankment,” Mr. T. D. Ridk Assoc. 
Inst. C.E. v " 


Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
the on the following terms ( paid in advance) :— 
Half-yearly (including doublenumber).. .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. - £1 9s. 0d. 
If credit be taken, an extra charge of two shillings and sixpence num 
will be made, THE ENGINEER is registered for punenianon ain 
Advertisements cannot be inserted unless delivered before six o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 


ty ¢ - 
shillings ; each line afterwards, ninepence. line averages eight words ; 


The eigi 
blocks are charged the same rate for the space they fill. All single adverti. 
ments from the country must be accompanied by stamps in payment. sad 
a to waded be ae Penn aT ning cemaremant of Gis per are 

ressed . Leopold Riche ; letters 
to be addressed to the Bditor of Tax ENGINEER, 163, Strand. 


THE ENGINEER. 


FRIDAY, NOVEMBER 4, 1870. 


STEAM GUNS, 
WE have been sharply taken to task by a contem 
for peng to think that Mr. Bessmmec’s iether, ablished 
in the Times of the 13th of last month, conveyed the idea 
that the writer proposed to drive bullets — a barrel 
by the aid of a current of steam; and we are further as- 
peice that our aac - all wrong. Now we shall 
not waste s y arguing the question as to what Mr. 
Bessemer’s letter was Sotelo’ Anca cong If the English 
language as used by Mr. Bessemer, has any meaning at all, 
then that gentleman’s letter embodied in many words a 
proposition to blow bullets through a tube, and we venture 
to state that no one can the following quotation 
and come to any other conclusion :—“* We certainly 
have in the steam fire engine the  irrefragible 
proof of great projectile power with steam of only 
150 Ib. pressure. Such steam would rush into the atmo- 
sphere at a velocity exceeding 1700ft. per second. Nowa 
2oz. lead ball presents transverse area of “6 of a 
square inch, and consequently steam of 150 Ib. pres- 
sure would impinge on it with a force equal to 90 lb.; As 
the weight of the ball is only 2 oz., we have a ‘power 
equal to 720 times the work to be performed. It 
is fair to infer that under E a a arrangements the 














bullet will acquire nearly the velocity of the issuing 
but suppose that in practice it falls short of this velocity 


by some peg second, we should still have an initial 
velocity of 1 per second as compared with the 11 

or et = oy which is the ordinary velocity 
projectiles from the Armstrong gun. Such an apparatus 
would be far less costly and complicated than the 6 i 
steam fire engine, with its steam cylinders, force pumps, air 
vessels,and valves,” Wehaveheard the matterfully diseseed, 
but we never heard the slightest doubt expressed as to the 
meaning of the letter—indeed, a communication was pub- 
lished in the Ziimes a few days after Mr. Bessemer wro: 
all the arguments in which were based on the blowing 
theory. It is strange that if the writer were wrong Mr, 





Bessemer should do as he did, namely, pass the letter over 
o on the accuracy of calcula pears 

As of our tions, it 
that the only mistake we made after ji aettoema 
tion that the bullets must pass through a barrel 20ft. 4in. 
long in »th of a second. It so happens, however, that 
a little further on in the same article we expressly stated 
that the time would be greater than ,j;th of a second, 
and we reduced the length of the barrel from 480ft. 
to 240ft. for this very reason. The other error in our 
calculation is, it seems, an over estimate of the boiler power 
required; but our contemporary does not veuture to say 
that a boiler of less than 160-horse power would suffice to 
maintain a current of steam of 150 1b. pressure flowing 
through an orifice “Gin. in diameter. We assumed that Mr. 
Bessemer could fire 4500 bullets a minute, if he got the 
highest possible theoretical result from his steam power; 
and we pointed out that, by reducing the number of Pallets 
fired, a smaller boiler would do. It appears now, however, 
that we greatly understated our case, and that a boiler of 
not less than 160-horse power would be required to fire 
only 1000 bullets per minute; so that on our coutem- 
porary’s own showing not more than 35} per cent. of the 
power expended can be utilised. It turns out, therefore, 
after all, that our calculations are not erroneous theoreti- 
cally, but they are very much too favourable for Mr. 
Bessemer’s practice. We shall go on to ask our con- 
temporary to favour us with an explanation of the following 
extraordivary statement:—“ Mr. mer’s proposal, how- 
ever, is something far more than a plan for blowing 
bullets through a tube. By the arrangement he has 
designed each bullet is put gradually into motion; and 
any given time, say half a second, or even a second may 
be occupied in giving it its maximum velocity.” 

Now we know that the maximum velocity is to be 1600ft. 
per second ; and the mean ber | of a body acted on by a 
uniformly accelerating force will be such that it must, 
under the conditions, move through 800ft. in one second, 
It follows, therefore, that the barrel, if a barrel be used, 
must be 800ft. long. But we are esate A told that Mr. 
Bessemer does not require a long barrel; the word barrel 
is, however, perhaps used equivocally. Thus, it would be 
quite possible, theoretically speaking, to coil up 798ft. of 
tube in a spiral, and leave 2ft. of tube as a tangent to the 
coil; a bullet, or bullets, might then be entered at the 
centre, and blown round and round till they issued through 
the tangent tube, which might be called the barrel. 
Whether this is Mr. Bessemer’s idea or not we do not 
know, but this much is certain, that a body cannot start 
from a condition of repose into one of motion at the 
velocity of 1600ft. per second in a less distance than 800ft., 
if the force is to act constantly for a whole second. 

Nothing has been adduced by our contemporary to 
demonstrate the assumed inaccuracy of our views, and we 
may point out that if further confirmation of our asser- 
tion—that Mr. Bessemer really knew little about the matter 
when he wrote to the Zimes—is required it may be found 
in the statement that in the case of a ‘Gin. ball, weighing 
but 2 oz., and exposed to a steam pressure on its area of 
90 Ib., “ We have a power equal to 720 times the work to 
be performed.” Perhaps our contemporary will kindly 
favour us with an explavation of this ingenious argument. 
It conveys to us the impression that Mr. Bessemer con- 
sidered that a pressure of 90 lb. acting on a 2 oz. ball for, 
say, ths of a second would suffice to do 720 times as 
much work as was really necessary to start the ball from a 
condition of repose, and impart to it a velocity of 1600ft. 
per second. It is possible Mr. Bessemer meant to say 
something else. What that something is we trust our con- 
temporary will kindly explain. Studies of the mysteries 
and intricacies of the English language are not devoid of 
interest. 

At the risk of anticipating Mr. Bessemer’s revelations, 
we may point out that, if the direct action of steam is 
abandoned, there are various ways in which steam artillery 
may be made to act. One consists in the use of a disc 
rotated at great velocity, and discharging bullets by cen- 
trifugal force from its rim. This is a very old notion. We 
have a suspicion that Cail and Co. or tried to pro- 
duce such a steam mitrailleuse for the defence of Paris 


Another would consist in the use of a piston and ars. md 
somewhat asin the annexed sketch :—A, isa steam cylinder 








B, an air cylinder; C, the barrel proper of the piece; D, a 
iston and Lae. combined. There is proper packing at 
E and a valve at F, combined with an arrangement for in- 
troducing bullets; D, is double-acting, taking steam both 
sides, and air is admitted to B by suitable arrangements. 
Suppose that the piston has an area ten times that of the 
plunger, then steam of 100 lb. to the square inch will be 
capable of condensing the contents of B to 1000 1b. on the 
square inch at every second stroke, and this air being suf- 
fered to act on the bullets in C, would expel them with 
corresponding velocity. Steam might be used instead of 
air. Such a steam gun could, perhaps, be made to 
— but we doubt it, as it would be — _ 
ible to prevent an enormous air-] t might 
ke Gaaicie co ae ech tceamed 
toa body of water to impel bullets. Mr. Bessemer’s re- 
ference to a steam fire engine is ive of this idea. 
We may add further, that a kind of steam fire engine 
pumping air or steam instead of water into a vessel cal- 
culated wes | 1 poe we of met or os on the 
uare inch, might be used to im ets like a air- 
ons but this notion did not ecttinate with Mr. eam, 
nor is the idea that he proposes such a thing sug- 
gested by his letter. In short, any man of an ingenious 
turn of mind can sit down and produce a number 
of schemes for ing bullets by the aid eee te 
much more easily he can get any one of these mes 


published in the Zimes; but there is no reason to believe 


convenient weapon of offence and defence, or one 
ing any, even the slightest, superiority over gunpowder 
ordnance. 

VERTICAL BOILERS. 

Messrs. Paxman anp Davey obtained some very excel- 
lent results at Oxford last July from a vertical boiler and 
engine combined. As their patents were not completed 
Mr. Paxman kept his fire door locked when there was 
no fire on the grate, to preveut inquisitorial eyes from dis- 
covering what was inside hisfire-box, and for the same reason 
he requested us to say nothing for the moment of the con- 
struction of the boiler. His excellent “ run ” was an event 
in the showyard, and attracted no small attention, which 
was quite right and proper, and a thing to be expected, aud 
a circumstance calculated to please the inventor, although 
the inquisitive ones cared nothing whether it pleased him or 
not. When the right time came he asked us to yo and test the 
boiler, placing it and all the arravgements for the test 


frankly and fearlessly in our hands aud that of a compe- 
tent and equally independent engineer. We published the 
results, aud, for the first time, drawings and particulars of 
the boiler. The immediate result of this publication is that 
we have received a number of letters, two of which we 


publish elsewhere, intended to prove that the Davey- 
Paxman boiler was invented long ago, and has nothing 
novel about it We shall be very pleased tu see a good 
discussion in our correspondence columps on vertical 
boilers, and, indeed, on all other boilers, but we do earnestly 
trust that this discussion may pot degenerate into ove 
concerning questions of priority of invention. In order to 
secure ourselves from incessant demands on our space, made 
with a view to prove that Messrs, Paxmav and Davey are 
simply plagiarists, we propose to add a few words to 
what we have already said regarding the Davey-Paxman 
boiler in particular, and other types of vertical builers in 
general. 

The letters we have received on this subject already 
possess the rare merit of being, not only interesting, but 
amusing. Certain engineers work away for years, and build 
boiler after boiler of a particular type, but they never 
dream of taking the trouble iucurred by getting some com- 
petent and entirely disinterested engineer or engineers to 
thoroughly test these boilers, and ascertain whether 
they really are or are not worth perpetuating as a 
type. The consequence is that nothing whatever is known 
of such and such a boiler outside of a very limited 
circle. Then some engineer, as for example Mr. Paxman— 
we should say, perhaps, the firm of which Mr. Paxman is 
a member—determines that he will have a proper trial of 
his boiler. The trial is carried out under conditions of 
accuracy which are absolutely unimpeachable. The 
results are satisfactory, and immediately a host of 
gentlemen who have hitherto kept strict silence, 
rush into print, all asserting “That is my boiler, I 
invented it years ago.” Now two points suggest them- 
selves immediately to the readers of the letters we publish 
elsewhere. The first is that all the writers cannot be 
original inventors ; not one Richmond, but half-a-dozen 
are in the field at once. The second is, that not one shred 
or scrap of evidence is brought forward to show that the 
boilers designed by Mr. Boberte, Mr. Barclay, &c., have 
proved either satisfactory steam generators in regular work, 
or economical steam generators under the conditions of an 
actual trial. The inventors are in all probability well 
pleased with them, and they te!l us su ; but where is the 
scientific evidence that they are justified in being pleased 
with them ? Nowhere upto the present moment. We shall 
show in a moment that the question of priority of in- 
vention is a matter of little or no moment at all, 
as far as concerns the general principle of construction 
adopted by Messrs. Davey and Paxman, or Mr. Roberts, or 
Mr. Barclay, and we shall also show in what the really 
patentable feature of any boiler of the kind under consi- 
deration really lies. Apart from this last it is of no con- 
sequence whatever, either to the inventor or the general 
public of purchasers, who first invented any particular ty pe 
of boiler. 

Certain of our readers having discovered through the 
medium of our pages that the Davey-Paxman boiler is a very 

boiler, at once set their wits to work to discover why 
it isa good boiler, and quickly arrive at the conclusion that 
its excellence is due to the fact that it has certain tubes in- 
side the fire-box, which, springing from the side at the 
lower end of the fire-box, re-enter the box through the 
crown plate. Now it happens that they have patented and 
made boilers with tubes springing from the sides of the 
fire-box at the lower end, and re-entering the crown plate 
at the top, and seeing this to be the fact, they at once 
hasten to tell us that Messrs. Paxman and Davey are in- 
fringing their patent. It may save Mr. Roberts and Mr. 
Barclay a great deal of trouble if we tell them that if 
their boilers include no other peculiarity than the fitting 
of water tubes, as we have described, the patents which 
they assert Messrs. Paxman and Davey to have infringed 
are not worth the parchment on which they are engrossed. 
Messrs. Bryan Donkin and Co. have used boilers on this 
principle for many years, But not to seek for examples, we 
may state that as far back as 1860 we ourselves saw a 
vertical boiler fitted with internal water tubes, as nearly as 
possible identical with one of those included in Mr. Barclay’s 
specification, and closely resembling Mr. Roberts’, at work 
driving an oscillating engine, which actuated a circular saw 
cutting up sleepers on a branch of the Great Southern 
and Western Railway of lreland. We may add, further, that 
the internal tubes gave oe a —— 
— and splitting, as was to be expected, owing to their 
great her hy ae a be diameter ; and they were finally 
removed and the holes plugged up. We fancy that this 
statement must definitely dispose of the claims of our cor- 
respondents as inventors of the Paxman type of boiler. 
We are perfectly certain that it will be immediately 
retorted, “Very well, if our patent is good for nothing, 
neither is that held by the Colchester firm.” Now we have 
never made this journal a medium for editorial discussions 
on the validity of special patents, nor are we going to begin 





now; but we wish to draw attention to a few facts which 


that one of these schemes would produce an efficient or! will be found instructive, not only by the junior members 
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of our profession, but possibly by certain of their seniors. 
The Paxman-Davey patent does not at all consist in the fact 
that it includes vertical water tubes, but it does essen- 
tially consist in those features which have rendered 
the use of water tubes arranged as we have 
described and illustrated compatible with the proper gene- 
ration of steam. Whoever has taken out a patent 
knows that the patentee must declare that he believes his 
invention likely to prove of value. Any one can ‘go and 
patent a boiler, if he so pleases, with internal tubes, arranged 
as in the boiler under notice ; but if he takes the trouble to 
test that boiler, he will find that so far from being likely 
to be “of great public utility,” it is absolutely good for 
nothing. The essence of Mr, Paxman’s invention lies in 
the adoption of the mushroom deflectors, and in the con- 
traction of the lower ends of the water tubes. If these 
have ever been used for the same purpose and in the same 
way before, then the Davey-Paxman patent is good for 
nothing. Until this fact is proved, however, the Davey- 
Paxman patent is good as a combination patent against 
the world. Whether it can or cannot be proved that water 
tubes fitted as described, and with contracted lower ends 
and mushroom deflectors have been used before, we shall 
not pretend to say; but it is only in finding a precedent | 
for these things our correspondents can hope to invalidate 

the patent. Mere assertions, which amount simply to 

this, that they re-invented an old type of boiler years | 
before Messrs. Paxman and Davey secured their patent, will | 
serve them not at all. | 

And now les us add a few words on the subject of 
vertical boilers in general. Nothing is more easy than to 
sit down and devise a boiler which shall present enormous 
heating surface, and to all appearance every good quality 
under the sun, which boiler shall at the same time be 
worthless. We illustrate a boiler designed by Mr. Barclay, 
which we have every reason to believe is thoroughly good 
and efficient, and possibly a perfectly good subject fora 
combination patent, the inclined fire-box top being a 
valuable feature. Having said this, we have tbe less hesi- 
tation in stating that two of the Blue Book specifications 
he has sent us contain the most absurd designs for boilers 
it has ever been our lot to examine. We shall not par- 
ticularise them, for we cannot believe that any of them 
were ever made. They set at defiance the following prin- 
ciples which are essential to success in any boiler, and 
which we print here in italics, and by themselves, that they 
may be the more fully impressed on the attention of our 
readers. 

Every portion of a vertical water tube boiler must be acces- 
sible for examination and repairs. 

No water tube boiler is perfect which cannot be thoroughly 
emptied when the boiler is blown off. 

No water tube boiler should contain tubes less than 2in. 
in diameter under any circumstances, and the tubes should 
never be inore than 18 diameters long. 

Exceptions to these rules are allowable only when dis- 
tilled water is used. Sharp bends, coils, and twists are 
excessively objectionable, and so, we canassure Mr. Barclay, | 
are hanging water spaces with short fire tubes through them. , 








PROGRESS IN JAPAN. 


“Great Japan, ruled by our wise Emperors, is superior to all 
other countries in the world.” So says the Japanese patriot and 
philosopher, Kato Lukeichi ; and certainly the most recent ac- 
counts we have of the proceedings of these orientals places them 
in strong contrast with the “western barbarians.” In Japan 
bridges are being built, in France they are being blown up; in 
Japanese waters humerous fixed and floating lights and buoys are 
being provided for the guidance of the navigation, in the Baltic 
they have been removed and taken up ; in the one quarter of the 
world the desire is that the safety of the ships may be secured, 
in the other that they may be destroyed ; the municipal council 
of Osaka is carrying out an efficient system of paving and drain- 
age, is macadamising their suburban roads, and adorning the city 
by planting 500 or 600 trees; on the other hand the drainage of 
the western continent is blocked and corrupted by the corpses 
of men and the carcases of horses; and Paris, the fairest city of 
the west, is being made a great pest and charnel house, and the 
vernal beauties of its environs have been stamped out, and they 
have been changed into a hideous wilderness; the princes of 
Japan are fitting up improved machinery at their coal mines, and 
building cotton mills, the princes of Prussia are “ assisting” in 
the destruction of grand and venerable cathedrals, splendid 
libraries, and the most beautiful works of nature and art, and are 
making “requisitions” for bread and wine to a ruined and starv- 
ing population. The disastrous doings of the westerns in prose- 
cuting the art of war we know of but too well from the harrow- 
ing details with which our daily papers are filled ; of the more 
humane and creditable performances of the orientals, in prose- 
cuting the arts of peace, we are informed by her Majesty’s con- 
suls at the Japanese ports open to foreign commerce. These re- 
ports have been published quite recently. The foreign trade 
done at these ports :—Karrawaga, Hiogo and Osaka, Naga- 
saki, Haokdati, and Niigata, may, according to Sir Henry Parkes, 
be taken at ten millions sterling, of which above half is in 
British hands. It gave employment, in 1869, to 1,043,405 tons 
of foreign shipping, 398,264 tons of which were British. The 
returns of shipping are exclusive of native junks and river boats. 
At some of the ports the large proportion of the trade conducted 
by British ships is very remarkable, the proportion being greater 
than that done by the foreign vessels of all other nations put 
together. The foreign commerce of Japan, considering area and 
population is growing, it appears, more rapidly and satisfactorily 
than even that of China. The total imports in 1869 were of the 
value of 17,356,932 dols., and the exports 11,475,645 dols. 





TRUCKS ON THE GREAT NorTHERN.— Although the Great 
Northern Railway Company has upwards of 10,000 wagons prin- 
cipally engaged in the conveyance of coal, a deficiency of trucks 
has been experienced of late, many of the trucks being engaged 
- te conveyance of potatoes and other agricultural produce to 

ndon. 

Tue InstiruTion oF Crvit ENGINEERS.—This association will 
commence its fifty-fourth session on the evening of Tuesday the 
8th instant, when the subject of Cofferdams will be brought for- 
ward for discussion in a paper by Mr. Thos. D. Ridley, Assoc. Inst, 
©.E., descriptive of the ‘‘Cofferdams used in the execution of 
No. 2 contract of the Thames embankment.” This communication 
will enter very fully into the details of their construction, give an 
epitome of the calculations from which their stability was deduced, 
and allude to the considerations which led to the use of timber in 
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Minutes of Proceedings of the Institution of Civil Engineers, with 
Abstracts of the Discussions. Vol. XX¥X.; Session 1869-70. 
Part I. Edited by James Forrest, Assoc. Inst. C.E., Secretary. 

[Seconp Norice.] 


ConTinurIne our review in the order of the communica- 
tious, the next paper is “On the new Mhow-Ke-Mulla 
Viaduct, Great Indian Peninsula Railway,” by Alexander 
Robert Terry, Assoc. Inst. C.E. The discussion upon this 
paper was taken in conjunction with that upon its suc- 
cessor, “ Description of the Pennair Bridge, Madras Rail- 
way, N.W. Line,” by Edward W. Stoney; and as the 
two subjects are perfectly congenial, we shall consider them 
together. the large bridges which it has been necessary to 
erect in India have been the sole reason why the chief 
towns of the different Presidencies have not been sooner 
connected with each other in unbroken continuity. They 
constitute the last links in these great chains of steam com- 
munication which have now united the north, the east, 
the west, and the south boundaries of our Indian depen- 
dency. Bombay is now the port of India, Thence one 
can travel by rail to Delhi and Lahore in the north, to 
Calcutta, the city of palaces, in the east, and to Madras in 
the south. Time alone will show whether ultimately Bom- 
bay, asa port, will not be eclipsed by Kurrachee; but, at any 
rate, that event will not occur until the Euphrates Valley 
line is constructed, and the marine portion of the journey 
to Hindostan reduced to a simple crossing of the English 
Channel. Our readers will probably remember that not 


‘very long ago considerable attention was excited among 


engineers and the public at home, by the statement that all 
the masonry works on the Great Indian Peniusula Railway 
were falling to pieces. This ef course was an exaggeration 
of the real state of the case, but still several bridges aud 
viaducts did fail, and required to be reconstructed. The 
Mhow-Ke-Mulla viaduct was one of them. It originally 
consisted of two abutments and seven piers, with eight 
semicircular arches, each of 50ft. span. There has never 
yet been, so far as we can gather, any explanation of the 
failure of these works, which is a circumstance the more to 
be regretted, as it leaves room for the censorious and the 
captious to attribute it to bad workmanship or bad mate- 
rials, or to both. In all probability the foundations were 
in fault, a fact readily deducible from the alteration at 
once made in the design of the new structures. Take, for 
example, the viaduct in question. The building of semi- 
circular arches of a span so insignificant as 50ft, is a job 
that any decent bricklayer could carry out, and the failure 
of a viaduct in which the spans did not exceed these dimen- 
sions, can only be accounted for on the supposition that the 
foundations did not yield the requisite degree of support. 
This assumption is corroborated hy the character of the 
new design. Instead of arches, horizontal iron girders 
were employed, and spans of 202ft. were substituted for 
those of 50ft., thus reducing to a minimum the uncertain 
quantity, that is, the amount of masonry in the work. 

Comparing the Mhow-Ke-Mulla viaduct with the Pen- 
nair Bridge, there are two essential points of difference be- 
t 


| tween them which are well worth attentiou, particularly 
| when it is remembered that they are both structures 


erected in the same country. In sucha case it is only fair 
to assume that the conditions attending the construction and 
erection of each design are similar or very nearly so. Con- 
sequently one would expect that whatever details of work- 
manship might be regarded as desirable or indispensable 
in the one instance, would be viewed in the same light in 
the other. One of the features that varied in the erec- 
tion of the two structures was the manner of accomplishing 
the placing of the girders in situ. Those belonging to the 
Mhow-Ke-Mulla viaduct were hoisted into position, while 
those constituting the Pennair Bridge were rolled on to 
their bearings. The latter method obviously dispeuses with 
all staging and scaffolding, and is undoubtedly the more ex- 
peditious, as well as the more economical of the two. The 
second point to which we have to draw attention is the 
difference in the actual design and construction of the 
girders, as this affects a question very much mooted with 
respect to ironwork of every description for India. It is, 
in fact, a case of pins versus rivets. It may be here re- 
marked that the design of the girder for the Mhow-Ke- 
Mulla viaduct, as shown in the elevation in Plate 9, 
is not one to be recommended. It reproduces some of the 
worst features of the Crumlin viaduct, which would long 
since have goue to pieces, but for the extensive repairs it 
received, aud the substitution of gusset plates and rivets 
for the pins originally used. A glance at the elevation of 
the Mhow-Ke- Mulla girder is sufficient to show that the 
whole safety of the structure depends upon that of one 
bar, namely, the last tie in the web, the one, moreover, that 
is most heavily strained. When we read in the paper that 
“In the second place at the commencement of the first lift, 
just after the girder had been cleared from the staging, the 
end link of one of the chains was found to be split through, 
and opened out, evidently through an imperfect weld, the 
girder was lowered and a new link put in,’ it is impossible 
to prevent the suggestion arising, “ Suppose this imperfec- 
tion, or a similar one, was to exist undetected in these last 
ties of the web, what becomes of the whole bridge, if any 
one of them gave way during the passage of a heavily 
loaded train? A great deal of stress has been laid upon 
the necessity of employing pins instead of rivets in iron- 
work intended for erection in India. In fact, some engi- 
neers go so far as to assert that it is impossible to get any 
riveting properly or securely done by native workmen 
there. Let us now endeavour to perceive what light is 
thrown upon this matter in the two communications to 
which we are at present referring. The girders of the 
Mhow-Ke-Mulla viaduct were designed upon the Warren 
principle, and steel pins were used to connect the flanges 
and the diagonal bars of the web. The operation is thus 
described ; The connecting pins were driven by wooden 


rams, weighing from 5 ewt. to 6 ewt., generally in less than 
hours; but in some cases when, through carelessness, 
the hole, or scrapings remained in, the 


any dirt was left in 
pin became j 





their designs, 


and was not driven home in less than 
Bridge the girders were 


eighteen hours,” In the Pennair 








of the ordinary plate type, and Mr. Stoney remarks, “Joints 
filling pieces, cover plates, &c., were now put on, and the 
plates, &c., of all portions to be riveted brought as closely 
together as possible by means of screw bolts; any holes re- 
quiring it being at the same time drifted aud rimed. All 
having been thus properly prepared rivetting began, which 
was well niseledl by native workmen, and with 
rapidity.” Thus the only argument that can possibly be 
adduced in favour of pins falls to the ground, uamely, the 
superior facility with which they can be inserted compared 
to rivets. Our own opinion is that, with some exceptions, 
it is as easy to rig up a portable forge and insert a few 
rivets as to drive in pins. It must be borne in mind that 
it is not contemplated to despatch all the separate parts of 
a girder to be riveted up in a distant country where 
skilled labour is dear and scarce, but to send the girders out 
in sections or divisions which require only to be jointed to 
form the entire structure. Sections 37ft. in length were 
sent out for the Pennair Bridge, so that only four joints had 
to be made in each girder. 1t is not intended here to dis- 
cuss the rival merits of pins versus rivets, but we give 
the preference to the latter principle of construction. A 
very useful appendix is attached to the Pennair Bridge 
communication, in which the calculation of the strains is 
gone into in detail. It is a pity that Plate 9 should be mis- 
placed, as it gives rise to some confusion in perusing the 
two papers. 

After a careful study of Mr. Callcott Reilly’s valuable 
paper, it is impossible not to come to the conclusion that 
such minute theoretical calculations are, we will not use his 
own term “superfluous,” but at any rate not absolute neces- 
sary, in order to insure an economical and scientific distri- 
bution of material. Granting that in the case of very 
large spans the end might justify the means, the same can 
scarcely be said respecting spans of a magnitude so 
insignificant as 23ft. Whatever peculiarity there may 
be in the piers of “ Bridge No. 1”, consisting of a single 
pair of cast iron piles braced together, there is none iu dis- 
pensing with cross girders, and placing the main girders 
immediately under the rails, so as to act also as rail bearers. 
Some years ago we designed a railway bridge on this prin- 
ciple which had a span of 98ft., but the amount of bracing 
that was required to keep it steady made us resolve never 
to adopt the same method again, except for very small spans, 
for which this method is adapted. There are, nevertheless, 
several practical objections to it which will prevent it ever 
being a favourite with engineers. We cordially endorse our 
author’s remarks regarding the designing of small bridges, 
and consider that the comparative smallness of the struc- 
ture affords no valid reason for not treating it scientifically 
and carefully. It must not be forgotten in connection with 
this observation that small structures, by reason of their 
very nature, cannot be treated quite so scientifically as larger 
ones, particularly in an economical point of view. Material 
cannot be fined down below a certain minimum. In Briage 
No. 1 there are twelve spans, and the girders, which are of 
the plate type, are not continuous over the piers for two 
very sufficient reasons, The first is that the continuous 
principle is not either a correct or an economical one to 
adopt when the spans are small and the ratio of the live to 
the dead load considerable; and the second is that it is also 
not a suitable method of construction unless the founda- 
tions are perfectly unyielding. Briefly, the continuous 
principle is not the one to adopt when, from any extraneous 
cause whatever, the range of the points of contrary flexure 
is liable to be great. ‘Lhe formula given by the author for 
finding the points of decrease iu the section will be found 
very useful, and intinitely to be preferred to the tentative 
method often employed. The principle of “ uniform stress ” 
has been already discussed in our columns in our review 
of an excellent paper by Mr. Reilly, read before the Insti- 
tution of Civil Engineers, and entitled, “On Uniform Stress 
on Girder Work,” so that we shall not reopen the question. 
“ Bridge No. 2” is selected as au example of the application 
of this principle, and the main girders composing it are of 
the triangular form, with vertical and diagonal bars consti- 
tuting the web. We give the preference universally to 
girders having only diagonal bars; and the author does not 
claim for the form he selects any particular advantage, but 
alleges that it affurds in the present instance facilities for 
arranging and attaching the cross girders which are worthy 
of consideration. 

A glance at Fig. 11 will indicate that the design of the 
girder is not quite so uniform as might be expected. Two 
of the verticals on each side of the centre are struts, and one 
a tie, and the last diagonal bar a strut, whereas all the 
others are ties. This assumes the ordinary acceptation of 
the terms ties and struts, which are founded upon the 
algebraical sum of the separate strains acting upon 
them. A more symmetrical arrangement would have 
been to have made the last bar a tie, sloping parallel 
to its fellows. We confess we fail to see the advantage of 
the complicated method employed for attaching the cross 
girders to the principal ones, and the workmanship through- 
out is of a very expensive nature. It is true that our author 
draws a favourable comparison between his system at £17 
per ton, and that of the ordinary plate girders at £13 15s. 
per ton, both as regards ultimate strength and quantity of 
material. But it must not be altogether omitted that the 
ordinary plate girder is usually one of the most carelessly 
and wastefully designed specimens of construction ever ex- 
hibited. It is hardly fair to select an example of that 
description, possibly rudely and unscientifically designed 
and constructed, and pit it against a finished specimen of 
Mr. Reilly’s engineering ability. Notwithstanding the dif- 
ference per ton of the materials, while acknowledging 
the merit of the principle of “uniform stress,” we are in- 
clined to think that a thoroughly economical bridge can be 
designed, the iron work for which could be delivered at any 
English port for less than £17 per ton. It does not appear, 
in the comparison made by the author of the paper, that 
he makes any mention of the relative cost of erectin 


on his and on a different one which woul 
unquestionably be against the former. Our author, in his 


valuable and a analytical calculations, is a little 
prone to ification. He is evidently exceedingly well read 
in all the French scientific works, and has fallen inte 
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the error of Anglicising some of their phrases instead of ad- 
hering to those which are best understood by English engi- 
neers. The illustrations of these two bridges are exceed- 
ingly well executed, and supply all particulars and details 
required. The same may be said of all the plates in the 
volume, the whole get up of which reflects the highest 
credit upon all in any way connected with it. Since 
writing the above, Part II. of the minutes has been pub- 
lished, to which we shall take an early opportunity of re- 


ferring. 





NOTES FROM PARIS. 
(From our own Correspondent, by Balloon Post.) 
Paris, Oct. 26. 

THE enemy has not brought his siege artillery to bear upon us 
yet, he has not fired three balls or shells at the forts; in short, 
our position is improving, and when we consider that the earth 
is now being deluged with continuous rain, that the roads are 
soft and the fields sponges, the chance of bringing up Krupp’s 
beautiful guns must be a small one. We know too, now, not 
only from prisoners, but from some German papers, that sup- 
plies are very precarious, and that although the Germans are far 
from starving, the soldiers are poorly and irregularly fed. We 
know, too, also from German sources, that a large force of the 
enemy is now occupied with the duty of preventing the commu- 
nications being intercepted by our provincial levies, and, from 
the same source, that General Bourbaki is at the head of 
the army of the Loire, which the German print estimates 
at 100,000 men; we have never yet called it more than 
90,000. Two other facts we know which are not unimportant, 
namely, that the quantity of artillery is larger than the Govern- 
ment at Tours expected, and that all the available troops have 
arrived from Algeria, and that, therefore, the general will have 
the aid of a considerable number of well trained troops and ex- 
perienced officers. We are not starving, or near it; our prin- 
cipal occupations are manufacturing arms and drilling, and prac- 
tising our new levies, and having tried many of them in the 
field, we know now, as Wellington said in the Peninsula, that 
conscripts make admirable troops in the hands of able officers. 
The enemy has found out by this time that the Mobiles are 
already trained troops, and exhibit both daring and complete 
discipline. With the forces within and without Paris, the Ger- 
mans may depend upon it they are not going to take Paris. 

I shall proceed without any attempt at order, for circum- 
stances of a painful personal nature put that out of the question 
for the moment, to give the main facts connected with the ma- 
terial of our defences. Accusations having been made against 
the salesmen of the great cattle market of enriching themselves 
at the cost of the people of Paris, the twenty-one who form 
that body have subscribed 500 francs each, and sent 10,500 franes 
to the Government for the purchase of two pieces of artillery, 
which might well be named the “ Bull” and the “ Ram.” 

The forts are continually at work, that of Charenton has been 

very busy, shelling the enemy all around Choisy le Roi, and 
particularly a battery at Thiais which commanded Villegnif, and 
which was silenced by the fort in six discharges. The shells 
from the forts reached the reserves of the enemy at Hay, Bourg- 
la-Reine, and Bagneux. On the 20th the heavy guns of three of 
the bastions of the fortifications crossed their fire with Fort 
Valérien on the works of the enemy at Montretout and Garches. 
A reference to the map will show the importance of these facts. 
I must mention that though Montretout is marked on the French 
map as a fort it is not one, it was to have been, but the imbe- 
ciles of the late Government left it an unfinished earthwork, and 
the enemy completed it and set up his guns there. 
_ A tremendous detonation startled us three days ago, which 
came, as I anticipated from Montmartre ; the enemy had crossed 
the Seine near Argenteuil and was making for Colombes, when 
Montmartre, St. Omar, and La Briche opened upon him and 
sent him back in haste. Montmartre is about five miles from 
Colombes as the crow flies. 

The distance existing between the works of the enemy and 
those of Paris and the forts outside, as well as those which sepa- 
rate the forts from each other, are important elements as regards 
our position and any attempt at bombardment. Taking Mont 
Valerien, St. Denis, Vincennes, and Ivry, as points in the cir- 
cumference, the Place of the New Opera-house forms the centre. 
From the centre of the Place to Mont Valerien or Ivry the dis- 
tance is nearly six miles ; to the fort of Vincennes, more than 
five ; to the fort of La Briche, nearly six ; and to the eastern 
forts, Aubervilliers, Romainville, Montrouge, Bicétre, and Vanves, 
little less than five miles ; tothe fort de Rosny more than six ; 
to Nogent, seven ; to Charenton, nearly seven ; and to Issy, little 
short of five miles. Supposing siege artillery set up by the enemy 
in the slopes around Paris, the ranges required would be as 
follows :—From the hill of St. Cloud to the Champ de Mars, 
nearly five miles ; from Clamart to the same spot, little less than 
five; and to the Place de ’] Upera, more than seven miles ; from 
Chevilly to the fort of Bicétre, more than two miles; and to the 
enceinte of the city, three and a quarter miles; from the 
plateau of Raincy to the fort of Rosny, two and a-half miles, and 
to the fortifications nearly five miles ; from the Butie Pingon to 
St. Denis and La Briche two miles ; and to the fortilications 
nearly five and a-half miles ; from Argemont to Gennevilliers, 
nearly two miles, and to the walls of Paris nearly five wiles. 
The distances between the various forts and redoubts around 
Paris are unequal ; from Mont Valerien to Gennevilliers is more 
than five miles ; from the former to Issy, four and a-half miles ; 
and from Gennevilliers to St. Denis about three miles ; the spaces 
separating the other forts, &c., from their next neighbours vary 
from less than one to less than two miles. The above figures re- 
late only to the regular forts and redoubts, extra works have 
since been thrown up at St. Quen, Nauterre, the plain of 
Vertus, Pantin, Boisstire, Montreuil, Joinville, Villengnif, Point de 
Jour (triple bastions,) and other places. This metrical sketch 
will give some idea of what the conqueror of Paris must meet 
and overcome before he instals himself at the Tuileries. 

The provision of powder is a matter which has, of course,required 
great attention, and the stock is considered sufficient for all emer- 
gencies ; thereare about3000 tons in store, and the manufacture still 
goeson. ines have been i in many quarters, so that 
all the sections of defence may be supplied promptly ; the Pan- 
theon has been applied to this purpose, the powder being stored 
in the immense vaults in which all the great men of France 
were to be buried ; the solidity of the structure renders it pecu- 
liarly adapted to this unhallowed purpose. Religious service has 
been suspended in consequence. 

Steel is one of the great wants of the moment, and a fair 
supply has been found for the manufacture of Chassepots ; the 
Western Railway has in store, or laid, but out of use at present, 
160 tons of rails, and 100 tons of axles of Bessemer steel, which, 
with the stock of the other lines, makes up about 300 tons ; 30in. 
of cal cateaiatnd to nine tn — rifle barrels, 

Chemical Society of Paris started a subscription for 
bronze guns for field artillery in addition to all 





those which are now in hand. These breech-loading guns cost | 
with their carriages about £200 each, and the society appeals to | 
the National Guard, municipalities, and citizens to supply the | 


funds necessary for the purpose, and has set the example by sub- 
scribing for one of these pieces, and offers to supply all the neces- 
sary iniormation respecting their fabrication. 


The balloon service is very active ; the brothers Godard have | 


an atelier at the Orleans railway station ; seven balloons made 
by them for the post-office have carried large numbers of letters 
and several persons, and have all reached Tours. These ballvons 
cube 2045 metres. Two more are about to start, and two others 
will be ready soon. In addition to these postal balloons, MM. 
Godard have determined on the construction of a gigantic 
aérostat to carry from twelve to fifteen persons, the price of the 
journey to be £30 for each traveller. The last balloon left from 
the Tuileries gardens, and carried nearly half a ton of letters 
besides one passenger and the aéronaut. The Government had 
the happy idea of sending a large number of copies of the official 
journal as ballast. 

The enemy has been accused of using poisoned and copper 
bullets, and in consequence the Hygienic Committee has an- 
nounced publicly that even if copper bullets are used they pro- 
duce no special results, but act in the human body exactly in the 
same manner as bullets of lead or iron. 

The Gazette of Augsburg says that no army in campaign has 
ever before constructed and used a railway in an enemy’s 
country. (The Crimean Railway need not have been quite 
overlooked). Metz, standing on the line from Sarrebriick 
to Paris by Mont-a-Mousson, as well as that from Nancy to Stras- 
bourg, General Moltke ordered a branch line from Metz to 
Remilly, nearly fourteen miles in lengtb, to be constructed under 
the direction of M. Weisshaupt and able engineers, with the aid 
of 3000 men from Sarrebriick ; and in spite of the difficulties 
of the ground it was completed in less than two months. This 
branch shortens the distance from Mayence to Paris by about its 
own length, so that the work will be of importance in times of 
peace. It isa pity that the able engineers and workmen of 
Germany and France had not spent more of their time and 
labour on such works instead of systematically destroying their 
other’peaceful works all over the country to the extent of many 
millions, and to the impoverishment of two ofthe largest sections 
of the European family. There will be work enough for 
engineers presently to obliterate the marks of war. 

Cail and Co. have cast three guns, and will very shortly cast 
ten a day. They are also making an immense armour-plated 
locomotive to carry three guns, and they are busy conve:ting 
steel rails into Chassepot barrels ; and, lastly, constructing an 
aérostat heavier than the air, to be worked by vertical and hori- 
zontal screws, driven by a 2-horse engine. The last is the in- 
vention of M. Vert. Any relation to our Green, I wonder ! 

The company of the Agents de Change has presented the 
Government with 30,000f. for a battery of artillery, to be em- 
ployed as the Governor of Paris may think best; and the 
council of the little town of Montreuil-sous-Bois has voted the 
sum of 5000f. for a great gun, to be called the Montreuil, and to 
be employed “for the defence of France and the Republic.” 
Other contributions are coming in on all sides. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE DAVEY-PAXMAN BOILER. 


Sir,—In your impression of the 14th inst. I observe that you 
illustrate and describe a vertical boiler, alleged to be the inven- 
tion of Mr. J. Paxman, 
engineer, Colchester. From 
the perusal of my Blue 
Books for the years 1865 and 
1869, which 1 enclose, you 
willobserve that my patents 
are substantially the same 
as what you illustrate. I 
have made a number of 
these boilers, which are 
working both at home an 
abroad, and their perform- 
ance fully bears out the 
remarks which you make in 
your leading article about 
their efficiency. I have one 
of these boilers at work 
here, and although I have 
not made any detailed ex- 
periments with it, I know 
that, on comparing it with 
an ordinary egg-ended boiler 
which I have working beside 
it, the egg-ended boiler 
takes three tons of coals to 
do the same work which the 
vertical boiler can do with 
two tons of coal. 

I enclose you a tracing of 
a boiler as made for con- 
tractors’ locomotives by me, 
in which you will observe 
that instead of using the 
m valves, as shown on the 
My tops of the tubes (in the 

y boiler you illustrate), to 
prevent priming, I make the 
roof the fire-box conical ; 
this gives me room for a 
greater number of tubes, as 
you will see from the sec- 
tional plan of the tracing 
enclosed, and in the Blue 
Book for the year 1869, 
sheet 4, Fig. 5, it also de- 
fiects laterally the currents 
of water rising up through 
the tubes in consequence of 
the tubes being bent to the 
same le as the roof, 
These boilers have shown a 
complete absence of prim- 
ing, and have given every satisfaction Wherever applied. I have 
written Mr. Paxman regarding the priority of my invention, but 
I also consider it but justice to myself that you should make 
this known to your readers in an early impression, along with a 
copy of the enclosed tracing. ANDREW BaRcLaY. 
ilmarnock, 27th Oct., 1870. 








Srr,— When I read the account of the Oxford trials of the above 
boiler I appeared to recognise an old acquaintance. This opinion 
is quite confirmed by your illustration, p. 258, of No. 772, October 
14th, the arrangement of tubes there shown being specified in my 
atent for boilers, No. 1442, June 10th, ee | and illustrated in 

Encinter February 19th, 1864 ; but I did not stop at this, 
but made several, two of which are now at these works—one at 





work constantly, the other occasionally. I therefore think, instead 
of the Paxman boiler, it should bear the name of 
W. Roserts. 
P.S.—Fear of trespassing on your space prevents my going into 


one or two matters in your leading article on the duty done by this 
boiler. 


Millwall, Poplar, E., London, Oct. 26th, 1870. 





COLLIERY TUB WHEEL. 


Sirn,—In Tue Encuveer of last week (page 295) your readers 
are kindly supplied with a sketch and detail of ‘* W. R. R.’s” 
design ‘for saving oil and labour in tub wheels.” The said de- 
sign is ‘‘ having chambers formed in the boss and eye of the wheel 
to contain the oil.” We are informed that the design originated 
in the suggestion of “‘a man who is in some authority in a col- 
liery,” and that he is about to patent this wheel. 

I beg to assure you, Mr. Editor, “‘ W. K. R.,” the man of some 
authority in a colliery, and all whom it may concern, the tub 
wheel, as sketched and detailed, is much older than I, and I 
have lived more than half a century. At the coalworks in the 
eastern part of Glamorganshire and western Monmouthshire this 
was the wheel used for the transit of coal and other commodities 
between the collieries and Newport. Now the old tramroads are 
superseded by railways the wheel is not in much use, but there 
are some of them still. IWL 

Pontypridd, 2nd Nov., 1870. 





H.M,.S, CAPTAIN, 


S1r,—The lamentable loss of the Captain, with her inestimable 
freight of gallant lives, is a terrible national calamity, and while we 
still acutely mourn the loss England has sustained we should not 
neglect to see if it be possible to recover the vessel and the bodies 
that are entombed within her. The two difficulties that at once 
present themselves are—First, how to ascertain the position of tLe 
wreck ; and, secondly, the means of fastening to her such tackle 
as would be necessary to raise her ; for it may be assumed as cer- 
tain that these two obstacles overcome, the appliances by which 
the Captain could be raised would present no great difficulties to 
any engineer acquainted with the practice of submarine opera- 
tions. With regard to the first question, we think that the posi- 
tion of the wreck may with some little trouble be accurately ascer- 
tained by sweeping the bay with suitable tackle similar to that 
used in the recovery of the Atlantic cable. It will be seen on re- 
ferring to the Admiralty chart that the soundings N.W. of Cape 
Finisterre, where it is supposed the Captain went down, change 
abruptly from 88 to 670 fathoms, and the wreck may be in either of 
these extreme depths; she is not supposed to be nearer land than 
the lesser, nor further than the greater depth named. We know 
that no apparatus could be fixed to the vessel powerful enough to 
raise her without the assistance of divers, and as the greatest 
depth at which any diver has hitherto worked is twenty to twenty- 
five fathoms with the present well-known diving apparatus, it is 
obvious that new means must be sought to enable the diver to 
descend even eighty-eight fathoms, as with the method now em- 
ployed, the pressure of air in the diver’s helmet must equal the 
pressure of water outside, otherwise the water would force its 
way into the helmet ; or, supposing there was a non-return valve, 
it would keep this shut, and in either case suffocate the man. Now 
at eighty-eight fathoms the pressure of water is 254lb. persquare inch, 
and at 670 fathoms 1793 \b.; therefore, supposing for a moment that 
the present diving apparatus could be employed, the diver would 
have to sustain a pressure of air of 2341b., or 1793 lb. per square 
inch on his head! The means we propose to overcome this ditii- 
culty are to have a double air tube connected with the diver's 
helmet—one of these would be the supply pipe as usual, the other 
would have a vacuum pump fixed to it at the surface of the water 
which would exhaust the expired air and discharge it at the top of 
the pipe, in place of letting it force its way against the pressure 
of the water beneath the surface. By these means a constant and 
regular supply of fresh air of moderate pressure would be kept up, 
and thus enable the diver to work at very great depths without 
inconvenience. With regard to the exterior pressure of the water 
at the minimum depth of eighty-eight fathoms, there would be 
no difficulty in providing a suitable dress, but at 670 fathoms »ome 
special and carefully designed arrangement would be necessary to 
guard against the enormous pressure. We have a scheme for 
overcoming this difficulty should our Government make the attempt 
to survey or raise the Captain. HEINKE AND Davis, 

176, Great Dover-street, London. Submarine Engineers. 








GLASGOW UNIVERSITY--PROPOSED DEGREE 
IN ENGINEERING SCIENCE, 

AT the meeting of the General Council of the University of 
Glasgow, on Wednesday, the 26th of October, Professor Rankine 
called the attention of that body to the proposal to institute a 
degree in engineering science, which had for some time been under 
the consideration of the Senate of the University. He stated that 
about eight years ago the Senate, with the sanction of the Univer- 
sity Court, had instituted a systematic course of study and ex- 
amination in the various branches of science bearing on engineer- 
ing, which was followed by the granting to duly qualified canii- 
dates of documents called ‘* Certificates of Proficiency in Engi- 
neering Science.” These certificates bore testimony, in the name 
of the university, to the fact that their holders had successfully 
completed a Jaborious course of study in a certain group of sciences 
and their applications, and they were valued accordingly ; but 
they had this defect—that they did not make the holders graduates, 
or permanent members of the University, nor confer a seat at the 
University Council, nor a vote in the election of the member of 
Parliament. He thought, in common with many of his colleagues, 
that the holders of certificates of proficiency in engineering 
science did not occupy that position in the University to which 
they were fairly entitled by the nature and extent of their studies ; 
and that evil consequences to the interests and the reputation of 
the University wouid follow if the remedy of that state of matters 
were much longer delayed. Two courses had been suggested : one 
was to confer, upon those who had passed the prescribed course 
of study and examination in the department of engineering 
science, the degree of bachelor or of doctor in science ; and this could 
be done under the existing powers of the University. The other 
course was to create a new degree with an appropriate designation ; 
and this, it was believed, would require that additional powers 
should be granted to the University by the Crown. ; 

The meeting referred the proposal, together with other questions 
respecting graduation in diiferent departments of science, to the 

ideration of a itt 








Ir appears that at Autnege, in Belgium, blast-furnace slag has 
been successfully cast, as it runs from the furnace, into slabs for 
paving purposes, as well as into garden rollers, posts, and pillars, 
and the appearance is said to be often equal to porphyry, perhaps 
the only Objection to it being that it is very fragile, It is sug- 
gested that there is no reason why, of a slower process of cooling 
were adopted, slag could not be made less brittle, and consequent! 
more valuable. Of course, in drawing it off, it can be mould 
into any form desired—into blocks for building, into mantles, and 
other ney! mergers pater weggees as Tt ale i for wes 
purposes, and for par« and garden rollers, is useful for 
any of the ag ere to which it appears to have been put in 

um, it is useful for many; and as it can be moulded into 
almost any form, and takes a polish, it ought to 
come into use. 
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ENGINE TRIALS.—REPORT OF 
THE JUDGES. 
(Concluded from page 296). 

No, 2. E. R. and F. Turner, 4831.—This was a horizontal engine 
on a framed cast iron bed-plate, planed all over, having a wrought 
crank shaft proceeding out from one side of the engine, that is 
to say, not a shaft having bearings on both sides. In lieu of a 
crank there was a cast iron disc, into which the crank pin was 
inserted. The engine was jacketed with steam both round the 
cylinder and at the ends. Tiere was an expansion slide at the 
back of the main slide, and the throw of this expansion slide was 
regulated by the action of the governor, raising or lowering the slide 
block in a link placed very near to the expansion eccentric and 
worked by it. The governor was driven entirely by gearing, and 
there was no throttle valve or other mode of regulation than the 
bem of expansion above mentioned. The feed-pump was 
worked off a third eccentric placed outside the governor. The 
main eccentric was situate in the middle of the plummer block, 


THE OXFORD 


stroke lft. 4in. The exhibitors elected to run at seventy revolu- 


The framework consisted of a most ae te, 


lummer blocks, so that the thrust 


and pull was entirely within line of the The crank 
shaft was wrought iron, og on each side of frame, and 
had counterbalances formed on it. Two loose discs were placed 


at the backs of the crank and balances as a matter of ornamenta- 
tion and neatness. The brasses were set up sideways, and on the 
fly-wheel side were also set up vertically. The cylinder and 
covers were steam-jacketed. The steam was obtained from the 
boiler side of the stop valve. There was an expansion slide valve 
working between the back of the main slide and a fixed bridge 
ep which plate was for the purpose of relieving the pressure. 

expansion was variable by hand whilst the engine was run- 
ning. This was effected by means of double nuts and right and 
left-hand screws on the slide stalk. There was a governor, with 





which was separated into two portions to admit of the tric 
thus occupying such position. On trial this engine ran for two 


an ord y ttle valve, for the pi of regulation. The 
cylinder and jacket were well cleaded, and the ends of the 
ding were covered by neat mahogany casing. On trial this 





hours seventeen minutes fifteen seconds, showing a P 

of 6°09 lb. of coal per horse-power per hour. Part of this compara- 
res a poor result we believe to have been due to imperfect 
st king, 

No. 3.- The third engine in this class was that of Clayton and 
Shuttleworth, 7172, nominally 10-horse power ; diameter of cylin- 
der, 10in.; stroke Ift. 8in. The exhibitors elected to run at sixty- 
tive revolutions, This was a horizontal engine fixed on a complete 
bed-plate, that is to say, a frame placed on a solid panel. The 
crank shaft was a bent wrought iron shaft carried in plummer 
blocks on each side of the engine—these plummer blocks being 
fitted with sideway and vertical adjustments for the brasses. The 
cylinder was steam-jacketed round the body and about the ends, 
and took its jacket steam from the boiler side of the stop valve. 
There was an expansion slide worked off a link in which was a 
sliding block attached to the eccentric rod end. This link was 
very near the cylinder. The bluck was caused to rise and fall by 
the governor, which thusgave a small variation of expansion. The 
governor also operated upon a throttle valve of the ordinary con- 
struction for the purpose of further regulation. The feed-pump 
was worked off a separate eccentric. The design and proportion 
of this engine was excellent, as was also the work done. On trial 
this engine ran for three hours twenty-three minutes thirty-six 
seconds of brake time, the equivalent consumption of fuel being 
4 12 lb. per horse-power per hour. The price of this engine, with 
Cornish boiler and fittings complete, is stated in the catalogue to 
be £240. We, for reasons which will be given when we come to 
speak of the Reading Ironworks ge engine, awardedit a 
prize of £11 5s., the same as the engine of that company. 

No, 5.—The next engine in this class was that of Messrs. 
Marshall, Sons, and Co., 7082. This was a horizontal engine of 








engine ran two hours forty-two minutes six seconds—equal to 
5°18 lb. of coal per horse-power per hour. The amount of water 
consumed was taken. The evaporation was low, showing that 
the stoker—who was using the same boiler as the other stokers — 
was not up to the exigencies of racing. Had he been, we are con- 
vinced, as we have already said, that the performance of the en- 
gine running would have been considerably higher. It should be 
stated that this engine has not any feed-pump included in its 
price, the exhibitors saying that they recommend an injector to 
be used, and do not, therefore, provide a feed-pump. ‘The price 
(£130) is therefore not of a pot engine, as the cost of a feed- 
pump or that of an injector must be added. It should also be noticed 
that an injector will not work with hot water. It is difficult to 
speak in too favourable terms of the thoroughly substantial man- 
ner in which this engine was manufactured. There is no doubt 
that the strength of its parts was such that it could work with 
perfect safety very much in excess of its nominal power. The 
work also was exceedingly good. Taking all the circumstances 
into consideration, we awarded it the second prize (£7 10s.); or 
rather, looking at the fact that there are two first prizes, it would 
be more correct to say that we put it in the third place of 
merit. 

No. 6.—The next exhibitors in the class were the Reading Iron- 
works Co., who exhibited a 10-horse horizontal engine (4010), 
having a cylinder 83in. diameter only, and a length of stroke of 
lft. 8in. The exhibitors elected to run 105 revolutions per 
minute. This engine was carried upon a complete cast iron bed- 
plate, planed all over, supporting two plummer blocks with side- 
way and vertical adjustments for their brasses. The crank shaft 
was of wrought iron, forged—not bent. The cylinder was steam- 
jacketed round the body, and derived its steam from the boiler 





10-horse power (nominal), having a cylinder of 10jin. diameter ; 


. The cylinder covers have air but 
There is an expansion valve, w! id be 
u ine was standing. A governor with an 

throttle valve, and a feed-pump off an eccentric. 
There were no other special points to note this engine, but the 
proportion and workmanship were admirable ; and on trial the 
an 


i 


2 
pn pe ran for three hours teen minutes fifty-four seconds, 
id consumed 4°22 Ib. of per horse-power per hour. The 
rice of this e @ with the boiler is stated in e catalogue to 
£202, or £38 3 than the price of Messrs. Clayton and Shuttle- 
worth’s ; and, loo at the fact that the time during which this 
engine ran was only four minutes forty-two seconds less than that 
of Messrs. Clayton and Shuttleworth’s—that its consumption of 
coal was only one-tenth of a pound per horse-power per hour 
more ; and setting this slight superiority against the efit to 
the customer of redu Tice as com) with Messrs. Clay- 
ton and Shuttleworth’s, we felt bound to divide the first prize into 
two, and to give one, as already stated, of £11 5s. to Clayton and 
Shuttleworth, and another, also of £11 5s., to the Reading Iron- 
works Company, Limited. 

No. 7.—3828.—The sixth and last engine of this class was that 
exhibited by W. 8S. Underhill, Newport, Salop. This was a 
horizontal engine of 10-horse power, having a cylinder 10fin. dia- 
meter, and a stroke of Ift. 2in. The exhibitor elected to run at 
ninety-seven revolutions per minute. The engine was carried on a 
frame bed-plate, provided with two bearings having sideway ad- 
justments, the cuts in the brass being at angles. The cylinder and 
covers were steam-jacketed, deriving their steam from the slide 
jacket. The expansion valve was of peculiar construction, as it 
contained within it the throttle valve, which thus moved back- 
wards and forwards with the a valve, the valve stalk 
being also the throttle valve spindle, the spindle slid through the 
- ¥ of the lever worked by the governor ; and being (in the eye) 
ofa D shape, vibrated as the lever rose and fell. The expansion 
slide was provided with an end pipe, which worked telescopically 
over the steam pipe internal to the jacket, and thus entered into 
the eccentric slide at the back of the throttle valve. But the 
telescopic pipe not being tight as the sliding joint, sufficient steam 
passed through that joint to fill the jackets. The variation of the 
expansion was made by hand when the engine was standing. 
There was no power mw worked by this engine, but a small 
donkey engine was bolted to the side of the cylinder, to be worked 
+ out of the jacket. The exhibitor imagined that by 
placing the throttle valve so close to the cylinder he would get a 
| more efficient regulation. This, however, appears to us to be an 
| extremely micr pic advantage, as the cont: of steam between 
| the throttle valve as ordinarily placed, and the cylinder would 
not, as a rule, suffice for a quarter of a revolution of the engine. 
On trial, Mr. Underhill’s engine ran for two hours twenty-three 
minutes, and the equivalent consumption of coal was 5°87 lb. It 
should be stated to the praise of this exhibitor that he provided a 
feed-water heater, which, however, he could not use during the 
trial for the reasons already stated. 




























































































SECTION I-—CLASS 1, 
TABLE I.—RESULTS WITH FIXED STEAM ENGINES OF 4-HORSE POWER WITH BOILERS COMBINED, 
, b os to o., Bex 
% . 61%. lw gg [ts | 2 |375| 2338 EPs S25 | E83 
sy | 22 | FE] 88 | Eg | 22 | 28g sags] 2e9|eezee?| ed | deeds | BEE 
Name OF Exuipitor. 24 a8 BS 28 toe SE Fs E SE+s Bubs -o-? Fy £55 Bsaelg 3 Price. | Nature of engine. Judges’ Awards, 
gf | a2 | 38 | 25 Se | gs | 328 Fess sig Beaera| eg Sees 4 8 
Z 4 |4 BR RE) R jest lessa ©) Fa* |MSE= | BES 
1. | s 8. 4. 6. e | % 8. 9. 10. 1. 12, 13. 14 15. 16. 17. 
a in. | ft. in. ft. in, Ib. 02. h. m. s. £ 
Clayton and Shuttleworth .. 829 | 7171 4 7 10 110 | 220 0| 26,397] 65 0] 1,715,805 3 45 24 56 $72 | 145 |Horizontal .. Prize £9. 
Robey ..  .- «+ eo oe 323 7110 _ 7 10 120 240 0] 15,027 72 7 1,088,518 222 6 — 5°91 100 |Vertical pal Commended. 
Riches and Watts .. .. 326 | 7136 | — 6 010 | 150 | 250 0| 15,938] 55 0 838,090 2 7 2% ~ 6°60 | 105 | Ditto 
Ashby, Jeffery, and Luke.. 9 478 -- 6 010 150 | 250 0} 18,366] 56 2 1,030,792 215 18 — 6°22 102 Ditto 
Brown and May .. .. .. 302 6891 _ TPs 10 120 | 240 0} 24,690] 58 38 1,436,649 3 8 54 a 4°44 125 |Horizontal .. Prize £6. 
Hancock and Foden .. 312 6966 — 7 10 120 | 240 0] 10,322] 70 3 724,475 135 7 _ 8°83 95 {Vertical 
Marshall, Sons, and Co. .. .. 320 | 7081 | — 7 10} 110 | 220 0} 14,581] 7611] 1,118,180 2 28 0 _ 567 | 115 | Ditto .. Highly commended. 
Reading Ironworks, Limited .. 154 4005 _ § 12 140 | 326 $8] 23,799] 5712] 1,874,392 3 0 48 - 4°65 145 |Horizontal.. .. . Prize £5. 
” ; 9 ‘as 7 Boiler vertical .. 
| ar ary ae ae eT) 292 6793 -- 64 010 100 | 166 8 1,386 | 167 6 231,982 0 30 30 27°61 100 | horizontal 
Davey, Paxman, and Davey .. 322 7100 _ 6} 10 115 | 230 0} 16,794) 63 5 1,063,270 2 19 42 6°01 106 [Vertiogl 3... ws oe Commended. 
ee eee ee ee 160 4314 = 6} | 10 100 | 200 0 4,354 | 96 14 421,794 0 55 28 15:18 100 Ditto 
SECTION I—CLASS 2 
TABLE II.—RESULTS WITH FIXED STEAM ENGINES (WITHOUT BOILERS) ABOVE 4-HORSE POWER AND NOT ABOVE 10-HORSE POWER. 
jin. ft. in. ft. in. £ 
Ellis, G. H. 293 6801 8 10 0 10 126 | 208 4 Nonere-| None None. None. 112 Not 70 ~=|Called a lever engine 
gistered tried. 
Ib. oz. h. m. 8. Ib, 
Turner, E.R. and F... .. 184 4831 10 ll 1 6 105 | 816 0 | 21,451 | 120 16 2,594,230 2 17 #60 140 6-09 142 =/|Horizontal .. 
Clayton and Shuttleworth sz9 | 7172 | 10 wi ae 65 | 216 8 | 21,236 | 182 3,875,570 8 28 36 140 412 with Horizontal .. Prize £11 5s. 
‘ornis! 
boiler, 
£240 
Marshall, Sons, and Co. .. 320 | 7082 10 1093 | 1 4 70 | 186 8 | 12,848 | 240 3| 3,085,929 242 6 140 6-18 | 130 (Horizontal .. Prize £7 10s. 
Reading Ironworks, Limite 154 4010 10 8g 1 8 105 | 360 0 | 25,411 | 149 0 8,786,239 8 18 64 140 4°22 — Horizontal .. Prize £11 5a. 
er, 
£202 
Underhill, W. 8. .. 14s | 3828 | 10 103 | 1 2 97 | 226 4 | 20,649 |gis2 8| 2,729,742 22 0 140 587 | 150 Horizontal .. 









































A NEW METHOD OF OBTAINING CHLO- 


RINE.* 
By Mr. Henry Deacon J.P. 

Ir is well known that when a mixture of hydrochloric acid gas 
and oxygen is sufficiently heated, portions of the hydrogen and 
oxygen combine, and some chlorine is liberated, and the propor- 
tion of chlorine can be increased by passing the hot gases over hot 

rous substances. The quantity of chlorine, however, at the best 
is inconsiderable. The method now under consideration induces 
these reactions at much lower temperatures, and so actively that 
the whole of the hydrochloric acid gas can be decom and its 
chlorine liberated, or pure nitrogen can be obtained from atmo- 
spheric air by combining all its oxygen with the hydrogen of hy- 
drochloric acid, It consists in the employment of some substance 
over which the hot mixed gases are passed, the substance remain- 
ing unchanged, yet influencing the changes in the gases. Copper 
p possess this power in a very marked degree, and of them 
sulphate of copper is so convenient that I have generally employed 
it, But all the compounds of copper hitherto tried have proved 
to be equally active; many, of course, become os oxida- 
tion, or are converted into chloride ; the change is generally slow, 
whilst the activity is continuous. Sulphate of copper, however, 
comes out of this experiment unchanged. All the corresponding 
compounds of lead, except one, are also active, but require a 
higher temperature. The e tion is the sulp of lead, which 
thus contrasts singularly with the corresponding copper compound. 
All the manganese compounds at still higher temperatures are also 
active, but it is doubtful if with manganese the reaction is ever 
complete. At the high temperature requisite with manganese it 
seems probable that chlorine itself reacts on the water produced 
to reform hydrochloric acid and oxygen. A number of 
experiments have proved that all that is necessary is to dip pieces 
of common red brick into a saturated solution of sulphate of 
copper, and dry them. With these charged pieces tubes are filled 
and the heated gases (hydrochloric acid gas and oxygen) are passed 
through the tahen The temperature at which the L 
most active is about 700 deg. to 750 deg. Fah., but it is operative 
as low as about 400 deg. Fah. If the temperature be raised to 
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reaction is | oxy, 





about 800 deg. Fah. chloride of copper begins to volatilise. That 
isto say, that although no chloride of copper be originally em- 
ployed, it is, under the circumstances, always formed and volatilised 
when the temperature reaches about deg. Fah. The exact 
temperature is defined with some considerable reservation, as the 
difficulties of observation are very great. It is, however, believed 
to be correct within moderate limits, and, as might rhaps have 
been expected, the reaction depends quite as much, and with 
some probability more, upon the temperature of the mixed gases 
than upon the temperature of the influencing agent. In this way 
an indefinitely small particle of sulphate of copper, remaining 
itself at the end of the process unchanged and unmoved, can effect 
the liberation of the whole of the chlorine from an indefinitely 
large mass of hydrochloric acid gas. In the first long-continued 
experiment one equivalent of copper gave upwards of 300 equiva- 
lents of chlorine, and was as active at the end as at the commence- 
ment. It has been found that increasing the loading of sulphate 
of copper above a certain point on the pieces of brick does not 
increase their efficiency. To prove this, pieces of brick were care- 
fully sorted as to size, and used alone, and the minute account of 
chlorine evolved from a heated mixture of the gases was noted. 
Pieces of the same size were then boiled down with a given volume 
of a solution of sulphate of copper, dried, and used in the same 
apparatus, under the same conditions, and the result noted. They 
were then charged with a second additional quantity of sulphate 
of copper, and the experiment repeated ; an y, crystals of 
sulvhate of copper itself, of the same size as the pieses of brick, 
were dri used, and the result in grains of chlorine in the 
same time was the same in each of the experiments with copper. 
In the experiments with the brick only the gee A obtainable in 
the laboratory has not exceeded three per cent., whilst with coppers 
as before described, the whole of the chlorine has been set free. 
Farther experiments have also shown that at the same tempera- 
ture the same surface of co compounds (and it is believed all 
other compound. follow rule) tes the same quantity of 
chlorine in the same time, provided, of course, that sufficient heated 
m and hydrochloric acid gas are presented to it. The truth 

of this law with copper compounds has been proved within ve 
wide limits. The speed of the current of and the composi- 
tion of the mixture of gases have boon Shdely vented, The speed 


can be reduced until the chlorine evolved is the whole the hydro- 
chloric acid gas contains, or increased till the chlorine evolved 
forms but a small percen of the mass passing; yet the total 
weight of chlorine evolved from the same — at the same 
temperature in the same time is constant. course, if the gases 
were mixed with others exerting a chemical influence, the results 
would be varied ; but with a as vapour of water, nitrogen, 
carbonic acid, and sulphuric acid gases, there is no change in the 
law. In point of fact, the atmosphere been the source of 
oxygen almost always employed; therefore nitrogen has 
constantly present, and vapour of water is one of the substances 
formed by the reaction, and must therefore always be present. 
Whilst the —. of chlorine remains constant, the percentage of 
work done wi ns ge | vary with the quantity of hydro- 
chloric acid gas passed. If the current be so slow that the re- 
action is complete, then 100 per cent. hydrochloric acid gas will be 
decomposed, but if double the quantity of acid gas be passed in 
the same time only one half of it wi or only 
50 per cent. of its chlorine will be liberated, and similarly for other 
quantities. For laboratory experiments we have used an ordi- 
nary glass combustion tube. A little trough is made out of sheet 
iron, a few iron borings are sprinkled at the bottom, and the tube 
laid in them. Heat is applied to the trough by a row of Bunsen’s 
burners. The metal of the trough and the borings spread the 
heat, and secure a tolerabl iform tem: 
pieces of brick employed with the tube are 

ppercorns or large m seeds. A constant current of hy- 
Srochloric acid gas is obtained by using a lamp of sal ammoniac 
and strong vitriol in a bell pyiae apparatus ; the pressure of 
the gas evolved displaces the and prevents waste of 
material and delivers the gas under pressure. The current of air 
has been obtained from the inverse action of the Sprengel water 
pump that does our eee | filtering. 

2 Rage me Alag eg mere e mixture of the gases can be regu- 
lated by di ping t two gas ante into aqueous hydro- 
chloric acid, and by counting the bu of gas from each tube. 
diameter, and the same configuration, and 

a tly accurate estimate can be 

of the mixture. With a combustion 





If the tubes are of equal 

Ty | immersed the same sufficien: 
formed of the 
tube not quite two feet long, 


and about half an inch bore, the reac- 
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tion will be so complete that the resulting gases collected in a two- 
ounce flask of white glass exhibit very strungly the characteristic 
—<e oe Se ee ae Se Seen 
estima ordinary chemical reagents when it is in far too 
small quantities to give Aa colour in so small a mass, 
With due care this experiment can be continued until the chlorine 
obtained is many hundred times equivalent of the copper employed, 
not a trace of copper will be volatilised, and when the patience is 
exhausted, or examination is desired, the sulphate of copper will be 
found intact and free from chloride of copper, fit apparently to con- 
tinue active for an indefinitely long time. If, however, the experi- 
ment be watched the tube from the commencement and a 
piece of iodised starched paper be used to detect the first passage 
of chlorine in the washed gases, a change of colour will be detected 
in the heated sulphate of copper simultaneously with the detection 
of the first chlorine. This tinge resembles the colour of heated 
chloride of copper, and remains constant during the experimen’ 
but disappears as the tube cools. The known property of hea‘ 
sulphate of copper to absorb —— acid gas appears therefore 
to be closely connected with this phenomenon. For more accurate 
experiments glass gasometers containing the mixed gases in known 
—— and working with vitriol saturated with hydrochloric 
acid gas, were employed, and the cuirent and time anes Se 
means carefull ted. The temperature on the si scale 
was ascertained within certain limits by the melting of enclosed 
morsels of metals and alloys of known composition. I produce 
pieces of saturated tiles to show how slight a surface of sulphate of 
copper is sufficient. 

trust now to be excused for giving the reasons which led me to 
anticipate this reaction. For it is not a accidental dis- 
covery, but as regards chloride of copper and chloride of manganese 
it was deduced from what I think a logical argument on ton 
facts. I hope also to be excused in saying that in making and ap- 
p this deduction I was not aware that the idea of a general 

w of chemical action under which this reaction appears to fall 
had been originated by Mercer, in 1842, before the meeting of the 
British Association in Manchester, and further elaborated by Play- 
fair in a paper read before the Chemical Society, and published in 
their third volume of ‘‘ Transactions” (1847), and sofar as Iknow, the 
subject as regards a general law of action still remains as Playfair 
left it. It is scarcely n to say the effect of any general law 
would be to remove a variety of chemical actions from the indefi- 
nite limbo of “‘contact action” or ‘‘ cutalysis.” Before gvin, 
further I will use Playfair’s words to describe his own views an 
those of Berzelius, Liebig, and Mercer. As typical of the class of 
reactions Mercer’s experiment may be taken. On dissolving one 
ounce of oxalic acid in half a pint of water at 180 deg. Fah., and 
adding to this one ounce of colourless nitric acid of 1°30 specific 
gravity no action ensues, but immediately commenceson the addition 
of a protosalt of manganese, as, for example, its oxalate or nitrate. 
These protosalts of manganese influence a reaction, and are them- 
selves unacted upon. Berzelius regarded this kind of power to be 
a distinct electro-chemical agency, different from other recognised 
powers, and he named it the “‘ catalytic force.” 

Liebig viewed it as a dynamical action on the atoms of a com- 
plex molecule, conceiving that the activity of the atoms of a body 
in a state of motion may be communicated to those of another body 
in a state of rest. Mercer’s view was that catalytic bodies act 
by exerting a feeble chemical affinity on one of the constituents of 
the body decomposed. 

Playfair says the catalytic body is therefore a substance which 
acts by adding its own affinity to that of another body, or by ex- 
erting an attraction sufficient to effect decomposition under certain 
circumstances, without being powerful’ enough to overcome new 
conditions, such as elasticity and cohesion, which occasionally in- 
tervene and alter the expected result. 

Playfair’s paper abounds with experimental illustrations, and is 
most suggestive. 

The idea of the law which had occurred to me proves to be an 
extension of the much earlier idea of Playfair’s. 

With your permission I will explain it from my point of view, 
although after the authorities quoted I do so with much reserve. 

Now it per to me that the force we call chemical action is 
usually dealt with as if its operations were restricted to obtaining 
results strictly lying within the lines of direction of the forces ap- 
pli To illustrate this mechanically, a body may be supposed to 

moved from a point in the north-east to another point in the 
south-west. Chemically, this would be said to be accomplished 
either by a force acting in that direction, or first by one force which 
acted from east to west, carrying the body to the west, where sub- 
sequently upon its arrival it was acted upon by another force from 
north to south, carrying it to the same point to which it would 
have arrived had it moved from north-east to south-west direct. 
And where more forces than one are concerned in the movement of 
the body the forces are supposed to unite in the same direction 
or line by simple addition. In mechanics the path of motion 
would be held to be either the resultant of one or more forces 
acting in the direction 4 motion, or of two or more forces acting 


of direction being no obstacle 








ns, the ¢ 
to the effect produced as the resultant. 

My idea is that concurrent chemical forces unite and are re- 
solved into other equivalent forces, similarly with mechanical 
forces. A chemical result therefore may either be the resultant of 
direct force, or the resultant of many indirect forces acting in many 
directions, and also the resultant of indirect forces may brin 
about a chemical result which lies outside the path or direction o 
many, and in some cases perhaps outside the path of all the forces 
engaged. That is to say, we may deal with the composition and 
decomposition of concurrent chemical forces much in the same way 
that we deal with these problems in mechanics. 

Two familiar chemical operations formed with me the basis of 
this idea, namely the manufacturer of sulphuric ether by the 
continuous process, and the manufacture of sulphuric acid. In 
the first of the two a mass of vitriol is nested, and on it is poured 
—_ stream of alcohol, or vapour of alcohol is passed over hot 
vitrio 

_ pe 2 bos decomposition of ao into ether and 
water, the vitriol rem unchanged. e ordinary explanation 
(I believe Liebig’s) is that this depends on the union of the acid 
and alcohol as sulphovinic acid, and the subsequent decomposition 
of this mh! heat into ether and water. But at the temperature 
employed sulphovinic acid cannot exist ; how then can it be formed? 


compounds, and then by the path from north to south, in order to 


call it, of vitriol hung from d it added weight to the column in it, 
and theref ptied A faster, and forced more from B. He 





decompose them, and so at the south-west the product of 
materials which started from the north-east, but the th followed 
is direct from north-west to south-east. It is the di and not 


resultant of the concurrent forces engaged — engs 
but not satisfied, for the same vitriol would react on indefinitely 
large masses of alcohol, and the same nitrous acid would cause 
the formation of indefinitely large quantities of vitriol. 

Having conceived this idea of the action of chemical forces, I 
wished to prove it. But it seems to admit of only one form of 
positive proof, namely, thatof time. I will continue the use of 
the illustration already adopted, viz., two forces acting in the 
same plane at right =~ to each other, one north to south, the 
other east to west, and the object starting from the north-east and 
delivered in the south-west. If the path of the object as governed 
by the forces be first from east to west, and then north to south, 

e time occupied in the entire journey will be the times of the two 
separate journeys added together. But if it passes from the cun- 
joint influence of the two forces diagonally, and direct from north- 
east to south-west, the time occupied will only be the time it 
would occupy to perform one of the journeys. So far I have been 

uite unable to adopt the proof. The first conditions are wanting. 
tt cannot, I thiak, yet be said in what directions the forces lie. 
They may also be of different kinds, attractive and dispersive. 
The lines of force, although brought together by some medium 
may, so to say, lay in different planes, and some may oppose and 
some assist. There is a further difficulty when bodies are considered 
to be in motion under the influence of forces of constantly 
varying intensity. The forces of attraction and repulsion vary 

robably in proportion to the square of the distances, and chemical 
foree may follow the same law. The actual path of a body 
amidst a number of centres of force must therefore be curved, for 
with every change of position the relative intensity of the forces 
acting upon it must vary. This kind of proof seems therefore to 
to be at present unattainable. The next kind of proof, that of ac- 
counting for all known phenomena of the kind called catalytic, 
presupposes a knowledge of all the forces engaged in each reaction, 
and this knowledge I certainly do not p . Ther ng 
available proof was to apply the theory to known bases to forete 
a hitherto unknown result. i 

This opportunity occurred when considering a proposition to ob- 
tain chlorine from chloride of copper by first heating it, whereby 
half its chlorine is set free, then oxidising it in moist atmosphere, 
adding hydrochloric acid to it, and again heating it, when chlorine 
is again evolved, and the copper compound is left tor another oxi- 
dation ; and thus, by constantly ee but distinct and conse- 
cutive operations, the same mass of copper could be used for the 
production of large quantities of chlorine. The same principal 
material, chloride of cores, was also proposed as a source of 
oxygen. After it has iost half its chlorine, and is oxidised as just 
described, it yields oxygen on heating. Here, then, was the oppor- 
tunity : hydrochloric acid and oxygen, each separately attracted 
and held at the same temperature by the same body, and yet if 
previously united with the body they are let go, but are divided 
into chlorine and water. : ; 

I argued that the forces concerned were acting, so to say, in the 
same plane, they were concurrent, and should therefore unite, and 
the resultant should be a direct and not an indirect reaction; the 
wind and the current should carry the ship diagonally but directly, 
not first blow her across the stream, and then afterwards float her 
down it to her port. This was put to the test, at my request and 
instigation, by Dr. F. Hurter, the able head of our laboratory. The 
first experiment, that was made in a hasty extemporised way, 
yielded ten equivalents of chlorine from one of copper employed. 
For convenience I suggested the use of oxide of copper, not chloride, 
and it was mixed with peroxide of manganese, partly to prevent 
fusion of the chloride of copper, which we expected would form, 
and partly because I felt persuaded that chloride of manganese 
would react in the same way. This expectation was also subse- 
quently proved to be correct, but it occurs at a much higher tem- 
perature. The conversion of these oxides into chlorides was so 
slow that at first we thought they were unchanged. The manga- 
nese was first acted upon and then the copper, but the oxidation 
of the hydrogen of the hydrochloric acid was the same first and 
last. A regular series of experiments were then decided upon, and 
all were periormed by Dr. Hurter in our laboratory, and to this 
gentleman belongs much of the credit of the success attending the 
experiments hitherto made. I claim the discovery and the reasoning 
that led up to it, as before explained, but all subsequent progress 
has been the result of constant conference between Dr. Hurter, 
Mr. Eustace Darey, the manager of the works, and myself ; and I 
am glad to have this opportunity of acknowledging the value of 
their assistance. ve 

Although the discovery was made about three years ago, it has 
not yet been applied successfully as a commercial undertaking to 
the manufacture of bleaching powder. The delay has arisen in 
great part from a long and serious illness which befell me, and 
partly from having previously engaged to put into operation at 
our works another and a very successful process—Mr. Weldon’s— 
which was at first much nearer the bird in the hand than my 
own. 

We are now vigorously working upon this subject on the large 
scale, and are more and more impressed with the value of the dis- 
covery, and believe the end of our difficulties is near at hand. 

Oue of our first difficulties was to measure the speed of the 

Mr. A, E. Fletcher has shown how this can be done with 
the use of an anemometer of his contrivance, but we found many 
difficulties in its use in a rough way. Then his table of speeds 
for pressure, and other information of that kind, have, however, 
proved invaluable. 4 

Mainly by Dr. Hurter’s assistance a different form of anemometer 
was devised. An example lies on the table. It was described a 
few months ago before the Philosophical Society of Manchester, 
by another gentleman, as his original idea. We have no reason 
to doubt that the same idea has occurred to others as well as 
ourselves ; we believe, however, our instruments were in use at a 
much earlier date. peak in high terms of its value, and 





We can 5 

haps some members may be glad to learn of Holtzapffel’s paper 
na nage ruled separately by a dividing engine. Any arbitrary 
division can be had, so that very good verniers and scales for home- 
made instruments of many kinds may be obtained at small cost. 
Some examples are on the table. e instrument consists of a 





again, as to sulphuric acid making. e crystalline 
formed by the union of some of the and the “chamber sick- 
pe as ‘aie are almost too familiar ees dwell u “y Suffice 
i say y & successive i i ost of 
us have seen beautifully illustrated on ie intone tole, "tis said 
that sulphuric acid is formed. But in the manufacture itself what 
— of these compounds? 

ey are no sooner percei in hi i degree, than 
the manufacturer of either ether or of pons Bag pet hastens to 
destroy them, and if any of them ever are detected in practice 
en See Sa order. 


for com- 
result of action, as motion is the result of force. 
setae te and a chemical combination may each be sources ot 
ut there is a necessary distinction to be between 
exertion of force and the results which ensue when that force 
I have said these compounds 





U-shaped tube of about jin. bore, each limb of the U being about 
ten inches long ; it is laid flat on an inclined plane which carries the 


scale. This incline is jointed to a horizontal stand provided with 
levelling screws and a spirit level. The incline is raised or lowered 
at will. The vertical range of the liquidis therefore spread overalong 


diagonal, and the short vertical measurements are multiplied into 
long horizontal ones. Its sensibility apes yay upon the 
fluid employed in the tube. This is ether, its fitness for the 
P is re . The meniscus on the surface is distinct, 
so that the d * oS eS ity, and the = 
between it and the g amongs' ape ape ee 

that the one-thousandth of an inch is clearly indicated without 
re avernier. The small errors arising from the use of the 
fixed divisions on a varying diagonal ate too small to require notice 
in practice. We had a rather singular example of the delicacy 
of this anemometer in the following way:—The annexed drawi 
represents the glass gasometers we used with vitriol saturated wi 
hydrochloric acid gas, Som .Y mixture of gases oe the ex- 
perimental apparatus. A and B are two gasometers. upper 
serie alld Tuith the ontarcted vitelcl, sod the mized. gases kre 
contained in the lower one. Both are air-tight. The two tubes 
f and d form a syphon with a uniform length of leg in the 


way, for forcing out the gas from B by the tube @ in a constant 
stream. By the tube c we co the anemometer. Unless 
the acid fell from d in drops, we found the pressure in B, that 


the of issuing from a gradually diminished 
an the viériol rose in B. With the speed was constant. Dr. 
Hurter conceived the cause to be when the “‘string,” so to 





cured it hy turning up the end of the tube das shown atz. The 
“‘ string” was then carried by the tube itself, and the column in 
the syphon was constant. 

The next obstacle was a serious one, and has only been recently 
overcome. It was the difficulty of measuring the temperature of 
the gases, it being important to know it accurately and quickly 
within small limits, and the range being too high for mercury. 
The quenching in water of masses of copper heated in the furnace, 
and measuring the heat again by the water, as proposed by 
are eS 7 My — too tedious to be of use as a constant 
watchman. ordinary p’ e consisting of a tube of 
brass outside an iron tube or a hone nm indicator 
of the difference of expansion between the two metals, were proved 
to be defective at temperature above 500 deg. Fah. The brass tube 
elongates both permanently and irregularly. Being deceptive, they 
were worse than useless. We have recently employed rods of brass 
and iron instead of tubes, making the iron carry the brass, instead, 
as usual, the reverse, and up to temperatures not over 1000 deg. Fah. 
with complete success. A very important difficulty is therefore 
removed by simple means. Is it not easy to say why the apparently 
trifling change is so effective. We think the errors in ordinary 
pyrometers of this class arise in part from a permanent change in 
the diameter of the brass tube which takes place with every ma- 
terial change of temperature, and partly from a stretching of the 
tube when it is softened by heat. The rod being solid is more 
uniformly heated through its diameter, and is better able to resist 
change of dimension in the direction of the diameter, so does not 
alter by mere heating and cooling. It is relieved from strain, and 
therefore does not stretch, and, two similar sized rods being com- 
pared together, the errors tend to correct each other. 

One of these instruments is also produced. An apprehended 
difficulty proved to be groundless. Nitrogen is of course largely 
mixed with the chlorine, and it was supposed in making bleaching 
powder might prevent the saturation of the lime with chlorine, 
but bleaching powder is easily made, even with very mode- 
rate decomposition, and consequent large dilution of chlorine, simply 
by employing large surfaces of lime in series, the strong gases 
as over the nearly saturated lime and the spent gases over 

resh lime. The undecomposed hydrochloric acid is removed by 
water, and this aqueous acid dissolves mere traces of chlorine, so 
that all the chlorine produced is available for operating witb. 














The reaction itself is a source of heat.” Four volumes of hydro- 
chloric acid and one volume of oxygen yielding two volumes of 
water and two of chlorine, that is, five volumes, are reduced to 
four volumes. With the atmos;here as the source of oxygen, the 
nitrogen brings up the volumes to about nine volumes, reduced to 
eight. 10,679 units of heat are given out, using Favre and Silber- 
man’s figures of 34,462 units, resulting from the union of oxygen 
and hydrogen, less 23,783 units required as the combining heat of 
hydrogen and chlorine. The water and nitrogen present absorb 
this heat and reduce the apparent temperature, but this evolution of 
heat is a material assistance in making up for the loss of heat in 
the d ing apparatus from radiations. 

Taking the hydrochloric acid gas as it is evolved by the ordina: 
salt cake apparatus, it is found that air is normally present in suf- 
ficient quantities to liberate all the chlorine, and as there is a wide 
margin for dilution in either direction without any material evil, 
another anticipated difficulty disappears, There is no occasion to 
be constantly watching the mixture of gases. 

It has been found that iron resists very completely the action 
of the chlorine in the ro a agg | apparatus. A common iron 
gas tube is produced which has been exposed to the heated 
chlorine for B me a fortnight, and others have been so exposed for 
months without any appreciable wear. Iron, therefore, is freely 
employed, and possesses many evident advantages. 

he heat of the gas requires to be carefully regulated ; with too 
much heat chloride of copper is sublimated ; if the heat be too low 
the reaction decreases and at length stops. We use a re tor 
consisting of brickwork carefully enveloped to prevent radiation. 
It acts as a reservoir to absorb and yield surplus heat, and we can 
easily maintain a current of for twenty-four hours within a 
variation of 25 deg. Fah., and without skilled attendance. The 
as 4 as Lae Pap pean a ng a 

irst, the large bulk of gases. ese n a large ap tus. 
A manufacturer making 40 tons daily of sulphate of ath coat 
have to deal with about 1,100,000 cubic feet of these gases daily. 
He already deals with that bulk. It is not proposed to increase 
the quantity evolved in the process ; the difference will be in the 
way of treating it. In preparing the vitriol for the manufacture 
of his 40 tons of sulphate of soda, he has dealt with at least 
3,400,000 cubic feet of gases in vitriol chambers. 

Chemical manufacturers are therefore trained to deal with gases 
in magnitude, and we apprehend little difficulty on this account. 

Secondly, there is the F en my | heating of the gases, and this 
is a question mainly of durability of apparatus; it is the only part 
in which at present there is much wear and tear. Brick or tile 
flues heated externally are objectionable, b of the 
joints and It is proposed to adopt Cowper's method of 

eating hot blast for iron furnaces, viz., to heat a mass of brick- 
work, then cut off the fire to heat another mass, and pass the gas 
meee g the heated mass. By the time that it is cooled the 
second mass will be heated, when the current of gas will be 


reversed, 80 on. 

We think well of this plan, but are at present trying cast iron 
pipes, and with large surfaces moderately heated have every pro- 
spect of success. 

The last ae tag oe to us arises from the volatilisation of 
some iron with hydrochloric acid, and we have not yet 
a ape examined these me pe <_ commne Gayeve assum 
to probably are chlorides of iron, but there are peculiarities 
ce needing investigation. iarity is 

the copper 








about their The 
=—_ y this, =< not deposited until they aie 
ts, 


Until very recently we thought it was merely a condensation 
in a cooler part of the apparatus, but this is not the case. 

The difficulty itself is that the p b gradually filled u, 
and the first part of the apparatus has to be cleaned out. We 
find when the co eae coe a cna tho cabinets wo 
take to be ide of iron disappears, and is replaced by sesqui- 
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oxide of iron, an obturant equally objectionable. We think it 
is now proved that this deposition in the first instance is a forma- 
tion depending upon the presence of chlorine. It occurs only 
where free chlorine is present, and is soon deposited. The sesqui- 
oxide of iron no doubt results from the decomposition of this sub- 
stance in the presence of oxygen, chlorine, and moisture at a 
higher temperature. The remedy we have adopted and 


are now engaged in proving is to have the reactive filling | 


arranged with vertical openings over an empty space ; we use agri- 
cultural drain pipes one on another. he deposit is always 
pulverulent, oll does not interfere with the reaction of the copper 
salts. These vertical channels allow the heavy dust to descend 
into the space below, whence it can be withdrawn, and also afford 
easy access for clearing from the top. The employment of leaden 
instead of iron pans, for the decomposition of the salt, and the 
adoption of Cowper's plan of heating the gases, would prevent the 
introduction of iron to a very great extent. This combination 
forms part of our army of reserve, for use in case of need. The 
gases are propelled by the aid of a chimney draught, and we shall 
probably always prefer to draw rather than to force them. The 
colour of the resulting gases gives a good indication of the success 
of the decomposition, and the proportion of hydrochloric acid in 
the air is easily ascertained when desired by a finger pump drawing 
known quantities at each stroke through a normal alkaline solu- 
tion coloured with litmus. The greater number of strokes required 
before the blue colour is changed to red, the more air and less acid 
gas is present, and vice versd. 

In conclusion, I would give expression to some of the concurrent 
forces resulting in the reading of this paper: First, we believe this 
process will soon materially affect the commercial industry of 
chlorine, and we desire to direct the attention of our fellow 
manufacturers to it ; and lastly, believing this little worked mine 
of composition and decomposition of chemical forces offers rich 
prizes to skilled investigators, I desire to revive its consideration. 
May it not be said the skilled chemist, like the skilled navigator, 
can so use the union of forces that by aid of the wind itself he 
sails nearly in the wind’s eye ; and to carry the metaphor one stage 
further, may it not be hoped, perhaps anticipated, that by the 
application of new combinations of forces, a chemical ‘‘ steam 
power ” will make future chemists masters at will over chemical 
winds and tides ? 








RAINFALL—ITS VARIATION WITH ELEVATION 
OF THE GUAGE. 
3y Cuas. CHAMBERS, F.R.S.* 

THE fact is well-known to meteorologists that the quantities of 
rain received in gauges placed at different heights above the 
ground diminish as the elevation of the gauge increases. Several 
attempts have been made to explain this phenomenon, but none of 
them are so satisfactory as to discourage the search for other 
causes that may contribute substantially or mainly to its produc- 
tion. Hence the submission for the consideration of the British 
Association of this further attempt. One of the principal causes 
of rain is undoubtedly the transfer, effected by winds, of air 
charged with moisture in a warm damp district to a colder region, 
where the vapour it contains is partially condensed. The tempe- 
rature of the lower as well as of the higher horizontal strata of the 
air being reduced by this transfer, it may fairly be inferred that 
condensation of vapour will also occur in the lower as well as in 
the higher strata. The rain caught by a gauge at any given eleva- 
tion will therefore be the sum of the condensations in all the 
strata above it, and thus the lower a gauge be placed the greater 
will be the quantity of rain received by it. Again, it is known by 
observation that there is at all times a greater or less diffcreuce of 
electrical tension between the atmosphere and the surface of the 
ground. If, then, in accordance with the views of Professor 
Andrews as to the continuity of the liquid and gaseous states of 
matter, from which it follows that the change of other physical 
properties must also be continuous, we regard the particles of 
vapour suspended in the air as electric bodies in relation to the 
dielectric principal constituents of the atmosphere, they will be 
polarised by induction from the electricity of the ground. This 
polarisation will give rise to an attraction between every particle 
and the neighbouring particles above and below it ; and being 
stronger in the particles nearer the ground than those more remote, 
the tendency of the particles to coalesce—which will increase by 
their mutual induction as two neighbours approach each other— 
will be greatest nearthe ground. ‘Thus it may be—each particle 
gathering to itself its neighbours successively till their united 
density exceeds that of the atmosphere generally—that some rain- 
drops are formed, and that in greatest abundance near the ground. 
If this be the true cause of any substantial part of the phenomenon 
in question, then, as the variation of intensity of electrical 
polarisation of the particles will vary with height most rapidly 
near the ground, so the variation in the rainfall near the ground 
should be more rapid than at a greater elevation; and such is 
indeed the fact. 

Also, if the idea be correct, it will probably serve to explain 
other phenomena which it was not specially conceived to meet ; 
and so it does. For, first, it requires that the rainfall over even 
ground, when the electrical tension is relatively weak, should be 
less than over similarly situated forest land, where at the tops of 
the trees, ends of branches, and edges of leaves, the tension is 
high ; and this is in accordance with observation. And, secondly, 
the tension being relatively high at the tops of the elevations of a 
mountainous district, the rainfall should be greater there than in 
the neighbouring plains; this again is borne out by observation. 
Further, at the commencement of a passing thunderstorm, a 
sudden heavy shower of rain will often fall for a few moments, 
and then suddenly cease. May not this arise from the approach, 
by the agency of opposite wind currents, of detached masses of 
oppositely charged clouds— the process just described of formation 
of raindrops going on rapidly in each mass as the two come near 
each other, and stopping when by a flash of lightning between 
them the two masses are brought into the same electrical condi- 
tion. An experimental test of this idea would be to repeat Dal- 
ton’s measures of the pressure of vapour in the vacuum space of 
a mercurial barometer tube, filling that space with air and a little 
water; and compare the values found when the mercury was 
charged with electricity and when not so charged. If in the 
former case a less pressure was found, we might conclude that the 
particles of vapour are really susceptible of electric induction ; 
and the amount of difference existing would enable us to estimate 
whether the attractions of the particles upon each other were 
strong enough to cause the formation of rain drops hypothetically 
attributed to them above. 





New ZEALAND Ratway.—New Zealand papers, just received, 
state that a bill for ‘fixing the gauge of all future railways in that 
colony at 3ft. Gin, has been read a second time without opposition 
in the Legislative Assembly at Wellington. The bill was intro- 
duced by Mr. J. C. Richmond, an old pupil of Mr. Brunel’s, 


During the year 1868 there were sixty establishments in 
Germany devoted to the manufacture of glucose, which produced 
22,000,000 lb. of syrup, and 8,800,000Ib. of grape sugar. The 
starch employed in the manufacture was made from potatoes. In 
this country, where corn is so cheap, the greater part of the starch 
for grape sugar is made from it in preference to potatoes. The 
corsumption of glucose is constantly on the increase, as it is re- 
quired in the manufacture of domestic wines. American wines 
are deficient in sugar—they rarely contain more than 12 per cent., 
and this amount can only yield 6 per cent. alcohol ; it is therefore 
customary to make up the deficiency by the addition of grape 
sugar. Cane sugar was at one time employed for this purpose, 
but it had the effect of destroying fe nie aroma and os 
of the wine, and its use was 





ON THE EXISTENCE OF TWO SPECTRA OF 
CARBON PRODUCED AT THE SAME TEM- 
PERATURE. 

By W. M. Warts, D.Se.* 


One of the most interesting qustions in the present stage of 
spectrum analysis is the inquiry .*‘o the cause of the differences 
which are observed in the sp.. +. of certain elements. The 
changes which can be brought abou: in the spectrum of a substance 
by altering the conditions under which it is produced are of three 
kinds :—First, simple addition of new lines—for example, the ad- 
ditiou of the blue line to the lithium spectrum when the electric 
light is employed instead of the flame ; y, repl t of 
bands by groups of well-defined lines possessing generally nearly 
the same refrangibility—for example, the changes which take 
place in the spectra of strontium and calcium when they are pro- 
duced bythe electric sparkinstead of the flame ; thirdly, total altera- 
tion of the spectrum—for example, the primary and secondary 
spectra of nitrogen described by Pliicker. 

There can be no doubt that changes of the first-class are due 
simply to change of temperature—that is to say, at the higher 
temperature other atomic vibrations are set up simultaneously 
with the vibrations to which the lines of the lower temperature 
are due. Changes of thesecond class are probably due to chemical 
decomposition. Thus the broad bands of calcium observed at the 
lower temperature of the flame are probably produced by the glow- 
ing vapour of calcium oxide ; whereas, at the high temperature of 
the intense electric spark, the oxide is decomposed and the metal 
vapour gives the fine lines which take the place of the bands. 

Changes of the third class are more difficult to explain. They 
have been observed by Pliicker and Hittorf in the case of hy- 
drogen, nitrogen, sulphur, selenium, phosphorus, and iodine, 
and by Wiillner in the caseof hydrogen, oxygen, and nitrogen ; and 
Wiillner has recently shown that hydrogen is capable of giving 
at least four different spectra. These different spectra of hydro- 
gen are all obtained by the use of electricity, and both Pliicker 
and Wiillner believe the changes to be caused by change of tem- 
perature. Thus Pliicker says, ‘‘There is a certain number of ele- 
mentary substances which, when differently heated, furnish two 
kinds of spectra of quite a different character, not having any line 
or any band in common.” And Wiillncr writes, “* The difference 
of temperature must in the case of hydrogen be regarded as the 
sole cause of this phenomenon, for a decomposition into further 
elements is not to be thought of. 

Carbon exhibits changes of spectrum not only of the first and 
second classes, but also of the third. I believe I have obtained 
evidence that two of these spectra of carbon are produced at the 
same temperature. Firstly, as to the evidence that each of these 
spectra is actually the spectrum of carbon itself, and not of any 
compound of carbon. The first of this spectra is shown to be 
that of carbon, inasmuch as it is common to olefiant gas, cyanogen, 
and carbonic oxide. It can be obtained from any one of these 
gases by passing the electric spark through it, but is obtained 
more brilliantly by burning olefiant gas or cyanogen with oxygen in 
an oxyhydrogen jet. The second spectrum isshown to be that of 
carbon, inasmuch as it can be obtained either from carbonic oxide, 
olefiant gas, or carbonic disulphide. It is most easily obtained 
from a Geissler’s tube enclosing coal gas. 

The temperature of the first carbon spectrum is determined 
with acertain degree of accuracy from the temperatures of the 
flames which give it. The temperature of any flame can be cal- 
culated on the assumption that the whole heat of combustion is 
expended in heating up the products of combustion. The caleu- 
lated temperature of a flame can never be less then the actual tem- 
perature, but isin many cases considerably higher—in consequence 
principally of dissociation—but the calculated temperatures are 
generally less in error when the combustion takes place in air than 
when it takes place in oxygen. This will be seen from the follow- 
ing comparison of the results of calculation with the experimental 
results in those few cases in which a trustworthy experimental 
result has been obtained :— 

CoMBUSTION IN OXYGEN. 

Calculated temperature. 
6880 deg. Cent. .. 
7067 deg. Cent. .. 

CoMBUSTION IN AIR, 
Calculated. 

. 2788deg. Cent. .. 

«- 2996 dey. Cent. .. -- 1997 deg. Cent. 

. 3519deg. Cent. .. .. .. 3297 deg. Cent. 
The first carbon spectrum is obtained from the flameof olefiant gas 
in air, the calculated temperature of which is only 2619 deg. Cent. 
No experimental determination of this temperature has been made. 
It is also obtained from the flame of a mixture of oletiant gas and 
carbonicacid, whose calculated temperatureis 2016 deg. Cent., andcan 
also be obtained from the inner blue corn of a Bunsen flame, the 
temperature of which is shown to be less than 2000deg.,Cent. because, 
although it is capable of melting gold wire (fusing-point 1300 deg. 
Cent.), it refused to melt the finest platinum wire (fusing-point 
2u00 deg. Cent), The samespectrum is obtained from the flame of 





Experimental. 
- 2844 deg. Cent. 
33 deg. Cent. 


Hydrogen .. 
Carbonic oxide 





Experimental. 
Hydrogen .. . 2024deg. Cent. 
Carbonic oxide .. 


Cyanogen 


- 


cyanogen in air, the temperature of which is determined by experi- ; 


ment to be 3297 deg. Cent. It is also obtained from the flame of 
cyanogen in oxygen, the calculated temperature of which is 10,557 
deg. Cent. 

We may therefore conclude that this spectrum is produced at 
anyrate between the temperatures of 2000 deg. and 3000 deg. Cent. 
The second carbon spectrum is obtained only by the use of elec- 
tricity, and the difficulty of measuring the temperature of the 
ignited gas is great. I have sought to overcome this difficulty in 
including sodium vapour with the gasin the Geissler’s tube. We can 
hardly refuse to admit that the temperature of the ignited sodium 
vapour is the same as the temperature of the carbon compound, 
and the sodium spectrum contains certain lines visible only at high 
temperatures, from which the temperature can be determined. If 
the temperature to which the sodium vapour be heated is suffi- 
ciently high, the spectrum contains, besides the well-known double 
line, four other lines, each of them also double. I denote these 
lines as Na Nay Na3dand Nas. In the Bunsen flame the D lines 
only are obtained, but if the temperature of the flame be increased 
the other sodium lines come out one by one, and the line Nap 
becomes visible almost exactly at the temperature at which plati- 
num melts (that is 2000deg. Cent.) So thatif a bead ofsodium carbo- 
nate be brought into any flame incapable of melting platinum only 
the D line will be seen, but if the flame be hot enough to melt 
platinum Na will also be visible. For example :—The Bunsen 
flame gives the D lines only, and is incapable of fusing platinum. 
The flame of coal gas, fed by air, to which a little oxygen has been 
added, gave Na @, but not Nay; the flame fused platinum toler- 
ably easily. The flame of carbonic oxide in air (temperature 
1997 deg.) gives only D, and is incapable of fusing platinum. 
Carbonic oxide, fed by oxygen (temperature 3033 deg.), gives Na 
and Nay. The flames fuses platinum readily. We conclude, there- 
fore, that Na? indicates a temperature of at least 2000 deg. Cent., 

dthat Na y b visible at about 3000 deg. Cent. If, now, the 
discharge of an induction coil be passed through a Geissler’s tube 
containing carbonic oxide and sodium, the carbon spectrum No. 2 
is seen. If, then, the sodium be volatilised, the sodium lines come 
out one by one as the tube gets hot, and the carbon lines are seen 
simultaneously with Na A, and (at first) without Nay. Hence we 
conclude that this second carbon spectrum is also produced by 
carbon between the temperature of 2000 deg. and 3000deg. Cent. Ido 
not presume to attempt an explanation of this difference of vibra- 
tion at the same temperature. In view of the fact that the second 
spectrum is ~~ only by means of electricity, the question 
suggests itself whether the atomic vibrations of the gas produced 
by the electric discharge are different in kind from the vibrations 
which wemeasure as temperature. Or if a very crude hypothesis 
may be allowed, I would suggest that identity of temperature 
means identity of molecular vibration, and that the light emitted 








; is dependent on the vibration of the constituent atoms. If this 
hypothesis be admitted a test experiment ts itself. If by 
increase of temperature the velocity of the molecules of a gas be 
increased, the refrangibility of the light caused by the vibrations of 
their constituent atoms ought to be slightly increased during the 
motion of the molecule to wards the observer,and diminished during 
the motion of the molecule from the observer ; so that aline ought 
to become broader when the temperature of the source of light is 
increased. If, then, the slit of a spectroscope be illuminated partly 
with sodium light from a flame of low temperature, and y 
from the intense electric spark, the D lines should exhibit a less 
interval in the latter case than in the former. A rough calcula- 
tion shows that if the temperature of the flame be taken at 
2000 deg., and that of the spark at 10,000 deg. Cent., the interval be- 
tween the two sodium lines ought to be diminished by about one- 
twentieth. I have attempted to detect this difference, but the 
dispersive powers of the spectroscope at my disposal (a three-prism 
instrument kindly lent me by my friend Mr. 8. Okell) was not 
great enough. 





ON A NEW FIELD OF MAGNETIC RESEARCH. 
By FREDERICK VARLEY, F.R.A.S.* 

THE author, in bringing this subject before the notice of Section 
A of the British Association for the Adva t of Sci , is in- 
duced to do so by the consideration that any new mode by which we 
can examine into the working of the laws of nature must be 
fruitful in its results, even though it may confirm the views and 
theories already adopted. The object of this paper is to illustrate 
a new mode of research into the laws and properties of that very 
intricate and least known force, magnetism; and which willdoubtless 
throw much light upon the structure and formation of diamagnetic 
and paramagnetic substances. It occurred to the author, in the 
year 1858, that as iron could be deposited by electrolysis, that if 
a permanent magnet were connected to the receiving pole of a 
battery and placed in a solution of ammono-chloride of iron, and 
the dissolving pole of the battery with a plate of the same metal, 
iron would be deposited on the poles of the magnet, and in all 
probability would take up the true form of the magnetic curve, 
and we should thus get solidified magnetic rays. The use of the 
ammono-chloride solution of iron gave but feeble results, as the 
deposit then obtained was exceedingly thin and slow in forming. 
Small but promising results were, however, obtained; the experiment 
was left in abeyance for the want of a better solvent than chloride 
ofammonium. This year,whilst experimenting with the new mode 
of electrotyping iron by means of the solution of sulphate of iron 
and magnesia, a sufficiently large deposit was obtained to induce 
me to resume the magnetic experiments. Accordingly I placed a 
compound magnet into the depositing bath, and straightforth com- 
menced electrotyping magnetic rays. It may, and, indeed, has 
been, asked by one of our most eminent chemists, What is the use 
of this mode of obtaining the contour and formation of magnetic 
rays, when it can be so simply obtained by means of iron filings 
sprinkled upon the poles of a magnet, or permanently recorded on 
paper in the manner so beautifully accomplished by the late Prof. 
Faraday? I would answer to this, that the formation of these 
curves, as shown by the iron filings, are a modification of the 
curves which magnetic rays assume in passing through non-mag- 
netic substances; these are not the curves that would be formed if 
a magnet be plunged into a solution of a magnetic metal, and that 
metal allowed to crystallise under the influence of magnetic action. 
Now, if we find that when depositing iron on the poles of magnets 
that, instead of an uniform layer of metal, the deposited metal 
assumes another form, indicating the action of the magnet upon it, 
we have at once afforded a means by which we can get solid iron 
to crystallise and build itself up under the superintendence and 
coercive guidance of magnetism. Independently of the crystalline 
structure of the iron thus modified and grouped in the lines of 
these rays, we shall have something solid and tangible to examine. 
The mode of investigation admits of a wide range of experiments, 
the depositing of iron may be accomplished in the middle of a 
powerful helix, rendered magnetic by a strong battery power, and 
an analysis of every part helix recorded in solid iron. These ex- 
periments will of course require many modifications before we are 
certain of the results being due or derived purely from the action 
of magnetism; care will have to be taken that the electrolytic 
action is equal on all parts of the magnet which is receiving its 
coating of iron, otherwise the deposit will be modified according 
to the varying resistance in different positions of the depositin 
solution. Again, the effect of gravity will have to be ascertaine 
by placing magnets in reversed positions. Diamagnetic metals, 
such as bismuth and thallium, may also be deposited in a bath 
between the poles of a powerful magnet, and we may thus glean 
much information of the crystalline structure of these substances 
whilst crystallising upon the receiving pole of the battery. For 
this purpose two depositing baths, both exactly alike in form, 
having the same solution, and similar cathodes and electrodes, and 
connected with the same battery, one of these baths to be placed in 
a powerful magnetic field, and the other removed sufficiently far 
from the magnet to be out of its influence, would showthe relative 
deposit under precisely similar circumstances as regards electro- 
lytic action, and any difference would then be the result of the 
action of magnetism upon the crystallisation of diamagnetic metals. 
We have thus obtained a new adjunct in physical investigation; 
the mode of research offers a means uf experimenting in a countless 
number of ways. In short, by these means we are able to induce 
magnetism to build up its own architecture, and its structure will 
have the merit of being both substantial and permanent. New 
facts must assuredly be derived from these researches. This mag- 
net, which is the first that has given important results, has been in 
a depositing bath five weeks, and here we find that, instead of the 
coat of iron being uniformly deposited on the poles, it is almost 
entirely built up on the margin. I must admit that it gives a 
quite unlooked-for result ; nothing can be more beautiful than the 
manner in which this formation of iron crystals have been arranged 
by the magnet. I will not theorise upon the results at present 
obtained, as I hope by pursuing the investigation to get solid 
facts. We have all seen how the sun, in the hands of Dr. De 1], 
Rue, and other eminent solar chemists, is made to declare per- 
manently what is taking place in that focus of action which con- 
trols our planetary system. We know very well that they have 

e the sun draw its own portrait with unerring fidelity—so I 
trust we shall obtain magnetic portraits—magnetic structures, per- 
a or durable architecture constructed with unerring 

elity. 











IMPORTANT PROSECUTION IN THE Iron TRaADE.—On Wednes- 
day last a very important prosecution was taken before the 
Barnsley bench of magistrates, at the instance of Messrs. Dawes, 
the owners of the Milton and Elsecar Ironworks, near Barnsley. 
An iron-heater, named John Brammen, was charged with unlaw- 
fully absenting himself from his work, by which damage to the 
amount of £5 was sustained by the firm. Me. William Blackwood, 
the manager, deposed to the defendant being in the service of the 
firm, and having charge of a furnace, which, with three others, fed 
the rail mill. On the 24th of October the defendant’s furnace 
was heated and charged, but he never came to work, owing, as he 
alleged, to his having got too much drink, The three other fur- 
naces and the men at the rolls were laid idle, and altogether 
twenty-two men were thrown out of work. ;There were 10 tons of 
coal, and twotonsof iron which had been used'to charge the furnaces 
lost. The mill, had it been worked, would have produced 25 tons 
of rails, which at the present time were in good demand. The mill 
had to stand idle twelve hours, and the total loss would be 
£22 10s. 6d., including the wages of the men. The bench con- 
sidered that thé three furnaces might have been worked, and the 
defendant summoned for the loss sustained. They ordered him 





ORL 2 Soar of tee dasttgs, SI Ge., which, together with the 


, costs, amounted to £1 19s. 
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Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Siz Months. 


2647. Tuomas Jenninos, Coventry, “Improvements in revolving and 
other heels for boots and shoes.”—A communication from Joseph Read, 
Philadelphia, U.8. 

2649. Witt1am Tuomas Henwey and Dayret Spritz, jun., North Woolwich, 
Essex, “‘Improvements in apparatus for the manufacture of com- 
pounds of collodion.” 

2651. Curnpert Buryetrt, 8 
means or apparatus for raising and measuring beer and other liquids.” 
2653. CuaRtes Fe.ton Kirkman, High-street, Islington, London, 
“ Improvements in treating sewage, and in the apparatus and means 

employed therein.”-—6th October, 1870. 

2655. SamueL RanpaLt and Joun RanpDatt, Linslade, Buckinghamshire, 
“ Improvements in agricultural drills.” 

2657. Hersert Vosrer, Southsea, Hampshire, “ Improvements in direct- 
acting steam engines.” 

2661. Josian GLope Stape.ton, Mayville Lodge, Lee Park, Kent, ‘ Im- 
provements in the manufacture of tobacco pipes.” 

2663. JoHN we wd Jou a an 4 
ments in bearings, packings, king for shafts, spindles, 8, aD 
other like pieces of pave all gg and in materials employed in the 
manufacture of such bearings and packings.”—A communication from 
Eliza Dexter Murfey, New York, U.8.—7th October, 1870. 

2665. Leorotp BeraL Bertram, High-street, Bristol, Gloucestershire, 
“An improved apparatus for attaching stamps or labels to letters, 
envelopes, and other documents, and for separating and embossing 
stamps and labels.” 

£667. Henry Lyon, Manchester, ‘Improvements in apparatus for indi- 
cating and measuring quantities.” 

2669. Josepa Hoxipinc, Manchester, ‘‘Certain improvements in looms 
for weaving.” 

2671. Witttam Etuis, South Lambeth, Surrey, “Improvements in or 
applicable to machinery or apparatus for cutting wood to any required 
pattern or design.” 

2573. ADOLPHUS FRANKENBERG, Manchester, “‘ Improvements in appa- 
ratus for cooling or refrigerating liquids.”---Sth October, 1870. 

2675. Georce Cosurn Witson, Birmingham, “‘ Improvements in breech- 









loading fire-arms, and in metallic cartridges for the same.”—A com- | 


munication from General Hiram Berdan, St. Petersburg, Russia. 


2677. Jostan Mason, Birmingham, and ALEXANDER Parkes, Erdington, | 


Warwickshire, “ Improvements in the manufacture of manganese and 
alloys of manganese.” 

2679. Nicno_as DomarLie and Perer Cotxas, Vale, Guernsey, “‘ Improve- 
— in stoppers for bottles, and in the means of securing stoppers in 
bottles.” 

2681. Samuet Epwarp Asquitu, Leeds, 

ALEXANDER GreENwooD, Bradford, Yorkshire, ‘‘ Improvements in 
machinery for spinning wool and other fibrous substances.”—10th 
October, 1870. 

2685. Thomas Grorce Totsoy, Rirmingham, “‘ Improvements in appa- 
ratus for saving life and property at sea.” . 

2687. Cnartes Jonn Letts, Royal Exchange, London, “ An improved 
method of producing divers coloured letters, figures, or other characters 
upon a card, ticket, label, placard, or other like articles, or upon any 
suitable surface for advertising or similar pu’ “ad 

268¥. Joun Hopeson, Thornton-road, Bradford, Yorkshire, and James 
Broap.ey, Heaton, Yorkshire, ‘‘ Improvements in looms for weaving.” 
—llth October, 1870. 

2691. Lovis Ferpinanp Tavernier, Leeds, Yorkshire, “ Improvements 
in combing and preparing cotton, wool, and other fibrous substances, 
and in engines or machines in connection therewith.”—A communica- 
tion from Edouard Tavernier, Lille, France. 

2693. Epwarp Tuomas HuGues, Chancery-lane, London, “ Improvements 
in dressing or sizing warp threads or yarns of wool, cotton, and other 
fibrous materials.”—A communication from Louis Schénherr, Chemnitz, 
Saxony. 

2695. AmMasa Mason, Southampton-buildings, London, “An improved 
process for making pulp or half-stuff from wood and other vegetable 
fibres."—A communication from Thomas Levens, Ostend, Belgium. 

2609. James CLarK, Blaina, Monmouthshire, ‘‘ Improvements in rolling 
iron and other metals, and in machinery or apparatus connected there- 
with.”—12th October, 1870. 

2703. WittiaAM Greaves and Grorce Greenwoop, Livesey, near Black- 
burn, Lancashire, ‘* Improvements in looms for weaving.” 

2707. Heyry Huranance, Southampton, “ Improvements in ordnance 
and projectiles therefor.”—13th October, 1870. 

2710. James Bary, Liverpool, “ Improvements in double-acting pumps.” 

2711 James Lockwoop HEewarRbD, Newport, Monmouthshire, ** Improve- 
ments in machinery for manufacture of nails.” 

2712. WittiAM Bruce THompsoy, Dundee, Forfarshire, N.B., ‘‘ lmprove- 
az and relating to the packing of fibrous or loose materials in 
ships.” 

2714. FPreperick Lupewic Hann DancHe., Horwich, ‘‘ Certain improve- 
ments in the mode of and apparatus for charring wood, peat, bones, 
and other vegetable and animal matters.” 

2715. Ricuarp Hotpen Davis, Widnes, Lancashire, ‘‘ Improvements in 
packages or receptacles for sulphuric acid.” 

2716. WittiaM BLancuriowEerR Gepoe, Manchester, “ Improvements in 
the construction of perambulators, which improvements are also appli- 
cable to other carriages.” . 

2717. Joun Jordan, Liverpool, “Improvements in the construction of 
furnaces for burning coals or other combustibles.” 

2718. Tuomas Fearn, Birmingham, “Improvements in apparatus for 
raising and lowering weights.” 

2719. Jonn Harcourt Brown, Abbey Mills, Romsey, Hants, ‘‘ Improve- 
ments in the manufacture of leather from the refuse of tanned and 
untanned hides and skins, in combination with woollen, hemp, flax, 
und other fibrous materials.” 

272). Joun Harcourt Brown, Abbey Mills, Romsey, Hants, “ Improve- 
ments in the manufacture of leather paper.” 

2721. Jonny Cooper Happay, Treherne-road, Brixton, Surrey, and Jonn 
Imray, Great George-street, Westminster, ‘‘ Improvements in apparatus 
for taking and registering votes.” 

2722. Josepn FLower Hart, Sudbury, Suffolk, ‘An improved steam 
washing, disinfecting, and delivering machine.” 

2723. ALFRED WENNER, Manchester, ‘‘ An improved mode of constructing 
doubling throstle and other flyers.”—-A communication from Emil 
Wenner, Salerno, Italy. 

2724. WittiaM FuLtaRToN Murray and THomas Duncan McFaRtLane, 
Glasgow, Lanarkshire, N.B., ‘‘ Improvements in apparatus for shaping 
plastic materials.” 

2725. Davip Grete and Max Eyru, Steam Plough Works, Leeds, York- 
shire, ‘Improvements in apparatus for ploughing, harrowing, and 
sowing land when steam power is cmpleyel. ¥ 

2726. RicHarD ALpHaEus Goopixe, Manchester, “ Certain improvements 
in mechanism or apparatus to be employed for simultaneously printing 
and delivering checks or tickets, consecutively numbered or otherwise, 
to persons entering places of amusement, riding in public vehicles, or 
for other purposes where checks are required as a means of detecting 
fraud.” —15th October, 1870. 

2727. GitperT Murray, Derby, “ Improvements in ploughs.” 

2728. GrorGE Barry, The Pavement, Finsbury, London, ** Improvements 
in the preparation of concentrated food.” 

2729. GeorGe BELL GALLoway and George Tuomas GaLLoway, London, 
‘‘Improvements in the production of motive power and appliances 
connected therewith.” 

2730. JoHN StaLvies, Bromsgrove, Worcestershire, ‘‘Improvements in 
gas stoves for heating and warming rooms, and for other like 
purposes.” 

£7 2. Marraias Smita, Hyde Park-road, Leeds, Yorkshire, GrorcE 
Freverick WALDENER, Rugby, Warwickshire, and ARTHUR CAREY 
Lee, Kingston House, Leeds, Yorkshire, “ Raising and registering the 
measurements of wine, spirits, and other fluids by means of the self- 
registering fluid engine.” 

2733. Davip LatpLaw and Jonn THomsoyn, Glasgow, Lanarkshire, N.B., 
“Improved arrangements for applying compressed air or other fluid to 
propel omnibuses or other vehicles on railways, tramways, or common 
roads, and in part applicable otherwise.” 

2734. ADaM CaRLIsLe BaMtett, Thirsk, Yorkshire, “Improvements in 
reaping and mowing machines.”—17th Ociober, 1870. 

Bu 1 L 7 “ Im- 


2735. Bensamin Biakey, | haye, near 
provements in looms for weaving.” 

2737. Cnaries Coox, Oxford-street, London, “ Improvements in boxes 
for containing furs and protecting them from the ravages of insects.” 
2739. Norman Stewart WALKER, Liverpool, ‘‘ An improved manufacture 

of combined lead and tin pipes.” 
2741. WituiaM MarTHeER, ford, L ee 
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2743. Henry Epwarp Newton, Chancery-lane, London, “Improvements 
in saddle cloths and horse clothing and blankets, and in ponchos or 
other coverings for man and beast.”—A comm from Robert 
Spencer, New York, U.S.—18th October, 1870. 

2747. James Ruopes and Joun James RichaRpson, Leeds, Yorkshire, 
“Improvements in flat pins used in machinery for preparing and 
combing wool, jute, flax, silk, and other fibrous materials.” 

2751. Wutiam Epwarp G Ww Strand, London, 
‘‘ An improved apparatus the of a bung and of a 


Yorkshire, and Freperic | 





mnymoor, Durham, “Improvements in | 


on, Lincoln’s-inn-fields, London, ‘‘Improve- | 


2762. WittiaM 


self-acting vent peg.”—A communication from Romain Frangois Bigot, 
Paris. 


2753, James WuiTEeLecoce Nay tor, Brighouse, Yorkshire, ‘‘ Improvements 
in the manufacture of woven bags.”—19th October, 1870. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

Rosert Lake, Southampton-buildings, London, “ Im- 

provements in the manufacture of oil and other products of petroleum.” 
—A communication from Charles Topham, Wakefield, M husetts, 
U.8.—20th October, 1870. 

2764. Wittiam CLark, New Jersey, U.S., “Improvements in apparatus 
for winding thread on to bobbins.” —20th October, 1870. 





Patents on which the Stamp Duty of £50 has been Paid. 


2990. James Dopce, Manchester, ‘‘Cutting files.”—24th October, 1867. 

8014. Georor Dorserr, Epwarp Dorsett, and Jonn BenntncTon BLYTHE, 
London-street, London, ‘‘ Burning the gases arising from the distilla- 
tion of liquid hydrocarbons, &c.”—26th October, 1567. 

$120. Ropert PALMER, Ovington-square, London, and Henry Samvei 
Hirp, Hurst Villas, South Croydon, Surrey, “‘ Wheaten flour and 
bread.”—5th November, 1867. 

3034. ALFRED James WatTerRLow, WaLTeR BLayprorD WATERLOW, and 


Sypyey Hepiey WarTer.ow, Carpenter’s Hall, London, “ Printing | 


machines.” —28th October, 1867. 

$038. Wi.t1am Ports, Hands, Staffordshire, “Metallic screws.”—28th 
October, 1867. 

$192. Georce Tomitnson Bovsrietp, Loughborough Park, Brixton, 
Surrey, ‘‘ Sewing the seams of looped fabrics.”—11th November, 1867. 

3044. James Smyru, Wood-street, Woolwich, Kent, and Samue. Kirsy, 
Harpur-place, Bedford, ‘* Musical instruments.”—29th October, 1867. 

$137. ALEXANDER MELVILLE CLarK, Chancery-lane, London, “‘ Piano- 
fortes.”—6th November, 1867. . 

$172. Toomas Weis Incram and Epwarp Curtis Kemp, Birmingham, 
“*Gas lamps.” —9th November, 1867. 

807v. Isa1an Kenprick, Walworth, Surrey, “ Steam boilers.”—31st October, 
1867. 


| Patents on which the Stamp Duty of £100 has been Paia. 


2656. Ropert Smirs, Higher Chatham-street, Manchester, ‘‘ Doubling 
and winding machines.”—27th October, 1863. a ; 
2661. James Marsua.t, Stockport, Cheshire, “‘Spinning cotton, &c.”— 

28th October, 1863. ; 
3013. Henry Lumiey, Chancery-lane, London, “ Steering.”—1st December, 
1863. 


{ . 
| 2671. Georce Epmoyp Donistnorpe, Leeds, Yorkshire, ‘‘ Getting coal, 








&v.”—28th October, 1863. en 
2677. Jonn Rosert Jonnsox, Red Lion-square, London, “ Lubricating 
compounds.”—29th October, 1863. L 
2695. JouN BricuaM and Ricuarp BickerToy, Berwick-on-Tweed, N.B., 
“ Reaping and mowing machines.”—30th October, 1863. 
2688. Hexry Cocurane, Ormesby Ironworks, Middlesbrough-on-Tees, 
Yorkshire, ‘‘ Surface condensers, &c.”—30th October, 1863. 
2700. WittiaM Tasker, jun., Waterloo Ironworks, Upper Clatford, 
Southampton, “Safety puper.”—3lst October, 1863. 





Notices of Intention to Proceed with Patents. 
1747. Esenezer Partrivce, Smethwick, ‘‘ Axle-boxes.”—I7th June, 
1870. 


Rosert Larcuin, and Jonn Dopp, 8t. 


” 


1760. CHartes James Fox, t 
Pancras, London, “ Reaping and mowing machines. 

1761. James OurraM, Sevenoaks, “* Rotary engines.” : 

1764. Wittiam Ropert Lake, Southampton-buildings, London, “ Securing 
the cables and standing rigging of ships, &c."—A communication 
from William Carlton Ireland. y 

1769. Cart Louris FrankE,Field’s Hotel, Wilson-street, Finsbury, London, 
* Steel.”—2lst June, 1870. . 

1772. Isaac Barrs and Joun Taytor, Dukinfield, “ Bridges of the fur- 
naces of steam boilers or generators, &c.” 

1773. Samvet Nevitts, Ellison Glass Works, Gateshead, “ Plates of 
lass.” 


1776. Wiu1am Joun Cunxixcnam and ALpHonso Dags, New Oxford- 
street, London, “ Cutting type, &c.” 

1777. Leanpre Mecvy, Josern De Ecneverria, and Fevix Bazan, Boule- 
vart de Strasbourg, Paris, ‘Spring coupling and brake for transmit- 
ting, stopping, or regulating motion.” : 

779. Tuomas Grasam, Green Mount-street, Beeston-hill, Leeds, 
Tuomas Dixon, Leek-terrace, Hunslet, near Leeds, “ Rotary engines.” 

1782. Georce Speicut, Spencer-street, Goswell-road, London, * Glue- 
pots.”—22nd June, 1870. . 

1785. Taomas Ricumonp and CurisToPHER CaTiow, Burnley, ‘Cops and 
healds.” 

1786, Witiam Spence, Quality-court, Chancery-lane, London, ‘ Boxes 
for containing eggs, glass, crockery, &c."—A communication from 
James McCree. ae 

1787. Henry Pootey and THomas Roperts, Liverpool, ‘‘ Weighing and 
registering grain, &c.” ; . i 

1788. ALEXANDER WALKER, Edinburgh, ‘‘Window sashes, &c.”—23rd 
June, 1870. ' 

1794. ARMAND Rorz and Epovarp LE Pe.xetier, Rue du Provence, Paris, 
“ Revolving coilers applicable to looms for spinning hemp, &c.” 

1803. THomas WricuTson, Teesdale lronworks, Stockton-on-Tees, ‘* Lower- 
ing weights.”—24th June, 1570. . 

1810. Joan Napier and WiLLiaM CrvuicKsHank, Edinburgh, ‘‘ Portable 
bath.” 

1811. Witttam Martix, Nottingham, “ Woven gauze fabrics made on 
bobbin net or twist lace machines.” ; aa St 

1812. Esav Lampert, Eagle, “ Iron stages for windmills, &c.”—25th June, 
1870. 

1820. Joun Georce Henry Hitt, Chancery-lane, London, “‘ Fastenings 
for elastic stockings, &c.” 

1824. JosepH BuTreRworTH and JonNn Backnousk Hvurcuinson, Leeds, 
* Wheels.” 

1826. Euan Warren Sanprorp, New York, U.S., “ Friction brakes.”— 
Partly a communication from William Leaver. ; 
1827. Wittiam Rosert Lake, Southampton-buildings, London, “ Rails 

for railways.”—A communication from Adolf Neumann. 

1830. WiLt1AM Butt, King’s-road, Chelsea, London, ‘ Cases for the con- 
veyance of plants.”—27th June, 1870. 

1836. CuarLes Joun Carr, Manchester, ‘‘ Horseshoes, &c.” _ 

1845. Henry MepLock, Tavistock-square, London, “ Separating aqueous 
from oleaginous substances.”— 28th June, 1870. ; a 

1882. CuarLes Hotcrort, Portfield Ironworks, Tipton, ‘‘ Mine cages, &c. 
2ud July, 1870, 

1906. Joun Youna, Glasgow, ‘‘ Lamps.”—6th July, 1870. , 
1934. Francis WittiAM Roaerts, Blaby, ‘‘ Fronts or edges of stays, &c.” 
—iTth July, 1870. F 
1961. ALFRED GiLBEy, The Pantheon, Oxfurd-street, London, ‘‘ Build- 

ings.”—12th July, 1870. 

2035. James Noa Paxman and Henry Matrnews Davey, Colchester, 
“* Steam boilers.”—19th July, 1870. - 

2407. Jounn Hucues Lioyp, Anglesey, “Sewage matters.”—20th July, 
1870. 

2223. ARCHIBALD TuRNER, Leicester, ‘‘ Carpets.”—10¢4 August, 1870. 

2243. Jonn Matruew HapersHon, Holmes Mills, Rotherham, “ Metal 
wire.” —12th August, 1870. 

2275. ALFRED WiLLMER Pocock, Pimlico, London, “ Liquid meters.”— 
17th August, 1870. : é 

2297. Josepa Jupor, Hertingforbury, ‘‘ Purifying, deodorising, and 
utilising sewage, &c.”—20th August, 1870. 

2325. Facunpo Joaquin Ramon CaruLta, Thavies-inn, Holborn, London, 
“ Purifying cast iron.”—24(h August, 1870. 

2378. Joun Apair, Waterford, ‘ Bakers’ ovens.”~ 31st August, 1870. 

2386. ARCHIBALD Turwre, Leicester, “Printing yarus or warps for 
ca &e.”—lat September, 1870. . : 
2392. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ Washing 
wool.”—A communication from John Yewdall and William Yewdall. — 

2nd September, 1870. 

2549. Tuomas RawsTHoRNE, Preston, 
September, 1870. 

70. Hersert Jonn Jones, Peckham, * Drain pipes.”—26th September, 


1870. 

2592. Cant Necker, Berlin, Prussia, “Sewing machines.” — 29th 
September, 1870. : 
2651. Curasert Burnett, Spennymoor, “Raising and measuring 

liquids.”—6th October, 1870. ‘ 
2671. Witt1am Exc1s, South Lambeth, Surrey, “Cutting wood.”— 8th 


October, 1870. 
273. Marraias Swrrm, Hyde Park-road, Leeds, Grorncr Freperick 


Wa.pener, Rugby, and ARTHUR OAREY Lee, Kingston House, Leeds, 

e and m iquids. 

2733. Davip Lawiaw and Jonn Txomson, Glasgow, ‘“‘Propelling 
vehicles.” 

2734. Apam CaRLIsLe BaMuertt, Thirsk, “‘ Reaping and sewing machines.” 
—l7th October, 1870. 

2762. Wittiam Rosert Lake, Southamp London, “ Oil.”— 
A 


communication —— 
2764. WittiaM py te ag New Jersey, U.S., “Winding thread on 
to bobbins.” —20¢h , 1870. 


and 


“Mules for spinning.” — 33rd 


rs hoilai 








All having an interest in opposing any one of such applications 

should leave particulars in writing of their objections to such application 

. the office of the Commissioners of Patents, within fourteen days of its 
te. 


List of Specifications published during the Week ending 
29th October, 1870, 

348, 4d.; 507, 4d.; 611, 8d.; 629, 1s, 47.; 630, 10d.; 641, 10d.; 644, 104.; 
647, 28.; 649, 10d.; 652, 28.; 670, 6d; 8d.; 675, 1s. 6d.; 676, 84.; 679, 
Si.; 683, 10d.; 686, 1s. 4d.; 687, 10d.; 683, 1s. 4d.; 689, Sd.; 691, 10d.; 692, 
10d.; 696, 1s. 10d.; 698, ; 699, 10d.; 702, 10d; 706, 8d.; 707, 1s; 715, 
Is. 10d.; 718, 8d.; 719, 10d.; 724, 8d.; 731, 6d.; 734, 28. Qd.; 735, 10d.; 736, 
10d.; 740, ls.; 749, l0d.; 755, 10d.; 758, 6d.; 768, 8d.; 799, 6d.; 801, 8d. 
817, 4d.; 818, 4d.; 8i¥, 4d.; 520, 4u.; 821, 4d.; 822, 4d; Sdv, 4d.; 828, 4d. 
829, 4d.; 830, 4d.; 831, 4d.; 632, 4d.; 836, 4d.; 830. l0d.; 841, 4d.; 843, 
4d.; 844, 4d.; 845, 4d.; 848, 4d.; 849, 4d.;, 852, 4d; 855, 4d; 856, 4d; 857, 
4d.; 858, 4d.; 859, 4.; 860, 4d.; 861, 4d.; 863, 6d.; 864, 4d.; 865, 4d; 866, 
4d.; 867, 1s. 2d.; 871, 4d.; 874, 4d ; 875, 4d.; 876, 6d.; 877, 4d.; 878, 6d.; 
879, 4d.; 880, 4d.; 853, 4d.; S54, 4d.; 886, 4d.; 982, 4d.; 1172, 4d.; 
1229, 8d. 















*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-oflice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the ofice of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Millis, Gearing, Boilers, Fittings, &c. 
977. C. Wirson and J. Peesies, Brrol, “‘ Equilibrium slide valves.”—Dated 
2nd April, 1870. 

This consists in supplying the steam through one or more pipes, ducts, 
or passages, leading trom tue exterior, and terminating in the valve seat, 
and under the slide valve. The slide valve employed is of that class 
wherein one or mure ducts, extending from une end of the valve to the 
other, are used, and through which duct or ducts the steam is supplied 
to the cylinder through ports or passages of the ordinary construction. 
1011, J. SHaRRock, Rochdale, ‘‘ Winding engines."—Dated 6th April, 1870. 

Over the mouth of the pit a framing is erected, to which a tube is ver- 
tically fixed, having a piston-rod with a sliding boss thereun sliding in 
the tube ; also a cross bar fixed over the mouth of the pit, and attached 
to the piston-rod. Two vertical slides are provided for the cross bar, with 
a bracket for fixing the tube over the mouth of the pit, and guides for 
the piston-rods; alsoa spiral spring in the tube around the piston-rod 
with a rack fixed to the cross bur in gear with a pinion wheel revolving on 
a shaft, there being a stud in the shaft and anvther stud in the pinion 
wheel. 

1030. E. DanieL, Bapeaume, 
April, 1870. 

This indicator is composed of an isolating cylinder supporting the indi- 
cating tube or water gauge proper, which it separates from the boiler or 
steam generator. This cylinder is connected to the generator by two ordi- 
nary conducting cocks, and communicated with the lower portion of the 
indicating tube by a cock mounted upon the bent or angle pipe, and with 
the upper part of this sume tube by a serpentine pipe which serves as a 
refrigerator, and by a small vertical pipe which is closed at the upper ex- 
tremity, and open to the atmosphere at its lower extremity. 

1037. T. AVELING, Rochester, ‘‘Steam engines.”—Dated 8th April, 1870. 

This consists in the adaptation to the boiler and fire-box of portable or 
locomotive or traction engines uf projecting side horn plates, for the pur- 
pose of carrying the bearings of the shafts of several of the working 
parts, so as to relieve the boiler and fire-box from undue strain and tor- 
sion. 

1052. F. Korue, Brunswick, ‘* Steam vessels.” —Dated 9th April, 1870. 

These improved steam vessels have wheels and ascrew. The body or 
hull is constructed with two channels under the whole length of the ship, 
and open at the bottom. These channels are six or seven feet wide, and 
extend about five feet above the surface of the water. In these channels 
are four wheels about twenty-five or thirty feet high, and four or five feet 
wide, which run in air and water-tight closed covers of a semicircular 
fourm. These channel wheels increase chiefly the steadiness, the speed, and 
safe sailing of the steamer, and prevent the rolling action which is more 
or less produced by the screw. At the same time she can at once be 
stopped, even when running with full steam, by these wheels, which is 
impussible with a screw steamer alone, because she runs till the immense 
power which pushes her »nward has subsided. 

1056. G. E. Eiiis, Gracechurch-street, “‘ Rotary engines.”—Dated 9th April, 
1870. 

In suitable bearings on a proper bed plate the inventor mounts a fixed 
hollow shaft or axis, on which are placed one, two or more cylinders 
(having pistons or plungers) arranged so as to turn on the fixed hollow 
shaft; this shaft, which serves as the inlet or steam pipe and the exhaust 
pipe, has a partition in the centre for separating the inlet ports from the 
outlet ports.—Not proceeded with. 

1063. R. Witson, Manchester, ** Steain engines.”—Dated 12th April, 1870. 

This cousists, First, in an improved mode of cutting off the supply of 
steam or other elastic tluid at any portion of the struke of the engine 
within certain limits, so as to work the steam or other elastic fluid expan- 
sively, and which will in due proportion give out the power required. 
Secondly, in making the supply and exhaust valves perfectly balanced or 
free from acting pressure, which not only economises fuel, but adds to 
the safety in working, as weil as reducing to the minimum the wear and 
tear of the valves and valve gear; and in order to obtain a more perfect 
command over the supply and exhaust valves, they may be worked inde- 
pendently of each other. 

1064. C. C. and W. T, WaLkerR, Donnington, “ Gas purifier 
12th April, 1870. 

Entirely covering and protecting of the exposed surfaced facings of 
centre valves from dirt, grit, tar, carbon, naphthaline, or any other 
obstruction or any other injury. 

1072. Dicney Freres and Company, Paris, France, “ Telegraphing appa- 
ratus.”—Dated 12th April, 1870. 

Instead of employing the frictional contact of a pad, or padded or 
cushivned pusher, to work the disc of the receiving instruments of print- 
ing telegraphs, as is usual, the disc is worked according to this inven- 
tion by gearing, that is tosay, by teeth on the pusher engaging with 
teeth on the disc. The next improvement relates to the ink vessel. An 
ink well or reservoir furnished with valve and brush is used, and by 
turning a handle or rod the valve is opened and the ink agitated by the 
brush. The printing disc or the pusher may dip into the ink well, and 
the disc may be raised and lowered by a screw. 


Class 2.- TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

979. A. M. Hopson and E. C. Samrrn, Brixton, “‘ Velocipedes."—Dated 2nd 

April, 1870. 

At the outer ends of a short shaft the inventors fix two driving wheels 
ata suitable distance in front, and in a light frame connected with the 
driving wheel shaft they mount a third or steering wheel; across the 
front part of the frame they mount a rocking shaft, near the opposite 
ends of which shaft they key fast upon it two double levers or double 
cranks, and at a suitable distance on each side of the centre of the same 
shaft they key fast two paddles or foot rests, to be worked by the legs or 
feet of the mder, and by which the propelling power is obtained and 
transmitted to the driving-wheels.— Not proceeded with. 

1012. F. J. Sweerine, Rotherhithe, “Cab indicators."—Dated 6th April, 

1870. 


France, “ Boiler indicators."—Dated 7th 


valves.” —Dated 


The inventor fits a series of toothed wheels in a case or box, and he 
actuates the wheels by levers or rods leading from a cam or eccentric on 
the nave or other convenient part of the wheel, so that a to-and-fro 
movement is imparted to the levers, and thus the rotation of the wheels 
is produced. He ers to fit a pin or stud on the faces of the wheels, so 
that on each revolution thereof the pin shall fall into a tooth and move 
the wheel in which it is engaged a given distance. Springs are employed 
to prevent the wheels rotating unless acted upon by the pins.—Not pro- 
ceeded with. 

1018. A. B. Brown, Birkenhead, “ Steering gear.”--Dated Tth April, 1870. 

This consists in constructing steering gear for navigable ps. e 
rudder head is provided with a strong tiller, which is actuated by means 
of a pair of hydraulic rams horizontally on each side of the tiller 
athwart the ship. These rams are together at their inner ends, 
between which they carry a block or bush which works on the turned 
cylindrical end of the tiller, and which permits the tiller to slide radially. 
These hydraulic cylinders have branches attached to their outer ends, to 
which strong hydraulic pipes t in a slide valve chest having three 
ports, namely, one of the end ports communicating 

¢ cylinders, which the inventor calls the “ 
cylinder,” the other extreme port, with the other 
and between these two ports the exhaust port is placed. 
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aa J. Roperts, Pendarren, Wales, “‘ Propelling.”—Dated 7th April, 


This consists of a red or arm si ded at the side or other suitable 
part of the ship or vessel, and vibrating like a dulum, w! vibrati 
may be produced by steam or other power. Upon this rod another rod 
or arm is made to slide, and the lower end of this latter rod is f dint 





in which case the lower roller of the back pair of delivery rollers can be 
ene ae ee uired for the sw of the top roller, which 
be sufficiently su’ by the india-ru’ bands aforementioned. 


Tite coneiete in driving th feed of machinery for cl 
ie r or 
gearing instead 





a blade or float, or a blade may be attached toit in any desired manner ; 
it is the motion of this blade in the water that propels the ship.--Not 
proceeded with. 

1039. A. Er1enne, Fiteroy-square, ‘‘ Vehicles.”—Dated 8th April, 1870. 

This relates to the compound crossed wheels used in and other 
vehicles. The inventor proposes to fasten all the layers of steel in their 
varying —— by means of two bolts at their thickest part, so as to 
clamp the shortest length to the longest, and thereby form, as it were, a 
solid spring, although composed of various pieces, thus preventing the 
sliding action of the layers of metal between the two points of their 
fastenings, and only permitting of their elongation beyond these points, 
— means he is enabled to produce a stronger spring.—Not proceeded 
with, 
> JACKSON, Pesth, Austria, “ Inland navigation.”—Dated 9th April, 

LAS 





The inventor lays a rope, made of any suitable material, alongthe bottom 
of the canal or river, and, by means of suitable machin in the vessel 
itself, haul on this rope, and so draw the vessel along at a fair speed, and 
with but a very moderate expenditure of power. 

1048. G. Crompton, Worcester, U.S., “‘ Looms.”—-Dated 9th April, 1870. 

The harness frames are suspended between the side frames of the 
loom by ropes or wires passing over sheaves, and attached by their ex- 
tremities to the upper and lower extremities of the upright levers hung 
on a common centre or shaft supported in brackets attached to the out- 
side of the framing of the loom. Each of these upright levers is pro- 
vided with an externally projecting arm, to the extremity of which is 
articulated a jack, passing directly over the pattern cylinder mounted on 
an intermittently rotating shaft, and these jacks towards their other 
extremity are provided with an upper hook and a lower hook united 
by an inclined or undulated part. The rotation of the pattern cylinder 
on which these jacks rest causes them to assume an elevated or a 
Cyscend position, according to whether they are resting on the 
cylinder itself or on one of its prominent pins. 

7. P. A, same, Copenhagen, *‘ Finishing linen, d&e.”—Dated 9th 
pril, 1870. 

The inventor winds the fabric to be dressed npon a roller, either when 
simply moistened or when filled with paste or such like material. He 
envelopes the roller and fabric in a wrapping cloth and places the roll 
between two pressing cylinders, so that the axes of the rollers and 
cylinders are in one plane. The cylinders are caused tu press firmly 
against the roller, and at the same time to revolve in the same direction. 
After the cylinders have revolved for a certain time in one direction the 
motion is reversed, care is taken that the wrapping cloth shall not un- 
wind so far as to expose the fabric to direct contact with the cylinders, 
The fabric is twice treated, after the first operation it is unwound, and 
wound again on the roller, commencing from the other end of the 
piece. 

1054. 8. C. Lister, Bradford, “ Looms.”—Dated 9th April, 1870. 

These improvements apply to looms similar in construction to that 
patented by J. C. Ramsden, No 823, in the year 1869, where weft carriers 
are used instead of shuttles. The inventor causes a vertical shuttle or 
thread carrier to pass upwards or downwards, as the case may be, close 
to the selvage of the point and lines when the horizontal carrier has carried 
the weft across and beyond the selvage of the fabric, so that the horizontal 
weft carrier returns back into position the loop formed by the weft, and 
shall encircle the vertical thread which holds and fastens the selvage. 
1059. J. B. Boots, Preston, ‘Lubricating spindle."—Dated 11th April, 

1870. 

This consists in combining in various ways the footstep with an oil 
chamber and cover for the lower part of the spindle, arranged so as to 
serve the purpose of a spindle step for the foot of the spindle to stand 
and work in. 

1073. E. P. Jones, Shell Mound, U.S., “‘ Brakes.”—Dated 12th April, 1870- 

This consists in so connecting the brake bars by short chains with 
friction clutches that when the latter are revolved the bars shall be so 
drawn as to bring the shoes in direct contact with the wheels of the 
carriage. The clutch consists of a sleeve or neck, and a wheel or disc, 
the diameter of the former being such as to ullow of its fitting loosely, su 
as to move freely on the axle, while the diameter of the disc is the same 
as that of the carriage wheel. Through toggles these clutches are con- 
nected with a horizontal arm or bar which runs the entire length of 
the carriage, This arm or bar is connected with and moved by a short 
lever or brake handle. 
we, © P. Jones, Shell Mound, U.S., “* Whiffle-trees.”—Dated 12th April, 

1870. 

The inventor pivots two spring levers to the whiffle-tree in such manner 
that easy and sure means are afforded of not only attaching the horse 
but of releasing him at the instant when the same, owing to accident 
or other cause, is deemed desirable. The traces are released, and the 
horse detached simply by drawing a strap, the forked arms of which pass 
under the levers. 

1089. W. Anus, Fraserburgh, ‘‘ Masthead stocks.”—Dated 13th April, 1870. 

The pin or bolt of the block has a ratchet wheel fixed to it, and is itself 
a fixture in the masthead (supposing it to be applied to such a purpose as 
that). The sheave to the rim, uf which the covers which enclose the 
interior or ratchet part are fitted, is loose, and carries on theinside a pawl 
or pawls which take into the ratchet, and it also carries a spring or 
springs for the pawl or pawls.—Not proceeded with. 

1084. J. Davis, New Orleans, U.S., ‘‘ Railway switches.”—Dated 13th April, 
1870. 


This invention relates to an improved arrang t for automatically 
shifting and locking railroad switches by the action of broad flanges on 
the front wheels of the yoy or locomotive, or by shifting wheels 
attached for the purpose, the flanges or shifting wheels being arranged 
to act when shifting levers connec the switch bar, so that when 





of bya movable gearing, strap, and cone drums. 
— Weare, Stonehouse, ‘‘ Utilising waste thread.”—Dated 13th April, 


This consists in returning the waste threads to the condensing carding 
engine by means of mechanism the yg ot which is attached to 
one of the scribblers, by preference to the Over the end of the carding 

e rollers are fixed, over which rollers the waste thread from one 
side of the engine is conducted to the other side, and the threads from 
the two sides of the — thus brought side by side. The waste threacs 
are taken up by or coiled upon, a roller or spool driven by any convenient 
gearing from the carding engine or otherwise; and the said roller or spool, 
when filled with the waste s, if conveyed to the scribbler (the axis 
of the roller or spool placed in suitable su ), and made to bear or rest 
on a second roller or drum, which bas a slow uniform rotary motion com- 
municated to it, whereby the waste threads are uniformly delivered into 
the sliver as it comes off the scribbler. The sliver passes to the condensing 
carding engine in the usual way. 

a ml gg and W. J. Atmonp, Cheapside, ‘‘ Spinning.”—Dated 13th 
pril, : 

The silk is wound on bobbins revolving on spindles supported in frame- 
work in the usual way, but as it is found that the ordinary form of 
spinning flyer produces a large amount of friction against the air, and 
prevents the fibre from D cancge ag — it, the inventors construct 
their flyers of a single sheet of tin of about the same size as the top of the 
bobbin on which it reposes, running loose on the spindle. On this flyer 
are two eyes, one of which projects downwards, and as groove over 
which the fibre passes from the bobbin; by this means they can dispense 
with the eye on the top of the flyer, and run with much less friction 
~_ when the fibre passes through the ordinary flyers.—Not proceeded 
with, 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1034. W. H. Carson and J. V. Toone, Warminster, ‘‘ Automatic lamb- 
creep.” —Dated 8th April, 1870. 

The creep is placed in the lower part of a hurdle to be used in am | 
a fold, an consists of two movable gates or wicket pieces formed oj 
vertical bars connected by horizontal bars, and furnished with rollers 
formed of wood or other suitable material adapted to the purpose, against 
which the lambs press when going out of orintothe fold. The gate pieces 
or wickets are capable of being adjusted at any desired distance, so as to 
leave a greater or lesser s between the respective rollers for the 
of the lambs, by means of holes which are formed in the horizontal _— 
and through which, and holes formed in vertical bars connected with each 
gate or wicket piece, pins are passed so as to hold them firmly together. 
1043. A. Craic, Mount Florida, Renfrew, “‘ Mills.”—Dated 8th April, 1870. 

The inventor casts or forms the bush orcollar for steadying the vertical 
driving shaft as part of the or bed upon which the lower stone or 
grinder rests, the bush or collar rising, by preference, two or three inches 
above the upper surface ef the lower stone or grinder, by which arrange- 
ment mineral or other subst when req d may be conveniently 
— with water or fluids, and by this means be prevented from 

lowing in to the journals, bearings, or other working parts of the mill. 
This part of the improvements is also applicable to the = or beds of 
edge rollers for grinding or pulverising mineral or other substances. —Not 
Pp 








ed with. 

1071. J. Howarp, Bedford, ‘‘ Ploughs.”—Dated 12th April, 1870. 

This consists, First, in a novel arrang t of expanding frame, 
whereby the relative positions of the plough bodies may be adjusted to 
suit their work ; and, Secondly, to improved means for adjusting and 
steering the leading wheels. The main frame of the plough consists of a 
beam,to which are secured lateral projecting pieces composed of bar iron, 
the inner ends of which are bent inwards at right angles and rivete1 or 
welded tothe beam. The baris cranked and bent upwards toforn: one of the 
plough handles, anda Landle of corrosponding form is forged on tothe beam, 
and these handles are braced together by a strap and transverse piece to 
give them the requisite stiffness. The forward ends of the beam and 
the bar are connected together by means of the curved head. The frame 
thus constituted has a central opening, into which fits the frame formed 
of bar iron, the ends of which are bent at right angles and project through 
mortises made to receive them in the . This carriage consists of an 
upper and lower bar, which are braced together at their opposite ends. 
In the ends of these bars are formed sockets to receive the stems of an 
leading wheels. These bars form guides for a shifting socket, which 
carries the forward and rounded end of the plough beam. This socket is 
traversed horizontally along its guides by means of a traversing screw, 
for the purpose of adjusting the width of furrow. The screw projects 
through an end of the wheel carriage, and enters a nut carried bya 
latent extension of the socket. The head of this screw is squared to 
receive a key for turning it, and thus imparting the desired traverse 
motion to the socket. e@ socket is provided with flanges which 
embrace the bars and serve to keep it in a vertical position. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1065. T. TuRNER, Glasgow, “ Bricks.” —Dated 12th April, 1870. 

Thi istsin shaping or forming the bricks or blocks with grooves or in- 
dentations in their euds or sides, such grooves or indentations being of any 
convenient form or shape, but by preference dovetailed, or broader at 
their inner parts. When the bricks or blocks are built together the 

















preference divided into two parts, and these parts are jointed 
either side of the inner tube. , = 
1015. C. H. Wicut, Baltimore, U.S., “ Inkstands.”—Dated 6th April, 1870. 
The base of this inkstand is made of wood, or metal, or other suitable 
which is secured a case or frame. In the rear portion 
of the case is an in which is inserted a collar projecting down- 


the be 
made of glass or other suitable material, and around its collar is a plate, 
which is secured to the case by means of a dowel pin and set screw, or 
other mechanical devices answering the same purpose, thus firmly secur- 
ing the fountain to the case and bed. A cap is fastened permanently on 
top of the fountain by cement or other material. Thro the bottom 
of the fountain is an opening, which is stopped from underneath by a 
valve sto) having a plunger extending upwards through the centre of 
the foun and the cap. 
7. te Wicut, Baltimore, U.S., “ Paper stand.”—Dated 6th April, 


The stand or frame is constructed so as to form suitable apertures or 
places for a stamp safe, a calendar, a pen rack, a letter scale, a therm»- 
meter, ink receptacles, a swing mucilage bottle, and a sponge cup. 
vest. ADAMS, Little Tower-street, “‘ Spring clip files.”— Dated 7th April, 


0. 

The inventor attaches a metal frame to a sheet of millboard or other 
suitable material. To this frame ia fitted a presser and spring, or springs 
for pressing down the papers, and holding them in position ; and to the 
bottom of the frame are attached holders, in which the binders are put. 
A lever or other means are provided for raising and lowering the pressure 
when required. 
ates a Avams, Little Tower-street,“ Binding music, &c.”—Dated 7th April, 

0. 


Two guards made of steel covered with cloth or leather are attached 
to the inside of the portfolio or case at the joints. The guards are 
pierced and eyeletted, and a needle and thread fastened to the left-hand 
guard in two or more places; the needles are then passed through the 
papers or documents intended to be bound, then through the eyelets in 
eet = Se een ate, ite Cae § itened to wire fastening 
fixed on the guard.—Not proceeded with. 

1025. C. H. GarpNER and G. H. Covey, Bermondsey, “‘ Printing machines.” 
—Dated 7th April, 1870. 

A wheel is placed on the axis of the cylinder. Over or opposite to a part 
of the circumference of this wheel is placed a curved friction piece or 
friction brake, connected at one end with an adjustable arm or lever fitted 
to the framework of the mavhine, and furnished with a screw and nut or 
other regulating contrivance, by which its position may be adjusted as 
required, so as thereby to adjust il rene soy of the frictional curved 
piece to the circumference of the wheel on the axis of the cylinder. The 
other end of the brake or curved piece is connected with another lever or 
arm, which may also be made adjustable by nut and screw or equivalent 

gulating contri 
1026. C. Montacue, Cannon-street, ‘‘ Overcoats.”—Dated 7th April, 1870. 

The inventor employ eet vulcanised tchouc, but does not com- 
bine the same with, nor apply it to a garment surface, lining, or width of 
textile fabric as heretofore, but tr an overcoat or other water- 
proof garment of sheet vulcanised caoutchouc alone. 


1027. J. SHackueton, Bradford, “ Warming rooms.”—-Dated 7th April, 
1870. 


The apparatus consists of a steam and water-tight chamber or vessel 
divided into two compartments by a partition, and a series of small pipes 
are inserted at one end secured into and communicating with one of these 
compartments, such pipes being placed at small distances apart from each 
other. These pipes are then bent or turned and re-turned with the other 
ends thereof inserted and secured into the other compartment. The turn- 
ing of these pipes may be either at right angles or any other angle, or in 
curve lines, as most convenient or desirable. 
sae F. a Paris, *‘ Astronomical instrument.”—Dated 7th 

pril, 1870. 

This relates to a new astronomical instrument called the heliade, by 
meaus of which the true time of any portion of the day may be discovered, 
as well as the latitude, longitude, and meridian line of the place where 
the instrument may be. It ts of a rectangular box, hung so as to 
turn on two pins, and the axis of which passes through the centre of the 
volume of the box in the direction of its 1 , e axis of the two 

tandards is perpendicular to the base, which pivots horizontally on a 
support, whose legs are composed of screws, by means of which the base 
may be maintained in a perfectly horizontal position, which forms an 
essential condition for the exactitude of the observations. This true 
horizontal position is by means of two water levels fixed at 
right angles on the base. A screw nut serves to arrest the pivoting 
movement when the box is in the desired position. Inside the box are 
two hollow demi-cylinders with their concave parts standing back to 
back at the centre of the volume of the box. Their bases form exact half 
circles. These demi-cylinders are graduated in their co part by 
means of lines parallel with the hemicycle of the base, and of others per- 
a Sg to the first and parallel with the generating line of the 
cylinder. 

1031. F. Tavtor, Manchester, ‘‘ Paper collars.” —Dated 7th April, 1870. 

Use and adaptation to paper collars of the strengthening pieces of calico, 
or other similar material. 

1032. A. Watkins and J. C. Hanrort, Strand, ‘‘ Winding waiches.”— 
Dated 8th April, 1870. 

The winder, or winding ap tus, consists of a plain metal cylinder 
lanted over the spring box, 1, or fuzee, resting on the plate but not 
‘astened thereto, outside of which cylinder fits the dome of the case 

and is intended to keep out dirt. Inside this cylinder is a circular, or 
semi-circular, or other suitably formed plate fixed to the ordinary square 
axis for winding, to which plate is fixed, by pins or screws, another semi- 
circular or other correspon ly formed piece of metal, which is capable 
of lying flat round a portion of the plate and inside the above-named 





























mortar or cement used for uniting them together, or the plastering mate- 
rial used for facing them, enters into the grooves or indentations, and in 
takes a much firmer hold than with ordinary bricks or blocks. 





acted upon and moved by the wheels they will shift the switches. —Not 
proceeded with. 





Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1040. W. Cooper, Bradford, ‘‘ Sliver cans.”—Dated 8th April, 1870. 

This consists in the construction of a ring or rim of metal tubing, with 

a slit to it on or receive the top edges of the can. This rim is soldered 

fast and made smooth, thereby protecting the edges of the can, and pre- 

venting the catching of the fibres on the edge thereof, as heretofore. — 

Not proceeded with. 

1046. H. Matter and C. Russet, Nottingham, “‘Lace.”—Dated 8th April, 

870. 


1870. 

The object of this invention is to produce fine purls on the sides of the 
pillars of the lace, similar to those found in the hand-made lace known 
as ‘Pointe Duchesse.” The inventors employ for this purpose extra 
warp threads or draw threads, which they call ‘‘ mesh th: .” of such 
a thickness that a thread lapped around them forms a loop of the size of 
the purl required. These thick draw threads or mesh threads pass 
straight down the pattern, so that they have no tendency to distort the 
pillars. In the formation of the pillar to produce a purl the bobbin 
thread or threads in the pillar is taken by the mesh at the point 
where the purl is required, and is made to form a loop around it. 


1075. W. 8. Coon, Rochestsr, U.S., “R g tools.”—Dated 12th April, 
1870. 


A suitable frame is provided, having a turntable or equivalent device 
at the top, on which is ited the hinery or the tool by which the 
work is to be performed. This table turns on friction rollers attached to 
a metallic rim secured to the table. A branched is attached to 
the under side of the table, having a hub adjustable on a central spindle 
by means of a set screw or otherwise, by which means the turntable is 
adjusted higher or lower. A ap eae, bem across the frame of the 
machine, under the turntable, the same being adjustable higher or lower 
by means of slots made therein, with screws to secure it in A 
rtion of this scroll is made concentric with the spindle, having a slot 
ormed therein, through which passes the elbow of a e-t- ~ hanger, 
also suspended from the under side of the turntable, and holding a band 
wheel by which the motion is applied a motive power below. The 
hanger is secured to the scroll by a spring and nut, or other device. 
1076. G. A. J. Scuorr, Bradford, ‘‘ Yarns and threads.”—Dated 12th April, 
1870. 

A pair of delivery rollers is mounted behind the delivery rollers of 
ordinary spinning or twisting machines. The lower roller of the front 
pair of rollers drives the lower roller of the back ~*~ of rollers by means 
of bands of india-rubber or other suitable continuous yarn, 
which constitutes the ground of the compound yarn to be produced, 
between the two pairs of rollers above referred to on its way to the spindles. 
Behind the back pair of the said rollers are mounted two pairs of delivery 
rollers, which are termed the “top rollers,” between which the 

passes 








m 
“top yarn,” which is to be twisted at intervals on the yarn, 
on its way to the rollers herein first referred to. The lower roller of the 
first pair of ‘‘ top yarn rollers” receives intermittent rotary motion from 
a cam or other suitable device, and the lower roller of the next of 


motion gear- 
ne alae and may also be connected with the lower roller of 
the front pair of,delivery rollers by the india-rubber bands aforementioned, 





—Not proceeded with, 
1067. L. W. Tuomas, Dover, “ Pr 
April, 1870. 

In or to the upper part of the fire-place, stove, or grate a roller is 
fitted, to which is secured a rolling curtain made ofa sheet of pliant steel, 
which may be wound upon or unwound from such roller, or of laths or 

jeces of metal or other similar non-combustible material hin, or 
jointed together. This can be raised and lowered by means of a dle 
attached to a worm and wheel, or other gearing; the handle works 
through orifices in the mantle-piece, or front of the stove or grate, and 
can be applied or renewed as may be desired.—Not proceeded with. 


Class 6.—FIRE-ARMS.—None. 


ting smoky chimneys.”—Dated 12th 











Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufacture of Dress, &c. 
988. C. J. Eyre, Westbourne-grove, ‘‘ Securing envelopes.” —Dated 4th April, 


1870. 
One form of fastener consists of a pin or shank, barbed or = to pre- 
vent its withdrawal from the envel This pin or shank is provided 
with a disc or head, which, when the _ is inserted in the —— tw 
be secured, is flattened down to Tes ¢ envelope and cover the hole in 
the flaps through which the barbed pin or shank is This disc or 
head may, if desired, be stamped without — le ornamental device. 
In order that the barbed shank may pass through all four flaps of the 
envelope, these are cut so that ag el p= shall be superposed the one 
on the other when the envelope is — Not proceeded with. 

1005. 8. Forp, Birmingham, ‘ Gas lamps.”—Dated 6th April, 1870. 

In addition tothe tubes by which the gallery the globe or 
shade is su) , and through one of which the gas is supplied to the 
burner, the inventor employs another or additional tube. This additional 
tube is fixed to the bottom of the central tube of feteme and is - 
vided with a sliding rod ca of being raised and lo vertically in 
the additional tube. The sliding rod carries at its bottom the ornamental 
metallic or corona which ordinarily surmounts the globe or shade.— 
Not with. 


1007. E. J. Hitt, Victoria Station, “ Slipping parcels.”—Dated 6th April, 
1870, 


A piece of iron or steel wire, or other material, is bent or shaped 
ly but unconnected at the ; one end is curved inwards to 
form a hook, the other end continu: it, and projecting a short 
distance beyond the curved end. The base of the triangle is bent soas to 
make it easily attachable to the or other support of a parcel or 
package. A or double ring is attached to a rope, strap or 


jt need not be triangular in form. : 
~_, G. H. and J. James, Newgate-street, “‘ Cigar case.” —Dated 6th April, 


at both ends, and of an oval or 
other suitable form in section. Wi! this tube a second and similar 
tube fits, so as to be able to slide freely in the direction of its length. 

is to receive the cigars or 
The lid at each end is by 
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ry , when out of use, or of being raised on the pins or pivots when 
required to be used for winding, 
1035. H. J. Kirkman, Soho-square, ‘‘ Pianofortes.”—Dated 8th April, 1870. 
The wrest plank may be formed wholly of steel or partially of steel and 
ape of wood, and the stud bridge or bri on the wrest plank will 
a plied wholly in the steel or partly in the stevl and partly in the 
wood, depending upon the ch ter of the tone desired to be obtained. 
In the formation of the wrest plank the steel and the wood parts are 
tongued together or otherwise secured, and the steel ae may be con- 
tinuous from end to end or otherwise. The number of these steel bracings 
or tension bars, as well as the form and position of them, and the form and 
position of the wrest plank, will vary. 
1038. A F. AnpERSoN, Abbey Wood, “Window cleaning.”—Dated 8th April, 
1870. 
The apparatus consists of a light metal framework in the ghape of a 
, laced athwart the bottom of the sash frame, so as to project 
outside the window and form a seat for the person using the apparatus 
The seat is supported outside the window by short projecting legs (of a 
more or less ornamental form) which may rest on the sill where such is 
conveniently placed for the purpose.—Not proceeded with. 
1069. J. Kirk, 8. SHetmerpine, and C. Froacatt, Stockport, ‘ Felting 
hats.” —Dated 12th April, 1870. 
The inventors form the rollers with a series of alternate V-shaped 
annular projections and grooves turned or formed side by side round the 
circumference at right angles to the axis, from end to end of the roller. 


1077. B. — and B. Wa.TERS, Birmingham, ‘‘ Door knobs.” —Dated 12th 
April, 1870. 

The inventors attach the fixed knob on the end of the spindle in the 
usual way, and make on the other end of the spindle a screw thread, 
on which screw thread a screw nut takes as hereinafter described. They 
make the neck of the movable knob to be fixed on the screwed end of the 

usual, and make the interior of the wide neck of a 
square or angular 


figure. or a nD 
angular collar is fitted, the said angular collar be capable of slidi 
upon and being adjusted on the screwed end of the por mq The adjust. 
ing of the sliding angular collar on the spindle is effected b 
screwed on the spindle at the rear end of the collar. The square or 
SS re Sian on weno eee: <6 She hae St obs ee 
through the neck of the knob taking into a screwed hole in the square or 


1085. C. Hamttron, Stratford, ‘‘ Bedsteads.”—Dated 18th April, 1870. 
of em) laths of wood or strips of hoop iron interlaced 
, the inventor pate gee to use in lieu thereof three 
or more ladders equal to the length — 
y 


rk of 
ladders are intended to fit one into the other at their ends, and when so 
fitted may be used as an escape in case of fire.—Not proceeded with. 
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channel or gutter, which is heated by a suitable furnace under the dome. 
At one side of this tank is a suitable supply cock opening into the upper 
end of the helical channel or gutter. 
939. A. B. Reis, Lisbon, “ Barrels.”—Dated 31st March, 1870. 

Sulphurous acid for absorbing oxygen and preserving the liquor from 








acetous fer tation is produced by the combustion of sulphur in a tray 
or receptacle placed wi a chamber or , into which the neces- 
sary air for supporting bustion is admitted through suitable orifices. 


This chamber or casing is furnished with a lid or door for enabling the 
tray or receptacle to be replenished and the sulphur to be ignited. It is 
also proyided with a tube which conducts the sulphurous acid into the 
barrel, cask, or vessel, and this tube is furnished with a tap or cock for 
regulating the supply of sulphurous acid, according to the quantity of 
liquor withdrawn from the barrel, cask, or vessel. 

943. E. Devicny, Paris, “‘ Phosphate of lime.”-—Dated 31st March, 1870. 

This consists. First, in submitting trebasic phosphate of lime, either 
natural or artificially prepared, to the action of acid phosphate of lime, 
whereby a uibasic phosphate of lime is obtained ; Secondly, in 
submitting to the action of heat either that product which is obtained in 
effecting the decomposition of bones, coprolites, or other phosphate of 
lime by means of hydrochloric acid, or a mixture of a solution of chloride 
of calcium and of acid phosphate of lime, whereby the chloride of 
— is in part decomposed, and a sesquibasic phosphate of lime 

ormed. 
948. W. J. Rawp, Brooklyn, U.8., “Preparing Iceland moss.”—Dated 31st 
March, 1870. 

In carrying out the invention the moss is first cleaned by removing all 
stems and other impurities ; then, by suitable machinery, it is distined 
and dried in any suitable manner. [t is sometimes used in this distinte- 
grated state, at other times it is ground or reduced to flour or fine 
powder in a suitable mill. 

961. F. Frecp and G. Siemssen, Lambeth, “ Ozokerit.”—Dated 2nd April, 
1870. 


This consists in the application of a mineral or substance known as 
“ Ozokerit,” found hitherto principally in Austria, Moldavia, the Caucasus, 
and near the Caspian Sea, to the production of illuminating oils of a high 
firing point, and of solid hydrocarbons, more particularly adapted to the 
manufacture of candles of a high melting point, but which may also be 
employed for any other purposes to which other hydrocarbons are 
applied. For this purpose the inventors distil the raw material by fire 
heat alone, or by superheated steam and fire heat, either consecutively or 
combined, thereby obtaining an oilish distillate, the solid and liquid 
constituent parts of which are then separated by pressure. The pressed 
solid material is then purified by mixing and stirring with sulphuric 
acid when melted. After standing for some time, in order to effect its 
complete separation from the acid, the supernatant melted material is 
carefully decanted off and thoroughly washed with hot water. The water 
having been removed, the material is repeatedly filtered through 
animal charcoal until the wequisite degree of whiteness is attained. 

982, W. N. MacCartyey, Glasgow, N.B., ‘ Dissolving india-rubber.”— 
Dated 4th April, 1870. 

The inventor immerses it in any of the ordinary solvents of crude 
india-rubber until it has become softened, and can be easily cut, torn, or 
ground into small pieces. During this preliminary process heat may be 
applied, or, if time is no object, the india-rubber,may remain immersed in 
the cold solvent until it is sufficiently softened. After being divided 
into small pieces it is placed in a still with variable proportion of camphor 
to the india-rubber, some india-rupber requiring more and some less of 
the camphor. For vulcanised rubber having a large proportion of 
sulphur and other substances admixed the fullowing proportions will be 
found to answer well :—Camphor, natural, quarter of a pound ; benzole, 
or petroleum spirit, two gallons ; vulcanised india-rubber, 14]b. 

986. A. T. ANQUETEL, Paris, ‘‘ Protecting surfaces.”—Dated 4th April, 1870. 

Oleic or stearic acic is heated upon an open fire in an uncovered vessel. 
When the infl bl bst are evaporatedand the superabundant 
fatty matters have been burned, which will be when the flame of the 
liquid expires of itself, or when the vapours are no longer very heavy and 

orous, the oleaginous liquid is filtered in the ordinary way. It ia then 
again filtered through charcoal, animal black chlorate of potash, or other 
matters which will absorb the acid particles which it may still contain. 
The product from this second filtration is a fatty liquid resembling oil, and 
is suitable for the base of paints, coatings, stuccoes, glazes, enamels, 
varnishes, and all other similar materials. . 

990. H. W. Hammonp, Manchester, ‘‘ Manufacture of ivon.”—Dated 5th 
April, 1870. 

This consists in causing vapours of alkaline metals, such as sodium 
and potassium, the former especially, to act on the molten or melting 
pig, cast iron, or bloom, so as to absorb or abstract therefrom the major 
part of the metalloids contained in them, and thus to materially improve 
the quality of the metal.—Not proceeded with. 








Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batters. 
941. W. McCraw, Edinburgh, ‘* Photography.”—Dated 31st March, 1870. 

The inventor proceeds, in the First place, to produce a print or copy 
from a negative which is independent of or which can be separated from 
the glass or paper or other temporary support necessary to its foundation 
for this purpose. The inventor coats one side of a glass plate with 
collodio-chloride of silver, having a good body of collodion ; and having 
dried and fumed the surface with ammonia, he prints strongly, and tones 
the image if necessary with solutions of all, or any, or either of the 
chlorides of gold, platina, and sodium. With these three the operator, 
with a little practice, can produce a picture of almost any tone or colour, 
red, blue, or yellow, or combinations of them. 

1044. C. F. Vartey, Beckenham, “‘ Blectric telegraph.”—Dated 8th April, 
1870. 

The inventor superposes upon the currents used for working the ordi- 
nary telegraphs rapid undulations or waves which do not — alter 
the hanical or chemical power of the ordinary signal currents, and 
causes these undulations to produce distinct and independent audible or 
other signals so long as they are produced, whether ordinary signal cur- 
rents be flowing or not. 

1055. L. WEBER, Brussels, “‘ Galvanic batteries.”—Dated 9th April, 1870. 

Plumbago (graphite or blacklead) is employed in the construction of 
cells of galvanic batteries generally, both as an electrode and in powder 
or pieces, as a reducing body, in presence of oxides or in certain oxy- 
genated solutions, and the ordinary porous diaphragm is dispensed with. 
The electrodes of each cell are composed of plates or discs, or a plate and 
disc of calcined carbon and zinc. The cell is charged with a mixture of 
equal parts of plumbago (graphite or blacklead) and peroxide of man- 
ganese. The exciting fluid employed isa saturated solution of chloride 
of sodium or chloride of ammonium. 





Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 
904. G. C. Tart, Worcester, U.S., “* Wrenches.” —Dated 28th March, 1870. 

TLis consists, First, in transferring the thrust of the ferule, or other 
part supporting the screw of the movable jaw, from the wooden handle 
to the shank or tang of the wrench bar. To this end a nut is fitted ona 
screw cut on the tang, at that of it which, when in position, is 
situated near the top of the handle, and this nut is screwed up against 
the inner side of the flange of the ferule, which thus bears against the 
nut instead of against the wooden handle. When the ferule bears against 
the wooden handle the latter is frequently crushed and forced back, so 
as to allow the ends of the screw of the movable jaw to slip from its 
bearing below. 

907. B. H. Jenxs, Philadelphia, ‘‘ Pumps.” —Dated 28th March, 1870. 

This consists in the employment, within a tube of suitable diameter and 
length, of a number of stationary feathered retaining wheels alternating 
with rotary elevating wheels of corresponding form, but having their 
blades arranged at reverse angles to the stationary wheels. By this means 
water, sand, mud, and other a or semi-fluid substances, can be raised 
or pumped to any desired heig! 
the ascending column. 

917. H. Hucues, Homerton, “Rods, bars, and tubes.”—Dated 29th March, 


1870. 

This consists in reducing metal rods, bars, and tubes, to a regular 
tapered or other circular shape by means of dies or tools, having a pecu- 
liar up-and-down and backward and forward motion imparted to them by 
cams or similar appliances arranged in the interior of such apparatus or 
in connection therewith, and also a lateral to-and-fro motion by the action 
of cranks, eccentrics, or other apparatus, as found convenient. The dies 
or tools may have designs or devices engraved or otherwise formed on the 
surfaces so as to im: a correspond nee peer upon the metal, 
while the reduction is taking place. The length of metal under operation 
may be cut off or not, as found most convenient. 

919. J. B. Passeporr and L. A. RitTrerBanpt, Hyde Park, “ Peat charcoal.” 
—Dated 29th March, 1870. 

The inventors first carbonise the peat and then pulverise it by grinding 
in a mill or otherwise. In this state it is subjected to the ying pro- 
cess. Ina basin or basins, trough or ptacle, the i lay a cer- 
tain quantity of this powdered material and cover it with water. The 
contents are then stirred so that the water becomes well incorporated 
with the powdered material und has penetrated every part thereof ; it is 
then allowed to rest, and the impurities, such as compounds of sulphur 
and of other insolubl bsta tained in the pow material, 


t by a constant application of power to 











rocess of carbonisation, are 
ereby the water is run off 
tained by a grating or wire 


and which were not removed during the 

skimmed off. An aperture is provided, w 

from the basin or basins, the ch 1 being 

gauze. 

922. G. CiarK, Drury-lane, “ Evaporating liquids.”—Dated 30th March, 
1870. 


The inventor fixes two pipes of thin metal, slightly diffe: in diameter, 
one within the other, so that there be a narrow space (say of one-sixth or 
one-eighth of an inch more or less) between the inner and the outer pipe, 
and to enclose one or any number of these double pipes in an outer 
casing of the same length as the pipes, both ends of the outer pipe or 
pipes (if more than one), and of the outer casing, be fastened in a 
plate at each end of the pipes in such manner that there is a free passage 
wholly or partially open through and through the space or spac s between 
the cooling pipes, admitting of the liquid to be cooled or the vapour 
to be condensed running through the said space or spaces.—Not proceeded 
with. 

925. J. TretsEN, Goswell-road, “ Endorsing or marking press.”—Dated sot 
March, 1870. 

On a suitably formed bed plate the inventor fixes an upright standard 
or “centre” provided with a socket working round the same. To this 
socket (at convenient heights and distances apart) ure attached by lugs 
or other convenient means two arms working on centres or between jaws 
or other equivalent appliances secured to the socket.—Not proceeded with. 
928. ANTHRACITE Fuet Company, Philadelphia, “‘ Artificial fuel.”—Dated 

30th March, 1870. 

The waste coal of mines, which is to be converted into solid inodorous 
lumps or blocks of fuel, is to be washed or cleansed from all the dirt and 
loam contained in it by means of any suitable agitating perforated 
separator or rotating hollow cylinder of coarse wire or perforated 
sheet metal, with water constantly passing through it, so that the 
latter will carry off through the perforations or meshes all the said dirt 
or loam and leave the fine coal and shale remaining. The said remains 
are then hoisted by means of any suitable hoisting buckets to the upper 
room of a suitable building, where it is dumped into a second rotating 
screen, the meshes of which allow the pure coal to escape through them 
into a hopper opening above and communicating with a pair of smooth- 
faced iron rollers which crush or grind the particles of coal into a fine 

owder, the shale passing out of the building or refuse from the open 

ower end of the screen. 

945. J. M. Crank, Aberdeen; N.B., “‘ Soldering canisters."— Dated 31st 

March, 1870. 

This consists in a revolving platform or disc supported by a pillar or 
pedestai. This platform or disc is provided with any suitable number of 

rojecting arms or brackets, on which the case, canister, or other vessel to 
be soldered, is placed. Above each of the projecting arms a movable clip 
is placed, which is hinged to the revolving platform at one end, and pro- 
vided with a handle at the other end, by means of which it can be lifted 
or lowered as required.—Not proceeded with. 

951. W. R. Mowsray and J. Martin, Kingston-upon-Hull, ‘‘ Covering goods 

in vehicles, &c.”—Dated 31st March, 1870. 

The inventors sew or otherwise attach a cord, astrap of leather, or other 
materials at intervalsin orto the cover, so thatthe ends op re toform ties 
for fastening the same. The ends on one side oron bot 
firmly to a roller or rollers on slats, so that the cover can be rolled upon it 
or them when not required for use ; the roller or slat can be hooked or 
otherwise fastened to the vehicle to retain it in place. If the cover is 
pees with end pieces they propose that they should berolled upon the 

y of the sheet, after rolling that on, so that they become, as it were, a 
part of the same.—Not proceeded with. 

954. W. MacLean, Glasgow, “ Printing, lithographing, &c.”—Dated lst 

April, 1870. 

This consists in the construction of a framework in which the printing 
cylinder is carried in bearings; above the printing cylinder is a pressure 
roller. At the side or other convenient part of the frame the trough or 
troughs for containing the printing ink is or are placed, and a roller on a 
vibrating frame is situated near to the trough or troughs, so that the ink 
may be carried to the ink distributing and inking rollers, and thence to 
the printing cylinder, and the whole is put in motion by spur or toothed 
gearing, or by other convenient mechanical appliance. 

958. J. L.de Necront, Paris, “* Stoppering bottles.”—Dated 1st April, 1870. 

The inventor fixes vver a metallic tube lined with cork, or other 
suitable material that will enter frictionwise the neck of the recipient, a 
plate surrounded by a tbin slip of metal, also covered with a second plate, 
so as to form a box which is preferabiy of around form, Two openings 
opposite each other are made through these two plates, and the inventor 
places between them a metallic or other plate lined underneath or on 
its two sides with cork or other suitable materiel, so that this plate 
being placed in the interior of the metallic box the cork closes the hole 
or holes. To open the stopper the inventor employs a pivot, axis, or 
hinge, and a knob for forcing out the piate covered with cork, from the 
interior of the box through a notch.—Not proceeded with. 

962. A. Opy, Bristol, “‘ Weighing machine.” —Dated 2nd April,§1870. 

This consists in mounting the transverse or main lever of the machine 
on a fulcrum placed at the centre beneath the lavel or weighing platform 
by which it is carrie . The table is carried on bearings at the ex- 
tremities of the side levers in the usua] manner, the inner ends of which 
levers take under the short end of the main or transverse lever before 
referred to, the other end of which is connected to a steelyard or weigh- 
ing lever as usual. 
$65. H. Law, Essex-street, ‘‘ Water meters.”—Dated 2nd April, 1870. 

This consists in so arranging the piston-rods of double piston meters 
that they cross each other at right angles at the central points of their 
respective strokes; and in place of employing connecting rods and 
cranks for limiting and controlling the motions of the piston-rods, the 
inventor employs a tooth wheel, whose pitch diameter is exactly 
equal to half the stroke of the pistons, working within and geared 
with a toothed hoop whose pitch diameter is exactly double that of the 
wheel.—Not proceeded with. 

966. H. Jackson, Leeds, “‘ Drying grain, malt, d&c.”—Dated 2nd April, 1870. 

When drying any such substances, as, forexample, spent malt or brewers’ 
grains, the inventor feeds the grains on to one end of a drying, fluor or bed 
formed of metal, earthenware,or other suitable material, the grains being 
preferably conducted into a hopper, from which they are aliowed to flow 
on to the bed in such quantities as may be required. The bed is heated by 
means of a furnace or fireplace or of furnaces or fireplaces, or by means 
of spare or waste heat derived from furnaces employed for other pur- 
poses. 

978. H. J. T. Piercy, Birmingham, “‘ Tube cutters."—Dated 2nd April, 
1870. 

In making a tube cutter according to this invention the inventor takes 
an ordinary screw stock frame provided with an adjusting screw at one 
end, and in the opening in this frame he fits two steel or iron blocks 
capable of sliding in the opening, after the manner of the screwing dies 
of ascrew stock. One of those blocks constitute the adjustable claw or 
holder by which the tube or rod is supported while being cut, and the 
other block carries a rotating or fixed cutter by which the tube or rod is 
cut. 








J. BERGER SPENCE AND Co.’s WEEKLY CHEMICAL, MINERAL, 
AND METAL Report.—The week just elapsed has not been dis- 
tinguished by that firmness of tone which has marked transactions 
in chemicals during the previous three weeks. Prices certainly 
keep up, and manufacturers, as a rule, maintain their quotations, 
many indeed being oversold in one or two articles of production, 
notably bleaching powder and sodaash. There has scarcely, however, 

mn an average demand for home consumption, but as paper 
makers continue pretty well employed there is not much prospect 
of a material decline in alkalies generally. The rates at which 
contracts are being made for next year’s supplies are very irregular, 
some makers—in most instances small firms—quoting considerably 
lower than others, thereby readily securing a of the trade to 
themselves ; while many resolutely hold out for more remunera- 
tive rates than those of last year. Whether the calculations of 
the latter will prove correct, that prices will remain at their pre- 
sent limit and not retire to the minimum of this year’s figures, 
time only will show. At present, opinions are at issue on this 
point ; but it can scarcely be thought that manufacturers as a 
body would submit to reductions, the only result of which would 
be to produce over-stocked markets and stagnant trade. In re- 
gard to the export trade, shipments from Liverpool have been 
exceptionally light. As usual, the major portion has gone to 
supply the American markets, but even this important branch 
shows a diminution. The Canadian demand is almost nil; but 
the shipments to German ports are slightly improved. The 
vigorous tone of the mineral trade is well maintained, especially 
in hematite and oolitic ores, and the business transacted been 
heavy. Pyrites is unchavged and firm. The trade in metals 
during the past week has been dull; but the limited business 
transacted has not affected prices, which remain nearly the same 
as those quoted in our last report, and in some departments are 
slightly firmer. Scotch pig iron isa trifle easier, whilst Cleve- 
land is in rather better demand. Copper remains firm, and tin is 
unaltered in value. Lead continues in brisk inquiry. 


sides are secured | 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE INQUIRIES AFLOAT FOR FINISHED IRON: Their significance— 
ILL NEWS FROM INDIA AND AUSTRALIA: Returned bills: Anti- 
cipated further failures in India: Anticipations as to effects of 
Franco-German War realised—HiGH EXPORT FREIGHTS—OUR 
SHIPMENTS OF IRON IN SEPTEMBER — The orders to hand this 
week: The trade in good plates. sheets, nail rods, nail sheets, 
girder plates, and T bars, large and small rounds—THE MACHINE 
NAIL TRADE: Its unprofitable character ; Effects of the “ fogging’ 
system, and of the Belgian competition — ConTRACTS 1N THE 
MARKET: Good inquiry from home railways: Cast iron goods 
wanted —Pic troN: Prospects: What blast furnace proprietors 
are doing—IMPORTANT GEOLOGICAL DISCOVERY BEARING UPON 
THE FUTURE SUPPLY OF FUEL~-MANUFACTURING TRADES : Generally 
steady—F AILURE IN THE JEWELLERY TRADE. 


INQUIRIES are afloat in this district for large quantities of finished 
iron, chiefly for railway uses, that leave little room to doubt that 
a good trade will be done immediately that the war is over. 
Indeed, before that time arrives, if it is long delayed, much of the 
iron mentioned will have to be put in hand. Hence, though the 
actual amount of business doing this week is not more than last, 
the feeling in the trade is as good as then. But this is not sayin 

a great deal, for an anxious desire that the end of the war hac 
come was then expressed. This desire is the stronger this week, 
because chiefly of the advices from India and Australia. It is now 
becoming known that the financial disasters in our Eastern depen- 
dency that have already happened are likely to be followed by 
others of a still more serious character. There are not a few 
returned bills in the hands of manufacturers in this district on 


account of Indian business. It will be well if the diffi- 
culty thereby indicated should be met by allowing time. 
True the holders of the bills are not unprepared, as 
they are quite able, to grant; and they trust that 


such help may meet the emergency. Still, it requires much con- 
fidence to hope that much. [he condition of things in Australia, 
which a few weeks ago I ventured to state would follow upon 
the Franco-German war becoming known there, has duly 
come about. Not only has the price of money been put up 
24 per cent.; but orders that can be safely executed are not com- 
ing forward, and money is kept back in all but rare instances. 
Hence, consignments are quite stopped, and the turn which affairs 
took simultaneously with the publication of the war news at ths 
Antipodes put quite £1 a ton on must of the iron at the time in 
transitu. Nor are matters improved by the recent very conspi- 
cuous rise in freights. They had gone down toan exceedingly low 
point. For instance, sheet iron could have been shipped in Liver- 
pool for Melbourne at 5s. a ton, and to Adelaide for only 2s. 6d. 
more. Now, however, the same kind of goods will not be taken 
to either place at under 20s. a ton. Of course the advance tells 
well for the return of business transactions between this country 
and distant places, which cannot but bode well as to the aggregate 
of export trade that is going on. From this, ironmasters who are 
suffering because of the immediate state of particular foreign 
markets pluck-up heart. 

In the exports of the general kinds of iron manufactured here 
with the exception of bar and angle, there has been—the Board of 
Trade returns tell us—a slight decrease during September, as com- 
pared with the same month last year. Pig and puddled declined 
by £38,141; wire by £7335 ; castings by £8!5; hoops and sheets 
by £5696 ; and wrought by £8090 Railroad iron, however, had 
increased by £240,052 ; telegraphic wire from £28,064 to £268,745; 
bar and angle by £14,761; and unwrought steel by £18,439, 
When the several kinds are taken together there is shown a very 
large increase in this year. During the nine months of the year 
ending with September also there has been a larger trade than 
during the same period of 1869. The falling off shown above is 
due to the decrease of trade with France and Prussia. The 
figures for the two periods are given as follows :— 


Month of September. 
1870. 


1869. 
Pig and puddled 
Bar, angle, &c. .. 
Railroad ° 
Wire ce se oe 
Telegraphic ditto 
Castings oe se 
Hoops, sheets, &c. 
Wrought of all sorts.. 
Oldiron.. +e 50,803 .. 402,607 
Steel, unwrought .. 105,907 .. 830,954 

In the past week some good plate orders have reached first-class 
houses, and the specifications have been secured at tolerably re- 
munerative rates, considering the low prices that some makers have 
recently been compelled to accept. Sheets are in diminished 
request at a few establishments. They are the sections most in 
demand by the galvanisers in which the falling off is experienced. 
The very thin gauges, used largely in almost numberless 
devices, sheared and stamped into large and also tiny-sized 
goods, are generally in active request. Nail-rods are 
depressed. There are rod-mills here which have not had 
an order sent in to them for three weeks, and the demand 
for nail sheets is not a great deal better. Prices of cut 
nails have been dreadfully depressed lately. To so great an ex- 
tent is this the case that I have the authority of a firm amongst 
the, largest in the kingdom for asserting that if, as merchants, they 
had merely trafficked in the iron they should have got as much 
profit as they have secured from a much larger expenditure of 
money and labour in converting the iron into nails. The disas- 
trous “fogging” system, whicz has got into this branch of in- 
dustry, must be charged with much of this; but the very low 
rates at which good Belgian machine-made nails are produced 
have not been without their influence in bringing it about. This 
very demoralising “* fogging” cheat will be brought to light in all 
its hideousness when, by and by, the Truck Commissioners visit 
South Staffordshire. From that time it will suffer some little 
check, even as the truck system generally is being checked, even 
by the very notification that an inquiry is to be held hereabouts, 
Girder plates and T bars are in fair demand, to be used chiefly at 
home. Indeed, most kinds of iron required by the machinery 
and general hardware manufacturers located in this district are 
in encouraging demand. Merchant bars, alike of the best and of 
the less valuable qualitie:, are in only tame request. Rounds, 
large and small, are alike quiet. 

Amongst the contracts in the market, we note that the Midland 
and North-Western Joint Committee of the Ashby and Nuneaton 
Railway invite tenders for the supply of 6700 tons of steel or iron 
rails as the committee may decide, 3300 tons of chairs, 90 tons of 
spikes, 60 tons of bolts and nuts, and 270 tons of fishing plates. 

The London and North-Western Railway Company have given 
out their orders for their twelvemonth’s supply of bolts and spikes 
and the like. The specifications have been secured by a Darlaston 
firm. The order extends to some 1500 tons. 

The Lancashire and Yorkshire Railway Company are seeking 
the requisite iron for 500 wagons, as many sets of wagon wheels 
and axles, and a supply of steel for springs. 

A neat little order, in the shape of 100 cast iron mangers, either 
galvanised or plain, is likely to be obtained by an ironfounding 
firm in this district. The goods are required by the London 
General Omnibus Company, and will be made to buyer’s pattern. 

The same firm believe that they shall get the 130 tons of cast 
iron water — of 8in., 6in., and 3in. diameter, to be coated with 
Dr. Angus ith’s patent varnish, and tested. The pipes are 
required by the local board of Tunbridge Wells, and will be 
delivered at the Tunbridge station, on the South-Eastern Railway. 

Pigs are still quiet. Stocks are getting low in the hands of 
some of the leading consumers, who hold off from buying in the 
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expectation that prices will be even lower than they now are. 
Vendors do not, however, encourage the expectation. The two 
Millfields furnaces near Bilston have been purchased by Mr. Spar- 
row, who has mills and forges near, and has begun to work them 
to a moderate extent only at present. Much attention continues 
to be given by blast furnace proprietors to the economical use of 
the gases which have for too long a time been escaping from the 
open tops. 

Coal is only steady, notwithstanding the time of the year. } 

A discovery of bappy augury, as bearing upon the future sup- 
ply of fuel for South Staffordshire, was made in Wolverhampton 
on Wednesday. In the progress of the new sewage works in the 
town, the workmen engaged at the highest point, near to the 
Collegiate Church at the east end, came upon what was unmis- 
takeably the permian formation. Hence it is inferred that pro- 
bably at no greater depth than 300 yards beneath the surface 
there good coal exists, The dip, as far as has hitherto been ascer- 
tained, is in the direction of the racecourse, and the unproved 
Shropshire district, and goes to confirm the views entertained by 
local geologists of mark, that much valuable coal is to be wrought 
on that side. The discovery is of great significance in relation to 
the future of this district. 

There is nothing new to report on the condition of the general 
manufacturing trades of Birmingham and that district, of which 
we spoke pretty fully last week. Steadiness, and in some few 
instances activity, marks them as a whole. 

The manufacturing jewellers in Birmingham have just suffered | 
loss by the failure of Mr. Reuben Hart, of 160, St. John-street- 
road, London. They are his chief creditors, and they stand out 
for 7s. 6d. in the pound or bankruptcy. The balance-sheet shows 
liabilities £2059, and assets £722. The insolvent offers 5s, in the 
pound cash, 


(From our own Correspondent.) 

Tue CLEVELAND [Ron TRADE--THE MANUFACTURED IRON TRADE 
—SHIPBUILDING AND ENGINEERING—THE CENTRAL NORTHUM- 
BERLAND RAILWAY. 

On Tuesday there was again a very thin attendance on ‘Change at 
Middlesbrough, and the little business which was done in pig'iron 
was at the following prices :—46s. and 46s. 6d. for No.3. Not- 
withstanding the general depression in consequence of the war, 
there is an enormous quantity of iron produced and shipped in the 
Cleveland district. The returns for the month of September have 
not yet been made up, but it is believed that there will be but a 
slight increase in makers’ stocks, The blast furnaces are working 
steadily. Everybody is crying out about the continuance of the 
struggle on the Continent, but at the same time it is the opinion 
of makers and merchants that as soon as peace is declared this 
great district will be as busy as ever it was. 

In the manufactured iron trade there are no new orders for 
rails. and the mills are not working at such high pressure. At 
Bolckow, Vaughan, and Co.’s works, Middlesbrough, for instance, 
alterations are being made -a new iron roof is being put on—and for 
a few days during the past week some of the mills and puddling 
furnaces have been idle. The foundries on Tees side are fully em- 
an ae A great deal of general casting work is being done, and 
arge quantities of pipes and chairs are being turned out, 

Shipbuilding on the Tyne and Wear is good, and on the Tees 
there is great activity in this branch of industry. On Wednesday, 
Messrs. Backhouse and Dixon, of Middlesbrough, ran on her 
trial trip a splendid iron screw steamer they have just completed. 
They have several more vessels on the stocks. Messrs, Richardson, 
Duck and Co., at South Stockton, are very busy; and their 
neighbours, Messrs. Pearce, are a little busier than they were some 
time ago. The shipbuilders at Hartlepool are doing pretty well 

Little can be said about engineering. All the works are fully 
employed, and at some places there is a scarcity of labour. 

The coal and coke trade continues good. 

On Monday, the new line of railway between Scots Gap and 
Rothbury, in Central Northumberland, was formally opened. This 
line affords the means of approaching one of the healthiest 
localities in the North of England, and passes through most pic- 
turesque scenery. 





NOTES FROM SCOTLAND. 


THE GLASGOW PIG IRON MARKET—SHIPMENTS OF PIG IRON— 
OPENING OF NEW MINERAL FIELDS—THE MALLEABLE IRON 
TRADE—THE COAL TRADE—SHIPBUILDING IN THE CLYDE. 


THE Scotch pig iron trade is at present very dull. The market is 
in a passive state, and it is not likely to emerge from this condition 
until some decide? change takes place in continental affairs. The 
price of warrants remains stationary at about 5ls. per ton; 
speculation is dormant, and all efforts in the way of resuscitating 
the trade from its present condition of languor are simply abortive. 
Prices for g.m.b. are the same as they were last week. 

The extra demand recently noticed for special shipping brands 
of Prussian and American markets continues without abatement, 
and the shipments are likely to terminate the year with a balance, 
over the whole year, in favour of 1870. The exports for the past 
week were 9763 tons foreign, and 3356 tons coastwise, making a 
total of 13,119 tons, against 11,616 tons in the corresponding week 
of 1869, thus showing an increase of 1503 tons for the week. Five 
weeks ago the decrease on shipments for the year was stated at 
36,149 tons, but this has now been diminished by 21,792 tons, 
showing an increase in the exports for the past five weeks of 
14,357 tons. 

The recent discovery of additional deposits of ironstone and coal 
near Edinburgh happens very opportunely for the Scotch iron trade. 
Iron ore is not now so abundant in Lancashire and other old 
localities as it used to be ; and the cost of the production of iron, 
and the getting of coal is increasing in Scotland generally. It 
is expected that the iron trade will take a start as soon as the war 
on the Continent is brought to an end; so these new mineral 
fields will enable us the better to meet the demand when it comes. 
It is reported that the Shotts Iron Company and the Glasgow Iron 
Company are opening the deposits, which are said to spread over a 
large area, extending by one route as far south as Biggar, which is 
fifteen miles from Penicuick, the site where the minerals appear to 
begin. A new iron field at Bothwell Haugh has been opened by 
Mesers. Baird and Co., Gartsherrie. Messrs. Merry and Cunningham 
have, it is said, struck on a very fine seam of black-band ironstone 
in a district that has been bored unsuccessfully for many years. 

A quiet tone pervades the malleable iron trade. There was a 





little stir among manufacturers on the announcement of the 
capitulation of Metz, as it is expected that there willbe a great 
influx of orders from the Continent on the proclamation of peace ; 
but, meanwhile, orders are becoming scarcer, and makers who are 
brisk are obliged to depart somewhat from the list. Some of the 
rolling mills in and around Glasgow are now shortening the 
working hours. As the demand for shipbuilding iron on the 
Clyde continues pretty brisk, there is a good deal doing in angle 
and beam iron. The request for other sections seems to be but 
moderate. 

The Mossend Iron Company contemplate the erection of a first 
class 24in, plate mill, capable of turning out ship plates of the 
most serviceable sizes in demand on the Clyde. 

The arbitration on the puldlers’ dispute, which was adjourned 
some weeks ago, is to be resumed at the end of this week, when, 
it is expected, evidence of importance will be brought forward. 

As there is now a considerable improvement in the coal trade, 
the coalmasters have announced a rise in price of 6d. ton. 

Some signs of depression begin to be manifest in the ship- 
building trade of the Clyde. Two armour-clad men-of-war are 
being begun by Messrs. Napier and Son and Messrs. Elder and 
Co., but the yards in general are not quite so well supplied with 
orders as they were a few monthsago. The number and tonnage 


of the vessels launched during the past week have not been equal 
to the 8 of the corresponding months of the three preceding 
years. It is evident from the returns, that sailing vessels are 
rer year becoming less wanted than steamers There were only 
eight vessels, of an aggregate tonnage of 144,200, launched during 
the past month. Of these only two vessels, of the aggregate ton- 
nage of 388, were sailing aden 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: The peace negotiations: The two alternatives : 
The prospects of the trade should peace be re established, and if 
war be continued— THE WATER SUPPLIES AND THE UNFINISHED 
contracts: Makers’ chief dependence for the winter -THE 
AMERICAN DEMAND—RUSSIAN INQUIRIES—THE HOME TRADES— 
THE TIN-PLATE TRADE—THE STEAM AND HOUSE COAL TRADE-- 
THE NAIL TRADE — COLLIERY EXPLOSIONS: The Abercwmby 
inquest. 

WILL it be peace? is the question now generally discussed 

wherever there is a congregation—small or large—of those 

interested in the industries of the district. And no wonder, when 
so much depends upon the issue of the negotiations which it is 
understood are being carried on with a view to effect such a con- 
summation, As far as the iron trade is concerned there is every 
reason to wish that the efforts of the peacemakers may prove 
successful. The two alternatives which present themselves are 
very opposite to each other, and it requires no hesitation to choose 
between them. If peace be re-established there is a bright future 
to be entered upon ; but if war be continued nothing but increasing 
depression can be looked forward to. Ever since the great con- 
flict commenced there has been a gradual falling off in 
business from all the sources of demand, and while it 

revails it is clear that contracts on foreign account will 

| seston fewer and further apart. I+ would, therefore, be useless 
to attempt to disguise the real position of the trade by a 
greater activity than actually prevails, notwithstanding the fact 
that even yet makers are able to keep their works in regular em- 
ploy. Each week brings us nearer to the realisation of the 
ae A effects which the Franco German struggle has wrought upon 
trade generally, and upon the rail-making branch particularly, and 
consequently the winter is looked forward to with much foreboding. 
The rains which have lately fallen have rendered abundant 
supplies of waterin all parts of the district, so that at those establish- 
ments where operations have for some time been impeded, there is 
now a little outbreak of animation. The large contracts which 
were secured in the early part of the year by the proprietors of 
those worke, went very slowly off their hands during the summer, 
so that it is by no means surprising if some of them remain yet to 
be completed. This is especially the case in those parts of the 
district where water was most scarce during the drought. Gene- 
rally speaking, however, old engagements are now virtually done 
with, and makers’ chief dependence for the winter will be such 
orders as might come to hand from casual sources, unless, indeed, 
as before hinted, war be discontmued, which happy circumstance 
would no doubt change the order of things altogether. 

American requirements may, indeed, be regarded as the salva- 
tion of the iron trade. Taking the year through the quantities 
of manufactured iron sent to that great continent have been im- 
mense, there having been from the Welsh ports alone as much as 
25,000 tons floating across the Atlantio at the same time in the 
summer months. And this, virtually, is the only source of 
demand still open and at all to be calculated upon during a con- 
tinuance of the preseut state of affairs. There is some reason to 
think, in fact, that inyuiries from the United States will soon 
again begin to increase, and that something approaching the usual 
business will be done during the winter. Russia, it is pleasing to 
report, has recommenced inquiries preliminary, but it is scarcely 
probable that any orders of magnitude will be given out before the 
beginning of next year, even if continental complications are 
cleared up before the end.of the present year. It is satisfactory 
to find that there are various other sources likely to open up in 
time ; but this will not do away with the fact that a period of 
quietude and depression is being entered upon, which might be 
protracted or brief, as time alone can show. 

There is no further improvement to be noticed in the home 
demand. Small contracts are given out by home purchasers for 
rails, plates, and bridge work, &c., but scarcely sufficient to keep 
the hands on fall time, and makers’ stocks are, therefore, increasing 

The tin plate trade continues dull, and without any material 
alteration. 

A good business continues to be done in the steam coal trades, 
orders coming to hand freely, and the collieries are in regular 
employ. The weather this week offers less obstruction to shipping 
operations, The improved demand for house qualities is well sus- 
tained, and as the winter advances this branch of the trade will, 
it is probable, develope into considerable activity. 

The nail trade, which, however, dues not form a very important 
item in the industries of this district, evinces considerable depres- 
-ion at present. At the Dos Works, Newport, one of the principal 
cstablishmentte in Monmouthshire, the hands are only makingt the 
most three days a week, and much distress is likely to prevail during 
the winter, there being scarcely any prospect of improvement in 
the trade. 

Several colliery explosions have occurred in the district within 
the last month, but fortunately they have not been extensive, 
though the loss of life has been serious in one instance. On Mon- 
day an explosion which might have entailed serious results occurred 
at the Bedwellty pits, and the force of it was such as to cause fire 
to flash to the mouth of the shaft, but only one man was severely 
burnt, and hopes are entertained of his recovery. 

The inquiry into the explosion which recently took place at the 
Aberewmby colliery, Aberdare has been concluded before Mr. 
G. Overton, the coroner for the district. It was the opinion of Mr. 
Wales, Government wp seer who had examined the colliery 
after the explosion, and heard the evidence adduced at the inquiry, 
that the gas was ignited by the furnace. The air passing through 
the pit was doubtless sufficient as far as the number of men at 
work were concerned, but not sufficient to dilute the gas before it 
reached the furnace. The circumstances of the explosion went far 
to show that there must have been a sudden outbreak of gas, and 
that the flue was neglected by the men in charge of it. Hence, 
ae The jury returned a verdict of “accidental 

eath. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

NOISELESS GRANITE : i at Bradford—RrveEr PoLLuTIon 
ComMission—Messrs. PALMER AND Co, (Limitep)—THE Cmy- 
GALESE (8. 8.)—STaATE OF TRADE AT SHEFFIELD — MipLAND 
INSTITUTE OF ENGINEERS—RIVER TYNE ComMMIssION--LauNCH 
OF A SCREW STEAMER AT THE HARTLEPOOLS—SraTE OF TRADE 
IN SoutH YORKSHIRE. 

Durie the last twelve months several of the leading streets of 

Bradford have been laid with Mount Sorrel ite set in hot 

pitch, which makes a firm and su ial roadway, but granite 

presents the serious drawback of being very noisy, The Bradford 
corporation have had a portion of Well-street laid, as an experi- 
ment, with the asphalte roadway of the Val du Travers Company. 

The Commissioners appointed to inquire into the pollution 
of rivers in England and Wales, Ireland and Scotland, have just 
completed their inquiry into the rivers of Scotland and the north 


of England, and their report may be expected to be laid before | 
| may save us man. 
Messrs. Palmer and Co. (Limited), of Jarrow, have been en- 


Parliament early in the ensuing session. 





trusted with the building of an armour-clad turret vessel of about 
2000 tons burden, for the British Government. 

Messrs. Schlesinger, Davis, and Co., of Wallsend, have launched 
the Cingalese, a steamer of 1300 tons register. She was built for 
Mr, T. ir of the firm of Thompsun and Harper, and she 
is intended for the Eastern trade, vid the Suez Canal. Her bottom 
is made nearly flat to suit her destination. Her dimensions are:— 
—_ 30ft.; beam, 32ft.; and depth of hold, 23ft. 10in. 

The heavy branches of Sheffield industry show a fairly sustained 
activity. ¢ rolling mills are being worked to their full extent, 
and there is a very large production of armour plates of large 
sizes for ships, and also for land defences. The local Bessemer 
Steel Works are still kept going at a great rate. There is little 
change to mention od soeiia the ironworks and collieries of the 
Rotherham district. The former are doing a pretty good business 
in plates, girders, rails, bars, &c. 

‘he Midland Institute of Engineers met at Wakefield on Wed- 
nesday, to hear a paper on the Longwall method of working coal, 
read by Mr. Hodgson, of Keppox Colliery. 

It appears that the Government, which had ed to lend 
the River Tyne Commissioners £200,000 for their pier works, has 
now declined to do so, The advance was to have been made by 
the Public Works Loan Commissioners. Local opposition is 
assigned as the cause of the change in the Government policy. 
The additional charge which the Tyne Commissioners will have to 
sustain for interest will be about £2000 per annum. 

A fine screw steamer has been launched by Messrs. Denton, 
Gray, and Co., of the Hartlepools. 

There is little change in the business doing at the South York- 
shire Ironworks, there being still a good demand for rails, plates, 
pipes, and other castings. emer steel is in brisk request, and 
the works continue active. There is not so much doing in steam 
coal, A good deal is passing in coal and coke for the use of the 
furnaces in North Lincolnshire. The quantity of engine fuel 
going into Lancashire is comparatively moderate, 

The amount of the mortgage debt secured on the Leeds Corpo- 
ration Waterworks was recently returned at £548,470. In the 
year ending August, 1869, the works not ouly paid the interest 
accruing on this capital, but they yielded besides to the town a 
profit of £10,428. 

At Mildridge Hill the Weardale Iron Company have begun to 
sink a pit. A new colliery at Sheldon, sunk by Messrs. Bainbridge 
and Co., is getting coal. 

At the pits of Messrs. Briggs (Limited) gas is being put down 
on the patent of Messrs. Huntriss, Wilson, and Co., of Darfield, 
whose steam jet gas exbauster and propeller is being adopted at 
several collieries in South and West Yorkshire, 





PRICES CURRENT OF METALS AND OILS. 
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A NEW line of railway has been projected from the Hassop sta- 
tion on the Midland system to Castleton, a distance of about thir- 
teen miles. The line would be of great advantage to the lead 
mines and ironworks of thé districts proposed to be traversed. 
BrEAKFast.—Epps’s Cocoa,—GRaTEFUL AND COMPORTING.— 
The very agreeable character of this pre ion has rendered it a 
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tho tne gropertis of welletoptbd oooth, Me. Bpps Las provitea 
properties of well- cocoa, ° 8 
our brockfect tables with 2 ithicatcly faxciited beverage which 
eavy doctors’ bills.” Each packet is labelled 


—James Epps & Co., Homeopathic Chemists, London.—[Advt.] 
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ON THE EXPLOSIVE ENERGY OF HEATED 
LIQUIDS. 


By W. J. Macquorn Rankine, C.E., LL.D., F.RSS. 
L. and E. 


1. References to Theoretical Investigations—In con- 
templation of the revival of the application (first in- 
vented by Perkins) of the sudden evaporation of 
highly heated liquid water, in order to propel projectiles, 
it may be useful to give a summary of the rules for 
calculating the utmost theoretical effect of a given 
fluid when so employed, under given circumstances. 
For the theoretical deduction of those rules from the laws 
of thermodynamics I have to refer to two independent 
investigations, made respectively by myself and by Clausius; 
the former published in the “Philosophical Transactions” for 
1854, pages 160 to 162; the latter in “ Poggendorts 
Annalen” for 1856. The rules themselves, with some 
tables of their results, having reference to the bursting 
of steam-bdilers, have also been published in the “ Trans- 
actions of the Institution of Engineers in Scotland” for 
1863-4, vol. vii., 8; and in the “ Philosophical 
Magazine” for 1863, vol. xxvi., pages 338 and 436. In a 
subsequent communication I propose to consider the case 
when the fluid passes into the state of vapour before its 
admission into the gun. 

2. General Formule for all Fluids.—Suppose a closed 
boiler to be entirely filled with a fluid in the liquid state, 
at a certain absolute temperature ¢, Let the absolute tem- 
perature ¢,, being lower than ¢,, be the boiling point of 
that fluid in a boiler open to the atmosphere. Let a given 
mas of the liquid be made to escape from the boiler, and 
to perform work by expauding partly or wholly, as the case 
may be, into the state of vapour, and driving a solid body 
(such as a bullet) before it, until its pressure falls to that 
of the surrounding atmosphere, and its absolute temperature 
(consequently) to ¢,. Then the energy exerted by that 
mass of fluid is equivalent to the raising of its own weight 
to the height given by the following equation :— 

U=K t, (n—1—hyp.log.n) . . ... (1) 
in which K denotes the dynamical value of the specific 


heat of the fluid in the liquid state; and »= a, the ratio 


in which the initial absolute temperature is greater than 
the final. Moveover, the following formula gives the 
excess of the space filled by each unit of weight of the fluid 
at the end of the expansion, above the space filled by an 
unit of weight of the liquid ; 
et K hyp. log. n 
ote dp, ° 
Pa. 
in which fs denotes the rate at which the pressure of 


2 . 
saturation varies with the boiling point, at the final tem- 
perature, 

Absolute temperatures are given, as is well-known, by 
adding 461°2 deg. to temperatures on the ordinary Fahren- 
heit’s scale, or 274 deg. to temperatures on the ordinary 
Centigrade scale. 

3. Formule for Water.—For water the values of the co- 
efficients in the formule are as follows, very nearly :— 

#i K t, = 520,000ft. ;* 


= 18°38 cubic feet per Ib. ;t 
dp, ” 


dt 
or to a rough approximation, about 1100 times the volume 
of the hot liquid water. Hence we have the following 
formule for water; energy of the explosion in foot 
pounds per pound of water :— 
U = 520,000 (n — 1— hyp. log.n) . . (1A) 
Space swept by the explosion, or final volume of the 
water and steam in cubic feet to the pound. 
s= 1836 hyp.logm «ww tt Ce fe 6A) 
or in termsof the volume of the liquid water, 
1100 hyp. log.m, nearly ..... . (2B) 

4. Examples.—To illustrate the results of the preceding 
formule, the two following examples are given, in which 
the values assumed for 7 are respectively 2 and 2}. The 
pressures corresponding to the temperatures given by those 
ratios are not known by experiment. The pressures given 
in the following table of results are calculated on the 
assumption that the formule which are found to be accu- 
rate up to the limits of experiment, are applicable also to 
temperatures far beyond those limits; hence, those pres- 
sures are to be viewed asin a { measure conjectural. 
This affects the safety of the boiler and of the gun; but 
not the energy of the explosion, nor the final volume of 
the fluid ; for these two quantities vary with the tempera- 


(2) 








ture only. 
' ore ExampleI. Example II. 

Ratio of initial to final absolute tempe- 

or ove S 24 
Final absolute temperature, Fah. 673°2° 673'2° 
Final absolute temperature, Cent. 374° 374° 
Initial absolute temperature, Fah. ... 1346°4° 1514°7° 
Initial absolute temperature, Cent. ... 748° 841°5° 
Initial temperature, ordinary scale,Fah.  885°2° 1053°5° 
Initial temperature,ordinaryscale,Cent. 474° 567°5° 
Energy of the explosion, foot-pounds 

per pound of water ... se eee ove 159,562 228,189 
Final volume—cubic feet per pound of 

water and steam ... ... 0 see see 12°74 14°9 
Final volume—ratio to initial volume 

ee ee 760 ooo 890 
Conjectural absolute pressure in boiler, 

pounds on the square inch... ... -.. 7,180 13,345 
Ditto ditto, in atmospheres ... ... «.. 490 908 


The values of the energy of the explosion in the two 
examples agree very nearly with the least and greatest 
values found by experiment for the energy of the explo- 
sion of 1 Ib. of gunpowder ; hence the examples may be 
taken as showing the conditions which must be fulfilled in 
order that 1lb. of heated water may produce the same 
effect as 1lb. of gunpowder. In both examples the 
initial pressures are so high that the only safe form of 
boiler is a coil of tube of small bore com with its 
thickness. This was the form employed by Perkins. 


nearly. 
, nearly. 





* 158,500 m 
+ 1°147 cubic metres per 





5. 
sauidic abet to produce the elevation of temperature 
of each unit of mass of liquid from the temperature of the 
feed to that at which it escapes from the boiler is expressed 
in dynamical units as follows :— 
CL es Pee eee 

in which ¢, denotes the absolute temperature of the feed. 
Let this latter temperature bear the ratio n' to the absolute 
temperature of the atmospheric boiling point; then we may 
express the same expenditure of heat in the following 
manner :— 


Reh —O ws 6s ss s CD 
and for water, the value of this in foot-pounds per pound, is 
very nearly 

H = 520,000 (n—n') . (3B) 


The value of n' for water ranges in ordi cases between 
0'7 and 0°8. Assuming it to be 0°75, the expenditure of 
heat in the two preceding examples is found to have the 


values given in the following table :— 


Heat expended. Example I. Example II. 
Foot-pounds per pound ... -- 650,000 ... ,000 
Units of evaporation 0°873 1047 


The difference between the quantities in the first line and 
the values of the energy of explosion, are the quantities of 
heat which go to waste with the escaping steam and water 
after the explosion, viz :— 

Waste heat. ExampleI. Example II. 
Foot-pounds per pound... .. «+ «+ 490,438 ... 551,811 
6. Efficiency of the Explosion—This term may be used 

to express the ratio borne by the energy of the explosion to 
the whole expenditure of heat. Its value is as follows :— 

U_ n—1—hyp. log. n 

-_ n—n! : (4) 
And it is to be observed that this value depends solely on 
the ratios borne to the absolute temperature of the atmo- 
spheric boiling point, by two other absolute temperatures, 
viz., that of the feed water, and that of the liquid just 
before it escapes from the boiler. In the two examples 
the values of the efficiency of the explosion are respectively 

Example I. Example II. 
0'245 ... -» 0293 





7. Remarks.—The preceding formule all proceed on the 
assumption that the specific heat of the liquid is sensibly 
constant. This is not perfectly accurate, for the specific 
heat of every liquid increases slowly with the temperature. 
The effects of that increase are shown in the original 
theoretical investigations referred to at the commencement; 
but for practical purposes it is unnecessary to take them 
into account. 

The formule also take no account of the retarding effect 
of friction on the bullet, nor of the inertia of the air 
which it drives before it in the barrel of the gun, nor of 
the loss of energy which may take place through the ab- 
straction of heat from the water by the metal of the barrel: 
those being quantities which can be determined by direct 
experiment alone. 

he initial temperatures assumed in the examples have 
been chosen so as to make the explosive energy of the 
water nearly equivalent to that of an equal weight of gun- 
powder. By choosing a lower initial temperature the 
initial pressure may be moderated; but the explosive 
energy of a given weight is at the same time diminished; 
and a greater mass of water must be used in order to obtain 
a given amount of energy, thus increasing the propor- 
tionate quantity of energy which is lost in propelling the 
explosive material itself, as the following section will 
show. 

8. — Efficiency of Projection. — This term may be 
used to denote the proportion which the energy of the 
bullet at the instant of its leaving the gun bears to the 
whole energy of the explosion. 

Let m denote the ratio which the mass of the bullet 
bears to the mass of the explosive material; M the ratio 
which the whole mass that recoils bears to the mass of the 
explosive material ; v the velocity of the bullet at the 
instant when the action of the explosion ceases, so that the 
energy of the bullet at that instant, per unit of mass of 

2 
explosive material, is a. ; then, neglecting friction and 
the inertia of the air, &c., it can be shown that the energy 
of the explosion of an unit of mass of explosive material 
is disposed of in the following manner :— 


Pe it 2m +1), 
Ux og ™ + M (55 
2m+1 


M+ 1 
1 Las 2m+1),\? 

Ss (: aMyi-* ( )')f (5) 

On the right-hand side of this equation the first term 








2M+1 








m 0" is the energy of the bullet. 
"9 M vt (2m +1 
v m * 
Thesecond, 3g Mei 


is the energy of the mass which recoils. ‘ 

- 3 vy? 2m+1 m+1\, 
Andthe thi, 69 G 2M+1 ° (Fm - D ) 
is the energy of the projectile motion of the products of 
explosion, at the instant when they cease to act on the 








bullet. Hence the cownter-eficiency of projection, being 
the reciprocal of the efficiency, or in other words, the ratio 
in which the whole energy of the —- is greater than 
that of the bullet, is expressed as follows : 
esl + ‘(Ar . 
m\2M+1 
1 _ 2m+1 2m + 1\* } 6 
+s tga + Gee Muchas 
from which it appears that the energy lost through the pro- 
jection of the products of explosion is greater, greater 
1 " 
the proportion > borne by the mass of the explosive ma- 
terial to that of the bullet, and that when the proportionate 
weight M of the the recoiling mass is very great, that lost 
energy is approximately equal to the fraction of the 
energy of the bullet. 


3m 


iture of Heat.— The expenditure of heat! For example, let m 





= 8, and M = 1000; then the 
| three terms of the counter-efficiency of projection have the 
| values shown in the following equation to three places of 
| decimals; c= 1 + 0009 + 0041 = 1050; that is to 
| say, the energy lost in the recoil is 0-009, and the energy 
| lost in projecting the products of explosion 0°041, of the 
energy of the bullet ; the latter being by far the more im- 
portant loss; and hence it is desirable not to increase 
unnecessarily the comparative weight of the explosive 
material. W. J. M. RB. 
Glasgow, November, 1870. 


THE HEAVY BREECH LOADING AND RIFLED 
ARTILLERY OF FRANCE. 
(Concluded from page 306.) 

Tue advantages of the French system of cast iron steel 
hooped heavy guns are not quite exhausted when we have said 
that they are extremely moderate in cost—one result of their 
being very easily and rapidly fabricated—for they seem to 
be safe and durable, and have already reached with 
a calibre as great as has been yet, with any proved value, 
employed to any extent for riffed guns by any other power. 
We ought to have mentioned in its proper place tat the 
obiwrateurs, or gas rings of the heaviest guns, are not invari- 
ably made of hardened copper, but are turned up out of 
thin elastic steel, which, it is deemed, bears the shock of explo- 
sion with less permanent distortion than does the softer metal 
copper. The method of closing the breech is such as admits 
of the most effective gas-tight closure at the instant of dis- 
charge, and in the event of the obturateur, or gas ring, not 
being perfect in its function, or through strain, wear, or 
any other cause, there is any escape of the inflamed 
gases at the rear, these flash out in directions quite in- 
nocuous to the men at the gun, who shall have learned 
once for all, that these directions can be only, either in the 
plane of the rear end of the gun, or directly in the line 
of the chase were that prolonged to the rear. 

No possible misplacement of the breech plug can alter 
these conditions, which was very far from being true of the 
awkward round lumps, that, according to the first Armstrong 
system, were dropped into the top mortise to close the 
breech of those heavy and naval guns. For pretty obvious 
reasons this lump of steel or of wrought iron, seldom if ever 
could be screwed up so as to be absolutely gas-tight, even 
when uninjured, and before (as proved to be the rule at last) 
the tremendous hammering strains to which the mass was 
exposed disintegrated and broke it up, whether made of 
softest iron or of steel. But when it did not drop truly 
into its seat, which was very much hidden from observation, 
and was screwed up crooked, it just d ded upon the way 
it was crooked, in what direction the flashof the ill-enclosed 
discharge was driven forth from apy one or more of ths 
apertures cross-cut into the breech part of the gun, and 
heuce in a few instances men, in the most unexpected posi- 
tions, were struck or singed by the flash. To a larger ex- 
tent also this criticism may be applied to Krupp’s lumber- 
ing and awkward transverse breech blocks of his heavy 
guns ; and what is the power of the flash from an ill-closed 
breech of one of these huge pieces may be imagined from 
the fact, that before the flash rings were added to the 
proper right of the wedges of one form of the Prussian field 
= (mere small arms in proportion) the bones of a man’s 

and are said to bave been broken by the blow of the 
issuing gases at a distance of a foot or so from the ill- 
closed wedges. 

The breech plugs in the Armstrong system were liable to 
be themselves = am into two or more large fragments by the 
discharge if falsely screwed up, and they might be blown 
out in almost any direction through the lateral apertures of 
the gun. The like accident is possible with the breech ping 
of the Krupp heavy breech loaders, and is only guard 
against by his enormous mass of material therein; still, if 
broken across, the fragments of his plug can only blow out in 
opposite directions, transverse to the gun, or possibly 
also to the rear through the open breech. But in the 
French system it is scarcely possible for the breech plug to 
be fractured under any circumstances, and if blown out its 
direction of flight, for some yards at least, must be very 
nearly directly to the rear of the gun. 

But the French system is not absolutely free from 
some counteracting circumstances of disadvantdge, also 
resulting in the possibility of formidable accident, and 
these it is now our business to point out, as well 
as the ingenious contrivances by which they have 
been met, and it is affirmed neutralised. It is obvious 
that although there are but ¢wo motions to be performed 
—one, that of pushing directly forward in the axis of the 
gun, the other that of rotation to the extent of 60 deg., 
in order perfectly to close the breech, yet, in the 
event of the incomplete performance of the first, or of 
its complete performance, but with neglect of the second 
motion, the breech plug, not being engaged as to its screw 
with the threads of the gun, must be blown to the rear with 
a force and velocity, at the first moment, not tly inferior 
to that of the projectile in the gun; and as the breech plug 
is not a symmetric mass in reference to its axis, having the 
heavy handle at one side, and being gripped or detained 
more or less, by the console apparatus, as it leaves the gun 
in the act of ery bay out, so its course must be very 
soon erratic and highly destructive if flying through the 
crew crowded between decks, or to the men occupying a 
casemate. The possibility of some neglect in the hurry of 
quick firing, culminating in such an accident, had not been 
unforeseen, though no! was done effectually to provide 
against it before two formidable disasters occurred, in 1867- 
1868, on board the Montebello and the Valeureuse. In each 
of these the breech plug was blown clear away, and cost 
the lives of several men. In one, if not in both cases, so 
much damage was done to the screw threads, that doubt 
was entertained whether these had not failed through 
simple weakness (or under some unusualstrain of explosion), 
and that the breech plug might have been, as represented 
by the surviving crew of the gun, properly secured in 
place. To test this, one of the heaviest class of these 
was fired round after round; at each the breech plugs 
| serewed out or back through a small angle of rotation, un 
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at last, in place of three-sixths, or theentire of the screwed sur- 
face being in hold with each other, less than a single centi- 
metre in length of threadsremained in hold ateach one-sixth. 
The result was important and encouraging as regards the 
resisting power of the screws, for it proved that even a 
very small proportion of the three-sixths of total thread, 
when in hold, was sufficient to resist several service dis- 
charges, before finally giving way, and that notice was 
afforded of any such neglect tending to such a catastrophe 
by distortions in the threads, sufficient to more or less jam 
the breech plug. It was therefore plain that the accidents 
on board the French fleet had been caused, simply by the fact 
that the best trained men are liable to forget in the moment 
of heat and hurry, some one of a code of mechanical motions, 
however simple ; just as in the old smooth-bore muzzle- 
loading times men’s arms were blown off by No. A or B 
forgetting to sponge, or No. C or D forgetting or neglecting 
effectually to “close the vent ;” and hence, that the only 
remedy must be looked for in providing and superadding 
such mechanical arrangements to the breech-loading 
apparatus that the gun cowld not be discharged before 
the breech plug should be properly in its place. ' 

A number of more or less ingenious automatic contri- 
vances were brought forward and several tried. Two out 
of these alone appear to be in use, and are affirmed to have 
so far proved effectual, employed as they are in combina- 
tion. A sort of bolt or latch, the details of which could 
only be rendered intelligible by enlarged drawings, is fixed 
at the rear of the gun, so contrived that, as the lever 
handle of the breech plug is rotated towards its proper point 
or closure, it sweeps the latch before it, which falls back 
again in rear of the lever, and locks it there until after the 
discharge, when it is taken out of the path of the reverse 
motion of the lever by hand. Thus any tendency in the 
breech plug itself to jar out of huld at the shock of dis- 
charge is prevented ; but this latch carries a piece with it, 
which remains as a complete opaque obstacle in the line 
of sight of the gun, until the latch has so fallen back behind 
the breech plug lever. Thus the man who rotates the 
breech plug has the mnemonic to the eye and ear, of 
the position and click of the latch afforded him, and his 
work is, as it were checked by the captain of the gun, 
who cannot take his final aim until it is certain the closed 
breech is all right. This, however, is not all. These guns 
are fired by friction tubes and a lanyard ; each friction 
tube is furnished with a few inches of thir cord, ending 
remote from the tube in aloop. The lanyard, which is sepa- 
rate and permanent, is of strong cord, and at the end next 
the*gun ends in a pear-shaped ball of bronze of about 3in. 
in diameter, and provided with a spring hook, to take hold 
readily and securely of the loop of the short cord of the 
friction tube. An eye of steel of sufficient diameter is 
secured to the proper left of the gun close to the rear end, 
and is crossed by a sort of little bar or sliding bridge of 
bronze, which is pushed forward by a spring, so that while 
in position forward a ball the size of that on the lanyard 
cord cannot pass through this eye, but can readily do so if 
this bridge be pushed back by compressing the spring. 
The lanyard ball and part of the cord are passed through 
this eye prior to making the connection between the hook 
of the lanyard cord and the loop of the friction tube spring. 
But even when these are thus united the friction tube 
cannot be fired by any amount of pull at the lanyard— 
before the breech is properly closed—for the ball is arrested 
at the bridge, stopped eye, leaving the friction tube string 
still slack. N be.the lever handle of the breech plug, in being 
rotated into place at the end of its course, viz., when in the 
position of our Figs, 11 and 12 (21st Oct. last), bears upon 
a piece which compresses the spring and withdraws the 
bridge from crossing and obstructing the eye through 
which the lanyard cord pe and, this being done, a pull 
at the latter brings the ball through the eye, transmits the 
ae to the friction tube string, and the gun is fired. The 

nyard cord never wholly leaves the eye, being stopped by 
a check cord attached thereto, so that it is scarcely con- 
ceivable that the gunner entrusted with it shall make com- 
munication between the hook and friction tube cord the 
next time after any discharge, except after having previously 
brought back the ball, &c., to their places, 

We have now described everything of importance as 
respects these guns, As regards the gun carriages, all 
except for the boat gun of twelve kilos, are of iron, as made 
by the French Government, though M. Voruz, of Nantes, 
and other makers, for private contracts, have constructed 
very excellent naval carriages chiefly of hard timber. 

As will have been seen by the tigures in our impressions 
of the 2lst and 28th October last, these iron carriages 
differ in a few respects essentially from our own naval 
carriages, and are certainly both simpler and cheaper. 
The tops and sides of the racers are planed smooth; but 
the sides of each racer are not parallel, but planed slightly 
taper and widest at the rearmost end. There are no ww? | 
friction bars, as in our carriages, and their function is 
performed by the sides of the racers, which are grasped b 
“ grippers,” of which one inside and one outside cok 
racer grasps its taper sides—the whole four grippers being 
brought “taut” when the gun is run forward by a 
transverse screw common to both sides. Some of the 

un carriages which we have seen were provided with a 

eavy breeching rope, so that, in the event of the grippers 
being accidentally not screwed up, the recoil shall still be 
brought up. Again, in some examples which we have 
seen, the carriage remains always upon its four rollers ; 
but in general the forward pair are fixed, and the after- 
most pair are so mounted as to trip and drop the rear of 
the carriage to skid upon the tops of the racers. In most 
cases this is effected by means of the eccentric-axled 
rollers, the design of which is due to Mr. Mallet, and 
which, with a model, was presented by him (in 1857, we 
believe) to the Ordnance Select Committee at Woolwich, 
and by them duly pooh-poohed, but since adopted with- 
out alteration in our service, and now all over the world, 
But in others the eccentric is modified into two short 
levers upon a common axis, set at an angle to each other; 
that over the racer top carrying at its extremity 
the roller, whilst the other lever situated at the outer 
side of the racer forces up the rear of the carriage 





to rest upon the roller, the roller lever passing a 
little beyond the vertical or “dead point,” and there 
resting against a stop. The reverse motion of the other 
lever, i.¢., the outside side one (see Figs. 9 and 15, 2lst 
Oct.) to the racer, trips the roller lever again to drop the 
rear end of the carriage. The forward rollers of the 
racers are fixtures, the rear ones are transposable along 
with their axles by driving out and in a large cotter—so 
that these rollers can be either placed nearly at right 
angles to the line of each racer, i.e, in vertical planes 
tangent to the circle of horizontal rotation of the car- 
riage, as in the illustration p. 289, 28th October 
last, when the racers, &e., are ready to traverse the 
carriage; or can be set with the planes of the rollers 
vertical and parallel to the lines of the racers, in which 
position they serve as wheels to transport the racers and 
carriage from one placa to another; or being on deck, 


they in this position tend greatly to fix the gun and | 


carriage, and assist in preventing any motion or break- 


ing loose, when the ship may be rolling and pitching | 
heavily. The lifting up again of the rear end of the gun | 


carriage upon its rollers is effected by the recoil, but can | 


also be done in the event of that being short, by hand. 

Some of the smaller naval guns have vertical elevating 
screws, with ratchet brace lever motion, but all the heavier 
ones are elevated and depressed by a sort of belly-band 
chain of flat links passing under the lower side of the gun 
in rear of the trunnions in a festoon, the two ends, at 
either side, as seen in the figure, p, 289, 28th October last, 
being secured to the peripheries of two worm-wheels and 
rollers of steel sunk in the thicknesses of the carriage 
cheeks, and acted upon by endless screws and winch 
handles at each side of the carriage. The range of eleva- 
tion practicable is greater, if we mistake not, than in any 
of our own naval carriages, and the depression quite as 
great as in ours. The forward cross bridges of these gun 
carriages are massive though hollow, and in cast iron ; the 
aftermost bridges are in wrought iron of heavy trough iron. 
The boilermakers’ work of the carriages of the very heavy 
guns shown at the Paris Exhibition of 1867, was very infe- 
rior and showed evident marks of haste ; but that of such 
carriages as we have had opportunity of seeing at Cher- 
bourg and Toulon were as well put out of hand as need be. 

The gun and carriages are run forward by gear, and 
carried by the side chains attached to the racers, much as 
in several types of our own. The heaviest of these naval 
guns, with carriage and racers, &c,, complete, weighs from 
2) to 24 tons; in weight at least a long way behind our 
Woolwich 35-1on gun, which with its carriage will pro- 
bably exceed 50 tons. 

As regards ammunition, all these guns can fire spherical 
shot, but such is never done, unless through necessity. 

The projectiles proper are limited to three: two are solid 
elongated shot, the one a cylinder with a nearly flat front 
face, intended for naval use at close quarters only, and 
deemed of value as giving a less penetrating and more 
dislocating blow to an armourclad than the other, which is 
an ogival-pointed shot, designed for penetration, 

It is said, though we know not on what experimental 
authority, that these solid ogival shot from the guns of 
0 24 and 0°27 are capable of penetrating, after a few blows 
reiterated in or near the same place, the heaviest armour 
plating employed up to 1868, at distances of from 800 to 
1000 metres ; double the latter range is deemed their limit 
of effecting breaching of heavy armour plating. 

The range at 3 deg. elevation of the flat-frouted projectile 
is 1020 metres, that of the ogival is 1120 metres, a sufficient 
proof of the great comparative resistance, whether in air or 
iron, of the former. Besides these there is a cylindro-ogival 
shell, which, for the 0:24 gun, weighs 100 kilos., and for the 
0:27 gun 144kilos. The projecting charges are, for the 0°24 
gun, solid shot, 20 kilos., shell 16 kilos. ; for the 0°27 gun, 
solid shot, 30 kilos., shell 24 kilos, These charges indicate no 
contemptible resistance in these cast iron and steel hooped 
guns. Both shot and shell have lead—hardened with zinc 
or tin—coating to the rear, aud usually one set of studs, For 
exceptional lengths of projectile we believe two or more 
sets of studs with large freedom, in all but the extreme 
forward range, to suit the advancing twist have been 
employed. The studs are of bronze, and tapped in; and in 
some shells that we saw in store appeared to be very care- 
lessly or badly done, some studs had even been knocked 
out by tumbling about the shot. 

M. Voruz, of Nantes, however, who is a large maker of 
ammunition, pussesses very beautiful moulding machines, 
enabling him to cast the studs on to the shot or shell, and 
in the case of chilled shot, to leave the studs of soft, tough, 
cast iron. We believe that in the perfect carrying out of 
this method might be found the perfection of rifled gun 
projectiles, as well as their material reduction in cost, and 
very considerably increased resistance to their breaking up, 
either spontaneously or on striking a rigid object. 

The fuzes employed for these shells are, we believe, 
without exception, concussion ones, and very much, if not 
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wholly, upon the plan shown in our illustration here, 





by an axial section of part of the forward end of the 





shell, of which A is part of the body, B is the body of 
the fuze (percutante) in bronze, tapped into the shell with 
a good shoulder, and a hole through for screwing in and 
out ; F is the fulminating capsule ; I the safety plate of 
sheet metal between it and the forward end of the striker E, 
which is made of cast zinc filled with fine powder M, and 
stopped at its rear end by a thin disc of lead K, burnished 
into its rabbate in place; this is slipped into the forward 
open end of the cylindrical socket C, which, like E, is cast in 
a brass mould to the exact shape and size, and formed of 
some hard white metal, like type metal. The socket C is 
screwed with a fine thread into the body of the fuze B, and 
the rear end at Dis rendered safe and damp-tight by some 
beeswax and tallow; the whole surface of the rear end, 
from O to O, is finally covered with a tough sort of red 
cement like sealingwax. These fuzes are cheap, simple, 
and said to be effective. 

M. Voruz makes “ time fuzes” of various sorts, most of 
them much simpler than our complex and too delicate 
Armstrong or Woolwich time fuzes, and he poSsesses some 
very exquisite machinery for testing these, and determin- 
ing by chrono-electric means the exact time of their burning 
from the instant of first ignition to that of exploding the 
shell. A wad is used in these French naval guns of a 
rather peculiar description. It is formed of highly com- 
pressed seaweed of the same sort, or nearly, as that em- 
ployed by us for stuffing inferior cushions under the 
name of alva marina. The fibrous pieces of this are 
cemented slightly together by, it is said, a gelatinous 
matter prepared by boiling the same seaweed, but we 
rather think by glue or dextrine in weak solution. These 
wads are of different thicknesses, viz., from 0°16 for the 
gun of that calibre, to 0°27 for that gun, 7.e., in all cases of 
one calibre thickness. They are very light, very cheap, 
seem to act sufficiently well, do not foul the gun, and are 
so blown to pieces that they can do no harm if even fired 
over the heads of troops. They make rather an ugly 
smell when burnt by the flash of the discharge. The 
cartridges are flannel, and carried in cartridge cans. The 
projectiles are lifted by a sort of small derrick crane, for 
the larger nature of guns, with block and fall tackle very 
like a boat’s davit. 

We have now concluded our description, and may per- 
haps venture to congratulate our readers upon having been 
able to give them the first and the most complete and 
authentic account of the French naval artillery that has 
appeared anywhere to our knowledge in English. We 
have now only to add the translation which we mentioned 
early in these articles of the provisional instructions for 
the management of those guns issued by the Minister of 
War in 1867-68. This translation we shall publish as a 
distinct article in our next impression. 








HER MAJESTY’S SHIPS MONARCH AND VAN- 
GUARD. 


Tue following letter has been addressed to the editor of 
the Times :— 


Sir,—In the Times of to-day, under the head of Naval Intelli- 
gence, I see it stated that the Monarch is to be detained in port, 
and not allowed to proceed to sea with the Channel squadron, on 
account of the alleged unsatisfactory state of her stability. Per- 
mit me to state that this information is incorrect; that the Monarch 
will proceed to sea with the squadron, if I am rightly informed ; 
and that her stability is not only not unsatisfactory, but very 
satisfactory indeed. When at load draught, and when to some ex- 
tent lightened by the consumption of part of her coal and stores, 
she has that degree of stability which is ample for safety, but at 
the same time moderate enough to insure steadiness of gun plat- 
form. When quite light, with coals and storesnearly all consumed, 
she still has sufficient stability for mere safety, but it would con- 
tribute to her comfort and steadiness in a gale of wind under can- 
vas to admit water ballast into a few of her lowest compartments, 
for which provision has been expressly made in her design. 

Very similar statements hold for the Vanguard and the other 
three ships of her class, except that, from the calculations which I 
made at the Admiralty and from what I krow of the actual ships, 
I think it likely that some amount of permanent ballast (which 
should be iron and not water ballast) may be necessary in their 
case. The necessity for this, if it exists, arises from the success 
of our efforts to reduce the weight of the mere iron hulls of these 
ships so far as was consistent with due strength, for reasons which 
every shipbuilder and engineer will appreciate. When I left the 
Admiralty all these vessels seemed Likely to be several inches 
within their intended draught (some five or six inches), and in that 
case it would probably be necessary to correct the centre of gravity 
by ballast, observing that 100 tons of cheap pig iron in that form 
would serve the same purpose as 200 tons of expensive iron distri- 
buted throughout the hull and wrought into the structure. 

Allow me to add that, with proper manag t, the 
of safety ought not to arise in any of these high-sided ships—first 
because provision for adjusting vertical height of the centre of 
gravity has been made in all of them, and, secondly, because they 
all possess the quality of increasing stability up to very large angles 
of inclination ; whereas the Captain was lost from the fact that 
her stability began to diminish at a small angle of inclination. 
Those who understand the subject know perfectly well that the 
essential cause of the Captain s loss cannot possibly operate in the 
case of the Monarch or of the Vanguard class, and it is not right 
to allow her loss to spread dread and distrust throughout the 
navy and the country with reference to ships which in no way ree 
semble her. Both the Monarch and the Vanguard will no doubt 
proceed to sea, and nothing but an amount of neglect which I know 
to be practi ly impossible at the Admiralty, could occasion the 
smallest possible risk of their being sent without a proper degree 
of stability. 

I propose to state the facts connected with the stability of these 
ships more fully in a preface to a new edition of my work on ‘‘ Our 
Tronelad Ships,” which is now called fox. 

I have the honour to be, Sir, your obedient servant, 

Manchester, Nov. 7th. 
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INTERNATIONAL EXuIBITION.—The days named for the recep- 
tion of the different classes of objects are as follows: Machinery, 
February 1, 2, 3, and 4; scientific inventions, Feb. 6 and 7 ; edu. 
cational works and applian Feb, 8 and 9; pottery and raw 
materials, Feb. 10 and ti; woollen: and worsted fabrics and raw 
rag 7. Soe 14; sculpture not en if of 
utility, Feb. an ; paintings applied to wor! uti 
Feb. 17; sculpture applied to works of utility, Feb. 18 = 
20; engraving, lithography, photography; &c., Feb. 21 ; 
architectural desi , drawings and models, Feb, 22; tapestries, 
carpets embroide &e., Feb. 23 ; designs for all kinds of decora- 
tive prone ogy 24 ; copies of pictures, mosaics, enamels, 
noe 25; paintings not applied to works of utility, Feb. 27 

















' Nov. 11, 1870. 


THE ENGINEER. 





325 








THE FROELICH GAS FURNACE. 

On Friday last the opening of one of the finest wire mills in 
Erigland, belonging to Messrs. Gray and Co., of Sheffield, and 
situate rear to the Midland Railway, andin which a new system in 
this country of generating gas for furnaces was for the first time in- 
troduced, brought together a large number of the leading gentlemen 
connected with the steel and iron trades in Yorkshire, as well as 
some from the United States. The apparatus for generating the 
gas consists of two fire-brick chambers, connected at the bottomn 
by a short flue. The first chamber contains the fuel in a powdered 
state, which descends by gravitation, and is burnt by the aid 
of a fan blast entering through a number of tuyeéres near the 
bottom of the chamber. The gaseous products pass through the 
flue into the second chamber, which is supplied from time to 
time by a door placed at or near the top, with coke or large pieces 
of non-bituminous coal, so that all the gases made in the first 
chamber are forced to ascend through a column of red-hot coke, 
The gas is thus converted into carbonie oxide, and is then ready 
for use. The chambers are constructed at the end of the furnace, 
beyond the bridge, a short flue or passage connecting them to- 
gether. The outer wall of the chamber is supported by the iron 
casing of the furnace, which is cast with a sill to receive it. The 
patentee of the gas generator is Herr Frilich. 

After having examined the mills and furnaces the party sat 
down to an elegant collation, served in the priacipal office, which 
was handsomely fitted up for the occasion. In the works there are 
four mills, an eight, twelve, fourteen, and nineteen inch train; the 
eight inch, which was rolling No. 5 gauge wire, being one of the 
finest to be found in the country. It is worked by coupled 
engines of 150-horse power. There are four Galloway boilers, 
and all the requisite machinery and appliances for doing a very ex- 
tensive tiade. A piece of steel some 4ft. or 5ft. long, and weighing 
1 cwt., was put into the number eizht mill, and in the course of 
about two minutes it was rolled out ina length of about half a 
mile, and coiled up ready for sending off. After the works and 
furnaces had been minutely examined, the company were ushered 
into the principal office, which had been handsomely fitted up as 
a banquetting room, where an elegant collation was served. 
The viands and wines were all that could be desired. Mr. G. Gray 
occupied the chair, and Mr. Fox, the managing partner, the vice- 
chair. After the usual loyal toasts had been given, 

Mr. Huntley (Brown and Co.’s) proposed, ‘‘Suceess to the 
Albion Steel and Wire Mill.” He said he had been much 
pleased with the mode of treating steel and iron by the mode 
patented by Herr Frilich, which had in every way been highly 
satisfactory. He also admired the energy of the firm which had 
converted, in the short space of six months, a barren waste into a 
fine mill replete with the best and most modern machinery and ap- 
er. The money had not been badly laid out, and the works, 

he had no doubt, would be profitable to the enterprising firm of 
Gray and Co. 

Mr. G. Gray said the works had been completed within 
the time specified by the contractors. He trusted that the new 
concern would be as successful in the future as it had been at 
the opening. His firm had now one of the finest mills in the 
kingdom, and if they could not succeed by doing business in a 
straightforward manner they would leave it to others. 

The chairman then gave the health of the contractors, Messrs. 
Davy Brothers, and Walker and Eaton. 

Mr. A. Davy, in acknowledging the compliment, said the pro- 
prietors of the Albion Works had now a mill second to none in the 
kingdom, or in the world, although it had been put up in an un- 
usually short space of time. The health of Herr Frélich, the 
patentee of the gas generators, was then proposed by the chairman in 
eulogistic terms, in which he expressed a hope that the connection 
between the firm and that gentleman would continue for many 
years to come. 

Herr Frélich said he was afraid that his invention got more 
praise than it deserved, but he was thankful to those gentiemen 
who had given him the opportunity of bringing it into practical 
operation at the Albion Works. 

Mr. Swift then gave the health of the managing partner, Mr. 
Fox, to whose energy, indomitable perseverance, and business 
habits the progress and success of the works so far was dte. 

Mr. Fox returned thanks in a brief address, 

The health of the visitors was then given. 

Colonel Gourand (United States), in the absence of General 
Starring, acknowledged the compliment. He said he had served 
five years under General Grant, and had acquired one of his well- 
known characteristics—always to avoid making a speech. Still he 
could not refrain from expressing the pleasure he had experienced 
in seeing the mill at work that day, and witnessing the new system 
by a 4 iron and steel was heated. 

veral other toasts were given, and the party broke up high] 
pleased with what they had seen. itd iat 


QUERIES RESPECTING THER, 
By Cuas. Brooke, M.A., F.R.S. 


WHEN light and caloric were supposed to have a material exist- 
ence the hypothesis of the universal existence of a highly elastic 
lium was u ry, since matter might with the utmost 
freedom be projected through vacuous space ; but as light and 
heat are now generally admitted to consist not of transmitted 
matter, but of transmitted vibratory motion (and why may not 
electricity, so freely interchangeable with the former, be admitted 
into the same category ?), the necessity of the existence of a trans- 
mitting medium, pervading infinite space, becomes at once appa- 
rent; and this medium, hitherto not cognisable to our senses; hag 
been termed zther. 

But it has been further assumed that ether is alone capable of 

transmitting the extremely rapid vibration of light and heat, and 
that it must therefore necessarily pervade or permeate all kinds of 
sensible matter. The questions to be in this com- 
munication are the necessity of this interstitial hypothesis, and 
the probable capability of ordinary matter to transmit the vibra- 
tions of light and heat. 
] It is now generally admitted that when a body besomes heated, 
its own particles, and not those of the supposed interstitial «ther, 
are thrown into a state of vibratory motion, the amount of heat 
corresponding probably to the amplitude of the vibrations; hence 
a certain amount of energy has been communicated to those par- 
ticles, and, at all events in the case of celestial mediations, the 
molecules of «ther must previously have possessed the energy oF 
vis viva which they have communicated. Hence ether, being sus- 
ceptible of vis viva, has recently been admitted to be ponderable, but 
this admission is not a necessary consequence, for although the idea 
of the existing energy is associated with that of weight,in consequencé 
of the constant energy acq by gravitation having been taken 
as the measure or unit of enerzy, however acquired, there is no 
necessary connection between them. Suppose, for example, that 
a flea were placed on an orbilating planet, of the size of a pumpkin, 
while its muscular energy would remain undiminished, its weight 
would be infinitesimal, and the first leap would obviously plunge 
it into infinite space, to perform subsequently perhaps an indepen- 
dent orbit. ‘ 

Further, it has been shown fromthe investigations of Mr. Norman 
Lockyer, to whom the progress of solar physica is so largely in- 
debted, that incandescent gases are capable of initiating vibrations 
of definite periods, which are, moreover, occasionally accelerated or 
retarded by the proper motion of the emitting gas. What reason 
can there then be for doubting that gaseous matter is capable of 
bree i heat waves, and, if so, of likewise transmitting the 
waves 0! i 








identical phenomena of reflection, refraction, and polarisation ? 
May not in fact, in some instances, the perceptions of light and 
heat be but different senscious impressions produced by the same 
vibrations ?” 

The only basis on which the interstitial-ether hypothesis rests 
is the assumed incapacity of ordinary matter, whether in the | 
solid, liquid, or gaseous state, to transmit the vibrations of 
light and heat, because the only vibrations, namely, sonorous, 
with which we are acquainted, are almost immeasurably slower 
than those of light and heat, the one wy numbered by at most 
a few thousands, the other by hwadreds of millions of millions in 
one second of ti i must be borke in mind that sonorous 
vibrations wo dlougs in the production of which 
repulsive forces ate alone coneertied; whilst, on the contrary, light 
and heat vibrations are fieeessarily transverse, and the production 
of these is solely dre to attfactive forces. Now these respective 
forces obey very differe#tt laws, for whilst attractive forces obey 
generally, and probably naiversally, the lawe of the inverse square 
of the distance, moleeulat repulsion must obviously, at all events 
in gaseous matter, obey the of the inverse cube of the distance; 
therefore, from the rate of tfwmeitission of longitudinal vibrations, 
nothing can be p' the tate of transmission of 
transverse waves. Ht has aésetted that moleotilar repulsion 
isa dynamical resultant atid, therefore, ex- 
pression by a statical law; but iis very doubtful whether molecular 
attraction is not equally a dynamical , and, fore, nota 
whit more entitled to claim a statical law than the former. Now, 
in the denser forme of matter, namely, the solid and liquid, it 
appears that the wWave-lengths of created transverse vibrations | 





are indeftwitely imedified, probably by the more energetic | 
action of ¢ forces » for whilst any given kind of matter in | 
the solid or flaid in hina, when incandescent, to emit light 


and heat waved of atid so to form a continuous spec- 
trum, the same matte? im the form of ineandescent gas will emit 
only a few sets of Waves and invariable lengths ; and, 
moreover, some of these wavé lengths are frequently found to 
bear very simple numerical ratios to each other. And even in | 
gaseous matter it has been observed that the bright lines in the | 
spectrum become narrower and more sharply defined by rare, | 
faction; and, on the contrary, broader and less defined by condensa- | 
tion. Moreover, as regattls density, the absorption bands in the 
spectrum appear to obey the sate law as the bright lines. In 
other words, every kind of matter appears to be capable of emitting 
or absorbing its own peoulia? waves, according to its tenacity; that 
is, as the results of tiolecwlar attraction are less and less inter- 
fered with by those of repulsiow, The well-known peculiar inca- 
pacity of any given trangewlent substance to transmit the heat 
rays envitted by a heated portion of the same substance ; or, in 
other words, the ability of the molecules to freely appropriate the 








wave-motion that hae totuet if sothe intervening medium 
by similar molecules, seome further to argte that ordinary matter 
is capable of asstening having the extreme rapidity of 
those of light and heat, And there exists no valid ground for 

distinotiow bet weew light hewt in this respect is further con- 
firmed by the ex of Mz, B. Stewart, who has shown that 
the emiesiow of light ies —_ corresponds 
with their absorpteve power (whether selective or otherwise) when 
not incandescent; and, farther, éven in the decomposition of 
light into true sed beuiis by the tourmaline, it emits, when 


incandescent, the ray that i otherwise absorbed. Can there, then, 
be any valid reason for doubting the abili i matter to 
transmit those tratieverse vibrations, whieh if is obviously capable 
of either absorbing of ‘emitting ; if so, what ground is there 
for the hypothesie thet the transmission of Fight and heat waves 
necessitates the présenes of twperceptible ether in the inter- 
stices of perceptible matter. 

If the existence of «ether in infinite space, essential to the un- 
dulatory theory, be admitted, it may be asked, how is it possible 
to conceive its exclusion from any portion of space? A very 
simple hypothesis propounded by the writer in the introduction to 
the last edition of his “‘ Elements of Physics” will meet this 
difficulty, namely, that wther (like its fluid namesake with water) 
is immisedble with known gaseous matter. This, it must be ad 
mitted, is sheer hypothesis ; but if true, it must ever remain so, 
as being beyond the reach of human ken. But of this we may rest 
assured, that if it be not wanted in and around even our cor- 
poreal frames it is not there ; the contrary supposition would be 
inconsistent with the infinite wisdom of the Creator of the 
universe, 


THE new buildings of the Glasgow University on Gilmour Hill 
were formally opened on Monday by the Duke of Montrose, Chan- 
cellor of the University. Among those present were the Marquis of 
Bute, the Lord Justice General, Mr. Gordon, M.P., Sir Edw. Cole- 
brooke, M.P., and Mr. A. Orr Ewing, M.P. It was stated that from 
subscriptions and from Government £254,000 had been obtained, 
and £117,000 had been received for the ground upon which the 
old college stood. Everything in connection with the new build- 
ing was paid. There was still, however, required the sum of 
£350 for a hospital and £640 for a college hall. Of the £150,000 
in publie subscriptions Glasgow had given nearly all. 

THE GOVERNMENT, THE ASTRONOMERS, AND THE COMING 
Eciipse.—In consequence of the refusal of the Admiralty, some 
time since, to grant a ship tothe Eclipse Committee, composed of 
men of science belonging to the Royal Society and to the Royal 
Astronomical Society, all steps to observe the forthcoming total 
eclipse of the sun in an efficient manner were abandoned. The 
Admiralty refused to lend a ship on the ground that the astrono- 
mers wished to be taken with their apparatus to places where 
passenger ships run regularly. An application also made to the 
Admiralty without authority from the committee for the sum of 
£1000, was not complied with likewise. Last week rumours 
gained ground that the Government was not indisposed to lend a 
ship if application were made to the proper authorities, conse- 
quently six or seven days ago, a meeting of the Eclipse Committee 
was held in the rooms of the Royal Society to consider whether 
there is yet time to make proper preparations to observe the 
eclipse. A discussion of many hours’ duration took place ; many 
were for giving up the attempt altogether, but a small majority 
decided to go on with the work. Accordingly it was resolved to 
make an application to the Government for two ships, and 
the sum of £3000; the personal and all other expenses of 
the observers to be paid by the Government. The eclipse 
takes place on the twenty-second of next month; the line of 
the totality begins in the Atlantic Ocean, passes through Cadiz 
and Gibralter, then crosses the Mediterranean to Northern Africa, 
afterwards A — pe we a rd arene, and 
passes #reece urkey, till it ends in the neighbourhood 
of the Black Sea. The gfeatest duration of the totality is 2 min. 
11 se6., and the-sun will not be at go an altitude as to be in 
the best n for observation. observations will for the 
most bé directed to the coroti#, as a great dispute exists 
among astronomers about the question whether the corona belongs 
to the stn, or is an optical effect produced by the atmosphere of 
theearth. The English astronomers propose to make their obser- 
vations at Cadiz and Syracuse ; the American Astronomers under 
Professor Peirce and Professor Winlock, will observe at Gibraltar 
and Sicily. The French astronomers will chiefly do their work in 
Northern Africa. Lord Lindsay will take out a great reflecting 
12}in. telescope to Cadiz, and photograph total there- 
with. The sudden resolve of English astronomers to do more work 
than was expected, is throwing much pressure upon leadingopticians 
like Mr. Browning, and Messrs. Troughton and Simms. Special in- 
struments’ought to be made toobserve the coronain the most efficient 
way, and there is no time to make them. Mr. Browning has pre- 
sented the Anierican astronomers with some fine s pes. 
After the observations of the corona have been made, there is 
likely to remain a wide field for differences of opinion as to its real 





t, since the two are so imately connected by the nature, 


BOILERS AND ENGINES OF THE STEAMSHIP 
KIRKSTALL, ; 

We desife to call the particular attention of our readers to the 
engines and boilers which we illustrate at pages 326—330, 
constituting as they do one of the best solutions of the problem, 
how to use high pressure steam at sea, with which we are 
acquainted. 

Given a plentiful supply of distilled water to be used instead of 
sea water, and one of the great obstacles to the employment of high 
pressure steam at sea is at once removed, but others remain. 
Distilled water from the surface condenser cannot be used 
alone without ruining the boilers. The surfaces become pitted 
and corroded with great rapidity. It is fortunate that a remedy 
exists which is generally successful. It consists im introducing 
from time to time just so much sea water as will keep the 
surfaces coated with a very thin scale indeed of sulphate of lime. 
The difficulty still remains of designing a boiler which shall 
not only be of great generative power and enormous strength, 
but of such a shape as will conform with the conditions under 
which a boiler can aloné be used at sea. It must not only be of 
moderate dimensions, bat of such a shape that it ean be easily 
fitted in the hull ofa ship. If it wefe not for this latter condi- 
tion, no better boiler than the leeomiotive type could be found ; 
but the locomotive boiler is too loag and too low. In most cases 
it would be impossible even to pwt in a new tube without 
taking the whole boiler out, and there are certain obstacles to 
cleaning the fires and tubes of such boilers which can only be 
understood by the seagoiig engifieer, but are nevertheless all- 


powerful. 
But although floor, or more strictly perhaps, deck, space is 
not always available at sea, we have almost always at command 


all the vertical height that can possibly be d. There are 
few steamers of any size which are not 1 fft. in the boiler- 
root. The engineer Who Gamiet desigh ah ésonomical and 
efficient boiler standing 14f high, even with limited ground 
space, must be incompetent. We hold, therefore, thet for high 
pressure at sea vertical boilers are better than any , but we 
use the word “ vertical” with some restrictions. It is by no 
means n that the products of combustion should escape, 
as they do im most vertical boilers, direstly apwards and in no 
other way. What we mem is, that the dimension of 
the boiler should be Te. irrespective of the ment of 
the flues. The boilers of Kirkstall—two im r, one of 
which we illustrate—afford a good example of ovr meaning. 
The boilers it question are imyprovements on a boiler patented 
some time sinee by Mr. Allibow, the improvements éonsisting for 
the most part of a simplification of the entire design. 

As the boilers of the Kirkstall are identical im every respect, it 
will suffice to describe ofte. It consists of an outer shell with a 
domed top 9f¢. in diameter, and about as high. Inside this is placed 
a double fire-box, that is to say, a true fire-box with a circular 
grate 4ft. 10im. diameter or theresbouts, and an outer casing re- 
moved from the inner by a distance of somite inches. ceutral 
upper portion of the itmer box is removed to allow of the escape 
of the products of combustion, while the outer is made 
double, s0 as to constitute, in a Word, an annular flue. The upper 
portion of this flue is bo by @ large number of water tubes 
12in. long. The upper of these tubes have a screw cut on each 
of them ; the lower ends have each a screw owt info them, and the 
effect is that the tubes can be introduced through the upper 
holes, and both screws taking hold together, they can be 
screwed into both plates simultaneously, and are easily made 
quite tight. The products of combustion traverse the flues, as 
shown in our drawings, and, descending to the lowest level, 
escape round about two-thirds of the circumference of the 
boiler through orifices opening into a dry smoke-box at the base 
of the boiler, and thence proceed to the chimney. These boilers 
are no doubt heavy, but they are, as will be seen, very 
thoroughly stayed, and are competent to stand a tremendous 
pressure. Almost every portion of the boiler is accessible for 
exatnination, and the inside of the tubes can be readily scaled 
from the steam space, while the furnace crown can be cleaned 
through the man-holes. The tubes cannot be swept, but to 
remove soot a kind of rose jet is placed in the upper part of the 
box, through which a current of steam can be directed in such a 
way that all the soot is blown of the tubes very effectually by 
vpening a cock for a few seconds. The tube through which the 
jet pipe passes makes a capital stay for the fire-box crown. 

It will be well to state here that during the trial trip of the 
Kirkstall, the boilers, which stand side by side athwartships, 
failed to make as much steam as was expected. The fact and 
its causes are very instructive ; the Kirkstall’s boilers have an 
area of grate-surface of about 38 square feet ; the chimney is 
but 2ft. Gin. diameter and 33ft. hich, without blower of any 
kind, but with a diaphragm extending upwards for about 
9ft. at the base to prevent the currents of hot air from 
the two boilers baffling each other. Now in modern marine practice 
it is usual to allow about 15in. of chimney area for each square 
foot of grate, therefore the chimney of the Kirkstall should have 
had an area of 15 X 38 = 570 square inches, It actually had 
an area of 706 square inches, but this area was quite insufficient 
for the proper combustion of the required quantity of coal, and 
its adoption shows how wrong it is to rely on empirical rules. 
In Mr. Allivon’s boiler there is a down draught when the gases 
are very nearly at their hottest, which pulls directly against the 
chimney draught, and so far takes off from the length of a 
chimney nearly 15ft. shorter than is generally used. But besides 
this, the area of stack—15in. per foot of grate—is suitable only 
when the products of combustion escape at a temperature of 
about 750 deg. Fah., but in the case of the Kirkstall the tempera- 
ture in the uptake did not exceed 480 deg. Fah. The result was 
a deficiency in draught, which is now being remedied by taking 
out the chimney, and replacing it with one 3ft. in diameter, and 
about 7ft. higher, fitted besides with a ring jet, not for general use, 
but only to be to in emergencies. We may add that the 
performance of the ship fell short of that which Mr. Allibon 
expected to obtain, because the pitch of the screw— 16{t.—is 
greater than was intended, and locked up the engines. The ship 
is being fitted with a new screw 14ft. pitch, and is taking in about 
200 tons of ballast, so as to immerse her screw. During her first 
trial it was over 2ft. out of the water. The best results are to 
be anticipated from these alterations. ; , 

We must now turn to the engines, the construction of which 
is very clearly shown in our engravings. The high pressure 
cylinders are 124in. in diameter, the low pressure 33in. The 
stroke is two feet. One great point in favour of the design is that 
the manceuvring of the engines is effected solely by the small 
cylinders. The slides of the large cylinders are actuated by a 
single pair of eccentrics loose on the main shaft, and driven 
ahead or astern by snugs, as in the old hand gear engines. The 
eccentrics for the small cylinders are four in number, driving two 
fixed links, in which a sliding block traverses, so as to keep the 
leadalwaysrigh+. A boy of twelve years old can handle the engines 
with the greatestease. They goahead orastern at the turnof alittle 
hand wheel, the shaft revolving inside the loose eccentrics, and 
taking them up at the proper time with ease and certainty. For 
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the rest, we cannot better describe the engine than it has been 
done already by Mr. Allibon in his specification (No. 2297, 1869). 
The two pistons travel in the same direction at the same time, 
but instead of fitting the two pistons on to one and the same 
piston rod, and having asingle central gland or stuffing-box 
communication between the two cylinders, as heretofore com- 
monly done, Mr. Allibon carries the piston rod of the smaller 
cylinder upwards through that cylinder cover, and on to its 
outer end fixes a crosshead, and connects it to the larger piston 
by means of two side rods or piston rods working through glands 
or stuffing-boxes in the open or uncovered annular portion of 
the upper cover of the larger cylinder, and they may also work 
in suitable guides mounted upon or fixed to the outside of the 
small cylinder. The steam as it is exhausted from each end of 
the smaller cylinder is, by means of a short connecting pipe, ad- 
mitted to the corresponding side of the piston of the larger 
cylinder, where at its reduced pressure, due to the degree of ex- 
pansion, it exerts its force upon the larger surface of the piston 
during its stroke, when the communication with the condenser 
is opened and the attenuated steam is admitted thereinto, and 
the more or less perfect vacuum within the condenser is brought 
to the aid of the return stroke of the larger piston on the one 
side, whilst the steam pressure is acting on the opposite side to 
move the piston in the same direction in the way common to all 
condensing engines. 

Instead of employing any complex arrangements of link motions 
and cut-off valve gear for actuating the slide valves in different 
degrees at different times for governing the admission of steam 
to both cylinders, Mr. Allibon employs, as we have stated, the 
double eccentric and an inverted link for operating the slide 
valve of each of the high-pressure cylinders, which may be 
single ported. The exhaust steam pipe from the larger cylinder 
is carried direct to the condenser, which in a pair of combined 
inverted cylinder engines having the two valves of the larger 
cylinders working back to back, each in its own valve chest, may 
be conveniently placed between the upright frames of the engines 
and at the back thereof; or each engine may have a separate 
condenser—whether an injection or a surface condenser—upon 
which the engine cylinders may be mounted, and so utilise it as 
a framing. 

The manual power required to start, reverse, or stop these 
engines is reduced to a minimum by having to operate upon the 
small slide valve of the smaller and high-pressure cylinder only, 
instead of upon the large slide valve of the larger cylinder or 
the slide valves of both cylinders. Thus the steam, as exhausted 
from the smaller cylinder, is admitted to the larger cylinder 
throughout or nearly throughout the whole of the stroke of the 
piston by means of a slide valve having a fixed or definite travel, 
and is not subject to being changed, nor is it operated by hand. 
The high pressure steam is, however, admitted to the smaller 
cylinder, under regulation as to volume and time, by means of 
the double eccentric and inverted link motion, as hereinafter 
described, the amount of “cut-off,” or the degree of expansion 
in the smaller cylinder, being regulated by changing the relation 
of the slide valve rod connection to the position of the slot link. 

In vertical inverted cylinder engines suitable for screw-pro- 
pelled ships the smaller cylinder is uppermost, its riston rod 
works through its top cover, and by means of a crosshead fitted 
thereon, each end of which has a side rod, which is also a piston 
rod, is connected to the larger pistoa, into one side of which it 
enters, and on the opposite side the other side rod or piston rod 
connected to the other end of the crosshead similarly enters, so 
that the lower portions of each of the two side rods or pga 
rods enter the larger cylinder at each down stroke. Thus it will 
be seen that all the piston glands are accessible, and there is no 


il 









SECTION .ON LINE A.B 





direct passage way or communication either by glands or othe 
similar openings by which the vacuum can be impaired of 
destroyed by the leakage of steam from the smaller cylinder. All 
the steam admission and exhaust passages are short, and the slide 
valve chests of the two cylinders of each engine are brought close 
together, so that the loss of effective pressure and steam heat is 
reduced to a minimum. 

As regards the question of power developed and economy of 
fuel, it would be unfair at present to say much. We hope to he 
able to speak fully on this point when the ship has made a 
second run with her new screw. On her last run steam was not 
admitted to the jackets, owing to the failure of a small pipe. 
There were two or three blowing joints, and one of the 
main slides passed some steam, as it did not work home 
to its place. The engines had not been four hours 
under steam when the trial came off, and the coal was 
very bad. It will be enough to say at present that the 
engines worked up at times to 348-horse power, and that 
theconsumption of fuel was extremely small even for 
compound engines. The diagrams were very good, and the 
vacuum excellent. The extremely low temperature in the 
stokehole, 80 deg. to 82 deg., was due in part to the extreme 
efficiency of Leroy’s non-conducting composition, with which the 
boilers are covered,and in part to the absence of the hot smoke-box 
doors present in other stokeholes. We shall watch the future 
progress of the Kirkstall with no small interest. Mr. Allibon 
was brought up among locomotives, and we have long held that 
no one is more likely to solve the problem of using high-pressure 
steam at sea than a locomotive engineer of intelligence and 
talent used to high pressures all his life. 








BLACKBURN’S OIL LUBRICATOR FOR GREASE 
BOXES. - 


THE use of oil in the railway axle-box is gradually, but surely, 
all over the world displacing that of grease. Solid grease, 
depending upon heat for a liquid state, can only act when some 
of the evil it is designed to prevent has already made itself felt. 
Its main advantage is a relative cheapness compared with the 


n 
N 
N 
N 
N 
N 
N 
N 
Ny 
Ny 
\ 
N 
N 
N 











same bulk of oil. This cheapness is ever getting less felt by the 
spread of the use of petroleum. Further, when the cost of the use 
of the oil is taken, together with that of the attendant diminished 
amount of brags worn away, the account shows very favourably on 
the side of oil. The average cost of the and brass in four 
beapings is stated to be not less than two shillings:per thousand 
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miles ; but only sixpence for oil and brass for the same distance. 
The useless consumption of brass also evidently represents an 
expenditure of power and of wear and tear of the engines. 

The great obstacle to the extension of the use of oil would be 
a supposed necessity for changing the boxes; involving, on some 
large lines, an expenditure of many thousands of pounds. To 
meet this difficulty, and, in fact, to obtain a system of transition 
enabling oil to be used in old grease boxes, the apparatus illus 
trated in the cuts below, has been designed by Mr 
Blackburn, the engineer of the Railway Lubricating Company. 
Nearly twenty-five thousand are in use. The lines on which it 
is applied are principally in England, as oil boxes were from the 
first applied on the continental and American railways—the ex- 
treme temperatures, especially of cold, of any but an island 
climate preventing the use of grease. LDesides, the English 
railway carriage is simply a copy of the old English stage coach, 
and in other things besides grease boxes. In this respect, as in 
others, our continental neighbours profited by our dearly bought 
experience. On the North-Eastern and the Lancashire and 
Yorkshire the whole stock of carriages has been running with 
these oil bags for the last five years. On the London and North- 
Western it is applied in the branch lines ; on the Great Western 
to the Post-office carriages, and specially for the comfort of the 
Government clerks, who soon complain of a grinding axle bear- 
ing. A few are on the Metropolitan Railway and on other Eng- 
lish lines, besides the Bombay and Baroda in India, and the 
Danube and Black Sea Railway, whereon the dogs used to 
clean out the grease pans with their long tongues, in spite of 
ever so strong springs for keeping down the covers. 

The contrivance simply consists of a flexible oil holder H 
fillingall the gr partments. It is formed of a bag for holding 
the oil, made of oil-cloth. This bag is contained within another 
of felt. From the mouth, kept open by a coil of wire, there 
hangs down a capillary feeder S, to which, when the car- 
riage is in motion, the oil is shaken up, making its 
way up this feeder to the enclosing felt. bag, which thus, while 
the carriage is in motion, acts as the long leg of a syphon to the 
capillary feeder as the short leg. The brass bearing B is fitted 
with woollen fillets F for evenly spreading the oil, or a pair of 
long strips of felt may also be let into the substance of the brass. 
The attachment of the fillets in the first case, or the slots cast 
into the brass in the second, form the only alterations required. 
These fillets are simply fixed by pins driven into a pair of small 
holes drilled into the edges of the brass. It will be observed 
that the flow from the reservoir only takes place when the oil by 
the mction of the carriage is splashed up against the hanging 
wick or shorter leg of the syphon. Waste is thus prevented 
when the carriages are standing. 

Another plan, with the same object, introduced by Mr. Black- 
burn on several lines, consists in placing a long felt pad inside 
the bottom of the box and kept up against the neck of the axle 
by means of a spring. The whole is slipped into the box through 
a hole tapped for a screw, which then closes up the box. The 
motion of the carriage and the capillary attraction of the felt 
keep up the supply. 

1t would be difficult to conceive any simpler contrivances for 
the purpose than the above described, being easily putin and out 
without any alteration of the existing box. The only objection 
to the first plan is the facility given by what is a flexible and re- 
movable oil flask, for pilfering the oi:. This objection might, it 
seems to us, be met by applying some adhesive composition to 
the sides, preventing any removal without consequent loss of 
time and actual destruction of the flask, which, as it is, only 
costs ninepence, 

It will be observed that no attempt is made to use the oil over 
and over again after separating it from the particles of waste 
brass, as is done in many forms of the boxes used on the Con- 
tinent. This advantage can, however, only be attained at the 
cost of additional complication, and is certainly not attainable 
without a complete remodelling of the bearings of carriage roll- 
ing stock originally constructed for the use of solid grease. 








WARHURST’S APPARATUS FOR CLOSING THE 
BOTTOMS OF DOORS. 


In the annexed cut we illustrate an ingenious arrangement for 
closing the space intervening between the bottom of a door and the 
cill. It consists, as will be seen, of a self-acting descending 
parallel bar or slide, arranged to work in a rebate formed in an 
outer mould, and connected to metallic plates, to which spiral 
springs are affixed, the bottom edge of the slide being scribed and 
fitted to the floor, then covered with india-rubber or other pliable 
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SHOWING POSITION OF SLIP WHEN DOOR IS SHUT 


material, so that as a door thus provided closes, the end of slide 
comes in contact with the door jamb, and is thereby pushed for- 
wards and downwards by the action of the metallic plates, which 
act in the same manner as cranks, and in turning wind up the 
springs. Immediately the door begins to open the slide springs 
up, and allows the door to open freely over og ge = of the 
floor. The invention has been patented by Mr. Warhurst, of 
Whalley Bridge, Cheshire. 








ANNUAL INTERNATIONAL EXHIBITIONS.—Her Majesty’s Com- 
missioners for the Exhibition of 1851 notify that an Act intituled 
“The Protection of Inventions Acts, 1870,” 32 & 34 Vict., cap. 27, 
has been passed for the protection, amongst other things, of the 
exhibitors at the Annual International Exhibitions, and contains 
provisions similar in character to those which were effectual for 
the protection of inventors at the Exhibition of 1862, in pur- 





suance of ‘‘ The Protection of Inventions and Designs Amendment 
Act, 1862,” Cae 
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JORDAN’S CARVING MACHINERY. 


Opr attention has recently been called to 
improvements and modifications of Jordan’scarv- 


ing ery, designed by the inventor and 
manufactured b essrs. John and Henry 
Gwynne, of the Susman Ironworks. This 


machinery was —— inally designed for assisting 
in the execution of the carved decoration of the 
interier oe Ay Houses - ee and . - 
80 employ: uring the whole pi of the 
woh kok at the Government cole, Thames- 
bank, and at the patentees’ works in Belvedere- 
road. The machines originally used at Thames- 
bank are now in possession of Messrs. George 


Trollope and Sons, and are still in use in the 
same building ; and those at the works in Bel- 
vedere- are 


in full operation, principall: 
on church fittings. The new machines, which 
are like the originals in principle and general 
construction, are greatly alte: and improved 
in detail, particularly in those parts which tend 
to facilitate the production of statuettes or 
other work on the round requiring much under- 
cutting. 

The large machine just finished at the Ham- 
mersmith works consists of two parts :—The 
first, or horizontal part, is a bed-plate having 
two planed parallel rails, on which a frame 
fitted with double flanged wheel. travels ; this 
frame in like manner presents two parallel rails 
at right angles to the former, on which the top 
or floating table rolls by its wheels. For fiat 
work, such as the panelling of the Houses of 
Parliament, this iron table is covered with wood 
as the readiest means of fixing the work to it, 
but for round work another apparatus is fixed 
on it, called a turntable. This is fitted with 
three chucks which revolve in it, and are identi- 
cally divided by deep square notches in their 
edges; these are numbered, and the table is 
fitted with detaining Jatches, which fall into the 
notches and keep each chuck securely fixed in 
the position given it by the workman; the 
turning table is also fitted for revolving in bear- 
ings, which are fixed on the permanent hori- 
zontal table of the machine, and this mo- 
tion can also be arrested at any angle de- 
sired by the workman. 


be made is fixed on one chuck, and the pieces of wood or other | columns from floor to ceiling. It consists of a stitf parallel frame- 





is fitted with mandrils, which carry the carving 
tools and a central head in which the tracer 
is fixed. The whole of this frame is capable 
of vertical motion only, and its adh 2 is 
very nearly balanced by a loaded treadle with 
which it is connected by overhead levers and 
connecting rods in such a way as to bring the 
up-and-down movement of the cutters and 
tracer under the management of the work- 
man’s foot. The revolution of the cutters at 
the high velocity required is obtained by be- 
velled friction gearing, in which the elastic pro- 
perty of vulcanised rubber is taken advantage 
of. The main formation of the machine will 
now be readily understood. The workman 
stands in front of it with one hand on each of 
the hand wheels and one foot on the treadle ; 
with the right hand he can move the table 
laterally, and with the left he rolls it to and 
from him. By these two motions he can bring 
every point of the pattern under the tracer, 
and since the cutters on each side of it are 
at the same distance from it as the centres of 
the respective chucks, they will always have 
the same relative position to the block being 
carved. Hence, when the tracer has in suc- 
cession been brought in contact with every 
point of the pattern, the cutters will have 
produced the exact copies of it; but in order 
to bring 7 point of a round pattern in 
contact with the tracer it is requisite to present 
all sides of it upwards at various angles, and 
this is done by the motions of the turntable 
previously described. 

Mr. Jordan has also brought out a smaller 
machine, to be worked by hand wheel, which 
is capable of carving any statuette or othe: 
subject within its range. This he calls the 
amateur carving machine, and we doubt not 
it will become popular with the lovers of me- 
chanical art, since it is capable of reproducing 
very closely, elaborate round works in hard 
or soft wood, ivory, alabaster, marble, or 
any other material which can be worked 
with a steel drill, and no doubt may be ap- 
plied to the harder materials by substituting 


The pattern from which copies are to | second, or vertical part of the machine, is supported by side | the abrasive tools of the lapidary for the steel cutters used for 


wood, ivory, &c. The machine is one of the most ingenious adapta- 


material for the work are fixed on the other two chucks. The | work, which extends over the horizontal part of the machine, and | tions of a well-known principle that has been recently reproduced. 








HYDRAULIC MACHINERY FOR STEERING, 
REVERSING HEAVY STEAM ENGINES, AND 
FOR DISCHARGING CARGO, &c.* 

By Mr. A. B. Brown. 


THE apparatus about to be described in this paper is more par- 
ticularly applicable to large steamships, where there is always a 
constant demand for power to perform various kinds of work. 
For instance, when a ship leaves her port—and especially if that 
port is situated in the course of a tortuous river—a considerable 
amount of power is required to move the rudder with sufficient 
rapidity, as also to start, stop, and reverse the engines. When out 
at sea in fine weather those difficulties more or less disappear, but 
in bad weather the rudder again becomes a source of trouble on 
account of the excessive power required to work it; and lastly, 
when the ship reaches her destination many hundred tons of cargo 
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Hydraulic machinery, however, appears to answer so exceedingly 
| well, and has been so extensively and successfully applied to a 
variety of work inland by Sir William Armstrong, that it seems 
rather astonishing that it has not also been similarly applied on 
ship-board. The system possesses all the elements of success, the 
pressure of water used is high—namely, 1000 lb. per square inch— 
therefore the apparatus employed to overcome the heavy work 
will be of small dimensions, and proportionately light. Geared 
wheels may be entirely dispensed with for all ordinary require- 
ments, and the sizes of pipes, connections, &c., will be similarly 
small on account of the great velocityof such high pressed fluid. 

Having indicated a few of the general advantages of such 
a system, we shall now proceed to describe the different 
| hydraulic apparatus used for steering, reversing engines, 
|and discharging cargo. The first and most important is 
| the reservoir of high pressed water, which is called the steam 
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SECTIONAL ELEVATION & COMPLETE PLAN OF VALVES 


must be discharged. The attention of marine engineers of the 
past and present day has been much bestowed upon the subject of 
efficiency and economy in the steam engine, and some have applied 
steam cylinders for reversing the valves; but by no means the 
same attention appears to have been bestowed upon a rapid as 
well as simple means of relieving the ship of her cargo, supplying 
her with another, and at the same time adapting such appliances 
to _ oe Me pod eg of Ges ship. mn 
n the most modern steamships, where steering, reversing the 
engines, and meee cargo is effected by mechanical power, the 
steam is sent through large pipes to the different localities of the 
ship, where steam engines of the i type perform the 
work. As the steam pressure, however, is comparatively i 
wy low—seldom exceeding 60 Ib. per square inch—recourse is 
to geared toothed wheels so as to le small sized engines 
to overcome intense strains. This system, although largely — 


for heavy loads and performing other w both on shi 
boat aaten land, is eed ae y faulty, the machinery is a 
cated, noisy in its action, and anything but econ Ss 


* British Association. 





accumulator. A section of this is shown in the general arrange- 
ment, It consists of a steam cylinder, 3ft. 9in. diameter, 
which has a stroke of 6ft.; it is bored throughout, and is fitted 
with an automatic steam-tight piston, having a rod 10in. diameter. 
This rod works into a corresponding hydraulic cylinder; and hav- 
ing a similar stroke, it is evident that as the area of the larger 
piston is to the smaller, greater in the proportion of twenty to 
one, any steam pressure bearing on the steam piston when multi- 
plied by — = give the pressure of water in the 

cylinder. The boiler pressure, which in this case is 50 lb., enters 
at the steam pipe on the right hand, and acts directly on the 
steam a, thus giving a pressure of 1000 lb. water in the 
hydra‘ cylinder. On the left hand a steam outlet communi- 
cates with a pair of pumping engines, so that when water is 
drawn from the hydraulic cylinder the large piston descends and 
uncovers the steam pipe branch to these pumping ines. Im- 
mediately this occurs ponaoes, a with their cranks 
at ry angles, start and replenish the hydrauli opinion pumas 
up ram and piston against the boiler pressure. en the 
h ic cylinder is full the piston is pumped up over the steam 
Pipe orifice, and so the engines.come to a stand, In this way the 
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whole ape aiite automatical and requires no attention 
after being once s . The space under the large steam piston 
is open to the exhaust pipe of the engines through the pipe at the 
bottom of the cylinder. Having now a constant supply of water 
we shall proceed to ider the arr t and detuils of the 
steering gear. 

In considering this subject it may be necessary to state that the 
work to be performed is very similar to those that follow, namely, 
reversing engines and discharging cargo ; and, therefore, that one 
explanation of the kind of apparatus employed will save time. 
The motion necessary in all these cases is reciprocal ; in steering, 
the tiller must alternate between port and starboard, the link 
motion between ahead and astern, and the load to be lifted 
between the hold and deck. The work being, therefore, similar in 
its nature, the mechanism used consists in each case of an 
hydraulic cylinder fitted with a ram working in a stuffing-box 
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This for convenience we shall style the primary system. Such o 
cylinder is single-acting, exerting its force only im one direction. 
The secondary system, which is used in the steering gear, which 
will now be considered, acts in both directions. The steering gear 
consists of a pair of primary hydraulic cylinders, placed athwart 
the ship, with its ram connected to the otber at the centre, 
where it carries a bush or swivel collar. Into this collar the 
tiller is inserted, in which it has free end play. When the port 
cylinder receives its water supply the star! eylinder exhausts, 
and the motion of the tiller z to starboard, and vice versa. The 
slide valve employed to distribute the water is shown in an 

scale in the sectional elevation. The valve chest and face, 
it will be seen, are very similar to that of an ordinary steam engine ; 
but the slide valve is slightly different, inasmuch as its exhaust 
cavity or port covers all of the ports on the valve chest face, the 
object of this being to give free communication between the port 
and starboard cylinder and exhaust. Two bridges are also placed 
across this exhaust cavity, so that on the necessary movement of 
the slide valve, the port, starboard, and exhaust passages are all 
closed. The admission ports are placed at the extremes of the 
slide valve, which has in its back another face, upon which works 
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a subsidiary valve. The slide valve just described is moved by 
an ordinary steering wheel, which has a screwed bush in its nave. 
This works on a screw on the valve spindle, and thus screws it 
backwards and forwards. This arrangement is quite sufficient to 
cause the rudder to move backwards and forwards ; but it will be 
evident that the smallest possible opening of the slide yalve 
would suffice to put the rudder hard over either way witheut the 
steersman being aware of such motion ; it is therefore necessary 
that a self-acting cut-off valve should be introduced, This eon- 
sists of the subsidiary valye, which is moved entirely by the 

tive motion of the rudder. It resembles very much an expansion 
valve of a steam engine, its action being somewhat similar, 

When the steersman moves the steering slide, say to half port, 
the rudder will only move through half its distance, carrying with 
it the subsidiary valve, at which point it will stop; a further 
movement, however, to full port will be followed by @ further 
movement of the rudder and subsidiary valve when the position is 
now “‘hard over.” It is necessary that the rudder in guch a 
position should have a certain umount of elasticity, and 
this is obtained by the relief valves at the 
the valve chest. Any excess of strain on the rudder 
in a contrary direction beyond that exerted by the force of the 
steam accumulator will cause the water in the steering eylinders 
to flow back in the reservoir. When, however, the relied by the 
force of a sea striking it or otherwise, is driven back amidships, or 
towards that point, it carries with it the subsidiary slide valye, and 
so increases the open port which admits the water back again, bringing 
the rudder to its original position. The connection between the 
rudder and the subsidiary valve may be either by rods or by 
hydraulic cylinders and pipes. If the steering valve be placed on 
the bridge, where undoubtedly it ought to be, then hydraulic 
pipes will be found most convenient, butif it is placed at the stern, 
then connecting rods will be cheaper and simpler. 

Having brietly described the leading features of the steering 
gear, we now pass to the application of water pressure te 
reversing heavy steam _ engines. As the reversing links 
or valve motion ‘of marine engines must be actuated in 
either direction, the secondary system of cylinders 
must be applied; but as space in an engine-room is in 
most cases somewhat limited, a more convenient arrangement may 
be effected by using one cylinder, which shall be double-acting, 
being bored throughout and fitted with a piston and double cup 
leathers. The piston-rod would have a crosshead, to which woul 
be attached the suspension links of the valve motion. An ordinary 
slide valve would ea control the motion of the piston and the 
valve motion. By such simple and inexpensive apparatus as this 
there is no reason whatever why the engines of a large steamer 
should not be worked from the bridge, Jeaving only the assistant 
engineer to attend to the injection, X&c., if necessary, in the 
engine-room. With the facility of the combined instantaneous 
action of both rudder and engines under control of the officer in 
watch at the bridge, many fearful collisions and other calamities 
at sea might be prevented. We now come to a most important 
department —at least in a commercial point of view only—namely, 
discharging cargo. It is needless to preface this subject with any 
remarks tending to set forth the advantages of discharging and 
loading fast steamships ——_-— is only too well known and 
appreciated in Liverpool; yet, even with such knowledge little 
attention is given towards enabling the discharging machinery to 
keep pace in some degree with the efficiency and increased speed 
of our ships and engines. Thousands of pounds have been spent 
in the perfecting and introduction of compound engines, 
surface condensers, superheaters, and expansion valves, but the 
steam winch and crane remain very much what they were ten 
years ago—the old stereotyped pattern of little engines, rattling 
cog wheels, and winding barrel. In most of these machines the 
hoisting speed for light loads does not exceed two feet per second, 
and for heavy loads the speed is frequently as low as one foot per 
second, Such speeds are utterly inadequate to keep pace with the 
times, and ships going twelve to fifteen knots per hour, and it fre- 
quently happens that a quick passage is completely neutralised by 
the delay in relieving the ship of her cargo, caused by old-fashioned 
hoisting machines. The question which presents itself is: What 
better machinery can be got ? The answer is hydraulics. A simple 
cylinder, 8in, diameter, with a ram of 7}in., will suffice to raise 
two tons. The arrangement isas follows: —The cylinder is attached 
to the deck, and at its lower extremity carries three pulleys. The 
ram works in a stuffing box at the top of the cylinder ; three pulleys 
are also placed on the ram crosshead, and the lifting chain passes 
to and fro from top to bottom. It will be seen that this cylinder 
is of the primary system, and that the ram with chain descends 
by gravity alone. The valve is a simple single-acting valve, ad- 
mitting water under the ram when a load requires to be raised. 
When it is to be lowered the water is simply exhausted. ‘The 
valve lever is worked by a rope passing down the hatchway, so that 
no special driver is required the operation in hoisting being 
effected by pulling the rope, when the load flies up and stops at the 
maximum height by self-acting cut-off gear. When the empty 
chain is to be lowered the rope balance weight is lifted, and the 
hoist descends. The working speed of such machinery may be as 
high in long lifts as 8ft. per second, but 5ft. to 6ft. per second 
is a safe and efficient speed. Enough has been said in this brief 
paper to show that it is possible to construct apparatus to steer a 
ship, reverse its engines, discharge its cargo, as well as hoist sails, 
and do other hard and laborious work on board ship by a system 
that has been thoroughly tested on land. Practical and unpre- 
judiced engineers will have no difficulty whatever in deciding that 
it is easily and beneficially applied to ships, the only question 
being (it is the all-important one) the commercial aspect. 
The cost of the machinery just described would be considerable 
were it only applied to steering, or te one purpose, inasmuch that 
a steam accumulator and pumping engine must be supplied ; when, 
however, a ship is at seq, that apparatus may be employed in sup- 
plying water for steering, working the engine, &c., and when the 
vessel has arrived in port the same apparatus needs only to be 
connected to the cranes and hoists, and it will be utilised in dis- 
charging cargo; thus the most expensive part of this machinery 
may be kept in constan$ work at sea and in port. Applied as 
indicated, this system af doing the heavy work on board a ship 
not only has great advantages in an engineering point of view, but 
effects a considerable cial saving in cost and maintenance. 
In conclusion, the advantages of hydraulic machinery so applied 
to ships may be briefly stated as follows :—First, the absence in 
the apparatus of all toothed or cog wheels, and any such objection- 
able complication causing great noise and vibration, as well as 
involving the liability to breakages during work. Secondly, the 
high speed at which the work is done by machinery moving at a 
slow speed coupled with an accumulator of light weight. Thirdly, 
the convenience of having on board ship a reservoir of high 
pressed water, thus placing within command an accumulation of 
power for the purpose of directing with precision and rapidity the 
movements of large steam vessels. 











AN accident occurred to the mail train which left Dublin at 
eight o'clock on Tuesday morning for Enniskillen. Near Lisbellaw 
station the engine ran off the line, and was precipitated over the 
embankment. There was no person injured, but the assengers 
are said to have been ‘‘roughly shaken.” This is the third time 
the same train has met with a mishap at the same place. 

ENGINEERING Socrety, Krnq’s CoLteGE, Lonpon.—Mr. A. E. 
Baldwin read a paper on Nov. 4th, on “‘ Brickmaking.” After 
briefly referring to the manufacture of bricks by hand, and dis- 
cussing the relative merits of the various machines, Mr. Baldwin 
went on to describe'the process of brickmaking in winter as carried 
on in the Sydenham tunnel, London, Chatham, and Dover Rail- 
way, in the years 1861-2-3. The statistics, &c., brought forward 
in the paper tended to show the superior economy of the “dry 
process” in winter operations, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 








BRITISH ASSOCIATION UNITS OF ELECTRICAL MEASUREMENT. 

S1r,—The subject of electrical units of measurement for prac- 
tical use, or rather of those units which are based upon the abso- 
lute system of Weber and Thomson, is one which urgently calls 
for elucidation and discussion, for without these it bids fair to 
become involved in almost inextricable confusion, The majority 
of your telegraphic readers, therefore, will doubtless pot share in 
the regret expressed by “*X. X. X.” at the appearanee of the com- 
munication “in which I professed to correct the values of some of 
the B. A. units as given by Mr, Varley.” In regard to this communi- 
cation I have to show briefly that, tf a definition authoritatively 
given, and algeady generally accepted, and Mr, Varley’s own 
statements be allowed te stand, the eorrections t! made are 
both justifiable and logieally ageurate ; and, further, that the new 
definition of the farad, and the substitution of the term veber, as 
the name of the unit of quantity, will probably be regarded by 
electricians generally as both panoceamary and vexatious. In regard 
to the letter of ‘“X, X. X.,” it is the only lucid and eonsistent ex- 
position cf the present conclusions of the B. A. committee that has 
yet appeared, and it clearly indigates—though, somewhat unac- 
countably, the fact is not direetly stated—that the main error in 
Mr. Varley’s letter is in reality the statement that ‘* modern sub- 
marine telgraph cables have an cleetrostatie capacity averaging 
between two-tenths and four-tenths of a microfarad per naut,” or, 
in other words, that the capacity of cables is, roughly, one-tenth 
of what it should be, according to ‘‘X. X, X.,” and te the defini- 
tion of the farad given by Mr, Varley. 

Although I have no personality in seientifie matters, and am, 
therefore, not in the least offended by the reference to “the erro- 
neous idea J have evidently got” of B, A. measures, I must 

int out to ‘‘X. X, X.”—whe would to have the advan- 

ge of me in being closely conneeted with the B. A. committee — 
that this idea has been wholly derived from statements tacitly 
or specificially endorsed by the committee itself, Thus, Mr, 
Latimer Clark, a member of the committee, in his work “ On 
Electrical Measurements,” states that “the unit of quantity is 
called a farad,” and defines the latter as 10 —-° absolute units of 
quantity, The formula for the electrostatic capacity per nautical 
mile of any gutta-percha core is given by the same author as 


approximately h D farads, According to this the capacity of 


d 
modern cables would be between 0°2 and 0°4 of a farad per naut. 
Here the unit of quantity serves to measure capacity, and becomes, 
in fact, the unit of capacity, it being understood that the quantity 
in farads which would be accumulated under the potential of one 
volt is the measure of capacity. I, therefore, simply followed the 
initiative of a very efficient member of the committee in ‘* speaking 
of the unit of quantity or capacity as if they were the same 
thing.” And, although I define capacity in precisely the same 
manner as ‘‘X, X. X.” does, I could not fail to recognise the 
expediency of avoiding in practice the definition of an unnecessary 
unit, which would lead to complication and almost unayoidable 
confusion, and which, moreover, is at variance in principle with 
the resistance unit, In fact, it still appewrs to me that the plan 
of measuring the capacity of a cable on precisely the same prin- 
ciple as we should measure that of a pewter pot or a cask, viz., in 
terms of the quantity it will hold under what may be regarded as 
a given pressure, is so delightfully simple and commoa-place that 
none other should, without absolute necessity, be employed in 
practice; ang that if an additional unit besides the ohm, voit, and 
farad be required it is one for inductive resistance. Of course, if 
varium et mutabile semper be the motto of the B. A, committee, if 
the term veber now stands for a farad, and the term farad for 


| something else, the imputation of erroneous ideas becomes 
| extremely easy. 


‘ : ae ve 7 volt 
Mr. Clark’s “‘farad,” it is to be observed, is the ———— = 
mwegohm 
pa = 10-Sin terms of the absolute unié of quantity. But, as 
10! 
pointed out by “‘X. X. X.,” the B. A. unit of current (or quan- 
A volt _ 105 

ohm lv? 
that Mr. Clark’s ‘‘farad” would be correctly termed amicrofarad, and 
18769 _. me 
yp microfarad, giving from 0°2 to 0°4 of 
Log. e 


tity) can be no other thar = 10-* absolute units, so 


his formula should be 


“ 
| a microfarad ag the capacity per naut. of modern cables. 





Now Mr. Varley, whilst stating the veber to be the unit of 
dynamic quantity or current (a statement of merely arbitrary faet, 
which ** X. X, X.” regards as an error, but which I--not being @ 
member of the committee—had, and have, no right to question) 
observes that “the microfarad, frequently called heretofore by 
mistake a farad, is the unit (? a submultiple of the unit) of electro- 
static capacity ; and for the purpose of giving a rough idea it may 
be remarked that modern submarine telegraph cables have an 
electrostatic capacity averaging between two-tenths and four- 
tenths of a microfarad per naut.” Exactly; in this I ectly 
agree with Mr. Varley, and had certainly no right to call the state- 
ment into question ; but then the farad must necessarily be 10-5 
absolute units of quantity, or—if we must eredit Mr. Varley with 
the adoption of the new definition af the farad—l0— absolute 
units of capacity; since the farad of 10-’ absolute units of 

quantity : 2 
capagity Soa =) would give to modern cables a charge of 
from two to four microfarads per naut. Jn dubio libertas ; 
in omnibus caritas: I think I made out a better case for Mr. 
Varley and other members of the committee than ‘‘ X. X. X.” has 
done, Of course, we are all liable to make /itt/e mistakes, but the 
new definition of the farad would be a great one, both retrospec- 
tively and prospectively. 

Ty all earnestness I would urge the B. A. committee to reeon- 
sider whether it be not too late to change the name of the unit of 
quaytity, and whether the unit which they now designate by the 
term farad be not in practice wholly unnecessary, and even mis- 
chieveus. Should they adhere to their present conclusions, which 
may be considered as arbitrary in the worst sense of the term, I, 
for one, should be called upon to revise the greater portion of a 
year’s work, substituting veber for farad wherever the latter term 
occurs, excepting where it expresses capacity, and would there- 
fore require to be multiplied by ten. Many others, doubt- 
less, are in the same predicament. Besides, such a term as farad, 
in any given acceptation, ‘‘ strikes terribly deep roots,” as Charles 
Lamb would have said. A large number of copies of “ Electrical 
Measurement,” also, are in circulation and use. In conclusion, I 
would point out that the present units of measurement, as pro- 
mulgated to and accepted by the majority of electricians, are as 
given in my table. DesMonD G. FitzGERALD. 

November 2nd, 1870. 





SYPHONS. 


S1r,—Referring to a letter in your impression of Oct. 28 on the 
subject of syphons, may I be allowed to state a few facts which may 
prove of general interest to your readers, while at the same time 
replying a part of your correspondent’s letter? 

n large sqphone I believe it has been found that air 
disengaged from the water accumulates at the highest part of the 
syphon, and if not constantly or occasionally got rid of the flow of 
water becomes interrupted to a greater or less extent. An air 

ump is generally applied for the purpose of withdrawing the air 
rom i —, at the first - and an air pump is also 
generally used for subsequen' reventi any injurious 
Secumulations of air, Uf late another ,-7- =~ 





accomplishing both these objects has been adopted in Germany and 
other continental states. The apparatus is the invention of 
Messrs. Nagel and Kaemp, of Hamburgh, and consists in the adapta- 
tion of the steam jet for withdrawing and ejecting the air. They 
have applied it in a great many cases, and always with entire 
success, The invention was patented in this country y me on 
the 9th of April, 1869, as a communication from Messrs. Nagel and 
Kaemp, and I am authorised as their agent to grant licenses for 
the use of this valuable invention, which is likewise applicable and 
now extensively used for charging centrifugal pumps, whereby the 
additional advantage is obtained of entirely dispensing with the 
foot valve, occasionally a source of trouble and always entailing 
additional expense. I may add that the quantity of steam used is 
so small as to be quite inappreciable. PETER JENSEN, 
89, Chancery-lane, wi 





TRANSMITTING POWER, 

S1r,—In reply to the letter of Mr. Thomson in your last week’s 
issue, there will not be any difficulty in transmitting the power 
from water ata distance of 300 yards, to drive a thrashing machine, 
provided there is a sufficient fall for a small turbine, which would 
obtain a high speed at a less cost than with a water-wheel and 
drums, 

The rope should be made of steel wire of small dimensions, so 
as to be very flexible. This rope would pass between guide 
pulleys, and over a Fowler clip pulley, and thus keep a regular 
strain on the pulley driving the thrashing machinery. 

Chesterfield, November 3rd, 1870. ENGINEER. 


VERTICAL BOILERS, 

Sir, —In reference to the letter of your correspondent, “C.J. W.” 
in your number September 16th, we beg to state that we are the 
proprietors of the patent for Barrans’ cup surface boilers, and con- 
tinue to manufacture them. We send herewith the Mechanics’ 
Magazine, August 18th, 1855, containing the following report by 
the editor :—‘‘ Our attention has been directed to an improved 
method of constructing steam boilers—the invention of Mr. 
Barrans, of Railway Foundry, New-cross—from which results of 
an extraordinary character have been obtained . . . . Ve 
recently we have ourselves tested the power of an upright cylin- 
drical Cates, constructed upon Barrans’ principle, and obtained 
results of a striking character. In our trial of the evaporative 
power of this boiler the fire was lighted with 3 lb. of shavings, 
10 lb. split wood, and 40 1b, ordinary gas coke at 11 hours 6 
minutes, a.m., with the feed water at 62 deg., and the safety valve 
screwed down to 40 lb.; at 11 hours 36 minutes, steam was blown 
off. The valve was then screwed down to 60 lb., and the steam 
blew off at 11 hours 38} minutes; the valve was then screwed 
down to 70lb., and the steam again blew off at 11 hours 
395 minutes. Thus, from water of 62 deg. steam of 
40 lb. pressure was generated in 30 minutes, steam of 
60 Ib. in 32} minutes, and steam of 701b. in 335 minutes. The 
fire was then levelled, and the quantity of fuel supplied and water 
evaporated during the two following hours was measured. During 
that period, the weight of coke consumed was 80 lb., and that of 
water evaporated 980 1b. (98 gallons) ; thus each pound of coke 
was found to evaporate into steam of 70 lb. 12°25 lb. of water at 
62 deg., while in the most careful laboratory experiments 1 Ib. of 
coke is found to evaporate no more than 12°4 lb. of water at 68 deg. 
into steam of 30 lb. This result, which indicates that in the 
boiler under trial more than 987 per cent. of the whole heat pro- 
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Saeed by the consumption, of coke was transmitted to the water, 
is y of a very important character, and proves that Mr. 
Barrans’ arrangement is a very valuable one. roughout the 
trial the steam blew off freely and dry, and no priming whatever 
could be observed. The fire-box measured internally in the clear 
1ft. 8hin. wide, 1ft. 5in. to the bottom of the chamber, 2ft. 6in. 
to the crown of the box, measuring from the grate bars in both 
the latter cases. The water space between the fire-box and the 
shell of the boiler is 4in. wide.” These results stand out in favour- 
able contrast with those quoted in your paper October 14th, 1870. 
1855, 1870. 
Barrans’ cup surface boiler, pounds | Davey, Paxman, and Davey’s boiler, 
water per 1 Ib. gas coke: pounds water perl Ib. coal: 
12°26 from water 62 deg. 95 from water 96 deg. 

We would mention as the best proof of their power and dura- 
bility that we have lately supplied boilers to parties who have 
now in use boilers made when they were first brought out. 

GARDINER AND MACKINTOSH. 
Railway Foundry, New Cross, October 20th, 1870. 
e think the report in question proves a great deal too much. 
ecannot believe that any boiler could by possibility transmit 
to the water 98°7 per cent. of the whole heat developed by the 
combustion of the fuel in the grate. The results of the experi- 
ment are simply incredible; our correspondents, too, should 
hasten to assure us that they are not unique as well. Was the 
Barrans boiler made the subject of but one experiment ?—Eb.] 








THE MaNcHESTER STzAM Users’ Association. — The last 
ordinary monthly meeting of the executive committee of this 
Association was held at the offices, 41, Corporation-street, Man- 
chester, on Tuesday, October 25th, 1870, Charles F. Beyer, Esq., 
C.E., of Gorton, in the chair, when Mr. L. E. Fletcher, chief 
engineer, presented his report, from which we learn that durin, 
the past month 289 visits of inspection have been made, and 
boilers examined, 403 externally, twelve internally, four in the 
flues, and 144 entirely, while in addition five boilers have been 
tested by hydraulic pressure.. Two of these hydraulic tests were 
ordinary ones, simply to ascertain the sufficiency of a boiler 
already in work, while in the other three cases the boilers werd 
new ones, and were tested by hydraulic pressure as ‘well as 
eg examined, both as regards their construction and com- 
plement of fittings before leaving the maker’s yard. In the 389 
boilers examined, seventy-one defects were discovered, seven of 
them being dangerous. Furnaces out of shape; two; fractures, 
eleven ; blistered plates, nine, two dangerous ; internal corrosion, 
eleven, one dangerous ; external ditto, twelve, three dangerous ; 
internal grooving, six ; external ditto, one ; blow-out apparatus out 
of order, two ; safety valves ditto, two, one dangerous ; pressuré 


es, ten;--boiler without blow-out a ; with 
and far simpler mode of | feed-back pressure valves, four, . io ” 
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RAILWAY MATTERS. 


Drrect railway communication between Nancy and Metz has 
been restored. 

* Tue Russi the pletion, in a few ths, of the 
important railway between Poti and Kutais. When continued to 
Fe it will, it is expected, attract the greater part of the Persian 
trade. 

On Tuesday, about half-past four o’clock, a serious collision oc- 
curred between Baron Heath’s carriage and No. 15 carriage of the 
Brixton and Westminster-road tramway, near the Swan Tavern, 
Brixton-road. The coachman and horses escaped unhurt, but the 
baron’s iage, which was untenanted, was shattered by the 
force of the collision. 

THE London and North-Western Railway Company has not yet 
succeeded in carrying through an amalgamation with the White- 
haven, Cleator,and Egremont Railway. Another interview between 
the boards of the two companies is to take place. The directors of 
the Whitehaven, Cleator, and Egremont stand out for a guarantee 
of interest upon the share capital of that company at the heavy 
rate of 12 per cent. per annum, 

On Saturday an inflwential deputation from Sunderland met 
Mr. Harrison, C.E., amd some of the directors of the North- 
Eastern Railway, on the subject of the proposed new coast line, 
which the directors of the North-Bastern Railway propose to con- 
struct between the Tyne and the Tees, vid Sunderland. By the 
plans proposed several of the company’s present branch lines will, 

through line. 





on being connected , fonn one continuous 

Captain Government Inspector of Railways, has completed 
his official of the City of Glasgow Union way, andin 
his report te Board of Trade he says that the viaduet over the 


Clyde and the numerous other works on the line have been carried 
out with great are, and in a substantial manner. Part of the line 
and stations at Bellgrove is to be opened this week, and the re- 
mainder will be opened for passenger as well as goods traffic as soon 
as certain signal arrangements suggested by Captain Tyler are com- 


pleted. 

On er , & pointsman in the employment of the 
London and North-Western Railway, named George —_ was 
seriously injured at Victoria railway station, Manchester. Having 
finished his work for the day, he jumped on to the footboard of a 
train in motion, intending to ride as far as Ordeall-lane station. 
On arriving at Salford junction, however, he was caught by some 
telegraphic insulators and thrown on the line. Part of the train 
passed over his and it was also fe that he has sustained 
internal injury. He was removed to the Salford Dispensary. 

Ir has been rumoured for some time past that the Great Bastern 
Railway Company templates an amalgamation with the Man- 
chester, Sheffield, and Lincolnshire Company. To carry out this 
amalgamation it would be necessary to construct a link line from 
Peterborough to Lincoln, Up to this evening it has not trans- 
pired that surveys for such a line are in progress, but the Man- 
chester, Sheffield, and Lincolnshire has been surveying for a line 
between Lincoln and Sleaford, and also proposes to establish an 
independent station at Lincoln. These measures, if sanctioned by 
Parliament, would facilitate an amalgamation 

OnE morning last week Mrs. Brownhill, of Melling, who is sixty- 
one years of age, had a wonderful escape from injury or death. 
She took a ticket from Kirkby station to Rainford. An express 
train passes through Kirkby for Wigan a little before ten 
o'clock, and it had occasion to stop there to set down some work- 
men. One of the officials told Mrs. Brownhill to get into the express, 
the train she should have gone by not being due for a quarter of an 
hour. As the express train was passing through Rainford junetion 
without stopping, the old lady saw the mistake, and at once 
jumped out. Singular to relate she sustained not the slightest 
injury. 

A RAILWAY accident happened near Hull on Monday. The 
morning taain, bringing merchants and others engaged in Vestness 
in that town from adjacent places, was run into by a goods train 
from York. No lives were lost, but several of the passengers were 
severely shaken and otherwise hurt. _ Mr..Travis, the stipendiary 
magistrate of Hull, and some of his family were in the train, and 
sustained bruises. The accident, it is stated, was caused by the 
fog and the slippery state of the rails. In the Edgbaston tunnel, 
at Birmingham, on Saturday, a passenger train ran into a train of 
empty carriages, which had been left in the tunnel, and some of 
the passengers were slightly injured. 





As the result of exertions made for several years past to connect 
their line with the iron and coal districts of South Wales, the 
Midland Company have effected a working arrangement with the 
Hereford, Hay, and Brecon, and an agreement with the Neath and 
Brecon and Swansea Vale Railways, by which they are now able 
to reach the port of Swansea, and in a short time they will have 
direct access to the port of Newport, by means of the Ross and 
Monmouth and other lines. In order to carry out the necessary 
arrangements ing the traffic, a manager has been appointed 
for the district, and in future it is e ted that the Midland will 
be able to compete successfully for at least a part of the trade which 
exists between the district and the midland and northern counties. 

Mr. Locn, M.P., states that the Duke of Sutherland has given 
him permission to instruct Mr. Paterson, the engineer, to make 
an immediate survey of the country between Helmsdale and Wick 
and Thurso, with a view to the tion of plans for a railway, 
that may be deposited in time for an application to Parliament to 
be made next session, the line to be in continuation of the present 
one, and on the same gauge. The Duke has been induced to take 
this step by seeing the hopelessness of the efforts hitherto made. 
Having important object in view, he hid pe oe to contribute 
a large sum—probably fifty or sixty thou pounds—towards the 
scheme now proj by him, provided he be propertly seconded, 
as he nae wal lieves will be the ease, so soon as a substantial 
and re proposal such as this shall be offered to the public. 
In furtherance of this object, Sir Tollemache Sinclair has offered 
to give all the land on his estate through which the line may ran 
free of charge, and also to take 4 “ reasonable number of shares.” 
We learn that a meeting was held at Thurso on Tuesday, with re- 
ference to the proposed railway. 


THe half-year’s of the Buenos Ayres and Great 
Southern per train mile in the corresponding half of 1869 were 
13s. 3d., and in the past half-year they have increased to 14s, 3d. 


per train mile, wheteas the Working expenses have been reduced 
from 7s, 1d. to 68, 8d. per trait #o that the net profit in the 
first half of this year was 7s, 7. Sle oes = & 
the er half of jag By 3 . been done as a time of 
great depression trade uenos Ayres, arising principally 
from the extretiely low ptices of wool and the unproductive 
nature of the sheep-farming business. Notwithstanding the 
depression, the yo for half-year afmounted to 000, 
against £66,000, and the working ex have been reduced from 


more. With regard to the Salado extension from 
the river Salado the earthworks are entirely completed the whole 
way, and the matefials for the bridge actoss the o have been 
sent out. The rails, sleepers, and other materials will soon be on 
the spot, and there is every reason to believe that the extension to 
Salado will be opened about the Ist of January next. The further 
extension of the line to Carmen de las Flores afi Azul will not 
be commenced until after the line to Salado is opened for 
traffic. The corporation of Carmen de las Flores has given the 
company thirty acres of land for a station there,.and has other- 
wise acted liberally towards the company. By the: original con- 
cession the company is bound to make oy lines of railway. the 
Government require under a guarantee of r cent. on the cost 
of those lines, but that. has since been altered for a subvention of 
£500 per mile of railway the company may be required “to make. 


The extension to Salado will be made for less than £5000 per mile, ‘ 





NOTES AND MEMORANDA. 


Tue value of gold, silver, and copper moneys coined in India 
varies in amount from year to year. In 1866 the amounts were in 
gold £17,662 ; in silver, £14,507,079; in copper, £269,336 ; total, 
£14,794,077. In 1869 the total amount coined of the three metals 
was £5,457,083 in value. 

THE anthracite coal deposits of Pennsylvania underlie four 
hundred and seventy square miles of mountain and valley. More 
than forty million dollars have been absorbed in mining capital, 
about the same sum in canals, and seventy millions in railroads, 
constructed almost solely as a means of transportation for coals, 
Sixteen million tons were sent to market during the past year. 


Some interesting experiments have recently been tried upon the | 
action of various vapours upon wood. If the vapour of bisulphide | 
of carbon be passed over wood the oxygen and hydrogen of the | 


cellular tissue.are expelled and pure carbon will be left behind. 
This carbon emits a metallic sound when struck, and if a wooden 
bell be carbonised in this way it will have the tone of silver. 
Wood carbonised in the vapour of alcohol yields a fibrous coke as 
white as silk, 
THE appearance of walnut may be given to white woods by 
painting or sponging them with a concentrated warm solution of 
ate of potassa. The effect is different on different 
8 timber, some becoming stained very rapidly, others re- 
ot ome time g? — —_ The aa is decom- 
e re ; brown peroxide of manganese is 

counted, whieh te eiter ard el by washing with outer. 
when dry, may be varnished, and will be found to re- 

semble very the natural dark woods. 


A SMALL quantity of ozone is always found in that part of 
the air which is immediately in contact with the lower part 
of the hydrogen flame, and its presence can be shown by 

air h a glass tube. The point of the tube 
tt to be inserted into the lower half of the flame, and the 
draught must be strong enough to divert the flame a little from 
the perpendicalar, but not enough to draw the unconsumed gases 
through it, as they at once destroy the ozone. Burning eharcoal 
yields no ozone, for the reason that the carbon absorbs both atoms 
of oxygen to produce carbonic acid. This method of the formation 
of ozone is of great interest, and may eventually lead to its practical 
application in bleaching and disinfecting. It would appear to be 
a cheaper and better way to evolve the active oxygen than by 
electricity. 

Prorgsson WINLOCK is now engaged in taking pictures of the 
sun on a somewhat novel plan. He uses a single lens object glass, 
4hin. in diameter, having focal length of 40in., made by Clark 
of crown glass, and corrected for spherical aberration by means of 
an artificial star. The tube of the telescope points to the north, 
and the image of the sun is thrown in by means of a plate-glass 
reflector. This glass is not roughened or blackened on one side, 
becatise when that was done the heat of the sun distorted the 
plane surface. The slit is at the object glass end of the telescope, 
so that when it is thrown across no dust is shaken on the plate, 
as frequently is the case in the usual way of working. Professor 
Winlock is to go to Sicily with the expedition sent by the United 
Stutes Government, to observe the eclipse next December. Mr. 
Chapman, a member of the American Institute, well known as a 
stellar photographer, goes with him. 

In the earlier period of the use of fire-arms the exact shape of 
the projectile does not appear to have been considered of very great 
importance, for so late as 1758 Henry Raminger obtained a patent 
for making shot and bullets exactly round and solid. It might be 
thentioned, perhaps, that Rotsipen claimed making bullets of iron, 
steel, stone, orother material, so that they do not seem to have 
been mightily particular. To make his Lyre bullets Raminger 
purified lead with a mixture of red lead with one-third its 
weight of calcined flint, beaten with whites of eggs and ezg shells. 
The cast balls were made round by passing them through a cutting 
engine with steel rollers. In 1692 Philip Dullowe patented ‘‘the 
making of granado shells of glasse, which for cheapnesse and light- 
nesse, and alsoe in point of execution, may be of .great use and 
benefit ;” but as ho specification was enrolled, it would seem that 
the invention was-never developed. The first to introduce the 
elongated bullet appears to have been Abraham Moser, who men- 
tioned it in 1831 in connection with an invention for ** needle guns” 
communicated to him from abroad. 

Wuat is known as the great Cuban hurricane, described by Mr. 
Redfield in the American Journal of Science of January, 1846, was 
traced more than three thousand miles. The terrific hurricane of 
1858 was first observed at about the present time of the year, that 
is, on Oct. 20, at the Windward Islands. It visited, directly after, 
Porto Rico, Hayti, and the Baharias. Then, recurving its-axis, 
it passed over Bermuda on the 24th, its violence there being tre- 
mendous. After this it swept to the north-east, until it nearly 
reached the shores of Europe. This storm is, we believe, con- 
sidered by meteorologists to have exceeded in diameter all of which 
thete are any records, Its ravages were felt seven hundred miles 
east of Bermuda, in the same latitude, and its western edge 
gtazed New York, causing the barometer to fall heavily, and im- 

ing on those shores the extraordinary tides of Oct. 24 and 25. 

ese phenomena storms, not the least curious feature of which 

is that they never touch either of the poles or the equator, have 
been made of late years a profound study by meteorologists. 

Pror. Watcorr Gress, of Harvard College, has experimented 
with various liquids as substitutes for bisulphide of now 
used for filling hollow glass prisms of 60 deg. Bisulphide of car- 
bon is cheap, colourless, and unites a moderately high mean 
refractive to a very — dispersive power, but it is very volatile, 
quite sensitive, optically, to changes of temperature, and has an 
offensive odour. A solution of phosphorus in bisulphide of 
earbon has a dispersive power 50 per cent. greater than that of thé 
bisulphide alone, but it becomes turbid on exposure to — 
from the formation of the amorphous phosphorus. It to 
Prof. Gibbs that the formation of the amorphous phosphorus 
be prevented by dissolving sulphur with the phosphorus, 
and experiment proved the correctness of the conclusion. His 
practice is to dissolve one part of dry flowers of sulphur and 
two parts of phosphorus in four or five parts of bisulphide of 
catbon, and to filter the liquid through a well dried ribbed paper. 
This solution gives a spectrum perfectly cleat, but owing to its 
yellow colour there is a marked absorption at the violet end of the 
spectrum. The disadvantage in using it arisésfrom the danger of 
breaking & prism, for the liquid takes fire spontaneously when 
brought in contact for a few seconds with any porous material. . 

Proressor FowLer, in the Philadelphia Photographer, describes 
a process for producing enlatged photographs withuut solar print- 
ing, which he thinks will be found good and useful. The small 
negative is made in the usual manner. He advises that the pic- 
ture be taken with a long-focused lens at a long di&tance, only one 
principal object to be included in the view. From the negative 
print a transparency or positive upon glass. From this trans- 

ncy makean saliiiecd negative in the usual manner of any size 
sired, With the enlarged negatives print e ed positives. 
The glass on which these positives are printed is to be rubbed over 
with white wax dissolved in ether, and polished with clean silk 
cloth, A colourléss collodion made with amhionio-cadmium is 
used. After the picture is fixed, while yet wet, it is toned for & 
moment with a dilute solution of chloride of gold, afterwatds 


MISCELLANEA. 


TELEGRAPHIC communication between England and the Channel 
Islands was effected on Thursday evening. 

From Chagny it is announced that the Germans appear to be 
marching on Le Creuzot, where are M. Schneider's great irop- 
works. 

Tue Mayor of Kidderminster turned the first sod of the reser- 
voir for new waterworks on Tuesday. The estimated cost is 
£45,000, 

THE prizes offered for competition at the Smithfield Club Cattle 
Show this year amount to nearly £2500, The show is to be opened 
on Monday, December 5th. 

A COLLECTION of drawings, comprising works by Turner and 
Girtin, will be made by the Burlington Club, and placed in the 
rooms of that society in the spring. 

Amonest stoppages of those figuring in high circles is men- 
| tioned that of the clock of St. Paul's, and a petition is proposed to 
| the proper quarter for winding up the concern. 


| THe managers of the South London Tramway have commenced 
running six carriages every morning and evening expressly for 
working men from Brixton to Westminster-road at 1d. fare for 

| the single journey. 
| Ir may not be generally known that the material-used for the 
| foundations and sea-breastworks of the Brighton aquarium is 
of stone recently taken from the foundations of old 

Bridge. 

Mr. Hope’s treatment of contagious disease by administering 
earbolic acid, as brought before the British Association, has not re- 
ceived the public attention it deserves, as a strong case for in- 
quiry at least was made out. 

It is stated that an invention of importance will be brought 
before the Society of Arts on the 21st of December for a new 
method of lighting towns, factories, private houses, railway car- 
riages, &., by vegetable and mineral oils, by Mr. Albert Silber. 

AccoRDING to the monthly official statement 21 Cornish pumping 
engines were reported last month, and these consumed 1631 tons 
of coal and lifted 125 million tons of water 10 fathoms high. 
Average duty, 51,900,000 Ib, hirteen engines exeeeded the 
average duty. 

THE parish of St. George has recently acquired a steam feller of 
seventeen tons weight, to be used in crushing and hardeniiag road 
metal. It was at work on Tuesday in Hanover-street, and the ease 
and rapidity with which it rendered the road smooth and ready for 
use gtatified all lovers of the horse. 

THE Duke of Devonshire, Chancellor of the University of Cam- 
bridge, has offered to establish a professorship of experimental 
physics, with the requisite buildings and apparatus, so soon as the 
university shall have in other respects completed its arrange- 
ments for teaching experimental physics, and 6 have approved 
the plan of the building. 

THE Terras Tin Mining Company having tested Blake’s patent 
stone breaker for the reduction of hard elvan and quartz, and 
finding the machine accomplish the work preparatory to stamping 
at twopence per ton, are now employing the machine exclusively 
for this work. We learn too that Biake’s stone breaker is playing 
an important part in the preparation of the filter beds at the Leeds 
Waterworks, now being much enlarged. 

THE result of the experiments made to ascertain the centre of 
gravity of the new ironclads is, that the Admiralty has ordered 
that the water in the bottom of the Iron Duke shall be replaced by 
360 tons of solid ballast, placed very low in the ship, thus increas- 
ing her stability but diminishing speed. Her iron masts will also 
be shortened. The Vanguard is ordered to prepare for sea. 

A.rHovcs Bradford is surtounded on almost every side with 
steep roads that can hardly be made available for tramways with- 
out great risk being incurred, still there are many foads running 
up the valleys where this cheap, useful, and easy mode of loco- 
motion could be advantageously introduced. Practical gentlemen 
are beginning to turn their attention to the question, and unless we 
are misinformed it will not be long before the subject is taken up 
vigorously by the inhabitants of Bradford. 

At the meeting of the Metropolitan Board of Works on Fri- 
day, the debate on the proposition to appoint a new chairman for 
one year only, was resumed. After a long discussion the follow- 
ing motion was carried by 19 to 2 :—** That in view of all the cir- 
cumstances it is not desirable at the present time that a per- 
manent appointment of chairman of the board be made, and that 
the chairmain therefore be only elected for one year.” It was also 
agreed that the election should take place on the 18th inst. 

THE seven-pounder mountain gun is about to replace the nine- 
sounder gun, manufactured for boat service, in the royal navy. 
The mountain guo, being lighter, is considered better suited for 
the special service for which it is required. The nine-pounders 
already made will become available tor the armament of field 
batteries of artillery in lieu of breech-loaders, with which they 
are now principally armed. This gun is similar in construc- 
tion to the modern muzzie-loader known as the Woolwich gun, 
and weighs 8 cwt. 

On Saturday the Metropolitan Board of Works inspected the 
sites of some proposed improvements in Shoreditch, including the 
widening of High-street, by Shoreditch Church. Miss Coutts 
invited the board to inspect the new street which she has made 
leading to Columbia Market, and to take luncheon in the hall of 
Columbia Market. Mr, Hassard presided, and among those pre- 
sent were Mr. Charles Keed, M.P., and Mr. John Holms, M.P., 
the members for Hackney, Sit William Tite, M.P., and Mr. 
Alderman Gibbons. 

A DEPUTATION of Ty torr in Manchester and Salford 
had an interview with Mr, Bruce at the Home Office on Tuesday, 
to urge the formation of a conservancy board for the river Irwell, 
so that steps might be taken to protect Manchester and Salford 
from periodical inundations. Mr. Bruce said that the recommen- 
dations of the Rivers Pollution Commissioners were being looked 
into by the most competent persons, with a view of determining 
whether legislative effect could be given to and whether it 
was possible to frame a bill which might be to be carried 
through next session, 

THE case of Reynolds v, the South-Western Railway Company 
came before the Court of Common Pleas sitting in banco on Mon- 
day morning. The plaintiff way injuries sustained 
by her at Wimbledon station, and ¥ the trial before Mr. Justice 
Brett the jury awarded her choo. Mf. Setgeant Ballantine now 
moved for a rule for a nonsuit, or for a new ufial, upon the ground 
that the verdict was against the e On the train arriving 
at Wimbledon a young man the tif following 
fell between the carriages and the platform. @impany’s case 
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with bichloride of mercury ; wash the picture and let it dry. The | 


paper to receive the picture is prepared by floating on a solution 
of gelatine, ten grains to the ounce, and dried. For use, float the 
paper’ on clean “water until it lies quite flat, then draw it once 
through the water and drain. Now it m the collodion 
film ef the picture, cover with blotting perer, P flat weights 
thereon, and'let stand until dry. Then, by means of a knife, cut 
the edges of the collodion, and the picture may be raised from the 
glass Mounted on the paper. 


was that the train had fate , and that ho setvant of the 
company had given any invitation to i. The plaintiff's case 
was that the train had stopped, and ae om again. The 
Lord Chief Justice said it was extremely it for the judges to 
detine what an invitation to alight was, because the tances 
varied in every case, The question raised, howevef, Was one 
worthy of consideration, Rule granted. 

ALrity Grepons, a policeman and signalman in the employ of 
the Gfteat Western Railway Company, peticnet at the Carmarthen 


Junction, was on Saturday summoned county magis- 
trates for being drunk while on duty of the 3rd of September last. 
The matter was brought before the gy h a letter 
which appeared in the Pall Malt Sir James 
Hamilton, the presiding the bench thought 
it their duty to protect the lives of ts. They 


were of opinion that the defendant not on the 
night in question, and they inflicted a penalty res or two 


months’ imprisonment, 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS,—MM. Xavier and Borvzav, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 

VIENNA.—Messrs. GEROLD and Co., 

LELPSIC.—A.Puons Diizr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wou¥F, Bookseller. _ 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
™ Industrial,” Preciados 49 y 51. 

NEW YORK.—Wiuimer and Rocers, 47, Nassau-street. 


PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering ji 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 

















TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request owr correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
Jorwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*,* All letters intended for insertion in THE ENGINEBR, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be taken of anonymous 
communications, 

G. P.—Boz on “‘ Heat.” 

A SUBSCRIBER FROM THE First.—Answered below. 

R. P.— You can get the screws you want at the “ Model Dockyard,” Fleet- 
street. 

ag R. R.—Letters addressed to Mr. Henry Wilde, engineer, Manchester, reach 

im. 

es not space to explain the subject fully. Read Bozx’s “ Hy- 

raulics. 

Hackney.—Boz on “‘ Heat,” published by Messrs, Spon, will supply you 
with all the information you require. 

W. McA. anv Co.— Messrs. Heinizmann and Rociussen, 23, Abchurch-lane, 
can supply you with what you want. 

H. P.—There are different methods of making tubes. We shall endeavour to 
supply you with the information you require in an early impression. There 
is no work on the subject. 

J. G. (Liverpool Turkish Baths).—A current of air undergoes no chemical 
change by passing through a passage composed of hot iron and hot 
thoroughly-dried bricks. 

F. H. H. (UVundee).—The invention is of no practical value. The power 
required to wind up the belts would, in your case, be better employed in 
directly actuating the machine to be driven. 

J. R. R.—The ideo of a submarine punch is not new. You will find an 
illustration of such a scheme in an old impression of this journal. The 
thrust block, too, is very old ; it has been tried over and over again and 
condemned, 

A STUDENT OF CIVIL ENGINEERING.—The combination of oxygen with the 

ly or gas produces a totally new compound, which is innocuous, that 
is all; an example of the change brought about is supplied by a pound of 
iron anda pound of rust which are, in externai characteristics, totally 
distinct substances. 

W. K.—Sir John Brown and Co.’s place, Sheffield, is perhaps the largest pinished 
ironworks in the world. For works combining the smelting of the ore with 
the production of rails, dc., we must go to South Wales. Dowlais will 
probably head the list. Krupp’s establishment at Essen is the largest 
steelworks in the world. 

H. anp C.—We have repeatedly answered your question. The principal 
restrictions are :—Speed not to exceed two miles an hour in towns, four 
miles an hour in the country; engine must be preceded by a boy with a 
red flag. Weight must be legibly marked on the machine, which must 
carry @ head lamp at night. The train drawn must have a man in charge 
besides the engine man. On application to Messrs. Aveling and Porter, 
Rochester, you can get a capital little book on the law of traction engines. 

Erratum.—In a small portion of our last edition Messrs. Mather and 
Platt’s address was given as Oldham ; it should have been Manchester. 


PREMIUM FOR WATER METERS. 
(To the Bditor of The Engineer.) 

Sir,—For the information of your correspondent “T. G.,” I would 
mention that in the early of 1869 the municipal council of Seams 
offered a money premium for the best water meter for domestic purposes. 
The a meters were to be delivered in October in the same year, 
The esult I never learnt. F.C. 


p ber 2nd, 1870. 


GALVANISING CAST IRON. 
(To the Editor of The Engineer.) 

Sm,—Will any correspondent kindly inform me how cast iron should 
be , Cleaned, &c., for , and how the bright a) ce 
is obtained? My efforts hitherto have failed. Is it because I use old 
zinc? I can cover wrought iron by the process explained in THE 
ENGINEER a few years ago, but cast iron baffles me. F. P. G. 


CASE HARDENING MALLEABLE CASTINGS. 
(To the Editor of The Engineer.) 

Sim,—Can any of your subscribers tell me the best way to hard 
malleable iron castings? They are for bone mill quien, ados ioin. 
diameter by fin. thick. Will they do if casehardened the ordinary way 
as wrought iron? If any one can enlighten me on this point I shall be 
greatly obliged. CaSEHARDENING. 











MEETINGS NEXT WEEK. 

Tre InstiTuTIoN oF Crvit ENGIngERS.—Tuesday, November 15th, at 
8 pm.: “On the Water Su of the T ; id 
Alexander Leslie, dass, Inst, Co a ee ae 

REMICAL ETY.—Thursday, November 17th, at 8 pm.: ‘Minera- 
logical Notices,” by Professor N. Story Maskelyne and Dr Walter Flight. 


Tux EnGineer can be had, by order, from ewsagent in town 
at the various railway stations; or it pry prowrel, be cupplied diret 








from the office on the following terms ( paid in advance) :— 
nga, — double wonton) a - £0 14s. 6d. 
i it be tal pongo wo double 1 9s. Od. 


= ice oe oe 

will be made. "Tux ENoureen ts registered for tramemssecon abiocd. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, oa. The line eigh 
blocks are charged the same rate for the space they fill. All single advertise- 








Srom the country must be accom; stamps 
Litters relating to ad: rt vabliahinn iment of the are 
to the Publisher, Mr. George Riche ; all letters 
to be addressed to the Bditor of Tax EnoiveERr, 163, Strand. 





DEATHS. 


On the 23rd October, at Isa 
oW. Yorr Ex , at Peris, IsaBe Corus, the beloved daughter of 
On the $list October, at 14, Park-street, Westminster, Samue, Huaues, 


™i be on tee at - 
nm the ovember, reat Marlow, ; J: » G 
father of Edwin Clark, Eaq., C.E., and of Lat'mer. Cinsk Eee, \ md 
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THE BOMBARDMENT OF PARIS. 

Is there to be any bombardment of Paris or of the sur- 
rounding forts? We are almost di to hazard at this 
moment the answer no, there will be none; Paris is to 
be starved into submission. The Prussians are, of course, 




















threatening what will befall the unhappy city when they 
shall have opened their fire upon it. e only delay was 
in the obstacles and difficulties to the transport of their 
enormously heavy guns. But these were overcome, the 
guns were all en route, and, in afew days, the bombardment 
would begin. It was coming nearer. At last, it was to 
have begun on the first of this month; but even yet it has 
not begun, and now “the king is unwilling to give the 
word.” In place of the symptoms of a closely near and 
very imminent bombardment—of heavy working gong 
with heavy supports, labouring to construct far ad- 
vanced batteries, either against Paris, or one or 
more of the surrounding forts, and effecting this 
in the teeth of all opposition—what we do actually find on 
this 11th of November is that the long talked of “ enor- 
mously heavy guns” are quietly ranged “in park” some- 
where not far from Versailles, or St. Germain, or botb. 
And what the “enormously heavy guns” thus’ parked 
consist in we shall let “Our Own” of the Zimes teil in 
his own words, always as favourable to Prussia and 
her interests as partisanship can make them. “Our 
Own” visited the Belagerungs park on the 25th October. 
He could not say in plain English the parked siege guns, 
that would have lacked the smack of foreign flavour that 
belongs to the true “ correspondent” who rubs his skirts to 
Grossherzogen at head quarters, He will not say exactly 
where this park is situated—that is one of the “ things not 
generally known ”—so he will be profoundly secret upon 
this, which is not a matter to eitber ove side or the other of 
the smallest importance, but he does let leak out what is all 
important, and enables us to fori a pretty sure prediction 
of what the game of the Prussiaus will really now be.. He 
is sileut upon this dread fact of where he saw the park 
of his own proper will and mere motion, “not be- 
cause of any caution received or any silence imposed on 
me; on the contrary, nothing could be more frank than 
the exposition of the whole material—guns, mortars, 
awmunition,rounds per gun, ranges, weights, and charges ;” 
and he “ went over the park with two officers of the staff, 
one of the artillery, in the midst of a rainstorm, which 
turned the soil of the plateau into deep, slippery, but 
tenacious mud.” That is, no doubt, deeply impurtant to 
know, though the Britishpublic is left in the agony of con- 
jecture, as to whether “Our Own” had his umbrella 
ard goleshes. However, here is what he saw :— 

“It is a powerful park, but, on the whole, I would say more 
remarkable as an exhibition of penetrating and far-reaching 
ordnance than as a display of potency in vertical tire. There are 
rifled guns which look like field-pieces, and shoot like rifles. 
These are the guns which did their work at Toul and Strasburg, 
and which are known as 24-pounders, throwing a shell of nearly 
80 lb. (i.e., 76lb.) weight, and there are the smaller pieces to which 
I have alluded. There are short smooth-bored iron guns for 
shell—a kind of howitzer, something like an old 56 cwt. gun 
Then there are rifled bronze guns, and, finally, mortars of the old 
fashion, throwing 50lb. shell. One feature of the park is the 
variety of types presented in the siege \ Prussia cannot 
have contemplated great sieges, at all eveuts, for here I find 
mortars of a very ancient pattern from Coblentz, with dates in- 
dicating that they were cast a hundred years and more ago ; one, 
indeed, goes back for its birth to the seventeenth century. The 
ranges of the more powerful-rifled guns here are 7500 schritt, of 
the smaller, 5000 schritt—and 10,000 schritt make one German 
mile—equal to a little more-than 44 English miles. So your 
readers can calculate for themselves, considering the schritt as an 
English pace.” 

Here we have another taste of the German. If a schritt 
be an English pace, would it not have been better to have 
called it so at once; but it happens not to be so, it is the 
German military pace, which is another thing. 

With the rest of the letter we need not trouble our- 
selves further than to remark that, mixed with a good 
spice of military ignorance, one cannot help the dimly- 
formed conclusion that neither “Our Own,” nor bis im- 
portant friends, the “two officers of the staff,’ have ahy 
very assured notion that there will be, or rather can be, 
any bombardment at all. 

As to what really are “ the enormously heavy guns,” we 
have the above quite confirmed by the matter-of-fact and 
unpretending correspondent of the Pall Mall Gazette (1st 
November, 1870), who had also seen the park, about which 
he writes in good mother English from St. Germain, 
where, or near to which, the park, no doubt, is situated, 
under date of the 25th ult. 

To-day I rode to see the siege guns. I do not think there can 
be any harm in mentioning that I had a close inspection of more 
than 150 guns of different calibres, including several batteries of 
mortars. All the o, mortars included, were mounted on what 
we should call field carriages. I mean that they had large wheels 
and trails, and looked only like big field-guns. I donot think any 
of the guns belonged to a regular siege train. All the really heavy 
guns, i.¢., about fifty of the park, had “‘Coblenz” or ‘* Koln” on 
their carriages, and have probably been brought from the ram- 
parts of those fortresses where “‘their presence is no longer 
required.” Even the mortars, bronze ones, about 10in., were on 


trail carriages. Some fifty-two of the ler siege guns were on 
what, to me at least, were very novel carri Fir-t, they had the 
ordinary wooden iage, and thenaniron ework on top ofall, 


supporting a steel gunof very light calibre. Theiron carriage is fitted 
with two sets of rests for the trunnions, sothat, by putting them on the 
highest and lowering the breech, an enormous elevation could be 
given to the gun. Indeed, with the aid of the ordinary screw 
elevator below, I believe that an elevation of 45 deg. might be 
obtained without fear of injuring the carriage. These a of 
which there were some forty-six— would plainly be of little use in 
bombarding the forts. The heaviest guns I saw would probably 
throw a 70 lb. rifled shell. There are two new mortars on their 
way, twenty-one centimetres in diameter of bore, or what we 
should call 15in., throwing a 200 Ib. shell. In addition to the 

I have endeavoured to describe, there were forty-six bronze 
flecsb leading guns—12-pounders, I should say. I must excuse 
myself for not giving more details on a subject which is no doubt 
of interest to many of your readers, but the officer on duty was 
by no means communicative. An attempt to measure the calibre of 
one of the mortars was stopped ly by a sentry, who, after 
examining my pass, said that his orders were stri t against any 
one taking measurements, as the time when fire will be opened is 
= very near—the 1st of November is generally given out as the 

te. 

The fact, then, is at last apparent that the Prussians so far 
possess neither guns nor mortars of a calibre and range 
together adequate to do any serious damage to Paris, as a 
city, by bombardment, or to the forts around it by regular 
attack proceeding to battering in breach. 


00 crafty not to continue as they have so far proceeded— / Since this has been in type “Our Own” has vaguely 





made mention of two rifled mortars expected to arrive, and 
throwing a shell of a few hundred pounds weight. But if 
these were come, and in position, we may say, what are 
two mortars against the square miles of Paris? 

In this journal, on 22nd of July and 19th of August, we 
both illustrated and described what the guns are which the 
Prussians have, up to probably a recent date, deemed 
heavy enough for ail siege pu viz., the converted, or 
the new formed pieces of 24, the shell gun, and their 
medium-sized mortars, according to very old artillery 
notions. The bombardment of a city, to compel surrender 
by the savage destruction of the lives and properties of 
civilians, and by the moral terror produced—a course that 
all civilised nations ought to agree once for all to consider 
now and for ever he ras disgraceful, and as contrary to 
all decency and civilisation as the cannonading a defence- 
less seaport—can only be made effective, especially in avery 
large place like Paris, by the very heaviest class of vertical 
fire, delivered in a perfect shower. Salvos of 36in. shells, 
which humanity may feel thankful the Prussians have no 
chance of being able to deliver, would, if thrown with suf- 
ficient range, uo doubt soon make the heart even of Paris 
to quail ; and in doing so destroy and rub the world for 
ever of monuments of learning, industry, and genius 
therein, that Prussia, with all her brag of advancement, 
has never equalled and could never replace. But what 
must be the range of these shells? Three to five miles 
at the very least, if the forts hold their own—quite 
possible with suitably constructed mortars; but agwin 
happily out of Prussian reach. As to the 24-pounder 
siege guns as incendiary weapons for the deep interior 
of the city, they are all but useless; and for breach- 
ing by regular approach the exterior forts or the 
enceinte—if defended by the heavy naval rifle guns we 
have just concluded describing—they are utterly so. 
Well-aimed and wel!-served—as it seems to be undeniable 
these naval guus are—their tremendous projectiles ought 
to knock tu pieces every breaching battery of guus of 24 
the Prussians can attempt to establish aud dismount their 
guns before a shot can be fired from them, 

We begin now at last to comprehend the real drift and 
significance of Bismarck’s proclamation of some weeks since 
as to what must happen when Paris surrenders to famine, 
and equally to comprehend the cruel skill with which he 
has amused our Government and the French with the pre- 
tence of willinguess to listen to negotiations for peace, 
uever desired before Paris shall have fallen, while only 
giving a better blind for his ‘starvation tactics, through 
which we believe the city must succumb. If these Prussian 
guns, small as they are, could, in large masses, be got into 
some one or more positions to effectually enfilade two ortkree 
long reaches of the enceinte rampart, it is quite con- 
ceivable that by ricochet—in which, however, rifle 
guns are not very good—and direct tire, the defenders 
along these stretches of wall might be absulutely swept 
off as soon as they appeared, aud that in the moment of 
check if not of terror, such large masses of Prussians, if such 
cau be massed in shelter from the fire of the forts and of the 
place, might be thrown forward, as, by a bold escalade, to 
gain possession of the enceinte, aud keep it long enough 
to make interior irregular resistance hopeless. But this, 
for many reasons, we do not think they are likely to attempt. 
We come to the conclusion—perhaps it were more safe 
to say very probable conjecture—that what they do propose 
is to reduce Paris by dogged waiting and by famine. Were 
there “a man to arise” even now amongst the French, 
with the instinct and conditions for command, and that 
Paris could hold out until February next, the German 
campaign might yet end very differently from how it 
began. But we fear for the present for Paris and unhappy 
France—Jacta est alea. 


NAVAL ADMINISTRATION. 


Wirnovt an army for the defence of Great Britain or 
the protection of our colonies from invasion, the sole hope 
of the nation lies in a fleet which has hitherto been con- 
sidered, and not improperly so, the finest that ever floated. 
Take away our ironclad ships, and England dwindles 
at once into a position much lower than that of Turkey— 
worse than that of Greece. Instead of being even in name 
the mistress of the world, she is but a puppet to be played 
with by more politic statesmen than any we can t of. 
Insulted, robbed, degraded, England would be, finally, 
plundered of all worth having, and reduced to the extre- 
mity of begging for a little grace, a little mercy; or of 
uniting herself to her conqueror, gilding the chains of 
slavery, and calling them treaties of peace. In the ab- 
sence of naval streugth England has no strength whatever. 

ing that, Prussia, reinstated France, America, or 
Russia might each or all, dictate to her what terms they 
pleased, and take or leave her her wealth, her institu- 
tions, or her laws, as seemed to them best. Such state- 
ments seem trite. “Of course it is all very true, but it 
has been said, over and over again; why tell us what 
everybody knows?” We repeat the story because it is of 
the utmost possible importance that due attention should 
be paid to it—because we are, and we say it advisedly—in 
danger of losing our fleet; because recent events tend in a 
way to show that the ships we are building, and have built 
for some time past, are not of a kind to serve us 
iu our hour of need. It must be remembered that 
ships are like nations, They succeed each other generation 
by generation. A country may to day an irresisti- 
ble naval force, which will by the operation of time and 
various causes so wear out and shrink away, that in a 
score of years it shall be of no value whatever as a means 
of offence and defence. Fleets demand continual additions. 
Ships are either superseded by better vessels or, worn out 
by age and hard service, sold to the breakers every day. 
These must be replaced. Thirty-two years is said to be 
the duration of a generation of civilised men; less than 
half this is the duration of a generation of ships. It is 
true that vessels more than thirty years old may now be 
found doing service of a sort,so may men of seventy or 
eighty; but it is not the less true that if we were involved 
in a war to-morrow the ships of a past generation would 
be useless, It behoves us to consider well whether the 
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war vessels which we rely on to take their place are competent 
to do as good service—whether the children will prove as 
good men as their fathers and grandfathers, 

The unarmoured wooden ship of war has practically dis- 
appeared ; its place has been taken by the iron built iron- 
clad ; and although the system under which the change has 
been effected has not been as perfect as could have been 
desired, past Lords of the Admiralty and their officials 
have succeeded in building powerful ships able to take 
the sea in all weathers, and beyond question competent to 
carry their crews in greater safety under adverse circum- 
stances than any other craft afloat. Differences of opinion 
have been expressed concerning the arms, the armour, 
and the speed of our ships. As a rule, however, these dis- 

yutes have turned, not on whether our fleet was good or 
ad as a whole, but as to whether, admitting it to be good— 
a fact which no sensible man knowing something of the 
subject disputed—it might not have been made still better. 
The Bellerophon affords a case in point. The merits of no 
ship in the navy have been more keenly disputed. Yet 
the principal point at issue was, after all, not whether she 
was a good or a bad ship, but as to whether she would or 
would not have been a very much better ship if she had 
been made 50ft. longer. It is to be feared, however, that 
the construction of our navy is likely to assume a new 
phase altogether; that the rising generation of ships will 
prove deficient in a way not dreamt of hitherto, and that, 
in a word, we are drifting into a system of design and cou- 
straction which will supply us with ships possessing every 
good quality under the sun, yet lacking the one qualifi- 
cation—the power of going to sea—without which all other 
good qualities are useless, Far be it from us to raise a 
needless cry of alarm, or to echo the senseless claptrap 
which, consisting in the denunciation of everything per- 
taining to Admiralty management, passes with some 
people for honest and competent criticism. We have no 
intention of asserting that our naval supremacy has ceased 
to exist ; but we do say that unless very great caution is 
used, and much care is taken to prevent ideas, good in 
themselves, from being pushed to extremes and so spoiled, 
we may in a year or two find ourselves in possession of a 
young fleet which will be the laughing stock of all 
sensible men. <A great many mistakes to which we 
shall refer presently, have recently been made at 
Whitehall; but standing alone they need not excite half 
the apprehension they have excited in certain quarters. 
The real danger lies not in the mistakes themselves, but 
in the possibility that they will be repeated. The true 
cause of alarm lies in the incompetency of the Lords of 
the Admiralty. It must besought,notin the fact that they have 
sent one = to sea which went to the bottom ina gale, but in 
the probability that they may, for want of proper knowledge, 
continue to perpetrate similar blunders. Mr. E. J. Reed 
has put this view of the case very forcibly before 
the public in a very clever, though rather one-sided, 
article published in the last number of AJfacmillan, 
No man living knows more about Admiralty Lords and 
a management than Mr. Reed, and his opinions 
on the subject therefore carry great weight with them. It 
is impossible to escape a feeling of alarm when we find him 
using such sentences as these—“ It is no longer possible to 
take up our pen to write upon ‘the navy’ without pain and 
humiliation.” ‘I for one—possessing, as I may safely say, 
a fuller knowledge of the danger than the public can 
possibly possess—feel bound to express my apprehension 
that we may have witnessed in the loss of the Captain but 
the first of a series of naval tragedies.” “Ihave dwelt at 
this length upon the Captain’s case because the future of | 
the navy is greatly involved in it. It is so, first, because | 
the successful construction of the navy for the future must ! 
absolutely depend upon the disposition aud ability of the | 
Government to give its confidence to proper persons, and 
it is easy to see what risks we run in this respect; and, 
unhappily, the stronger the Government the greater the 
risk.” “One thing is perfectly certaiu, viz., that good 
political administration will not supply the place of 
scientific skill in the Admiralty offices. The next 
consideration is, that if the Government is mislead- 
able, there are plenty to mislead it.” Mr. Reed then 
goes on to attack, with more force than fairness, the 
body of naval officers who have for some years past 
advocated) the construction of turret ships. That a great 
deal which he says of certain of these gentlemen is true we 
cordially admit; but it must not be forgotten that the ad- 
vocates of the turret system number in their ranks many 
naval officers who are not only ornaments to their profes- 
sion as seamen, but possessed of a very thorough scientific 
education as well. If the Lords of the Admiralty were 
really competent, they would find no difficulty in riddling 
tbe chaff from the wheat. Mere talkers would very 
quickly be sent about their business, while the suggestions 
of practical and able men would meet with an atten- 
tion which they now seldom or never secure. But it is 
impossible that the Board of Admiralty as at present con- 
stituted can escape making mistakes, Country gentlemen 
may be good politicians, but they must lack the scientific 
and practical training which can alone fit any man or 
body of men for the discharge of the duties which Lords of 
the Admiralty ought to perform. They do their best no 
doubt, but they are either in the hands, as Mr. Reed 
shows, of ignorant partisans and enthusiastic inventors, or 
of their own officials, The present Board of Admiralty could 
not prevent Capt. Coles building the Captain, nor Mr. Reed 
from constructing six ships which will cost the country about 
£1,800,000, not one of which can in the face of recent 
events be considered safe ina gale. These ships are the 
Invincible, Vanguard, Audacious, Iron Duke, Swiftsure, 
and Triumph, already fully described and illustrated in 
our impression for May 15th, 1868, pages 357 and 358. It 
will suffice to state that they stand very high out of the 
water, carrying above the main deck battery two guns 
mounted on each side in a species of caponier, and totally 
unprotected from vertical fire. On inspecting the designs, 
we entertained grave doubts as to their stability, of whick 
we wrote at the time as follows: “We have said 
nothing of the stability of the Invincible type, nor 
shall we do more than point out that the elevation of the 








centre of gravity, and the increase of moment due to the 
overhanging sponsons must make the ship a roller.” Mr. 
Reed was, in those days, a tower of strength on the subject 
of stability, and although the data in our possession justi- 
fied us in feeling a little uncertain as to the seagoing 
qualities of the ship, they were not sufficiently ample to 
upset our confidence in Mr. Reed’s judgment. Our doubts, 
however, appear to have been but too well founded ; the 
Times, which may be regarded as semi-official as far as 
concerns its military and naval intelligence, recently con- 
tained the following paragraph :— 

The Invincible, 14, Capt. Lambert, in charge of Capt OC. Fel- 

lowes and Staff of the Steam Reserve, left Plymouth Sound for the 
six hours’ official steam trial. At the time of the Invincible’s 
leaving the Sound she was at a draught of 21ft. 8in. aft, and 20ft. 
6in. forward, her double bottom not being filled with water, and 
having no ammunition on board, the object of this trial being to 
test her new screws at asix hours’ run of uninterrupted steaming. 
At starting the weather was quite calm, but prior to her return 
a strong breeze set in from the westward with proportionate sea. 
The ship during the trial was kept with the wid abeam, and when 
she first hove in sight on her return, steaming in from the south- 
ward, she had the appearance of being almost on her beam ends ; 
and as she approached the Sound it became evident that she was 
heeling over 17 to 18 deg., and the greatest anxiety prevailed on 
shore for the safety of the ship, Although the Invincible heeled 
to this extent she had not a stitch of canvas set, and her topgal- 
lantmasts were on deck. ‘It is therefore certain that even if the 
water ballast and ammunition were on board the ship would be 
unsafe under canvas. 
The Iron Duke and Audacious have been put through their 
inclination trials with equally unsatisfactory results, and 
the 7imes has—erroneously we must believe —asserted that 
the Monarch has been found so unsafe that she will not 
be allowed to join the Channel squadron, her place being 
taken by the Achilles. Mr. Reed has addressed a letter 
to the 7’imes on the subject, which we reproduce else- 
where. It will be seen from this that Mr. Reed admits that 
in the case of the Invincible some ballast will be necessary. 
In point of fact, the Iron Duke is to be fitted with 
no less than 360 tons of permanent ballast, consisting 
of concrete and iron borings, filling up the space between 
her two skins; and her masts are to be shortened. 
We should like to know how far her main deck, 
plated with in, steel on 34in. of fir, will then be 
above water. We confess that we find nothing very 
reassuring in Mr. Reed’s statements. We cannot think it 
possible that a really competent Board of Admiralty would 
have permitted the construction of a ship which heels from 
10 to 18 deg. without a stitch of canvas spread; nor do we 
think it probable that the presence of even 360 tons of 
ballast can make such a ship safe under sail. 

We feel that in alluding at such length as we have done 
to this type we have apparently digressed, but such 
is not the fact. Mr. Reed tells us that the future of the 
navy is in peril, a point on which we fully agree with him. 
But weare very well aware that othersthiuk very differently, 
and it is absolutely necessary, therefore, to cite facts in 
proof of our arguments. The Captain went to the bottom, 
according to Mr. Reed, because the Admiralty was incom- 
petent. We hold that the Invincible type of ship was 
called into existence for precisely the same reason. It 
would extend this article to an unreasonable length were 
we now to enter on an explanation of our views as to how 
and of what the Board of Admiralty should be constituted. 
We shall return to the subject in an early impression. 





LITERATURE, 


Les Promenades de Paris—Bois de Boulogne, Bois de Vincennes, 
Parcs, Squares, Boulevards, & Vusage des Architectes, Ingé- 
nieurs, Archatectes de Jardins, Horticulteurs et des Administra- 
tions publiques. Par A. ALPHAND, Inspecteur-Général au 
Corps des Ponts et Chaussées, Directeur de la Voie publique 
et des Promenades de la Ville de Paris. Ouvrage, grand en 
folio, orné de Gravures sur Acier, Chromolithographies, et de 
nombreuses Gravures sur Bois, dessinées par MM. Davioud 
(Architecte-en-Chef), Hochereau (Inspecteur des Promenades), 
Lancelot, Freeman, Grandsir, Clergot, &c. &c. F. Rothschild, 
Publisher. Paris: 43, Rue St. André-des-Arts. London: 
12, Warwick-lane, Paternuster-row. 

As long ago as the month of August, 1868, we took occa- 
sion to notice at some length the book now before us. It 
was then, comparatively speaking, in its infancy; and 
though it is still incomplete, it has so far advanced as to 
enable us to form a very good opinion of its eventual com- 
prehensiveness and beauty. Itseems to be the fashion now, 
among journalists especially, to introduce the war into 
everything they write. The leading topic of the day is 
dragged in, either as an opportunity for the indulgence of 
a taste for moralising—which more frequently than not 
degenerates iuto the massing together of a host of harm- 
less platitudes—or as an excuse for referring to what, in 
other times, would have been thought unworthy of re- 
mark, We have no wish to follow the general example in 
the present case, though, perbaps, without much over- 
straining our subject, we might be allowed considerable 
latitude in this respect. We shall confine our mention of 
the war merely to the expresssion of satisfaction that so 
good a momento of the parks of Paris has been secured be- 
fore the ravages of war had destroyed all that was most 
beautiful and most difficult to replace. 

M. Alphand’s book forms a complete treatise on landscape 
gardening on the most extensive scale. As Directeur 
des Promenades dela Ville de Paris, he has had a very 
large field for the exercise of his talents, and though in the 
opinion of many the style of modern French gardening is 
meretricious, there is no doubt that he has succeeded 
in working out effects decidedly pleasing to the eye. The 
result is more striking when it is considered how poor were 
the materials upon which he had to work. The Bois de 
Boulogne, to begin with, is not remarkably adapted by 
nature to the requirements of a landscape er ; but 
independently of this the park has been so harried by war, 
that trees of any considerable age have been impossible. 
Paris had been undergoing a gradual process of embellish- 
ment when thedisastersof 1815 brought the worktoan abrupt 
conclusion, The Bois de Boulogne was severely visited, 
the old trees were destroyed, and what had been done 





in the way of beautifying it was my sy | effaced. 
The Bois de Vincennes escaped better, but it too was 
not without its share of disaster. When more settled 
times came round the work of improvement was renewed 
and continued until it was brought to its height by 
the present captive at Wilhelmshéhe, In the arrange- 
ment of the book, the Bois de Boulogne has been taken as 
the type of the whole. The earth and waterworks, rockeries, 
trees and plants, &c., have all been minutely described, and 
throughout the cost of each article or portion of work is 
given with, as we understand, the greatest attention to 
accuracy. The whole of the Paris promenades and gardens 
are laid down on a fine double page map, but of all the 
maps, of which there is a goodly number, the finest is 
certainly that of the Bois de Bealigne at its most complete 
state. This map is engraved in a style unfortunately but 
seldom seen, and while it shows the above ground arrange~- 
ment with perfect clearness, the whole of the water 
conduits are laid down in a network of fine red lines. The 
care with which this map has been printed is evident from 
the accuracy of register of these red lines along the sides of 
many of the roads. There is also a map of the Bois in its 
old state, which presents a curious contrast to the more 
elaborate and extended plan of the Second Empire. 

It must often be a source of curiosity to visitors in Paris 
who have noticed the existence of trees of considerable size 
in a which but a little time before were barren wastes, 
to know how these trees have been placed there. From a 
description of the machinery used, and the method of trans- 
planting contained in this part of the book, we learn that 
trees of all sizes, up to 20 metres high, can be and are con- 
stantly moved. The way in which it is done is this :—A 
trench i first dug round the roots at a proper radius from 
the trunk, and the ball of earth and rovts so prepared is 
packed with branches or wood staves and hoops, according 
to the nature of the soil. ‘The roots are then separated 
from the ground under the ball, and the bottom protected. 
A wagon or frame carried on wheels is then placed round 
the tree, the back part of the frame being removable for 
this purpose, after which the ball of earth is lifted by 
slings from the hole, and carried away to its destination, 
Of course with the larger trees the wagons and the lifting 
apparatus are of great strength. In these cases the frame 
is of wrought iron, but for smaller trees and shrubs wood 
is found to be sufficiently strong. The cost of such trans- 
planting does not appear to be Kigh, being only 20f. to 40f. 
for trees from 6 metres to 10 metres high, and 75f. to 120f. 
for trees varying from 6 metres to 20 metres in height, and 
20 centimetres to 80 centimetres in diameter of trunk, the 
distance of transport being averaged at 3 kilos. or 4 kilos. 
These are probably the lowest estimates, otherwise, we 
confess, we cannot reconcile the cost of this branch of Paris 
improvement with the ¢omplaints of high taxation. It is 
true there are other outlets for expenditure besides M. 
Alphand’s department, but the money spent through them 
must be much greater in proportion to warrant the great 
impositions in the way of taxes. 

There is also an interesting account of the icehouses from 
which the chief supply of Paris is derived. They were 
erected at a cost ot 408,000f., and are capable of con- 
taining 10,000,000 kilos., or about 10,000 tons of ice, all of 
which is usually derivei from the ornamental waters of 
the Bois de Boulogne. ‘There are many other topics of in- 
terest to the engineer, such, for instance, as the hothouses 
at La Muette, the artesian wells at Grenelle and Passy, of 
which probably more hereafter, the ornamental ironwork 
of the gates and palisading, &c. ; but we can only allude to 
these details now. Soinuch of the work as has been published 
comprises only the Bois de Boulogne and Vincennes, and two 
more parts are needed to complete the latter subject. The 
remainder will be devoted to the interior of Paris, the 
Champs Elysées, the Places and Boulevards, &c., together 
with the quays, sewers, and water supply generally. In 
fact, we anticipate a larger proportion of purely engineer- 
ing matter in the approaching numbers. ‘lhe whole of the 
work, which is on large fulio paper, has beeu prepared in a 
most lavish manner. It is truly an article deluxe. The 
wood engravings are good and artistic, and have the 
further merit of being truthful. The chromo-lithographs 
of tropical and other plants are as fine specimens as could 
well be wished for. Perhaps the colouring is a little too 
brilliant, but the harmony and perfect register fully 
atone for any excess in that direction. We notice they 
are printed in Ghent. Altogether we can recommend the 
book, It is a work of art as well as of utility. 





THE PURIFICATION OF PARAFFIN, 


Tue Mineral Oil Company (Mineralél-Verein), of Halle, in 
Prussia, offer two prizes of 5000 thalers for the solution of the 
two following technical questions. The one is, to find a chemical 
means of purifying crude pressed cake paraffin with the slightest 
possible loss, which must not exceed 5 percent. The other, to 
devise a method for cooling masses of paraffin to a temperature of 
at least 5 deg. Cent. at any season of the year. 

Among the materials for the purification of the press cake, 
colourless oil of tar, benzole, and all like substances which exercise 
a solvent action on paraffin, are forbidden to be used. The loss of 
paraffin when press cake free from dirt is operated on must not 
exceed 5 per cent, the process of purification must be rapid and 
easy of application, and must not be attended with any consider- 
able cost. The refined paraffin is to have a blueish-white colour, 
and must be colourless, 

The process for cooling masses of ffin must admit of 
500 cwt. of material being cooled each day in vessels containing 
5 ewt. each, to a temperature of at least 5 deg. Cent., the cooling 
to take place either in one place or several. It would be prefer- 
able for this to be brought about by cooling the room im whieh the 
paraffin candles are left to crystallise. The cooling of the material 
must be brought about , and in such a manner that the 
formation of crystals, in to their constitution and magni- 
tude, be in no wise interfered with. ‘ 

The prize will be given to him who shall solve the given question 
by the Ist Jan , 1871, to the satisfaction of a commission 
Cg by the Mineral Oil y, of Halle, and composed 

Mr. Riebeck, of Halle ; Bischoff, of Weissenfels ; Dr. 
Rolle, of Gerstewitz ; and Dr. Hubner, of Zeitz ; and shalladduce 

at his own cost. 

ion the prize will be awarded to the 
wantageous solution to the question, 
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NOTES FROM PARIS. 
(From our own Correspondent, by Balloon Post.) 
Paris, N6v. 5. 

Tie discussion relative to the fabrication of large guns with 
long range is maintained with great energy,and no wonder, 
when we know that the enemy is busy arrauging twenty-six or 
more of Krupp’s siege artillery at the south and west of Paris, 
that is to say, on the slopes of Belleville or Sévres, and, as sup- 
posed, on the plateau of Chftillon. The armistice may render 
all this labour vain, but there is no reason yet for suspending 
operations or for not proceeding with the manufacture of big 
guns as rapidly as possible. Of course it will be asad disap- 
pointment to find them too late, though better never than late 
may be said in the case of bombardment. 

A civil engineer, whose opinions I have quoted in former 
notes, persists in denying the chances of success in producing 
great guns in Paris under present circumstances. He says that 
having seen the operations performed at MM. Petin, Gaudet, and 
Co’s., he does not believe that the Parisian shops possess the 
necessary machine tools for the welding, forging, &c., of pud- 
died steel rings, nor will he admit that Paris possesses steel or 
iron certainly safe for the manufacture of such rings. He asks 
whether any one Paris foundry possesses furnaces enough to 
melt at one charge the 20 tons of iron necessary for a 24 
centimetre gun. 

The number of bronze guns, with carriages, harness, and 
accessories complete now in course of delivery, and to be com- 
pleted before the 14th instant, ‘is 350! The field artillery in 
Paris previously consisted of 240 pieces, muzzle-loaders, namely, 
twenty batteries, six guns each, of 4¢. rifled guns, fourteen 
batteries 12c., and six batteries of mitrailleuses. The Prus- 
sians, having found their pieces of 4 insufficient, have 
replaced them as regards the foot artillery by pieces of 6 of 
cast steel, breech-loaders, and pieces of 12 in _ bronze, 
muzzle-loaders. In crder to meet this change, the French 
authorities have increased the proportion of pieces of 12c., 
and have put in line some excellent pieces of 8c., which, for 
some reason or other, the late Governmeut had left unemployed. 
General Guiod has now replaced six of the 4c. batteries by 
pieces of 12c. and 8c. Three new batteries of pieces of 
7c., breech-loaders, are now ready ; these form part of the 300 
already mentioned. This information is official. The pieces of 
7c. are in bronze, and throw projectiles of 15lb. weight ; the 
shells have lead jackets to take into the grooves of the gun. 
The mode of closing the breech is that of M. Treuille de Beau- 
lieu, somewhat moditied. One arrangement worthy of notice 
is that the gun cannot be fired unless the tightening screw and 
lever are in their proper place. The pieces of 7c. are lined 
with brass ; the bronze of which they are made is a mixture of 
90 parts of copper and 10 of tin, the brass of about 62 parts of 
copper, 35 of zinc, and three parts of tin and lead. The brass 
is found to solder firmly to the bronze, and after the gun has 
been fired two or three times the tin is expelled from the brass, 
which becomes, it is said, transformed into a new alloy of extra- 
ordinary durability. The thickness of the brass lining is about 
half an inch. The brass is found to answer far better than steel 
lining, which has a tendency to disengage itself from the bronze. A 
considerable number of breech-loading guns are placed upon the 
ramparts; they are 24c., 12c., and 8c. calibre; the breech 
systemjis that known as the wedge, Wahrendorff, and Treuille. 
Three of these guns were made by Krupp, who, it is well 
known, ‘formerly offered his services to the French Govern- 
ment, just as Napoleon I. is said to have offered his sword 
to that of England. At the commencement of the war 
M. Dejean was invited to bring his machines and tools 
for the fabrication of projectiles from Evreux to Paris, and 
for the last few weeks he has supplied 1200 shells a day. 
In 1840 the armament of Paris was fixed at 1*2! pieces, 
with a reserve of 540, but the late Government had neglected 
this ; now there are 2190 guns in battery, with a reserve of 350. 

The Prussian position on the plateau of Orgemont is now com- 
pletely checked by the large guns of the new bastion of St 
Quen ; the marine artillerymen have formed excellent casemates, 
and the bastion is more like a ship than a land fortress. “This 
point, at any rate,” said a visitor the other day, “is well de- 
fended.” “ Defended,” was the reply, ‘ it is prohibited / 

The firm of Broouin and Lainé delivered on the 26th ult. to 
the Government fifty bronze mortars, and is now producing four 
breech-loading cannon every third day. 

Manufacturers of all trades are producing arms. MM. Chris- 
tophe and Co. are making 50,000 sword-bay onets. 

M. Sauter, Dalifol, Lefaucheux, and Lecoq are all engaged 
on breech-loading cannon; MM. Cail and Co., besides these, 
are engaged in transforming rails for gun barrels, with the aid of 
fourteen steam hammers. In the courtyard of one of the minis- 
tries stands a locomotive tower which attracts great attention. 
It is composed of strong iron plates, pierced with loopholes, and 
has a thick timber and plated roof. There is room for four men 
inside. Such a tower with a good mitrailleuse inside—for 
which probably it is designed—would do great service just within 
the ramparts, as it could at once be brought to the point of 
action, 

It is curious to note how our friends here are beginning pub- 
licly to ise the extraordinary talent of Wellington in for- 
cing difficulties aside and gradually converting what was deemed 
defeat into triumph. “ The duty of the governor of Paris,” says 
a military journal to-day, “is traced by circunrstances, . It 

is toremain in the capital, as Wellington did within the lines of 
Torres-Vedras, against which Massena wore himself out by vain 
efforts in the winter of 1809-10,” And it should be added that 
Massena was such a worthy antagonist that the Duke said of 
him, “I always found him just exactly at the spot where I least 
hoped to see him.” : 

The enemy's batteries are being completed from Meudon to 
Chatillon, opposite the south-west side of the enceinte of Paris ; 

are constructed with t care, casemated above and 
below, the lower casemates being for the men; the upper have 
roofs five or six feet thick the effect of shells, the embra- 
sures are from twenty-four to thirty inches wide. Before the 
arrival of the German siege artillery the idea was that it would 
consist of such enormous pieces as Krupp showed at the Exhibi- 
tion in the Champ de Mars in 1867, and that the range would 
be so much superior to the guns here that all chance of success- 
ful defence would be at an end. This notion is now contradicted. 
1n the first place the guns of the fort have done damage 
to their forts; and continue to do #0, and, moreover, it is declared 
that their armament is far from being 80 heavy as was supposed. 
Krupp’s heavy guns have not been brought to Paris, the siege 
artillery of the enemy is composed simply of pieces of 12c. and 
24c., which have not so t a range as the ship 
guns in the forts, or such destructive effects, It is added 
that the Prussians do not employ many 24c. guns, finding 
that they do not stand, so that the batteries are most 
chiefly armed with 12¢. pieces. The most effective range of these 
guns is given at 2000 metres, and their extreme range at 6500 
metres, and at the latter distance their destructive effect is 





equal to that of the French ship guns at 7500 metres. If this 
be true, the enemy is not so strong, and we may add, not strong 
enough to bombard Paris or take the forts, every one of which, 
by the way, could probably be blown up if dismantled. Let us 
hope that the armistice now under consideration will put a stop 
to this barbarous conflict, and that we may never have reason to 
know that the estimate of the enemy’s siege artillery is beneath 
the truth. 

The military engineering commission has had brought before 
it an ingenious plan of disabling the guns of an enemy which 
may be taken, but cannot, for want of Lorses or other reasons, 
be removed. An engineer has invented a small torpedo, which, 
placed in the mouth of a gan, causes a longitudinai fissure that 
completely prevents the gun ever being fired again. 1t has been 
tried with perfect success, and adopted. 

A working, engineer, named Laudet, has invented a breech 
arrangement which attracts attention. It consists, in fact, of a 
cast steel tap with way big enough to allow of the passage of 
the charge. A steel cylinder moving on its own axis is 
fixed horizontally at the back of the breech, and pierced 
like an ordinary stop-cock ; a powerful lever opens the way 
when brought to a vertical position, and closes it when pressed 
down in a line with the axis of the gun. The arrangement is 
pretty, but it is questionable whether it would prove easy to make 
such a breech perfectly gas-tight on a large scale.—| ihe idea is 
very old.—Ep. E.} 

The gas company, in order to economise fuel as much as pos- 
sible, has commenced injecting petruleum into its retorts, and 
also to make use of gas tar in its furnaces, This was not com- 
menced before it was needed, for the other day orders for coke 
for domestic use had to be booked two or three weeks in 
advance, 

The Crusaders, it was said, brought civilisation from the 
East. War certainly always does something for science. The 
use of the electric light is common to both sides in the present 
struggle, but the French have used it largely. The apparatus 
set up on Montmartre is arranged by M. Bazin, and is electro- 
magnetic. The central cylinder supports four series of double 
coils covered with copper wire enveloped in silk ; the cylinder is 
rotated by a small steam engine of 3-horse power, making 400 re- 
volutions per minute. The lamp used is of the ordinary form, with 
the Foucault-Dubose regulator. The reflector is parabolic in form, 
and the whole is surrounded by a shield to hide it from the 
enemy. This light, from its elevated position, commands the 
whole of Paris and the plains around. A spectator on Mont- 
martre sees distinctly the details of the fugade of a building which 
stands 2600 metres off; at 2900 metres a man may be seen 
standing at a window, at 3000 metres a mass of cavalry or in- 
fantry is distinguishable, and at 4000 metres the dome of the 
Invalides, with its bands of gold, is brilliant. A man cannot be 
seen on the dome at that distance, but on waiking towards the 
building all soon becomes clear. On the ramparts, at 3800 metres 
from Montmartre, the light is sufficient to read an ordinary news- 


paper. 

Thus, though the practical effect of the lamp only extends 
about 300 metres from its position, the field is illuminated to 
the extent of 700 metres, for the benefit of all placed between 
the light and the object. Thus a sentinel on the ramparts can 
see about 3000 metres from the enceinte, and by this means 
strict watch is kept upon the plains around the city at night, as 
far, in one direction, as 1000 metres beyond St. Denis, M. 
Bazin is now occupied in applying his apparatus to the purposes 
of night telegraphs, by the adoption Of the system of flashes— 
mentioned some time since in THe ENGINEER—and with the aid 
of coloured lenses. A corvette—the Coligny—already possesses 
such a signal apparatus, and the signals are distinctly visible at 
more than eight miles distance. The action of the lamp, and 
also the movements of the apparatus, are remarkably steady, 
and M. Bazin has received high testimonials from the author- 
ties of the good working of his instrument. 

M. Viollet le Duc, who is M. Alphand’s second command of the 
corpsof civil engineersand architects aiding the military authorities, 
has made an interesting report to General irochu, respecting the 
works executed during the past month by the auxiliary engineers 
around Paris. It appears, according to this document, that the ex- 
pense of these works has been only 105,0001., while, under the 
military system, they would have ccest 230,000f. We have got 
seen the report, but we presume that M. Viollet le Duc, and the 
other aichitects and engineers, gave their services and advice 
gratis, and this would, of course, save the country a considerable 
sum. 

The Government has voted the sum of 40,000f. to enable 
M. Dupuy de Lome to carry out his proposed plan of navigable 
balloons. The subject has been twice discussed in the Academy 
of Sciences, and aithough some members have advocated the 
use of a small steam engine or other motive power, I think M. 
Dupuy de Lome is wi-e in adhering to manual power, which 
presents all the force necessary with none of the inconveniences 
of machinery, and an adaptability to circumstances which no 
machinery can possibly possess. The men will form a crew to 
aid the landing of the balloon, or in extricating it from any diffi- 
culty, while any engine would be, when not in use, a dead 
weight and awkward encumbrance. Moreover, an aérostat, with 
steam or other power, is now in construction by another inventor 
or adapter. 

During the discussions M. Dupuy de Léme showed by 
calculations that his balloon would have a constant ascensional 
force up to 870 metres altitude, but that beyond that to 
1110 metres a little gas must be lost. At all events, between 
250 metres and 870 metres the altitude could oscillate (by means 
of the extra pocket or swimming bladder) without loss of gas ; 
and, of course, there would be the usual expedient of ballast to 
be depended on also, Dr. Monra advocated the use of heated 
air in place of gas. 50 deg. Centigrade would be sufficient, and 
the heat might be retained by making the balloon double—that is 
to say, one balloon within another. The Aigle Mongolfiere, said 
the Doctor, used to be inflated in twenty minutes, while it takes 
a whole day to fill a balloon (upwards of 1000 cubic metres) 
with gas. Mongolfier balloons sent up within twenty leagues 
of Paris would certainly fall in the city, and it is a pity they 
have not been tried before this. Should the siege not soon be 
raised, will not the English aéronauts or others try and send us 
a few letters } 

All the railways except the Eastern have been ordered to get 
ready for business immediately. Good news. I trust it will 
turn outtrue! Schools are reopened, societies are reopening, 
theatres and concerts are beginning to draw large charity 
audiences ; but the puff of a locomotive bound for Calais would 
certainly interest me very much more just at present. 











BELGIAN MBORANICAL UNDERTAKINGS.—The shareholders in 
the John Coekerill Company will receive a dividend of £2 per 
share for 1869-70. The company to have done well last 
year. The Belgian Machine and way Plant Construction 
———— ys a dividend at the rate of 7 per cent. per annum 
for 7b ; the business of the company ie stated to have sensibly 
increased of late. . 
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THE CHEMICAL SOCIETY. 

Ar the meeting of this Society on November 3rd, Professor 
| Williamson, F.R.S., president, in the chair, the following 
| gentlemen were elected fellows :—D. Howard, T. Muter, C. W. 
| Siemens, F.R.S. On opening this first meeting in the new 
session, the president alluded in a few earnest words to the loss 
the Society had recently sustained through the death of two of the 
most distinguished of its members. The following papers were 


read :-- 

Mr. E, T. Chapman: ‘‘On the Production of the Sulphates of 
the Alcohol Radicles from the Nitrites by the action of >ulphurous 
Acid.” When sulphurous acid gas is passed into nitrite of amyl 
it is rapidly absorbed. The nitrite changes in colour from yellow 
to green, from green to blue ; it then begins to effervesce, and at 
the same time becomes hot and boils violently. Nitric oxide is 
evolved in abundance, and a yellow liquid product remains. This 
liquid cannot be distilled without decomposition. It contains no 
nitrogen. When an attempt is made to distil it along with water, 
the oily liquid found in the distillate consists principally of amyllic 
alcohol. When the liquid is distilled per se, it blackens, gives off 
sulphurous acid, and yields a complex distillate which contains, 
amongst other things, valerianate of amyl. This circumstance stood in 
the way of any attempt to obtain an insight into the nature of this 
reaction, Mr, Chapman resolved, therefore, to attack the question 
quantitatively. With this object he determined the nature and 
amount of the gas evolved by the action of excess of sul- 
phurous acid on a known weight of the nitrite. The result 
proved that the gas evolvcd consisted of pure nitric oxide, and that 
the whole of the nitrogen present in the nitrite escaped in this 
The amount of sulphurous acid necessary to decompose a 
given quantity of nitrite was also determined by observing the 
quantity of sulphurous acid which disappeared when an excess of 
sulphurous acid acted on a known quantity of nitrite. It was thus 
ascertained with sufficient accuracy that one atom of sulphurous 
acidacted upon two atomsof nitrite of amyland liberated two atoms 
of nitric oxide. Lastly, thealteration of weight which nitrite of amyl 
undergoes by the reaction was determined. I'he result contirmed the 
supposition that the reaction consisted in the replacement of two 
atoms of nitric oxide by one of sulphurous acid. 

O, Hn 0. NOt on — 0, Bul « ovale 
C, Hy, O. NOS 8% =o Hy f 806 +2 NO. 
The resulting liquid compound had, therefore, the composition of 
neutral sulphate of amyl. It readily breaks up into amylic 
alcohol and sulphuric acid by boiling with water, and by long 
standing, even, with cold water; treated with strong bydriodic 
acid it yields sulphuretted hydrogen, water, iodine, and amylic 
iodide ; potassic bichromate and sulphuric acid cause it to yield 
valerianic acid. It is to be observed that it is necessary gently to 
w..rm the retort in which the nitrite is exposed to the action of a 
stream of dry sulphurous acid; if this is not done, the SO, is 
absorbed for some time without any reaction occurring, but when 
the reaction does start, it is with almost explosive violence, 
whereas, if gentle heating has been applied from the beginning, 
the reaction starts at once and goes on regularly. It is also 
desirable to pass through the apparatus carbonic acid or hydrogen 
before the SO, has been passed into the nitrite, and to do this 
also afterwards for the purpose of excluding air, the oxygen of 
which would unite with the NO, and the SO, would then be 
expelled. 

Sulphurous acid and butylic nitrate react upon one another in 
a manner analogous to that of SO,, or amylic nitrite, but the re- 
sulting product is even more unstable. 

Sulphurous acid and nitrate of ethyl do not readily act upon 
each other, at least not at the common temperature. 

Mr. Chapman then proceeded to the theoretical considerations 
which are suggested by the above facts. Are these compounds, 
properly speaking, sulphates of alcohol, radicles, or only isomeric 
bodies with them’? The reaction of the amyl compound with water 
is very ditferent from that of sulphate of ethyl under similar cir- 
cumstances ; it does not, when boiled with water, form an acid 
analogous to isothionic acid, but splits up into sulphuric acid and 
amylic alcohol. ‘This would suggest a different linking of the 
molecules ; most probably in the common amylic sulphate the two 
organic radicles are linked to oxygen directly, and by oxygen to 
suiphur ; in the amyl compound obtained from the nitrite, one of 
the radicles is attached directly to sulphur, and the other indirectly 
through the oxygen. 

Mr, Chapman then described the apparatus by which the 
nature of the reaction of sulphurous acid on amylic nitrite has 
been determiued. The evolved nitric oxide was transformed into 
nitric acid, and this treated with barytic carbonate. 

In the discussion following this paper Dr. Debus and Mr. Har- 
court expressed their apprehension that along with the barytic 
nitrate also some barytic nitrite may have been formed. Mr. 
Chapman replied that he had taken great care to ensure the com- 
plete transformation into nitric acid; that to this end he had 
passed great quantities of oxygen into the collecting cylinder, left 
the mixture standing for twenty-four hours over the water in the 
cylinder, and lastly applied gentle heat to it. As for the possi- 
bility of the water acting as a base and reducing the formed 
nitrous acid, there was the counteracting presence of SO,, which 
had passed unabsorbed through the amylic nitrite into the collect- 
ing cylinder, and part of which must have been oxidised to sul- 
phuric acid. Regarding Mr. Chapman's theoretical views of the 


union of SO, and re — fo the president thought that it is 
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the same as that of SU, with H, O, that the two C: H, are 
linked to SO, by the oxygen, just like the two H are in hydric 
sulphate. 

Mr. Vacher read a paper by Mr. Elliott on the determination of 
sulphur in cast iron. This determination consists in the libera- 
tion of the sulphur in the form of sulphuretted hydrogen, absorp- 
tion of the latter by solution of soda, and estimation of the H, 5 
in the acidified soda solution by means of a standard solution of 
iodine. In the course of his experiments Mr. Elliott noticed that 
a portion of the iron was not attacked by the H Cl, and that this 
insoluble residue yielded, on fusing with pure caustic soda (pre- 
pared from sodium), sodic sulphate. From this Mr. Elliott draws 
the conclusion that cast iron contains sulphuric acid as well as 
sulphur. In somewhat similar manner the presence of phosphoric 
acid in cast iron was ascertained. 

Dr. Debus doubted the probability of the occurrence of sul- 
phurie acid in iron which had once been in a molten state. Mr, 
Church remarked that he had noticed, by dissolving natural 
pyrites in H Cl, that very often an insoluble sulphide and phos- 
phide remained. At the same time he considered the fusion of 
these residues with caustic alkalis—as a sure means of converting 
the sulphur and the phosphor into the respective acids—the alkalis 
being under such circumstances very powerful oxidising agents, 

Mr, Harcourt expressed his concurrence with Mr. Church's 
remarks about the oxidising rile played in this case by caustic 


soda. 

Mr. Vacher did not wish to support Mr. Elliott's views about 
the presence of sulphuric acid in cast iron, but there was the fact of 
one portion of the sulphur not being liberated by H Cl; and this 
forces to the conclusion that cast iron contains sulphur in yet 
another form, as in that of the ordinary sulphide. — 

Mr. E. A. Letts: ‘* On the Composition of Hyposulphites.” Though 
the salts of the hyposulphitous acid have been comparatively well 
studied, much difference exists as to their chemical constitution. 
Rose states that an atom of water is retained by all the hyposul- 
shites, and is essential to their composition. On the other hand, 

‘ope and other chemists maintain that most, if not all the hypo- 
sulphites, can be obtained in the anhydrous condition. Mr. Letts 
undertook some experiments to ascertain whether hydrogen was 
to be regarded as an essential constituent of the hyposulphites. 
The salts submitted to investigation were those of sodium, 








barium, lead, stronti magnesium, nickel, and cobalt, 
The sodium salt lost its water already by drying in 
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ge a oe ey one. = totem - oat Sw its water 
y drying a eg. Cent, The plumbic hyposulphite, prepared 
by adding a solution of lead acetate to one of sodic hyposulphite, 
crystallises out from the mother-liquors without any water at all. 
This, then, is a case demonstrating heyond doubt that hydrogen is 
not needed to complete the chemical constitution of a h: - 
phite. The strontium salt retained, even after drying at deg. 
Cent., half a molecule of water. The magnesium salt, crystallising 
with six atoms of water, loses by 100 deg. Cent. three of them ; 
but an attempt to = more water causes the decomposition of 
this salt. The nickel hyposulphite, the crystals of which have also 
6 H; O, cannot afford to part with any of it without undergoing 
decomposition. The cobaltic hyposulphite is even more unstable 
than the former salt. 

The President observed that the contents of the last read paper 
set at rest the doubts which had hitherto existed as to the consti- 
tution ofthe hyposulphites, and showed that the water which they 
ordinarily contain is not essential for their chemical existence. 

The Society then adjourned till November 17th. 





THE DUKE OF SUTHERLAND'S RAILWAY. 


Tue following report from the — of Captain Tyler has 
been courteously sent us for publication by the Duke of 
Sutherland. It will be read with no little interest we 
fancy :— 

Sir,—In compliance with the instructions contained in your 
minute of the 11th instant, I have now the honour to report, for 
the information of the Board of Trade, that I have inspected the 
Duke of Sutherland’s railway. 

This railway runs for the present between a temporary terminus 
at Dunrobin and a temporary station ne»r Helmsdale. A gap in 
the embankment between Dunrobin and Golspie, and a bridge over 
the Golspie burn, are expected to be completed early next spring ; 
and the Duke’s railway will then be a continuation of the 
Sutherland Railway. A gap in the embankment near Helmsdale 
will be filled up in the course of a few weeks, and the line will 
then run into the permanent station at Helmsdale, the building 
for which is approaching completion. In order to make it available 
for such fish traffic as may offer from Helmsdale, and for a few 
passengers in each direction, his Grace has placed an engine, a 

assenger carriage, and four goods wagons on the line, with which 
e proposes to runa train daily in each direction, or two trains 
if traffic can be obtained for them, for the next few months. 

This is a railway of a most interesting character, inasmuch as it 
has been constructed, not only with funds provided by, but also 
under the personal supervision of, the Duke, with the assistance 
of Mr. Murray, of Geanies, and Mr. Baxter as engineer, for the 
purpose of opening out the resources, and of improving the com- 
munication through his Grace’s property. It is also interesting as 
having been made at the small cost of £3700a mile, and at the 
same time in an efficient and substantial manner as regards both 
the permanent way and the works, In all these respects it is an 
important example to all who are interested in property not yet 
supplied with railway communication. Although it may be in the 
power of very few to construct long portions of railway out of 
their own means, yet much more may be done than has hitherto 
been done, by combination amongst landed proprietors, by their 
affording support and assistance in place of throwing obstructions 
and difficulties in the way ; and by judicious management in keep- 
ing down the cost under a system of cash payments, in place of 
the system of financing which has inflicted so severe a blow upon 
the healthy progress of railway construction in this country. 

This portion of railway is laid with a single line, and is about 
fourteen and a-half miles long. The steepest gradient is 1 in 60 
The sharpest curve has a radius of twenty chains 

The rails are of the I section, in lengths for the most part of 
22ft., and weighing 75lb, to the lineal yard. The joints are fished 
with wrought iron fish-plates, and four screw bolts and nuts. The 
sleepers are of Scotch fir, 9ft. long, with an average section of 
9iin. by 4fin., and a minimum section of Yin. by 44in. ; and they 
are laid transversely at average distances of 2ft. Yin. apart. They 
are slubbed to an inclination of 1 in 20, for the reception of the 
rails, which are secured to them by a large proportion of fang- 
bolts. The ballast is of gravel and shingle, and is 1lin. or 12in. 
deep below the under side of the sleepers. 

The fencing is for the most part constructed with seven lines of 
twisted galvanised wires, the upper wire being of larger diameter 
than the remainder, on timber supports 9ft. apart, and shorter in- 
termediate posts stapled to the four lower wires. About two 
miles of the fencing is of stone walling, 4ft. Gin. to 5ft. high. 

There isa short siding at Dunrobin, and a similar one at the 
temporary station at West Helmsdale ; but as yet there is no 
other break in the rails of the wain line. Platforms, with a view 
to passengers entering or leaving the train, have been provided at 
Brora and Loth, at distances respectively of four and a-half 
miles and nine and a-half miles from Dunrobin. 

There are nineteen bridges under and one over the railway, 
constructed with iron girders, oak beams, or masonry arches on 
masonry abutments. They are all of a substantial character, and 
have been carefully constructed. The longest span is 60ft. for 
the arch carrying the railway across the Brora river, at an eleva- 
tion of 45ft. The largest opening covered by iron girders is 28ft. 
on the skew, for the public road passing under the railway at 
Strathsteven. The deflection of the girders in this case was 
— less than an eighth of an inch under the only engine on the 

ine. 

I found the permanent way in excellent order, and am happy to 
be able to report my opinion that the Board of Trade may safely 
sanction the opening of this railway for public traffic, 

3 (Signed) H. W. TYLER. 
The Secretary, Railway Department, Board of Trade. 





UPON THE POLICY AND PROVISIONS OF A 
PATENT LAW* 
By R. M. Pankuurst, LL.D., Barrister-at-Law. 

THE objections to the policy of a patent law may be distinguished 
into two classes: There are, firstly, those who inaist that any pro- 
tection at all to inventions is essentially vicious and wrong. ‘There 
are, secondly, those who, while admitting that some protection to 
inventions is right and desirable, deny that it ought to be in the 
nature of a legal protection. With regard to these objections, it 
seems expedient at the outset to offer the following definitions :— 
In the first F epee an invention, considered with reference to its 
being made the subject of legal protection, may be defined to be an 
application of knowledge, and in general of the laws of nature, to 
the materials of nature expressed in the form of anew and useful 

rocess. Therefore, an invention does not consist in the know- 
edge applied nor in the materials but in the combination of 
the one and the other into a system of means, of which system the 
distinguishing characteristics are novelty and utility. Therefore, 
further, an invention does not consist in the product arising from 
the use of the system of meansof the process. An invention, in short, 
consists of means toanend. A patent right, with reference to the 
same purpose of giving legal protection to inventions, may be de- 
fined to be the creation of a limited right of property in a new and 
useful process. This definition presents two points: The fact of 
the creation of a right of property, and the extent of the right so 
created. Indeed, objections have been made to both these points, 
It is by some distinctly denied that a right of property in inven- 
tions ought to exist. But this right Bo sp bong the limited 
form of a patent has as good a right to exist as any, for it rests 
finally upon the same foundation, viz., improvement by labour. In 
fact, the only real difference between —-, in inventions and 
other property consists in the greater di ity in the case of the 
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| former as compared with the latter of the definition and protection 


of the right. It must certainly be admitted that it is more difficult 
to define and protect property in inventions than property in 
general. But, surely, the fact of such difficulty is not sufficient 
reason for not creating a right of preperty. is far more 
difficulty in defining and protecting the forms of property known 
as rights to light and air; but that has not been found sufficient 
— for not giving those interests the character of legal rights. 

deed, as society mes more highly organised, the more 
clearly and expressly do these rights become parts of positive 
law. The same principle of social ee increases the ne- 
cessity for patents. Again, in point of principle there is no 
difference between copyright and patent right, except the difference 
of ease and difficulty of definition and protection. Therefore the 
analogy of the position may be presented thus : Patent right is to 
copyright what rights of light and air are to the ordinary rights 
of property. Now every legal right is an evil, for it arises from 
the imposition of obligation and restraint on others. The basis of 
a right is a duty cast upon others. When, however, the creation 
of a legal right is expedient, it is always the preference of a lesser 
evil to a greater. Inthe caseof all rights in themselves roper, 
the evil of limitation of liberty is less than the evil of unlimited 
liberty. What, then, are the considerations of gain which should 
induce the creation of a right of Property ininventions ? They are 
principally the following:—(1) That inventions may be made more 
rapidly and ingreaternumber. (2) That inventions may become 
promptly and thoroughly perfected. (3) That inventions may be 
more speedily and fully disclosed. (4) That inventions may be 
more energetically and successfully introduced into common use. 
(5 That inventions may finally, after the legal right in them has 
been duly determined, become the common property of society. It 
is submitted with confidence that these are sufficient reasons. It 
is sometimes objected that the inventor has no natural right tothe 
exclusive use of his invention. Granted, but then within the 
limits of positive law such things as natural rights are unknown. 
Indeed, the expression ‘“‘ natural right” is a mere metaphor. 
Legal rights derive their origin solely from the force of 
legislation. The considerations just presented in regard 
of the purpose of increasing the number of inventions are 
not assertions of natural right on the part of inventors, they are 
simply reasons why the claims of the inventor to his invention 
should be acknowledged by giving hima right of property of a 
limited character in his invention. The whole essence of the case 
lies here :—Is it the best way to promote invention and improve 
manufactures to give the inventor a limited right of property in 
his invention? If so, then these objects are the reasons, the 
causes of the creation of the right of property; but the source of 
the right itself is the act of the Legislature. A prominent objection 
of an important character must be noticed in limine. To many it 
is thought a sufficient answer to the advocates of a patent law to 
say thatit isa monopoly. Two classes of objectors use the same 
argument, but mean by it two distinct and different things. In 
the former class are those who use the argument of a monopoly to 
condemn a patent law, because they think that inventors are not 
entitled to any legal protection at all ; while in the latter class are 


at those 
are, in most calculated to repress and remove those very 
evils and mischief. Therefore the remedies now presented are of 
a twofold character: suggestions for the efficient working of the 
—— law and the introduction of additional provisions in regard 
both of constitution and of administration. The proposed remedies 
may be classified as follows: (1) Conditions precedent to the 
, meen of patents. (2) Provisions di tosecure accuracy of 
escription and definition. (3) Conditions precedent to litigation. 
(4) Provisions in regard to the mode of trying patent causes. It 
is intended to deal with these points in their order. (1) As to 
conditions precedent to the granting of patents. Here it is sub- 
mitted that the grant of a a should not be of course, but 
only after examination, and this involves two things, the nature 
extent of such examination. The object of an examination is 
first and principally the provision of information, both to the 
inventor and the Crown, so as to secure as far as possible that only 
real inventions shall be patented, and, in the next place, to give 
due attention at the earliest point to the all-important questions 
of description and definition. With this view it is insisted that 
the present functions of the law officers of the Crown, which in 
the very nature of the case they cannot adequately perform, and 
which, in fact, are not really eee at all, should be either 
abolished or essentially modified. It is therefore proposed that 
the grant of a patent should be preceded by an examination of 
competent examining officers in respect of the novelty of the 
invention, of its fitness to become the subject of a patent, and of 
the sufficiency of the provisional specification. ; 

With regard to the extent of the examination, it seems quite 
clear that it ought not to go to the utility of the invention, that 
being a point in which experience and results should alone be 
allowed to testify. To give the power to sit in judgment on the 
question of utility prior to the grant of a patent would injuriously 
limit invention <4 | impede pro; . The result of the examina- 
tion should be expressed in the form of a report. If the re- 
port is favourable to the patent the grant of a patent should thea 
at once be made ; but if unfavourable the applicant should, in 
addition to his right to be heard before the examining officers, 
have a right to be heard by way of appeal from the report to the 
law officers. 

If their decision be adverse the applicant should not be denied 
his patent, but should have it granted at his peril, upon the con- 
dition that the report be recorded, and that in the event of future 
litigation the fact of the existence of an adverse report should 
have effect in respect either of security for costs or payment 
thereof, or both. In cases of opposition to the grant, the objections 
should be dealt with in the first instance before the examining 
officers, with the same right of appeal to the law officers. In this 
way, therefore, points of inquiry and matters preliminary would 
be referred to a competent tribunal ; while points of construction 
and matters judicial would be relegated to a fit tribunal of the 
character of a quasi Court of Appeal. 

The report and the result of the examination would have these 
effects :— Of information, of warning, and of accurate statement 
in regard of the provisional specification. The whole of the 


ints where its provisions were originally framed, and 





those who, though willing that inventors should have protection, 
maintain that the mode of a patent law is objectionable, on the 
ground of the same evils as those which lie against the existence 
of amonopoly properly socalled. Buta patent right is nota 

poly. A poly is a protection to an existing mode of 
manufacture or form of industry. Buta patent right is a.pro- 
tection to a new mode of manufacture or form of industry. In 
order that new modes of manufacture may be discovered, matured, 
pressed into general use, and finally added to the common 
property of the nation, legislation, as the most expedient means 
of effecting this end, gives a limited right of property to the in- 
ventors of such new modes. A monopoly is a means of keeping in 
the possession of a few, and injuriously limiting the value of, 
existing property; while a patent right relates to something before 
unknown being then first calledinto existence, and supplied for the 
use of man. With regard to the policy of a patent law, thing 





suggestions as to examination would be effected by a mere exten- 
sion of machinery, with the exception of turning the functions of 
the law officers into a kind of Court of Appeal, functions certainly 
more consonant with their position, and for which they would be 
manifestly more efficient. (2) As to the provisions directed to 
secure accuracy of description and definition the specification is 
the patentee’s charter; it ascertains and measures his rights. It is 
most important, therefore, that this document should receive the 
utmost care and attention. It is submitted that the specification 
should be reported upon by competent officers, with a view to 
obtain a precise definition and description of the invention, in- 
cluding an accordance and conformity with the provisional ——. 
cation. If the report suggests amendments which the applicant 
declines to make, a right of appeal to the law officers should be 
given. The decisions of the law officers may either be made final, 
and dment in conformity therewith enforced, or it might be 





ought to be said about the position of those who admit that an in- 
ventor is entitled to some protection, who indeed confess that an in- 
ventorisa creditor of thenation, and is, therefore, entitled to be com- 
pensated bythe nation. Those holding this view, and notably Mr. 
Macfie, present various plans for recognising the claims of inventors. 
The plan most Nate contended for isa system of governmental 
payments of money, based upon a valuation. Against this scheme 
may be urged the objection that, though it might very appro- 
priately form a complement to a patent law, it can never be fitly 
regarded as a substitute for a patent law. A patent law, while 
giving an adequate stimulus to invention, also secures that during 
the period that the right of property exists it shall be so limited 
by the terms of its creation as to give the minimum of interference 
with the freedom of manufacture with the maximum of advantage 
to the inventor and the public. Having, then, considered a patent 
from the point of view of a limited right of property, two further 
points arise: Firstly, how is the right created ; and secondly, how 
are the nature, extent, and limitations of the right determined ? 
The right of property in an invention arises and springs in point 
of source from a grant of letters patent. The right, therefore, is 
urely a creature of law, of positive law. The nature, extent, and 
imitations of the right of property are determined by the specifi- 
cation. The specification describes and defines the invention as to 
its nature and extent. By means of the specification are deter- 
mined the questions of utility, novelty, and invasion. Therefore 
the most important thing to observe is that the nature and limits 
of an inventor’s right of property in an invention are determined 
by the construction of a written document. This is a point that 
‘oes right to the root of the essential difficulties of a patent law. 
ee in patent causes are —— questions of construction. 
It must be obvious, then, that the most necessary and essential 
thing is to take care that the instrument upon the true construc- 
tion of which the decision of those issues depends should be 
framed with the utmost possible care and circumspection. Now 
a specification consists of two principal parts: the common 
language used, and the technical phraseology employed. The dis- 
tribution of the specification into these two divisions presents an 
important consideration with regard to the mode of trial in patent 
causes, which will hereafter be adverted to more fully. Further, 
the fact that patent law questions are principally questions of the 
construction of a written instrument has avery essential bearin; 
upon the mode of grant and procedure of administration. Wit 
regard to the existing law, both as to its constitution and working, 
no doubt many of the evils and grievances complained of are to a 
large extent well founded, but they are neither so many nor so 
great as to induce doubt as to either the policy of the law itself or 
the ibility of giving fit expression to that policy through the 
medium of an appropriate legal —- The practical evils may 
be reduced to three principal heads: (1) The indiscriminate grant- 
ing of patents. (2) The want of accuracy in defining the nuture 
and limit of the rights secured by the patent. (3) The cost, 
vexation, and unsatisfactory character of the trials in patent causes. 
These three serious grievances import : First, that rights of prope: 
are granted in respect of what p to be inventions, but whic 
are not really so ; secondly, that rights of property in inventions are 
te 


created in terms and under definitions inaccurate and defective ; 
and finally, that the mode of rrr the nature of the rights 
of property in poo geen | and the fact of their invasion, is exceed- 
Aificult, costly, and cumbrous. 

first is a case of defective machinery for inquiry before 
grant ; the second isa case, for the most part, of want of care and 
skill in definition and expression in the terms of the grant ; and the 
last is partly the result of the second, and partly a consequence of 
defective procedure in of administration. With regard to 
the proposed remedies, first remark to be made and 
firmly insisted upon is that the defects abuses complained of 
arise in respect of a law, the existing law, which not only has not 
been fully and fairly worked within the limits of pee, but 
has not, strange to say, been carefully and duly applied precisely 








provided that in the event of an adverse decision, if the applicant 
still declines to amend as suggested, the report should be recorded, 
and the fact of its existence have effect with reference to costs in 
the event of litigation. Of course, in respect of all proceedings by 
the ages bye the applicant should have full power to 
appear and heard. ly any amount of attention and 
anxiety can be said to be too much to secure that the specification 
be framed accurately, and sufficiently describe and define the in- 
vention ; for care applied here would prevent the existence 
influence of a thousand mischiefs, the evil consequence of which 
cannot be averted by any care, however great, exerted afterwards. 
It is not too much to say that by far the largest proportions of 
the outcry against patents would silenced by proper provision 
for accuracy in the language and terms of the specification. (3) 
Conditions precedent to litigati The object of imposing such 
conditions is to invert the usual order of procedure. It is 
certainly desirable to determine judicially what the right is, before 
considering whether it has been invalid. All the best opinion and 
experience confirm this conclusion. From this point of view it is 
submitted that prior to the institution of proceedings for the in- 
fringement of a patent the report of an examining officer should 
be obtained based upon the statement of the applicant 
as to the precise nature and extent of the alleged infringement. 
If the report be adverse, then the applicant should still be allowed 
to proceed, but upon condition that the statement and report be 
recorded, and the fact of their existence have effect in relation to 
the question of costs. These provisions would always aid the 
inventor by giving him an opportunity of precisely realising his 
sition, and would protect the public in —- of groundless 
Fitigation. idl Provisions in regard to the trial of patent causes. 
The essential difficulties of the patent law are difficulties of con- 
struction. The document forming the basis of all the proceedi 
is the ification. Now the interpretation of documents is 
essentially a judicialfunction. This circumstance ought to govern 
the principle upon and the procedure by which the trial of patent 
causes should rest and be conducted. The construction of a spe- 
cification is for the court alone ; but, in view of the nature of the 
technical language employed, it isdesirable that the court should be 
assisted in its action by authority competent toinform it of the true 
meaning of such language. It is therefore submitted that the 
trial of patent causes should be conducted before a judge sitting 
with assessors. The procedure of the assistance of assessors works 
well in the parallel care of the Admiralty Courts. It is practi- 
cally adopted in the analogous care of the Judicial Committee of 
the Privy Council, which is the court of final appeal in matters 
relating to the doctrine and discipline of the Church of England. 
In such cases the articles and formularies are to receive a true 
construction in point of law according to the legal rules for the 
in’ tation of statutes and written instruments. These articles 
and formularies contain technical phraseology, but any assistance 
that the court may need as to the meaning of such phraseology is 
rendered by the presence and aid of the bishops. 

With regard to the defence in patent causes, the action of the 
examining officers will be called into play in compelling the de- 
fendant to state his objections with —- subject to appeal to 
finall 





eans the amount of litigation will be 


the courts. By this m 
and the actual issues ught to trial will be re- 
ons are, it will be i 


duced t9a minimum. These 
directed to the applications of doctrines of examination, of 
report, of recordation, and of renee | adjudication at each of 
the most critical stages in the history of a patent. They are ap- 
lied prior to the grant, at the moment of grant, and prior to and in 
course of litigation. These fangs se oe of principle, and, 
to a large extent, as to terms, have the sanction and ap- 
—_—- some of the most tful and experienced. It 
that their adoption give simplicity and efficiency 
to the administration of the patent law. Their introd 
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perty in those inventions. The creation of such a right of pro- 
perty under the conditions suggested would er be an advan- 
tage MG ty ie a pa interference we rm 
action, for, being a limi it o! , it possesses the fol- 
lo tri determination. 
its use is natal legal Sight of 

o 
whether 
basis of 


its being oO 
En ay puprenaaet (4) The time of ths divtiete cessor of the 
rights of the inventor is fully and ant only known to all the world. 
Founded on these principles, and furnished with these provisions, 
a patent law, necessarily from the nature of the case a difficult 
and elaborate branch of The law, would exist, and work in the in- 
terests and to the benefit both of inventors and of the public. 
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other a tus.” — A communication from Jan Anthony Muller, 
Amste: Holland. 

2622, Sarau —— a Upper W ybourne-terrace, race. of 
“Improved means of and apparatus for oi the ~ ee 
note tepedipeee and reptiles into rooms or apartments of 

2824. Joux Huon ANDERSON, Palace Villas, Widmore-lane, Bromley, 
Kent, *‘ An im t in apparatr employed in the manufacture of 

kinds of soap.” 


2826. a Ross, Glasgow, Lanarkshire, N.B., “Improvements in 
to ball valves and floats.” 
2830. ema Pupsey Dawson, Del Hall, Salop, “‘Improvements in 
es ae 


slide rests for Frost Sv geometrical 

2832. Witu1aM Frost Sweertanp and JoHN ne Goswell-road, 
London, “ Imp in app for ee my 

2834. HARRY Bovca#tTon, Bm one Warwickshire, “ 5 re in 
fog or alarm signals, an d in apparatus for attaching fog or signals 


to the rails of railways.” 
2836. Epwarp Fie.p, Chandos-chambers, Adelphi, Westminster, and 
‘I 








ABSTRACTS OF SPECIFICATIONS. 


The following iptions made Abstracts ly Sor 
Tine Bxoeann, othe fc of her Maa’ een Eeaeeed Foam. 


‘ Class 1.— PRIME MOVERS. 
neluding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

M. » Torri “ ion.” —Dated 
18th April, 1870. ‘orrington-square, “‘ Perpetual motion.”—Da: 
This consis 


ts of improved means for producing motive power. The 

inventor compresses by s' the air, steam, or gas, to be used asa 

—— power, by means of pumps. The pumps work as shown, a 

parate pump or chamber being provided for each stage, and they are 

constousied in such a manner as to prevent o by the a that 

the air charge shall, in every pump or chamber, w of 
gravity through the water in such — = chamber to a Sigbor ie fpvel, oo 
that all pressure tending to leak all, as far as practicable, 


1086. R. 





RIcHARD Moses MERRYWEATHER, Long-acre, ion, “ Impr 
in steam fire engines.”— 27th October, 1870. 





Patents on which the Stamp Duty of £50 has been Paid. 
3075. Richarp Brown Ropen, Usk, Monmouthshire, ‘‘ Breech-loading 
fire-arms.”—lst November, 1867. 
3089. JAMES JoserH Hicks, Hatton-garden, London, “‘ Brushes.”—2nd 
7. 





2361. Epmunp Cuiverton, Orient Cottage, \dle-street, 
Hampshire, “Improved means of and hs for lighting gas 
lamps.” —29th sagan, 1870. 

a ABRAHAM SILVERSTONE and SamMveL SoLomons, ae p> London, 

in of hats, bonnets, er like 


the and oth 
coverings for the head.”—14th September, 1870. 
2484. JouN JosHUA Eustace and Jonn Benvett Spearine, Cork, aa 
for the seats of railway carriages and 
othe seats.” —15th September, 1870. 
2550. Davip —— WEsTON, Glasgow, “ a 
and dri 








vements in centrifugal 

the same, and a new or 
improved combination thereof with other eppavehun.” 

ARDO Marcuisi0, Baker-street, London, and Epwarp 

Stevens, St. John’s-wood, London, “Improvements in , Te- 

fining, and purifying an isolating oil — to the man of 

ts and varnishes.” —23rd September, 1 
= DANIEL Hanna, aes, Belfast, “Treland, “ Improvements in 
, 1870. 


2609. JOHN nelle a Birkenhead, Cheshire, ‘‘ Improvements 
in metal founders’ blacking.”—1st October, 1870. 
= Jean Boissert, Berkley-street, Clerkenwell, London, “ An improved 
tus for gy’ stic on two el arches 
startin, gi safety platforms.”—11th October, 1870. 
are. JoserH Baker Puitips, Kingsland-road, London, “ Improvements 
in a tus for securing corks and stoppers in bottles.” 
27u2. JoHN Lo New-road, Rotherhithe, Surrey, “‘ Improvements in 
self-actin jacks.”—13th October, 1870. 
2708. Suseenecn ARNOLD, Fleet-street, 











don, “ ornate in 





pattern- wrappers or envelopes.”—14th October, 1 
2740. JOSEPH ——— ROBERTSON, Lurgan, yonke ny “Ireland, “Im- 
2742. James Tonuzmee, Rochdale, L hire, ‘‘ I ts in ma- 





~— for preparing cotton and other fibrous materials.” 

2744. ALFRED Vincent Newton, Chancery-lane, London, “‘ An improve- 
le a “applicable to the stocks of muskets.”.-A communication from 
Richard Jo Gatling, Indianopolis, Indiana, U.S.—18th October, 


aa . Francis Reyno.ps, Albert-square, Ratcliff, London, and 
JonaTHAN ALDOUs Mavs, West-street, Finsbury-circus, London, “Im- 
provements in india-rubber or caoutchouc tires for wheels.” 

2748. Briertey DennamM HeEatey, Glasgow, kshire, N.B., ‘‘Im- 
provements in applying heat to steam boilers, and in apparatus 


therefor. 

2749. youn hence Kircaldy, Fifeshire, N.B., ‘Improved machinery 
so, Yous th ting oor-cloths.” 

2750. —_ 5 Sy ALLMEYER, Bloomsbury-street, London, “ Improve- 


ments in opera glasses, field glasses, and other Galilean telescopes.” 

2754. vets WituiaM Fraser, Edinburgh, Midlothian, N.B., ‘An 
improved automatically-rotating instrument applicable as a toy, and 
for the diffusion of gases of com = "19th October, 1870. 

2756. WILLIAM Twiy1nG, Birmingham, JoserH 4. Aston, near 

ham, ‘‘ Improvements in ery for the manufacture of 
toilet or dress pins and other pins.” 

2760. Witi1aM Paton, Johnstone, Renfrewshire, N.B., “‘ New or improved 
constructions of elastic and flexible metallic or composite packings for 
the po pm and other working and jointing parts of steam 

engines and machinery.” 

2766. WatTeR Bancrorr and Joun Wom, Birmingham, ‘ ‘Certain im- 
provements i in a = A metallic chains, and in 
certain the ‘same. 


2768. Isaac a ivoaghane Worcestershire, ‘‘ Certain improve- 


ments in hay knives.” 
2770. Isaac Farre.i, Dublin, oe, “Improvements in the pro- 
velocipedes and boats.”—20th 


pulsion + guidance or steerage of 
2772. Joun McNavont and b tong I McNavozr, jun., St. a 
Foundry, le, 
apparatus for washing, opening, and drying wool and other fibrous 
leans, Erith, , Kent, “Improvements in the 











materials and w: 
2774. CHARLES Henry 





construction of evaporating appara’ 
2776. ADOLPHUS Pianeanno, Manchester, * ay antag ape in the con- 
ction = sideb hich i also applicable to 
t buffets and Sor other similar 


refreshmen sllar purposes.” 
2778. Joun Sravaane,. Keppel cteeet, Len ‘Improvements jin appa- 
— for jee liquids, and for tT @ constant circulation of 
e same 
2780. DaniEL WHALE, Semmens, London, “A pole chain con- 
nector and for and harness and similar 


2782. ll Epwarb Newton, Chancery. 
in the manufacture of salt, and in the ap 
4 communication from J. R. Buchanan, } 


786. Tuomas ScHOENBERGER Barr, Swansea, Glamorganshire, “ Im- 
ele = in spiral pumps and in apparatus employed in connection 
ere 





-lane, London, “‘ Improvements 
ratus rT yed therein.” — 
ew York, U.S.—2lst October, 


2788. ARCHIBALD TurRvER, Leicester, ‘‘ Improvements in the manufacture 

of a" or _cut-pile fabrics, and in the application of such fabrics to 
of shoes, bags, and other shaped articles.” 

2790. Witu1aM Rosert Laker, Southampton-buildings, London, “ Improve- 
ments in the preparation of india-rubber and gutta- compounds 
for coating wooden and metal surfaces, and in the production of hard 
india-rubber.”—A communication from Mr. Chapman, New York, U.S. 
—22nd October, 1870. 

2792. Josera ELuispow, Li 1, ‘An improved expanding and con- 
ae canopy, applicable to omnibuses, furniture vans, and other 


2794. v4. Witt Fox, Nortongate, off pn , Manchester-road, Brad- 
ford, Yorkshire, “‘ Improvements in gra’ te bars.” 
ee, York-buildings, Adelphi, Westminster, 


= BEWICKE 
2798. JASPER eg eco Woodland Crag, G tmoreland. 
“Improvements in ig meng be or digging tools.” 
2800. JonaTHan Down, Widnes, Lan “Im peunnete in obtaining 
copper from cupreous ce ls October, 1 
2802. Joun CoLeman Brapsnaw, jun., Thrapstow, Northamptonshire, 








Wi 
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“Improvements in multitubular steam 
ane. ¢ Las Watts and Tnouas Cx CHARLES puss Warts, Leadenhall-stree 
on, 
in the facture of a the te ” t of game employ 





2806. BensaMin DUNKERLEY and Ra.pPn a ay magn t, Cheshire, 
“Improvements in machinery or apparatus fi 5 strecching felt hat 


2808. Wittiam Henry Epwarps and ALrrep Epwarps, Fordham, Cam- 
« _ ae in hae in nae a and manufacture of 


es for ny 
anne. Joun James Lunpy, ath, oat near Baiabe Midlothian, N.B., “ An 
improved compound for the lubrication of wool and other similar 
canes material in their of 





and in preven’ 
ant arresting the combustion of ouch wenn —25th October, 1870. 
ILLIAM WARD GEDGE, Wellington-street, 
Be | eee ee 
round square n.”—A communication from Hyacin' , 
Charleville, Ardennes, France.” roll 
, Holbeck, near Leeds, 


2814. Wittiam Bywater, Sweet-street 
Yorkshire, and Jack SHaw, ei Yorkshire, “Im- 
win, spimuing, and twisting flax, 
grass, or other fibrous sub- 


How, wool, worsted, sky cotton, Chis 
[apt  Serevements in the 





ire of Burwey Pavers 
e of pebble gu 
October, 1 
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3092. Witttam Cooke, Jermyn-street, London, and Watter Francis, 
Dorset-street, Clapham, Surrey, “Mats and matting.”—2nd November, 


1867. 
$093. James Orr, Glasgow, Lanarkshire, N.B. ce ay folding, or 
plaiting woven or other web fabrics, &c.”— 4th November, 1867. 
3131. Ropert Newton, Lower Providence Mill, near Keighley, Yorkshire, 
“ Fuel-feeding a) pparatus for steam boilers.”_-6th November, 1867. 
3097. WILLIAM —_— Leeds, Yorkshire, “ Straps or driving belts.” — 
4th November, 1 
$127. Jonx Shaan Worrnrscton Biccs, Manchester, and ARTHUR 
WorrTsincton Biccs, Brown’s-buildings, Liverpool, ‘Joining warp 
ends.”—9th November, 1867. 
$124. ArTHUR McDovuGaLL, aeaiten, “ Stirring or agitating solid sub- 
stances, &c.”— 5th November, 1567. 
=, Eustace Carey Prentice, Stowmarket, Suffolk, “‘Gun-cotton, &c.” 
h Ni , 1867. 
suis. Joum PREDERICK Brisses, Fieldgate-street, Whitechapel, London, 
'—Tth November, 16 


7. 
3149. JAMES Gaon, Regent-street, London, ‘‘ Gloves.”—7th November, 
“ Giffard’s injector, &c.” — 9th 
* Loco- 


iw, 


3169. James GresHaM, Manchester, 


November, 1867. 
$221. Ropert Francis Farru, Gracechurch-street, London, 


motive engines, &c.”—14th November, 1867. 





Patents on which the Stamp Duty of £100 has been Paic. 


2744. Henry BessrMerR, Queen-street-place, New Cannon-street, London, 
“ Railway bars.”—5th November, 1863. 

2746. Heser BEssEMER, Queen- -street- place, New Cannon-street, London, 
«* Malleable iron and steel.”—5th November, 1863. 

2722. James Livesey, Cannon-street West, London, and Jonn Epwarps, 

~— London, “ Permanent way of railways, &c.”—4th 

November, 1 ’ 

2763. RICHARD +» — Manchester, “‘ Testing the strength of wire.”— 
6th November, 1863. 

2814. Josepa Boots, Joun Boor, and JeremiaH Booru, Rodley, near 
Leeds, Yorkshire, ‘‘ Guy cranes, &c.”—12th November, 1863. 





Notices of Intention to Proceed with Patents. 


1795. Cuar.es Stepuens, Admiral’s Hard, Stonehouse, “‘ Boot trees. 

1796. W1tt1amM Brown, Portsmouth, “‘ Steam and hydraulic rams. a 6th 
June, 1870. 

1816. Henrt ApriEN Bowneviwe, Sackville-street, Piccadilly, London, 
“Warming and ven' carriages and boats.”—A communication 
from Pierre Grandjean. 

1817. Jonw CLark, Belmont-terrace, Notting-hill, London, “‘ Radiating 
the axles of locomotive engines.”— 27th June, 1870. 

1847. Georcr CoLin Davies, Liverpool, ‘‘ Wood screws.”—29th June, 
1870. 


1859. Jou Bourne, Mark-lane, London, “Producing and regulating 
motive power.” 

1863. Ropert Prxxney, Bread-street-hill, London, “Producing colours 
from aniline in dyeing and printing.” —30th June, 1870. 

1868. James Hosken, ‘Pench urch-street, London, ‘‘ Mast-head lights, 
&c.”—lst July, 1870. 

1873. Jonny Henry Jonyson, Lincoln’s-inn-fields, London, “‘ Dressing 
stones to be employed for decorticating grain or seeds.” —A communi- 
cation from les Golay. 

1879. Tuomas RosE and Ropert Emerson Grason, Earlestown, “ Raising 
or elevating certain kinds of paper-making materials from revolving 
boilers.”—2nd July, 1870, 

1887. Tuomas Broventon and Witson Rey, Keighley, “ Drawing, 

roving, doubling, spinning, and twisting wool, &e. ”—4th July, 1870. 

. CHARLES DE BERGvE, Strand, Westminster, “‘ Punching metal.”— 


1948. Epmonp LEaxy, Cardington-stree street, Euston-square, London, 
“ Portable or movable railways.”- 9th July, 1870. 

1956. Tomas Hovcrort, Bilston, “‘ Nails and spikes. "—1ith July, 1870. 

2051. Witut1am EpwarpD Newrox, Chancery-lane, —~r “ Mirrors. 
A communication from George Hostell Chinnock and Edward Payson 
Williams. 


2054. Davip Jones, Inverness, ‘‘ Door fastenings. "20th July, 1870. 
2163. Exrico Fixett, Sicily, Italy, ‘Mariners’ compasses.”—-3rd August, 


1870. 

2217. GeorcE Howtriss, Jonny Swixsury, and James Wi1son, Barnsley, 
“‘ Supplying mines with gas.”—l0th August, 1870. 

2312. r bem J Daxgsy, Leadenhall-street, London, “‘ Fluid meat.”—22nd 
August, 1870. 

2522. ADOLPHUS FRANKENBERG, Manchester, “Raising and drawing off 
liquids.” —20th September, 1870. 

2543. Tuomas BaRNABAas Dart, Lawrence Pountney-lane, London, and 
CHarRLtes EpwarD CRAWLEY, Fleet-street, London, “Tunnels and 
tubes.” —22nd September, 1870. 

2594. Henry Currron Carver, Upper Works, Bagillt, “‘ Separating 
mixed + or materials of different specific gravities.”—30th 
Septewber, | 

2609. Joun a Sevciars, Birkenhead, ‘‘ Metal founders’ black- 
ing.” - 1st October, 1870. 

2689. Jonn Hoposoy, Thornton-road, aes | and James BROADLEY, 
Heaton, “‘ Looms for weaving.”—11th October, 1870. 

2691. Louis Ferpinanp TAveRNIER, Leeds, ‘‘Combing and preparing 
cotton wool, &c.”—12th October, 1870. 

2741. Wittiam MATHER, ‘ol “B nuts and separating the 
husks and shells from the kernels.”—18th October, 1870. 

2810. Joun James Lunpy, Leith, near oe Sa «Lubricating wool, 


&c.”—25th October, 1867. 
appetite any one of such applications 
should leave _ ot fare tn writing 0 q their —— to such a) a 
at the office of the Patents, within fourteen Good 





List of Specifications published during the Week ending 
5th November, 1870. 
619, 84.; esi, pts me, 8d.; 640, 8d.; 656, 6d.; 703, 10d.; 710, 10d.; 
; 788, 8d.; 745, Is.; 742, 6d.; 758, 6d.; 761, 10d.; wre, 883 
, 8d.; 816, 104.; 825, 6d.; 850, 4d; 4d.; 891, 
; 898, 4d.; 901, 4d.; 920, 4d.; ; 
; 922, : 925, 4d.; 926, 4d.; 029, 4d. 9 
4d.j 941, 4d.; 943, 44.5 ;944, 4d.; 945, 4d.; 948, 4d. of 
+ 959, 4d.; 961, 4d.; 965, 4d.; 972, 4d.; ns. "0d; 975, 4d.; 979, 
4d.; 1109, Is. 2d. 





*,* Specifications i be Sermaied ty peo the Patent-office on 
recei of the amount of agen ape 5s. must be 
remi by ice Order, payable at the Posto ice, 5, Hi 
Holl Mr. eas Woodcroft, er ‘3 Patent-office, Sou 
am Chancery-lane, London. 





Sourn KENSINGTON MusEuM.— Visitors during the week ending 
November 5th, 1870 :—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 13,431; Meyrick and other 

ies, 1763; on Tishanstes. Thursday and Friday (admission 
. from 10 a.m. till 4 p.m, Museum, 4776; Meyrick and other 
117; *Y ode arab cous of corresponding week in 
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d by water on the} joints, wi whick joints the air is precluded 

from coming in contact by the difference of its gravity. 

1098. W. Suapson and A. Garpyer, Ilford, “ Steam engines.”—Dated lath 
April, 1870. 

The inventors form the slide valve circular, or as a hollow double- 
heated piston fitting in a truly-bored passage cast on the side of the 
— of an ¢, the ports or passages in the cylinder and valve-box 
and constructed as to encircle the aforesaid hollow cir- 
ae slide valve, so that when the valve is surrounded by steam ur other 
motive power the pressure shall be the same all over the exposed surface 
of the valve. The centre part of the hollow piston or vaive forms the 
eduction -— 3 for the steam or other motive power at each stroke of 
the engine ¢ inventors propose to form the cylinder and valve-bux of 
one entire mass of metal, so that the part that is to receive the valve 
simply wants boring out at those parts where the piston heads of the valve 
have to work. The action of the valve for covering and uncovering the 
ports or leading from the valve-box into the cylinder of the 
engine at the proper times may be effected in the ordinary way. 

1103. P. N. J. Maca.igs, Paris, “‘Boiler-feeding apparatus.”—Dated 16th 
April, 1870. 

The apparatus is composed of a receiver made of cast iron or other 
metal containing a float, which actuates the organs which effect the dis- 
tribution of the steam by means of a lever acting upon either a system of 
valves or a sliding valve, as may be found preferable in practice. This 
valve, or the valves, permit the alternate inlet and exit of the steam into 
the receiver. The steam enters the apparatus through one orifice, and 
leaves another. The water enters the receiver through an orifice ‘with 
valves, and enters the boiler through another orifice connected with a pipe 
and valve. The steam entering from the boiler presses upon a valve 
situated beneath the steam entry orifice, and ia therefore unable to pene- 
trate into the apparatus. The steam exit orificeand its valve being open, 
and the water entry valve connected with the water supply pipe being 
impelied by the weight of the column of water in that pipe as well as 

collected by the vacuum produced in the apparatus, it follows that this 
wher comes naturally to fill the receiver. This filling continues so long 
as the valves within the steam apparatus are in a certain position, but in 
proportion as the water rises on the receiver the float, becoming more and 
more submerged, causes an increased effort to be exercised uponthe lever, 
which actuates the steam valves. At a certain moment this effort, neu- 
tralised by the pressure exercised by the steam upon the valve in the 
steam apparatus, will be capable of raising this valve, which will imme- 
diately open. The float, being no longer _— will attain the extremity of 
its course, the lever will close the wae of the steam exit orifice, and the 
steam will act with all its force upon the liquid within the receiver. The 
liquid, being thus placed between two equal and elastic forces, will cause 
the water inlet valve to open and the water outlet valve to close. The 
water contained in the receiver will therefore flow into the boiler; the 
float will descend more and more, and for the upward effort lately exerted 
a downward effort will be exercised by the weight of the float. This 
effort will soon become sufficient to open the steam exit valve, 4 
the one pang the steam entry orifice will close. The steam findi 
has 0 , the water exit valve, pressed by the water : the boi et, 
will c son, an and the water entry valve, again acted upon by the charge of 
water on the vacuum within the ony will open, and the receiver 
again be supplied with water until the float is again raised. 
1124. J. Townsenp, Glaagow, “‘ Applying heat.”—Dated 18th April, 1870. 

The apparatus is is represented as constructed principally of brickwork, 
with cast iron box frames at the sides, and with external cast iron 
standards connected by rods, which, crossing through the roof, tie the 
whole together. The chamber is heated from below by a series of fur- 
naces, from each of which flues cross and recross under the floor of the 
chamber and pass thence into a main horizontal flue leading to the 
chimney. In some cases baths of metals, of sand, or of suitable sults, 
are interposed between the flues and the bottom of the chamber for the 
purpose of securing regular und definite temperatures, and also to pre- 
vent the access of fame through accidental cracks or inlets when it is 
desirable that the solid materials or the vapours in the chamber should 
not ited. The materials are moved from the inlet end of the 
chamber to the outlet in a gradual manner by means of a series of 
revolving paddles placed horizontally and transversely, and arranged near 
enough to each er for one paddle in turning to push material within 
range of the next paddle. 

1125. A. M. SrrarHern and D. G. Morrison, Glasgow, 
apparatus.”— Dated 18th April, 1870. 

The principal parts of this improved safety apparatus are contained in 
a cast iron box communicating with the boiler by a short branch pipe, 
and i safety valves fitted to valve openings. One of the valves is 
loaded by means - a lever passing out through a slot in the side of the 
box for the application of a — externally. The other valve is loaded 
by a lever and weight arranged within the box, so that it may be 
locked up. The fulcrum of the ae lever is arranged to be on the 
other valve, or it might be on its lever, so that any attempt to overweight 
the accessible lever would simply lift the inaccessible lever and its valve, 
and so let off the steam. 

—" F. Spencer and W. Inauis, Bolton, “‘ Steam engines.” —Dated 19th 
pril, 1870. 

This consists principally, First, in arranging two cylinders with an 
intermediate receiver and with eight valves placed transversely ; 
Secondly, in placiug a surface condenser over the shaft of inverted 
engines, and directly under separate transverse exhaust valves at one end ; 
—— in placing the eight valves on the sides of the engines - other- 
wise ; Fourthly, in using two cylinders acting on one cruss-head in place 
of each low pressure cylinder; and, Fifthly, in extending the arrange- 
ments to engines in which the steam is worked successively in three 
cylinders. 

1145. H. L, Brevoort, New York, U.S., “ Operating locomotive regulators.” 


—Dated 19th Ep pee 1870. 

This it n of a regulating screw with a hand lever 
and an ‘adjustable locking device to gear with and ungear from the screw, 
whereby, on engaging the screw with the lever by the interveution of the 
loc device, the regulating screw may be worked to actuate the lever 
and valve, or contrivance o; —— by it. This locking device, which is 
made capuble of gearing from the screw, will, more- 
over, serve as a stop to hold the lever at a fixed ition, and on disen- 
gaging the lever from the screw the lever will be to perform its work 
irrespectively of the screw. 

1147. J. G. Jones and G. W. Exxiorr, Chesterfield, ‘‘ Slide valves.”— Dated 
19th April, 1870. 

In order to relieve the slide valve from the pressure of the steam or 
fluid upon its back, oe as to ) lighten ry friction against the valve face as 
far as is t contact, the inventors 
rig) dhe ie Sy through it, and a face at its back, which 
works steam-tight epee ogiete carried by a cylinder passing through 
the bonnet or steam-chest cover by a sui ed gland. This 

from the back of waive ‘neve or bess 


“ Boiler safety 








than that covered by the valve. Fora 

we engine the cylinder may be of 
apparatus will then be 

e back of the valve w 

1152. J. Hourrr, Springton, U.&., 

April, 1870. 


larger area than the valve, and 
vided to prevent the cylinder from 
n there is no proper vacuum in the condenser. 
“* Steam engine condensers.” —Dated 20th 





These improvements relate to the general construction and relative 
arrangement of a plurality of condensers in connection with the exhausts 
of the respective ends of the steam cylinder of a marine engine in such a 
manner that the exhaus 
the cylinder, will be respecti 
receiving chamber into two ——S 
chamber, and also 
chamber, in which it is cond 
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connected to the bottom of the water space, surrounding the fire-box at 
the corners, or at other points. With this arrangement the water in the 
boiler circulates with astrong, steady current from the further end, through 
the pipes, to the bottom of the fire-box, and thence upwards inside the 
boiler at the several sides of the fire-box, and this will greatly facilitate 
the separation of the steam. 
1156. W. Barcuetor, Winchester, “ Fire-boxes.”--Dated 20th April, 1870, 
The “peer and lower part are dovetailed or otherwise suitably formed 
together by projections on one fitting into corresponding cavities on the 
other, in such a way that the fit is quite loose and easy when the bar is 
closed, but sufficiently tight when the bar is hot to prevent warping “or 
other inconveniences, the upper part expanding to a greater extent 
than the lower. The under part, where it is Joined to the upper part, may 
be scolloped, cut out, notched, or perforated for the air to pass through. 
ae lower part may be hollow, or in two parts or sides, with a space 
otween, 





Class 2,- TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

we, ¢. Puitipson, Newcastle-upon-Tyne, “ Carriage windows.” —Dated 13th 

April, 1870. 

The inventor constructs the ordinary wood frame for the glass to be 
placed in and then varnishes or gold sizes it, and when the varnish or 
gold size is nearly dry sprinkles it over with flock or some like material, 
and repeats the same two or three times. After the wood frame is put 
together and the glass inserted, the inventor again does the whole surface 
of the wood with a further coat of varnish onl tot, and thus prevents 
any joints whatever being observed.—Not proceeded with, 

1004. 8. J. Puaskirt, Lincoln’s Inn, “* Velocipedes.”—Dated 14th April, 1870. 
The motive power is applied by the feet acting alternately on two sets 

of levers each combined with a curved blade spring and ratchet wheel, the 

two ratchet wheels being fast on the axle of the front or main driving and 
steering wheel. Each set of foot levers is composed of three plates, the 
upper and lower plates being respectively hinged to the middie or main 
foot plate, whilst the latter vibrates realy on the main axle as a fulcrum. 

A curved blade spring is riveted to the underside of each main foot plate, 

and it is pressed upon and thereby momentarily straightened by the 

rear end of the lower plate, which is centred in the middle, the front end 
of such plate being depressed by a Vow projecting from the under side of 
the front end of the upper plate, which is centred at its rear extremity. 

1095. 8. Stewart, Edinburgh, “ Wheels.”—Dated 14th April, 1870. 

This consists mainly in the employment of vulcanised caoutchouc, 
commonly known as vulcanite, as the material of which the wheels are 
constructed, and it may be so used as to constitute under one arrange- 
ment the entire substance of which they are formed, or under other 
arrangements it may constitute a part or parts only of the wheels, the 
other part or parts being made of wood, metal, or other suitable material. 
om, Brown, Portsmouth, “ Ships’ thrust blocks.”—Dated 19th April, 

1870. 

Instead of employing collars on the shaft, embraced at opposite points 
by grooved recesses formed in strong thrust or phummer blocks, and mak- 
ing the said recesses each of corresponding size to the collars, the inven- 
tor proposes instead of such recesses to adapt small rollers to the thrust 
or plummer blocks at each side of each of the collars on the driving 
shaft, so that instead of revolving against the fixed surfaces of the afore- 
said recesses, the collars shall revolve against revolving rollers, thereby 
reducing friction, and by thus preventing heating of the rubbing parts, 
economising a great saving of lubricating material, and also dispensing 
with the necessity for employing water, as now practised in large screw 
vessels, for keeping the rubbing surfaces cool, and also a donkey engine 
for discharging the bilge water occasioned by the use of water for that 
purpose, 

1151. ba! and ©. 8. Carr, Ipswich, “ Carriage wheels."—Dated 20th April, 

187 


Instead of eonnecting the hub and the felloes of the wheel together by 
wooden spokes, as usual, the inventors connect the hub and felloes to- 
gether by metallic spokes, divided or forked at their outer ends, so as to 
form the spokes into strong springs, the outer endsof which are connected 
to the felloes. 


Class 3.—FPABRICS, 

Including Machinery and Mechanical Operations connected wth 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, é&c. 

968. A. Bartow and J. Taytor, Bury, ‘‘ Preparing cotton.”—Dated 2nd 

April, 1870. 

The inventors take an ordinary drawing frame, and at a convenient 
distance in front of the front drawing rollers they arrange a series of 
short tubes, one for each sliver, in such a way that the tubes are capable 
of revolving whilst the slivers pass through the centre, the tubes being 
cansed to revolve rapidly by means of an endless strap or band passing 
round and driven by a pulley which receives its motion from the main 
driving shaft or any other convenient shaft of the frame. 

1049. A. Moruey, Old Radford, ‘‘ Jacquard machinery.”—Dated 6th April 

1870. 


This consists First, in arrangements of mechanism or apparatus for em- 
ploying at pleasure either the cards which produce the repeat portion of 
a design or the cards which produce the bottom border, whereby the 
usual tying on and off of the different packs of cards is dispensed with; 
Secondly, in the employment of a Jacquard with two cylinders, which in 
the Jacquard has the power within itself of stopping one cylinder and 
starting the other, and the employment of two Jacquards acting mutu- 
ally the one upon the other; Fourthly, in the power of racking back by 
the operation of the Jacquard the cards on one cylinder, without 
allowing them to operate on the needles at the same time that the 
other cylinder is operating upon them. 

1088. F. W. Brookxspank, Nottingham, “ Lace.”--Dated 13th April, 1870. 

In forming the net or ground work of lace, such, for example as Valen- 
ciennes net, the inventor makes the joints or connections between the 
pillars by drawing the bobbin thread in one pillar across the bobbin 
thre«d in the other pillar, by means of the warp threads of the pillars. 
The warp threads cross or traverse from pillar to pillar at the joint or 
connection, and they there interlock with the bobbin threads in such 
manner as to retain them in the position into which they have been 
drawn. 

1089. A. Pepte, East Bellerica, U.S., ‘* Utilising cotton waste.” —Dated 13th 
April, 1870. 

The inventor envelopes a quantity of the cotton waste in a woven or 
porous bag or envelope, which, while allowing the waste to come in con- 
tact with, and absorb oil and dirt, yet confines it in a mass and entirely 
prevents separation and deposit of lint from it. The bag or envelope 
should be of a cheap material, and may be provided with a mouth to be 
closed by an elastic ring or equivalent device, in order that when the 
mass of waste within it becomes suturated with oil and dirt, it may be 
removed and a fresh supply substituted, so that one bag or envelope will 
last for a considerable time. 

1093. J. Briertey, Millbury, U.S., “ Looms.”—Dated 14th April, 1870. 

The shuttle boxes are constructed and arranged to slide up and down in 
suitable framework, and are moved by means of a tumbling lever con- 
nected to the rod supporting them, the lever being operated by a graded 
connection, which moves it more or less, according to the position of the 
graded or sveeed end of the connection; the grades or steps varying 
the amount of motion the connection receives from a lever moved by a 
beam, which position is governed by the pattern chain. The boxes ure 
retained in place by a stop lever acting on a circular part of the tum»ling 
lever, which part is notched to receive a projection on the stop lever, the 
stop lever being removed when the boxes are to be moved. To allow the 
pattern chain to raise its levers to the different heights uired, the 
chain is made with the rolls for each lever in as many longitudinal rows 
as there are changes to make, and the faces of the levers are ste or 
levelled, so that the rolls in the different rows lift them the rent 
degrees required. 
llol. E. K Harvie, Bath, U.S., “Knitting machines.” — Dated 14th 

April, 1870. 

The inventor provides the machine with a circular or annular comb, 
with teeth on its upper side. The circular comb is fitted,in a suitable 
bed in front of the machine, in which bed the comb is retained by a plate 
which allows it to turn freely in its bed. The teeth whereon the loops or 
stitches are formed are at the inner periphery of the annular comb. Con- 
centric with these loop-forming teeth, and outside of the same, the comb 
has another circular series of teeth, or a circular rack, arranged to gear 
with the aforesaid operuting wheel. A guard is arranged in combination 
with the comb to prevent the escape or loss of the stitches therefrom.-—Not 
proceeded with, 
ne Corren, Loughborough, “Knitted fubrics.”—Dated 14th April, 


This consists in the employment of one or more pairs of brackets or 
arms, which are secured to a platform or table so as to stand in a vertical 
position, but they may be placed in any other position found most con- 
venient. The arms of eanh ir are placed the reaped distance apart, 
such distance varying accor fing to the length of the bar they are to c: 
or support, the length of stich bars depending upon the width of worl 
made on the frame on which they are to be employed. Oneor more pairs 

ends to receive and support the 


of these arms are slotted at their upper 


| somewhat wider, and each pair may havea bar carrying points or needles 
secured to them. Each upper end may have a stud or pin projecting 

| from it, which stud or pin may form stops to a second point or needle bar 

when placed upon it. 

1112. T. Dicks, Middleton, “Spinning slk.?—Dated 16th April, 1870. 

The object is to obtain superior regularity or evenness in the twist. 
This the inventor effects by the use 0° hanieal arrang t, whereby 
any stipulated number of twists ty + inch may be given with certainty. 
To this end the spindle which c:..: .; the bobbins is made to actuate 
the axle of the taking up or windin; motion, so that whatever may be 
the speed of the spindle, the bobbin or reel for winding un the twisted 
threads s) have a corresponding speed. 

1134, R. Cuerry, Halifaz, “‘ Looms.”—Dated 19th April, 1870. 

The inventor employs a roller, which he terms a “letting-off roller,” 
extending across the back of the loom, and supported by the side frames 
thereof, and a second roller, termed the “tension roller,” parallel with 
the letting-off roller, and resting on the periphery thereof, supported by 
arms or levers attached to the shaft ends, and to studs adjustable in slots 
in the side frames of the loom, the letting-off roller having rotation 
imparted to it by means of gear and shafts from the “ fluted roller” of the 
taking-up motion.—Not proceeded with. 

1136. 8. C. Lister, Brad/sord, ‘* Weaving.”—Dated 19th Aprii, 1870. 

The inventor has discovered that by using two shuttles and additional 
Led he can give any required substance to the cloth, one shuttle being 
used to tie in the pile and the other to form the back, and in that way he 
can also use two kinds of weft. For instance, he can use cotton to tie in 
the pile, and wool, silk, or hair, togive warmth, substance, and elasticity 
to the pile fabric. 

1148. E. B. Sampson, Stroud, “ Carding engines.”—Dated 20th April, 1870 

The wool or fibre to be fed to a carding or preparing machine is placed 
in a chamber, the sides of which are parallel to one another. At one 
end of the chamber is an endless travelling surface of card teeth or 
spikes, to take up continuously a portion of the fibre from the chamber 
and deliver it to the licker-in roller of the carding or preparing machine ; 
or the fibre might be taken from the endless card surface by a doffer, 
and carried forward by a suitable feed motion to the carding or preparing 

hi The opposite end of the chamber is formed by a travelling 
partition, which, as the fibre is drawn away from the chamber, is caused 
to move forward towards the travelling surface of card teeth or spikes at 
such a speed as to intai i and even pressure of fibre 
against the delivery end of the apparatus. 
1150. W. Smrru, Heywood, ‘* Looms.”—Dated 20th April, 1870. 

This consists, First, in an improved combination of machinery described, 
for drawing the wires out of the loops of the warps and inserting them 
into the shed ; Secondly, in constructing a hooked instrument for guid- 
ing the wires, and in the mode of actuating it. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
1120. J. L. Norton, Belle Sauvage-yard, “ Dressing ‘millstones.”—Dated 
16th April, 1870. 

For dressing millstones the inventor employs a straight metal staff 
having atruly flat surface on its underside. This staff is placec or lies upon 
the stone to be operated upon. On the upper surface of the staff a saddle 
is mounted, which can be caused to travel from end to end of the staff in 
a straight line parallel to the flat surface on the underside of the staff. 
On the saddle is a cross side capable of being traversed across the staff by 
means of a screw on the saddle, in a plane parallel with the flat under- 
surface of the staff. The cross slide has an arm fixed upon it carrying 
the diamond gem or cutter with its screw adjustment for setting the cut- 
ting point to its proper working level. 

1132. 8. Barton, jun., Manchester, ‘‘ Garden hose, dc.” —Dated 19th April, 
1870. 











This consists in applying a distributing apparatus, so arranged that the 
form or character of the jet of water or liquid manure ejected may be 
changed at will without removing the nozale. At one end of ashort tube 
which is to be applied to or forms part of the discharge pipe of the hose, 
syringe, fountain, or engine, is fixed a short plug at right angles to the 
axis of the tube, and bored through transversely, with a hole corresponding 
with the bore of the tube. 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. | 
1106. C. Bearp, Bury St. Edmunds, “ Partitions.” — Dated 14th April, 
870 


i. 

The inventor claims the tonge-like iron standards or uprights drawn to- 
gether and fastened to a running horizontal top and bottom bar of iron, 
and holding securely slabs of glass, slate, millboard, or felt. He also 
claims the construction of partitions or walls with felt or millboard, with 
or without sheet metal, with upright standards or ribs, both as described 
in his specification. 





Class 6.—FIRE-ARMS. 

Ineluding Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
1119. P. J. X. Guyruer and J. A. C, DE Latoucue, Paris, “Revolvers.”— 

Dated 16th April, 1870. 

To allow of easy cleaning and lubricating of the working s of the 
mechanism the inventors fix both ends of the pins or screws forming the 
fulcrums of the various movable pieces in the two plates forming the 
sides of the case or y of the pistol, gun, or rifle, and they form in 
one of these plates an opening or openings, so as to lay the said me- 
chanism, and especially its working parts open, and thus enabling them 
to inspect, get at, clean and lubricate them. An outer plate serves to 
cover the said open worked inner plate.—Not proceeded with. 

1143. B. B. Horcukiss, Vienna, “ Cartridges.”—Dated 19th April, 1870. 

The inventor prefers to use a packing made of paper in the form of a 
small ring or disc of the size of the primer or cap-cavity; the ring or disc 
is placed either on the primer or im the cavity,and the primer or cap is then 
pressed down tightly on the same. Instead of paper the inventor may 
use other materials which are softer than the material from which are 
made the cartridges, primers, and primer cavities.—Not proceeded with. 
1092. A. TayLor, Lydbury, “* Guns.”—Dated 14th April, 1870. 

This consists in applying the projective force by means of an annular 
cartridge approximately to the centre of gravity of a hollow cylindrical 
or tubular projectile, instead of, as is usual, at the base ; a rotary motion 
being if desired imparted to the projectile by rifling it externally and 
internally. The projectile or shot is in the form of a hollow cylinder, 
thus destroying the vacuum in the rear of the shot, and is of the sam: 
internal diameter throughout its length and for part of its length, such 
part being the rear end of the shot of the same thickness. 


Class 7.-FURNITURE AND CLOTHING 
Including Cooking Utensils, Uph "y, Or ts, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

1097. G. Spencer, Cannon-street, “‘ Kamptulicon.”—Dated 14th April, 1870. 

The inventor forma a suitable raised pattern on the cylinder of a roller 
press, and then passes the kamptulicon or other cloth through the press, 
by which operation it receives a sunken pattern, on the surface of which 
the pattern is to be printed or formed, or the sunken pattern may be left 
plain if desired. 

1107. E. De va Rue, Crauford, “ Croquet mallets.”—Dated 14th April, 
1870. 

In order to facilitate the placing the axis of the mallet head truly in 
a line with the player’s ball and the ball or stick it is desired to strike, so 
that the blow may be truly given, the inventor mounts on the head of 
the mallet, or on its stem, an inclined mirror, so placed that the player, 
looking down upon the mallet when placed in front of his ball, may see 
the object ball reflected, and when the mallet is suitably placed the 
reflection will appear iu the centre of the mirror. 

1109. H. Brooks, Regent’s Park, N.W., ‘ Vessels.” —Dated 16th April, 1870. 

Vessels constructed according to this invention have necks or openings 
formed at each end, or other suitable parts of them, and each of such 
necks or openings is formed with a passage or es with a cover or 
covers, which may be movable, with openings adapted to the quantity of 
liquid or other matter desired at_any time to be delivered therefrom, or 
to the of such delivery. The openings are also provided with a 
close fitting cover or covers to preserve the contained matters. 


1110. T. Wurre, Birmingham, “ Dish covers.”— Dated 16th April, 1870. 
The inventor makes the cover by preference in two parts, one of the 
parts being of slightly less size than the other, so that it can be con- 
tained within the other. He joints the two parts together at their base, 
and fixes the larger of the parts by its base or by flanges to the rim of 
the dish or plate, either permanently or by means of a fastening, which 
permits of the removal of, the cover at pleasure. The smaller part of the 
cover is provided with a button or handle, whereby it can be raised or 
into the other part, and one half of the dish or plate exposed or 
lepressed, so as. to cover the dish or plate completely. Both halves of 
the cover may be made capable of motion. 
1114. W. Hanton, New York, U.S., ‘Gymnastic apparatus.”—Dated 16th 


J of, 








between the bars; also in the’'use in combination with a trapeze and the 
sustaining or stationary portion of the — of stop ropes or stop 
bars, or their equivalents, so arranged that by means of these ropes or 
bars bed po mrys swinging by the feet can stop and rest at ure. 

in use of the safety apron, and posed of any suitable material and 
provided with transverse slats or stays. 


1127. 8. McIsaac, Putney, ‘ Folding bed table.”—Dated 18th April, 1870. 

This consists in securing to one of the bed rails, or other convenient 
part of a bedstead, a bracket carrying an arm, to which is hinged a rod 
capable of being turned in any required direction. On the outer end of 
the rod there is a movable knob used as a holder, and to the rod near the 
knob is jointed a cranked arm at the end of a metal bar on which the 
table is supported, the table being capable of sliding backwards and for- 
bere the bar, so that it can be placed in any desired position over 

e bed. 

1128. EB. A. Cresprs, Paris, “ Hats.”—Dated 18th April, 1870. 

Palmyra palm or straws, whether undyed or dyed, to suit the feet or 
stuffs to be employed to cover them are taken, but before any other opera-~ 
tion the hat which is intended to be made a foundation is turned so that 
the external part, which is the more ornamental, may become the 
internal part, the hat is then dressed on a form by means of iron or 
hydraulic pressure, as most convenient. The hat so dressed is then 
polished on the exterior with puntice stone or sand pape: until the rough 
parts are removed, and in order to render it still smoother it is glazed 
with hot iron.—Not proceeded with. 

1130. E. Buss, Paris, ‘‘ Door locks.” —Dated 19th April, 1870. 

This consists in dispensing with the preliminary operation of turning 
the lever or handle partly round, and in so constructing the spindle of 
the lock that by pushing slightly towards the door the latch bolt is 
liberated from the catch plate and the door is consequently at liberty to. 
be opened.—Not proceeded with. 

1133. F. Totus, Fleet-street, ** Cocks.”—Dated 19th April, 1870. 

This consists in the application and use of a movable key or such like 
instrument fitted to the exact size, only to turn the cock it is intended 
for. The key fits in a plug in the cock sunk in a cap, which cap is 
screwed, brazed, or otherwise fastened on to the body of the cock over 
the nut and washer as to securely enclose the same, in order that when 
the key is removed the cock cannot be actuated or tampered with.— Not 
proceeded wi 
1135. J. B. Carter and W. D. Knowres, Hartsville, Indiana, U.S., 

“ Buttons.”—Dated 19th April, 1870. i 

This consists in constructing a stud or button with a thin and wide 
neck, approximating in its transverse section to the shape of the button 
hole it is intended to fit, and with a head of such form, that being re- 
tained in proper position by the shape of the neck it will mask or con- 
ceal the button hole. : 
1146. C. Cooke, Kensington, “ Culinary articles.”—Dated 19th April, 1870. 

The flour dredger consists of a box or container provided with a handle 
as usual, and with a perforated dome, top, or cover, with which the in- 
ventor combines a plain or other shaped cutter for stamping out dough 
cakes, the cutter being disposed inside the cover, and used alone or in 
combination with the rim, which also serves asa cutter. The dredger 
has also combined with it, on either side, a grater for nutmegs, lemon, 
or ginger, with receptacles for containing the same.—Not proceeded with. 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

1009. R. Jones, Botolph-lane, “‘ Preserving food.”—Dated 6th April, 1870. 
The matters to be preserved are placed in suitable cases, usually of tin, 

which are closed after being filled, except that a small aperture is left in 
each for the escape of the air and gases to be removed. These eases thus 
filled with the matters to be preserved are placed in liquid in a suitable 
open chamber, the liquid being heated to a cooking temperature, or they 
are otherwise heated. When the cooking has been sufficiently effected, 
supposing liquid to have been employed for this heating, either the liquid 
is removed and the chamber elosed air-tight, or the cases are placed in 
another chamber made air-tight.— Not proceeded with. 

1014. W. Youne and P. Brasn, Leith, “Illuminating gas.”—Dated,6th April, 


1870. 

The object of this invention is the application of tars to the maafacture 
of illuminating gas. To prepare them for this ge the acid tar is 
placed in a suitable vessel (by preference lined with lead) and boiled u 
with open steam. The condensed water from the steam combines wit! 
the acid and sinks to the bottom, and is drawn off. The alkaline tar is 
then run in, and the whole of the tars again boiled up. Im this way any 





acid that may be present is neutralised, and leaves the tars iu a purified 
state, floating on the surface of the solution of salts, alkali, and other 


matters (the alkali may be recovered by evaporation). The purified tar 

can now be used for gas making by mixing it with small coal, or by running 

it into the retorts after the charge of coal has been introduced, but it does 

not do so well to run it into the retorts in this state, as it is apt to choke 

up the running in pipe with carbonaceous matter. 

1017. W. T. Hentey and D. Sprit, jun., North Woolwich, “ Manufacture of 
collodion.”—Dated 6th April, 1870. 

Vegetable fibre, and notably esparto grassin a finely divided state (which 
is the novel and indispensable cundition for the success of the process or 
operation), is treated with a combination of nitric acid, sulphuric acid, 
and water, the fibres being situated and then pressed out again as quickly 
as possible (this being the second novel and indispensable condition for 
the success of the operation), before it has become sufficiently soluble in 
hydrocarbon solvents. 

1020. C. avd T. Crossitey and R. Warr, Manchester, “ Size.”—Dated Tth 


April. 1870. 
of f zine, or sulphate of 


This consists in ing a prey P 
zinc,or any other preparation of zine, with the refuse produced im the manu- 
facture of wheaten or other starch, commonly called “slimes.”—Not pro- 
ceeded with. 
oe. = Apams, Boston, U.S., “ Proteeting nickel surfaces.”—Dated ¥2th 

pril, 1870. 

This consists in depositing upon the surface of the deposited nickel a 
softer metal, such as silver or gold, by burnishing, which fills up the pores 
or spa between the crystals of nickel.—Not proceeded with. 

1070. N. Hevwtnes, Philadelphia, U.S., “‘ Preserving fruit, &c.”—Dated 12th 
April, 187v. 

This consists, First, in a peculiar construction and arrangement of venti- 
lated chambers for the storage of fruit, vegetables, meat, or other perish- 
able articles, when used in combination with a separate compartment or 
compartments situate above the said chamber or chambers, an taining 
a body of ice or freezing mixture. Secondly in a peculiar combination 
and arrangement of the walls, floors, and ventilating apparatus. Thirdly, 
in the arrangement of ventilating entrances at the level of the ice floor, 
with hatches opening to the storage rooms and enclosed spaces to carry off 
the lighter portions of bad air upwards through the mass of ice and the 
space above the ice, whence it may escape through suitable apertures in 
the roof or walls of the building. 

1024, L. A. Bropg, Glasgow, “ Fibre for paper.”—Dated 7th April, 1870. 
The spent bark, after being washed to remove adhering impuri‘ies, is 
boiled for four or five hours in a solution of caustic soda or potash 
(soda being preferred). The liquid is drawn off and concentrated, and 
contains the brown colouring matter combined with the alkali, from 
which it may be separated if wished by acidulation ; or the liquid may 
be used for dyeing silk, wool, cotton, or other fibrous materials, without 
further treatment. The boiled bark is well washed with cold or hot 
water, and is next subjected to the action of edge runners or other suit- 
able grinding apparatus, by which the external hard parts are broken 
up and detached. The material is afterwards put into a beating ho od 
without knives, whereby the hard U pee are separated, being floated off 
by a current of water.—Not proceeded with. 


1028. T. Roninson, Widnes, “ Skimming cast ivon.”—Dated Tth April, 
1870. 


‘ 
The inventor fits one or more straight or bent intercepting pieces of 
metal or other rigid material, coated with fireclay or other Subactory 
substance if necessary, within and near the top edge of each ladle or 
other vessel, in such a position that during the operation of pouring the 
metal must d t pting piece or pieces. 
Sockets or recesses of any convenient form are attached to or formed on 
the ladle or vessel near its top edge, to receive the interce piece or 
pieces, and screws, wedges, or other fasteners are provi to secure 
them in position if required.—Not with. 

1029.. C. Cirncn, Witney, “Cleansing beer.” —Duted 7th April, 1870. 

The bottom of the tub is vided with a central aperture 
furnished with a metal bush or ode which fits accurately into a 
pose mn bush or socket fitted to the bung-hole or aperture in the 
cleansing cask. A tight joint is obtained by the aid of a tube, provided 
with oP cutee , Som and a B ee at te Fy” shad part, which 
screws the co or socket leansing cask, ange bearing on 
the metal bush before d . fitted to the bottom of the 

tub, which is thus firmly attach leansing . 
be rises in the yeast tub, near the bottom of which it is provided with 
one or more apertures or Not proceeded with. 
oe, B. Biyrue, St. Mary Aze, “ Preserving wood.” —Dated 8th April, 
iv. 
The inventor places the wood in a closed cylinder or other chamber of 
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April, 1870. 
This ts, First, in the use, in combination with parallel bars, of 
shifting flaps or other equivalent means for varying the central space 





any construction or form, in which it is heated by the vapours of liquid 
hydrocarbon, such as creosote or dead oil, coal, tar, wood, tar resins, and 
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‘bituminous substances, or b heen of wood, t, or any other 
rth Coatataing venouse or iis Goat can be drawn off by heat One of 
the ends of each se) piece of wood is made to communicate with the 
external air, or wi 


con pipes or chambers converted with an air 
pump or other thy oer cm atch 80 as to aid the escape of the 


sap-moisture and air contained in the wood, which is driven through the 
genes Seid by the action of the heat) by the pressure of the vapour in 

e cylinder or chamber. 

1051. J. Henperson, New York, U.S. “‘ Iron and steel.” —Dated 9th April, 
1870. 

This invention relates to an improved method of removing carbon, sili- 
eon, sulphur, and phosphorus from crude iron, and it consists in the 4 
plication to liquid crude iron of fluor spar or fluorides combined w 
oxides, in snch a manner as to secure the reactions of the fluorides and 
oxides simultaneously upon the iron. 

1053. A. Parkes, Birmingham, “‘ Steel.”—Dated 9th April, 1870. . 

This ists in the facture of cast steel by placing wrought iron 
in contact with nickel, uranium, chromium, brass or copper, and carbon, 
and melting the metal. Also in treating of steel, so as to improve its 
quality, with nickel, uranium, chromium, brass, or copper. 

1061. C. M. Tesste pu Moray, Paris, ‘~ ating excrement.”—Dated 11th 
April, 1870. 

Taking human or animal excrement, the mventor disinfects it by one of 
the metallic salts or antiseptic agents which are now employed, when it 
contains ammonia in the state of sulphur, hydrates, or sulphurets, or sul- 
phuretted hydrogtn in the free state. After this operation he adds to the 
mixture of solids with liquid, or separately, or united in one and the 
same liquor, soluble phosphates, acid, or neutral magnesian salts, fluo- 
silicic acid, or even soluble fluosilicates, alkaline-terrons, or metallic, 
such as fluosilicates of lime, of of alumina, or of iron, and the 
like. When the reagents, separately or collectively, employed have reacted 
upon the soluble portion of the excremental matters, in such a manner as 
to form a combination with them, the inventor adds, in order to cause 
them to pass from the acid into the neutral or alkaline state, either lime 
or carbonate of lime, or magnesia, or carbonate of magnesia. If after this 
treatment the excrement still gives off sulphohydric odours, a metallic 
salt should be added in order to plete its disinfecti 














Class 9.—ELECTRICITY.—None. 





Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads, 
933. J. Setters, Lancaster, “ Shaping and cutting wood, dc.” —Dated 31st 


March, 1870. 
This consists in arrangements for holding and preventing the barrel or 
other article from revolving, and for causing by cams, rack and pinion, 


er screws, or handle, or treadle levers, two rotating spindles carrying 

suitable cutters to be brought simultaneously or altermately against the 

ends of the barrel, until the spindles carrying the cutters come 

against @ fixed stop or stops, when the will be truly and 

reduced to the exact length required. 

997. T. Rose and R. E. Greson, Oxton, Cheshive, ‘‘ Treating cotton seed.” — 
Dated 5th April, 1870. 

First, in subjecting the hucks and fibre of coated cotton seed after the 
oil yielding portions’ have been removed, to the action of a current of 
water for the purpose of separating the fibre from the husks. Secondly, 
in subjecting the said husks and fibre, previous to placing them in the 
separating current of water, to the action of moisture, for the purpose of 
loosening the husks. 

995. = PickeRIN@, Glasgow, “‘ Forming holes in castings.”—Dated 5th 
pril, 1870. 

This consists in so forming tbe holes that their smoothness and true 
position are insured, and at a cheaper cost, by means of employing tubes 
of thin metal—for example, tubes made of scrap sheet iron, or scrap 
turnediron, which are inserted in the moulds in which the castings are 


of carbon which is Jett, ond with it the sulphur, phosphorus, and 
the silicon, he says he a simple process of removing at a cost 
of from 2s. 6d. to 5s. a ton. But he i and cannot 
even find some £20, which he says it will cost him to demonstrate 
his method upon a small scale. All this came out at a meeting, on 
Monday afternoon, last of the South Midland Institute of Mining, 
Civil, and Mechanical Engineers, of which Mr, Gerhard is a mem- 
ber. The subject was introduced by the hon. secretary, who 
expressed his readiness to unite with other members in contribut- 
ing the requisite sum of money, and he added that the past presi- 
dent of the Institute, Mr. H. Beckett, F.G.S., was likewise pre- 
pared to aid the movement. j 

Amongst the orders in the market is one by the Lancashire and 
Yorkshire Railway Company for seventy-two steel tires, the same 
number of steel crank pins, and twelve steel crank axles, all for 
locomotive engines, 

The representatives of the Ironworkers’ Union, whose officers are 
all north of England men, have recently been visiting both North 
and South Staffordshire. They have addressed meetings urging 
the men to join the union and to agitate. It was stated at the 
conference of ironworkers that the union, which at one time had 
16,000 men upon its books, dwindled down until in 1867 it had 
only 400 mh one Since then it had revived to some extent, and 
now numbered about 6000 men. 

Much attention is being paid in this district to the infringement 
‘Df the Truck Act, on the part chiefly of the petty nailmakers, 
whose proceedings will be investigated by the Truck Commissioners. 
One writer says ; “‘Frommy experience yom the subject I find that 
the truck system in some instances is rather beneficial than other- 
wise, namely, as practised amongst the ironworkers. I know 
cases where it is carried out by respectable firms, comprised of 
men of really religious standing, whose intention in providi 
tommy shops has been to do good for their men, and that this has 
been the result I have the evidence of the men and their wives to 
prove. Things are exactly pp with the nailers, for in no 
single instance have I found the least good result from the system 
as carried on amongst them. This is explained by the fact that 
ironmasters are, as a rule, men of capital, to whom the profit from 
the tommy shop can be but a small item, while the foggers of the 
nail trade depend entirely Ag truck, as they have to uadersell 
to get a market for their g ie 

e news of the suspension of Messrs. Bewley, Webb, and Co., 
the enterprising iron shipbuilders of Dublin, with liabilities esti- 
mated at £150,000, is received here with expressions of much 
regret, The firm has a high reputation for doing honest work, 
and possesses the distinction of having still afloat every one of the 
numerous ships and steamers which have come from their hands ; 
and it is notable that the Knight Commander, the first ship 
launched from their yard, was the only vessel which rode out the 
terrible cyclone at Calcutta uninjured, whilst the little steamer 
Manilla safely weathered the storms of the Atlantic and Indian 
Oceans, and now plys in the waters of the af mg Islands, the 
only steamer on the coast. The books of the firm have been placed 
in the hands of accountants, and it is to be trusted that very 
quickly the business of the firm will be resumed. 

Coal is in fair demand, but the market is not yet sufficiently 
elated to enable the coal proprietors to secure higher prices. 

The Sandwell Park Colliery Company, compo’ chiefly of 





to be made.—Not proceeded with. 
1008. W. S. Toompson, Paris, “‘ Strap fastener.”—Dated 6th April, 1870. 
This consists, in the First place, in the use of metallic plates or links, 
which are passed through the extremities ot the belt that it is wished to 
unite, the extremities being previously laid flat one over the other ; and, 
in the Second place, in the use of metallic pins, which are through 
holes previously made in the extremities of each of the said metal plates 
or links, in such a way that, on opening out thejbelt when it has thus 
been united together, the pins laying across the whole width of the band 
will keep the plates or links securely in their , and form a firm 
fastening. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Work IN HAND AT THE MILLS AND FORGES: Considerable orders 
Sor iron shipbuilding: Large T bars and girder bars: Large 
merchant sizes: Rounds and squares dull: Girder, boiler, and 
shipbuilding plates active: Sheet mills depressed: Hoops in fair 
request—Pics: More doing: Foreign brands in considerable de- 
mand ; Their price— LESSENED, PRODUCTION IN SOUTH STAPRPORD- 
SHIRE—A COMPARATIVELY INEXPENSIVE MODE OF PURIFYING 
PIG IRON WITHOUT PUDDLEING—A RAILWAY ORDER—PRESENT 
CONDITION OF THE IRONWORKERS’ UNION—THE NorTH OF ENG- 
LAND DISPUTES—IRONMASTERS’ AND NAILERS’ TOMMY SHOPS— 
FAILURE OF A DUBLIN SHIPBUILDING FIRM—THE SEARCH FOR 
COAL NEAR BIRMINGHAM—IS THERE COAL BETWEEN THE SOUTH 
STAFFORDSHIRE AND THE SHROPSHIRE FIELDS?: The South Mid- 
land und the South Staffordshire mining engwneers upon it—In- 
CREASED PROSPERITY OF BIRMINGHAM—THE GUN TRADE—EN- 
GINEERING WORK: A large bridge in hand at Wednesbury—Ap- 
VANCE IN THE PRICE OF TIN—-THE BOILER EXPLOSIONS AT H- 
WICK AND WALSALL : Termination of the inquests. 

Moke than the customary quantity of iron is now being made m 

this district for iron shipbuilding purposes. Recently some firms 

here have succeeded in getting orders for this class of iron from 
firms who have not before bought to any considerable extent in 

South Staffordshire. The specifications are reaching firms of the 

first order, who are occupied in turning out large sections. 

Some T bars have just been got out of hand 40ft. long and 7 
by 7. These are good sizes for this part of the kingdom, and to 
produce them the entire strength of a 150-horse engine was neces- 
sary. ere are now under execution gave bars 14ft. long by 
about 10in. in the upright, and 54in. at the base, and in the centre 
ljin, thick, These are taking a pile of 18 ewt., a quantity of iron 
not easily handled without special appliances. The merc 
sizes generally are likewise in better request than they have been 
for some time previously. Rounds and squares are not in 
request either of e or smaller dimensions, but girder A a om 
and boiler plates, with plates for shipbuilding, are in good demand 
at certain of the works. The galvanisers being generally short of 
orders, the heavy sheet mills are very indifferently occupied ; some 
of them are quite standing. Hoops continue in fair trade, but 
they are not so greatly desired as some time aga. 

The local pig makers are reporting sales at £3 12s. 6d. to £3 lis. 
for all mine iron, and there is generally somewhat more being 
done in pig iron this week than last. The demand for some 
foreign brands is considerable. The Wigan Company, for istance, 
are selling as fast as they can make. They have seven in 
full operation; and they have probably not 500 tens in 
stock, and that is chiefly white iran. e apd keeps up for 
Bessemer iron and for good hematite. e prices in this 
district are: £3 5s. for ordinary forge, £3 15s. for hematite, and 
£4 10s. for Bessemer. The weights are all low weight. In 
Lancashire and Yorkshire and that of the kingdom iron 
is sold short weight, which makes a difference of some 4s. per ton 
i Tie ime berg + mentioned is du 

importation just men is due to the fect that there 
are now only 110 furnaces in blast in this distri my. at 

120 tons to each furnace per week, an annual output of 400, 

a decrease upon 1861, when there were 131 furnaces at work, of 

5 in Wolverham: 

a ist ton who professes to be 

able to accomplish for as many shilli which Mr. , 

takes pounds to perform. He is Mr. who for six 

years has been ting in the me’ of 


now claims to have found out a method of into 
a product to be afterwards used as finished fron or stedl which he 
Se eS ea ears Se eee per cent, 
of carbon, he adds 20 or 30 per cent, of raw ore. The I 








bers of the South Staffordshire Mining Engineers’ Associa- 
tion, held their first general meeting in Birmingham on Tuesday. 
It was made known that the concern involved the lease of about 
1700 acres over a term of sixty years ; that the owner of that pro- 
perty, the Earl of Dartmouth, who had originally fixed the mini- 
mum rent, in the event of c being found under the whole 
estate, at £9000, had reduced it to £6000, and that his lordship 
had also granted a longer period in which the lessees are to exer- 
cise the option of electing to work the whole estate or not. Preli- 
minary borings on the site of the proposed permanent shaft had 
gone to a depth of 40 yards without sand having been come upon, 
and with little or no water being found. Contracts were out for 
a 9ft. shaft to prove the coal, also for the requisite erections. 
All the Sases bod been allotted, and the whole of the deposits, 
amounting to £2000, had been paid to the bankers, and the first 
call of £25 a share is now made. This call will make £35 per 
share paid up, or little over one-third of the whole capital of the 
company. The question to be solved by this company is of very 
er iste to the future of Birmingham and the portions of 
uth Staffordshire immediately abutting this borough. 

The laying bare of the permians in Wolverhampton, mentioned 
in my letter last week, was brought before the members of the 
South Midland Institute of Mining, Civil, and Mechanical Engi- 
neers at their monthly meeting on Monday last, mentioned above, 
The secretary, in replying to questions put to him, said that there 
was now no doubt that coal would be found at 300 yards from the 
surface under Wolverhampton, at hous 0 beneath the 
racecourse in that town, and at y a the Barnhurst 
estate, belonging to the corporation of the borough. Further, that 
it extended over a great portion of the improved localities between 
the Great Western fault of the South Staffordshire field, and the 
Great Eastern of the Shropshire field. Soon he trusted, by actual 
trial, the Institute would have removed all doubt as to the debated 
ground, upon which as to the future of the Staffordshire and 
Shr ire districts so much depended, 

The South Stafferdshire mining engineers discussed this que, 

an 


engineman having allowed the water to become so low as to make 
the tube nearest the fire red hot. The tube then ae through 
at the rivets. There were two water indicators, both of which were 
good working order, even after the explosion. One man was 


As to the Walsall accident, at the works of Mr. James Hale, 
Atherton-street, harness hardware manufacturer, the boiler was 
an ordinary single flue Cornish, 5ft, 10}in. in the shell, and 12ft. 
4in. long, with the diameter of the flue 3ft. 5in. The flue passed 
from end to end, and was attached to the shell in the usual way 
by angle iron. The flue collapsed and the plates at the top side of 
the flue were rent for about two-vhirds of its whole length The 
rent commenced at the first transverse joint (which had been pre- 
viously leaky) from the back end. There was no glass gauge. The 
safety valve was small, being ouly 28 of an inch in diameter. The 
pressure on the valve when the weight was on the end of the lever 
was supposed by the owners of the boiler to be 30lb.; but when 
Mr. J. G. Wright, engineer (of the Goscote Ironworks), who was 
the scientific witness, had carefully calculated the weight, he found 
that the pressure was 604 lb. instead of 301b. There must have 
been 50 lb. pressure on the boiler at the time of the explosion. The 
boiler was unskilfully made, as the plates of the shell were stronger 
than those of the tube. 








NOTES FROM SCOTLAND. 
(From our own Correspondent). 


Tus SCOTCH PIG IRON TRADE—THE MALLEABLE IRON AND COAL 
TRADES—THE ARBITRATION ON THE IRON TRADE DISPUTE—ENGI- 
NEERING AND IRONFOUNDING—IMPROVEMENT IN THE MANUPAC- 
TURE OF SCOTCH PIG IRON—MEETING OF ASSOCIATION OF 
ENGINEERS IN GLASGOW. 

Tue Scotch pig iron trade remains in the same dormant condition 

that it has exhibited for some weeks back. There is no particular 

change to record in the price of warrants, which have, since last 

report, fluctuated between 51s. 9d. and Sls. 4jd. cash. No. 1, 

g.m.b., 52s. 3d.; No. 3, 51s. 9d, There is at present a scarcity of 

No. 3, the local consumption being pretty heavy. There are but 

slight efforts made to encourage speculation, and these are 

invariably without any successful result. 

The exports of pig iron continue favourable. The returns for 
the past week are 10,777 tons foreign, and 3573 tons coastwise, 
making a total of 14,350 tons, against 8376tons for the correspond- 
ing period of last year, equal to about 6000 tons in excess of last 
year. This reduces the decrease over the year as compared with 
1869 to 15,818 tons, and there is a fair prospect that this deficit 
will be overtaken before the end of the year. It will thus be 
seen that the stoppage which the outbreak of the war caused to 
the exports is being rapidly compensated for by the recent exces- 
sive shipments. 

The rupture of the late peace negotiations is matter of general 
disappointment to the iron trade, for although the influence of tie 
war has not been much felt as yet, it is clear that the state of 
affairs on the Continent must very soon prove highly prejudicial 


‘ to the commercial development and interests of the trade. 


As to the malleable iron trade, the recent flatness seems to have 
passed away ; rails which fell as low as £6 per ton having rallied 
at least 10s. per ton on the receipt of some good orders. 

Great preparations have of late been in progress at many of the 
ironworks of Lanarkshire, in the way of extending the power of pro- 
duction ; for it was expected that, on the cessation of hostilities, 
Germany would become a large purchaser, and the prospect of a 
speedy settlement of the war was anticipated with considerable 
anxiety. Now that the efforts for an armistice have failed, it is 
natural that there should be a good deal of disappointment felt. 

Mr. George Anderson, M.P., the arbiter on the iron trade 
dispute, has been engaged for several days past in hearing evidence 
from both masters and men ; and apparently the evidence is not 
yet concluded. The general tenor of the evidence on the part of 
the masters goes to show that instead of any advance that a re- 
duction should be made in some departments of the puddling, and 
that the extra for “‘doubling” should be abolished, inasmuch as 
there is now no cause for it here as in England, the old helve 
hammers having long ago been replaced by good steam hammers 
and improved machinery. Practical puddlers have also averred in 
evidence that the Scotch iron is not more difficult to work than 
the English, but rather the reverse. 

It is to be hoped that there will soon be an amicable settlement 
of this protracted dispute, and that arbitration will be found a 
ready and effective instrument in the prevention of any future 
stoppage to this trade. 

The engineering and machine trades are generally well supplied 
with ordets. The foundries, too, are keeping tolerably busy. The 
coal trade is brisk ; and, as might aaturally be expected in this 
season, the consumption is daily increasing, notwithstanding the 
late rise in price of 6d. per ton. The shale and paraffin oil trades 
are also busy, and miners can find plenty of employment. 

It must be allowed that since the introductiun and use of the 
hot blast in 1824 Scottish ironmasters have made little or no im- 
provement in the manufacture of pig iron from the ore. It is not 
even creditable to their enterprise that while they might have 

jopted some of the obvious improvements which on been in 





tion of the existence of coal between the South Staffordshire 
the shropshire fields at a meeting in Dudley on the same day, 
when @ paper on ‘The Great Simon Fault in the Salop coal-field : 
Is there coal between the Black Country and the Shropshire Coal- 
field ” was read by Mr. Thomas Parton, F.G.S. The paper fairly 
stated the dislocation and the denudation theories respectively. 
Its author, so far as he could judge from his own observations, 
held to the former. Mr. Randall ¥.G.S., who believes in the 
denudation, equally the result of his own observations, held out 
little hope of coal being found in considerable quantities between 
the two fields. 

As an illustration of the increased busimesa prosperity in 
Birmingham as a whole, com with its condition a twelve- 
month ago, it may be stated that in the week ending with the close 
of last month there were fewer persong receiving outdoor relief 
than in the corresponding period of 1869 by 753. The reduction 
1s upon the total number of between 6000 and 7000, 

It is understood that the orders | hon the gun trade have in 
hand would be sufficient to find employment for the hands in the 


military branch for ce: two or t years, in 
Proguamg orm required by our a. a Rete t ham rae 

e engineering works in an u p, busy. 
foundries 


Bridges and girders are in active demand, an 
joing a good trade. Competition is, however, 
heavily, especially in iron casti 

Bury and other parts of ire are elbowing us hereabouts 
rather uncomfortably. Castings of that description are now being 
delivered free in Birmingham at 8s. per cwt., which is much under 


the Birmingham prices 
Severn at 


e are 
being felt rather 
The foundries in 





generally, 
The Patent Shaft and Axletree Company 
500 tonsa of ironwork for the new tote oun 


Stourport. The bridge is LO00ft, and consists of forty-five 

segmental grehes i {HP GRIP one, wai is of iron, being 155ft. 

ear le 

On oder 14 vas made known that the smelters’ shendand fen 

tin had advanced from 108s. to 110s. for mn one ie 
an 


121s, for superior common, 120s. to 123s. for 

125s. for superior fine, This brings she richest ¢ i 

ore to £80 per ton, As 

The inquesta have terminated in respepmte the 

plosions which have happened, the iethwi 

at Walsall. In the Smethwick case— 
in a Cornish boiler in the works 






















operation in the Cleveland district for some time back, they have 
been content to remain satisfied with their old-fashioned mode of 
procedure. Perhaps, in all fairness, that may to a at 
extent be accounted for by the want of coke, it = 
well known that Scotch coal cannot produce coke in anything like 
the same degree as English coal. But however that may be, it is 
pleasant now to be able to record a step in advance, and it is such 
a step ag bids fair to outstrip the processes at work in the 
north of England. Mr. Ferrie, the enterprising manager 
at the Monkland Iron and Steel Company, has for some time 
been =e in the erection of an improved furnace recently 
paten by him, and the trial which he has just had of its work- 
ing is so satisfactory as to mark an era in this staple of industry. 
The furnace is 83ft. high ; the top is completely closed against the 
emission of either smoke or flame, and it is covered by a bill and 
cone divided into four sections, into which four separate charges 
of coal, lime, and ironstone are put, weighing altogether about 
48 cwt., the bill and cone being Kfted and lowered by a small 
engine situated on the top of the furnace. When the cone is 
lowered the minerals fall down into four separate retorts, which 
are neated up to 1500 deg. by part of the gas emitted from the 
top, and which is brought down by a flue, converting the coal into 
coke. Before passing down into the furnace the other minerals 
yeceive the same heat. Another flue conducts the rest of the 
gas down to the hot blast heaters, and from this single furnace 
enough gas is generated to fire all the heaters for the six furnaces 
now in at Calderbank ; and when Mr. Ferrie has another 
furnace in operation, he will be able also to fire all the boilers con- 
nected with the blast engine. This process, although so recently 
ina’ is already effecting a saving of 14 to 15 ewt. of coal to 
the ton of pig; but when Mr. Ferrie gets his arrangements com- 
pleted he expects to save at least a ton of coal to each ton of 
pig. This, with the abolition of dross and labourage, will effect a 
gaying in the cost of production of about 7s. 6d. per ton, and it is 
expected that when the blast engine boilers are heated with 

there will be a further reduction of 1s. to i ton on the 
old furnaces. The greatest interest is being ested in this 
neighbourhood in the success of the scheme, as it is clear that it 


— to revolutionise the process of manufacturing pig iron. 
e cost of altering an ordi furnace to one of Mr. Ferrie’s 
patent is said to be about , and the cost of building an 
entirely new one about £4 

The Association of Engineers in Glasgow held their general 





ing of the season on Wednesday last, when the ‘ 
Seams. Diese, Sitcael the iabtpenl eliean, 5 We teas 
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of it he commented on the recent improvements and present state 
of engineering science, and by means of diagrams explained the 
most approved methods of working coal pits adopted by mini 
engineers, It was subsequently announced that the subject o 
surface condensation and packing of tubes would be brought up 
at a discussion meeting on 16th inst. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRoN TRADE--SHIPBUILDING—THE CLEVELAND 
INSTITUTE OF ENGINEERS—MORE RAILWAY FACILITIES FOR 
THE NORTH OF ENGLAND—THE [RON AND STEEL INSTITUTE. 

THE iron market maintains a much steadier position than might 
have been expected. On ‘Change at Middlesbrough, on Tuesday, 
the prices were rather stronger. There was no alteration in the 
list rates ; No. 3 was quoted at 47s, For pig iron the local demand 
is good, and the shipments are active. Notwithstanding the 
failure of the proposed armistice, it is hoped that the war will 
terminate before the end of the year, and that trade will be very 
prosperous for the next twelve months. The Cleveland Iron- 
masters’ Association returns for the month of October 
have been issued since my last letter, and will be read 
with interest. The statistics are as follows :— 








l 8 las. 
Send) & 
g6l/aztae| 3 
$3 rr = 
Works. Proprietors. 4 i fe 8 
ElESE | 2 
*2B62k 
234 2 
Eston.. .. Bolckow, Vaughan, aud Co., Ld. .. a 
South Bank South Bank Iron Company .. .. 
Clay Lane.. Clay Lane Iron Company.. . 
Cargo Fleet Swan, Coates,and Co. .. «. «. OI 
Normanby Jones, Dunning, and Co... .«. 
Ormesby .. Cochrane and Co. ° os G 


Tees ../Gilkes, Wilson, Pease, and Co. 

Middlesbro’ 'Bolckow, Vaughan, and Co., Ld. .. 
Tees Side (Hopkins, Gilkes, and Co., Limited 
Linthorpe..|LloydandCo. .. . 


Acklam_ .. Stevenson, Jaques, and Co. .. 
Newport ..|B. Samuelson andCo. .. o 
Clarence Bell Brothers Je. oe ee on ‘en @ 
Norton ../Norton Iron Company, Limited .. ¢ 


Thornaby ..|W. Whitwelland Co... .. «2 o 
Stockton ../Stockton Iron Furnace Company .. 
Grosmont .. C. and T. Bagnall oe ee <s oe 


Glaisdale .. Glaisdale Iron Company .. .. .. 
8. Durham South Durham Iron Company ../f 
Witton Park Bolckow, Vaughan, and Co., Ld. .. gj 
Consett .. Consett lron Company, Limited .. A) 
Wear .. .. Bell Brothers ie ob eh) eet ee 
Jarrow’ .. Palmer's Iron Company, Limited .. 
Norton’ .. Norwegian Titanic Iron Company . 
Carlton 


.. Industrial Iron Company, Limited 
Middleton..|G. Wythes and Co. aS sgt Sates aga 
Ferry Hil ..; Rosedale and Ferry Hill Iron Co., Ld. 


LO MH 0D 09 OOM HH EH bo BD EO ODOM “4 Dm to KrED toto MO x | Furnaces blowing. 


Towlaw ..|Weardale Iron Company, Limited.. i 
Elswick ..'Sir W.G. Armstrong and Co... . 
Walker ..|Losh, Wilson, and Bell .. .. .. 
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a Bolekow, Vaughan, and Co. are building two new furnaces. 

b Swan, Coates, and Co. are building one new furnace. 

ce Cochrane and Co. are building two new furnaces. 

d Bell Brotheys are rebuilding two furnaces. 

e The Norton Iron Company, Limited, are building one new furnace. 

J South Durham Iron Company are rebuilding one furnace. 

gy Bolckow, Vaughan, and Co. are building one new furnace at Witton 
Park. 

h The Consett Iron Company, Limited, are building two new furnaces. 

i The e Iron and Coal Company are building two new furnaces 
at Tudhoe, 

Ayresome : Gjers, Mills, and Co. are building two new furnaces. 

The Lackenby Iron Company are building two new furnaces, 


Make. 
Tronmasters’ Association. Other Makers. Total. 
Tons ‘ons. Tons. 
124,082 .. 23,981 .. 





Month ending 31st October, 1870 .. 148,063 
Month ending 31st October, 1869 .. .. 106,685 .. 22,798 .. 129,483 
Month ending 30th September, 1870 .. 121,391 .. 22,141 143,532 
Increase upon October, 1869 .. «2 +. 18,580 
Increase upon September, 1870 .. 4,531 
SarpmMents Foreran. 
Month ending 31st October, 1870... 11,493 nil. .«. 11,493 
SHIPMENTS COASTWISE. 
Month ending 31st October, 1870... . 14,187 1,677 «se 15,864 
Makers’ Stocks. 
Slst October, 1870 .. os o ee 69,882 .. 17,780 .. 87,662 
80th September, 1870.. .. «os «+ eo 67,437 .. 18,810 .. 86,247 
Increase upon September, 1870 .. .. 1,415 


Warrant Stores. 
4th October, 1870 oe ee ee ee ce 14,189 
2nd November, 1870 .. «os «. «2 «- 14,139 
The make in the Cleveland district is now enormous, and next 
year the productive power will be considerably increased, as several 
new blast furnaces which are in course of erection will be com- 
pleted and in blast. 


There is little change in the manufactured iron trade. It is 


e following is a list of the present prices of iron :—Common 
5s. ; best, or port iron, £7 10s. to £7 lis. ; best 

£8 15s.; ship-plates, £8 10s. to £8 15s. ; boiler, 

5s. to £9 12s. 6d.; angle iron, £7 10s. to £7 12s. 6d. 5 
to i : 


£3 2 

£2 10s. 6d. ; 2, £2 9s. ; 3, . , £2 6s. 
4 forge, £2 6s. 6d. ; mottled, £2 6s. 0d. ; white, 5s. 6d. ; re- 
fined iron, £3 4s. 6d. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Hopes unrealised : Increasing quietude: Dul- 
ness hastened and extended by the war: The effects of the same 
more apparent : Operations at the works evince less animation : 
Decrease in production: Rail mills quiet: Present orders in- 
adequately small and scarce : Continental and South American 
business—THE HOME DEMAND—PRESENT QUOTATIONS—THE PRO- 
BABLE REDUCTION OF WAGES—THETIN-PLATETRADE—STEAM AND 
HOUSE COAL TRADES—NEWwPorRT Dock CompANY—THE RHYMNEY 
_ CoMPANY’S REPORT—THE NEW STEELWORKS AT EBBW 

ALE. 

Our hopes, hanging on the expected peace, are yet unrealised; 

another week having passed and the object of the negotiators not 

being attained. What, therefore, is alone to be looked for in con- 
nection with the iron trade is experienced, and that is increasing 

uietude. It is the time of year, no doubt, when a greater or less 

egree of inactivity always prevails ; but it must be admitted that 
the existence of the great war has not only hastened on the pre- 
sent dulness, but has also rendered it more extensive than it other- 
wise would Each succeeding week makes the injurious effects 
wrought on the trade more apparent, so that there is no mistaking 
the fact that the war does and will continue to exercise a very 

—— effect on the trade generally. 

he ironworks continue to evince less and less animation, and 
the production of the present time is considerably less than that 
of a month or two ago, while the clearances made from the local 
ports are less by fully one-half. The rail mills are comparatively 
quiet at most of the establishments, the great dependencies being 
cut off for a time; that is to say, the ports of those outlets whence 
emanated the large orders for railway iron during the summer 
months are now closed. Present orders are inadequately small 
and by no means numerous, but there would be still more marked 
depression at the present time were it not that a little revival 
has latterly taken place in continental business. It is satis- 
factory to find that some of the continental countries that 
are not connected with the war are again purchasing 
iron of various descriptions. Railway and other iron is also still, 
being forwarded to some of the Southern States of America. The 
sustaining hope still is that the disastrous conflict will be brought 
to a close soon ; and orders, which are known to be pending, will 
again flow in from all the principal sources. 

In regard to the home demand, there is scarcely anything fresh 
to be noticed. A few small orders for rails are given out, and 
some other lighter descriptions of make are in fair request. 
Makers, however, encounter considerable difficulties in respect of 

rices, and it will, no doubt, prove more than they can do to up- 





is altogether at a standstill. A Parisian steel pen manufacturer 
used to take 34 tons of steel weekly from Sheffield, but nothing 
has been heard from him tor the last ten weeks. The war depart- 
ments of Sheffield industry continue busy. 

The business doing between the Tyne and Hamburgh has con- 
tinued active, and the Tyne Steam pping Company has with- 
drawn one vessel from the Rotterdam station, and has placed her 
on the Hamburgh line. Steamers are piloted up the Elbe by the 


Germans. 

The Mersey Docks and Harbour Board have come to termswith 
the Pacific Steam Navigation Company for the occupation of a 
berth in the Morpeth Dock. The board is to erect steam cranes 
and other conveniences, and also to charge somewhat reduced 
rates. Atthe last sitting of the board Mr. Hornley said this 
was the first occasion on which the docks on the “ other side of 
the water” were to be used by a steam company in a complete 


’ manner, 


The River Wear Commissioners have obtained a loan of £25,000 
at a moderate rate of interest from the Public Works Loan Com- 
missioners for the purpose of deepening the river. The commis- 
sioners intend to devote an additional £10,000 to the same work. 

The Cleator Moor Hematite Company have tapped another fur- 
nace, so that it has now five furnaces in blast. A large screw 
steamer named the Mauritius recently cleared from — for 
Rotterdam with a cargo from the works of the Maryport Hematite 
Iron ee. The Solway Hematite Irou Company is proceed- 
ing with the erection of engines in its engine-house, Depots for 
the reception of coal, coke, ore, and lime have been built, and the 
brick lift—which is 100ft. in height—for raising the material from 
the ground and passing it to the furnaces is also nearly completed. 
The two furnaces of the company, in consequence of their size, 
will turn out about as much iron as three ordinary furnaces, 
while they can be worked more economically. The Ellen Rolling 
Mills Company is putting up three additional furnaces. The 
Workington and West Cumberland Hematite Company is still 
doing a pretty good trade. 

Yesterday week an iron screw steamer named the OC. M. Palmer, 
built for the Tyne Steam Shipping, was launched from the yard 
of Messrs. Palmer and Co. (Limited), of Jarrow. Her length is 
230ft. over all; depth of hold, 16ft.; burthen, 906 tons. Her 
engines will be of 180-horse power. A new iron shipbuilding firm, 
Messrs. Detchan and Co., have recently commenced business at 
the Low Lights, North Shields. : ? 

The South Yorkshire iron trade continues active; railway 
material of almost every description is being made to a large extent. 
Steam coal for Hull and Grimsby is being forwarded to a fair 
extent. A pretty good business is also being done in engine fuel 
for Lancashire, and in coal and coke for the furnaces near Froding- 
ham, Lincolnshire, The demand for hot and eold blast made iron 
continues active in West Yorkshire. There is more doing in 
—_ plates ; some marine shafts of large size have been lately 

e. 





PRICES CURRENT OF METALS AND OILS. 








old even the — ruling rates long if the war continues. Rai 
are now quoted £6 to £6 10s. at the works, ordinary specifi 
tions and bars £6 5s. to £6 15s. In the various classes of pig iron 
quotations are fairly maintained, 

One of the disagreeable circumstances to be looked forward to 
in the winter, if the war continues, will be a reduction in the 
ironworkers’ wages. No intimation of such an event has hitherto 
been communicated to the menin any part of the district, but 
unless some material improvement takes place a reduction is 
inevitable. The prices now obtained for finished iron are much 
below the summer quotations, and the tendency is still to recede, 











so that if business continues dull as at present it will be imp 

for masters to continue to pay their men at the same rate as in the 
summer, when orders were plentiful and prices well maintained. 
It is to be hoped, however, that matters will change before such 
an alternative becomes imperative. 

Inr to the tin-plate trade there is, as yet, no alteration to 
note. Considerable dulness is evinced at the works, and makers 
complain bitterly against the high prices of the raw materials. 

The coal trade presents numerous signs of activity, the pits 
being regularly employed, and there is no complaint in regard to 
orders. Extensive engagements continue to be secured by some of 
the colliery a and when tks weather is favourable 
operations at the local ports are particularly active. Prices are 
maintained without difficulty. For house coals the demand con- 
tinues to improve, locally and coastwise coke is also in good request 
on Staffordshire account. 

The directors of the Newport Dock Company congratulated the 
shareholders at the half-yearly general meeting just held on the 
satisfactory condition of the concern. Notwithstanding the 
depression in trade generally, their trade at the dock was as good 
as in the preceding half year. A dividend at the rate of 10 per 
cent. per annum was declared on the first preference shares, and 
dividend amounting to £4718 10s. 5d. for ten months, ending 
December 31st, 1865, on the second preference shares, payable on 
the 30th inst. A contract for a pair of wrought iron gates designed 
by Mr. T. C. Harrison, C.E., been entered into with the 
Messrs. Maudslay Brothers, to replace the old gates at the docks. 
The new gates are to be erected in April next. An important dis- 





gratifying to learn that within the past few days several sp 
tions have come into the market, and there is every reason to 
believe that some rail contracts will be secured by ‘Teesside firms, 
The new works in the north are getting into operation. 

At Sunderland Messrs. Oswald will soon start their puddling 
furnaces. When these works are completed they will comprise 
about 100 puddling furnaces and plate and merchant iron mills. 
The Britannia Ironworks, Middlesbrough, which are being vigour- 
ously proceeded with, will be ready in February. Several orders 
have, I believe, been already secured for es new works. 
Jones Brothers are going on satisfactorily with the erection of 
their new works on the marshes, Middlesbrough; and Jackson, 
Gill, and Co., Eston, Middlesbrough, are using all dispatch in the 
construction of their finished ironworks. 

Shipbuilding on the Tyne, Wear, and Tees continues in a healthy 
condition. 

The Cleveland Institute of Engineers have commenced their 
new session. They hold their first meeting at Middlesbrough to- 
night (Thursday). 

or the last fortnight the north of England, but e: ially the 
progressive town of Middlesbrough, has hailed with pleasure two 
proposed schemes forimproving the railway accommodation between 
the Tyne and the Tees. One of the schemes was pa a 


private company, and was intended to open up the colliery dis- 
tricts lying between Sunderland and Stockton. This scheme has 


been abandoned ; andI am ina ition to say that the other 
scheme, which deals with the neil, and which is promoted 
by the North-Eastern Railway Company, is going on satisfac- 
torily and is likely to be adopted. It is proposed to open 
out ‘the colliery districts near Sunder Seaham, and 
Hartlepool, and run the line on to the east of Stockton, 
pass over the river Tees by a swing bri and thus reach 
the west side of Middlesbrough, which is at present dependent 
solely on the Darlington Railway for its supply of coal and coke. 
All commercial men in the Cleveland district, which so much re- 
quires additional railway accommodation, are willing to aid this 
scheme in every possible way. 
The council of the Iron and Steel Institute, who held a meet- 
i to ise the 


ing at Leeds on Tuesday, have determin 
services which the Duke of Devonshire has as first 
eee Tf the society by presenting a portrait of his Grace to 
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was d into on the question of capitalising the arrears 

of interest from 1st January, 1866, on the second preference shares, 

The directors were unanimous in the opinion that such capitalising 

he necessary, and a special meeting will be held to consider a 
eme, 

The report of the Rhymney Iron Company to be presented at 
the annual meeting states that the profit for the year ended June 30 
amounted to £64,801; £44,498, equal to 7 per cent., has been 
distributed in dividends, and the balance, amounting to £20,303, 
has been added to reserve, which now stands at £94,721. 

The Bessemer Steel Works at Ebbw Vale are completed, and 
are now in partial operation. The first ingot of steel was put 
through the new rolling mill in the presence of Mr. Curtis, the 
chairman of the board, Mr. Darby, and other gentlemen, The 


machinery altogether is of the most complete and expensive 
character, and the new engine in connection with the mill, erected 
under the su ision of Mr. Windsor Ri is considered a 
model of the kind, and in the course of a short time it is expected 


that steel rails will be turned out in large quantities, 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

SHIPBUILDING ON THE TEES—MEssRS. OSWALD AND Co.—STATE 
OF TRADE AT SHEFFIELD—TYNE AND HAMBURGH TRADE—IM- 
PROVEMENT OF THE WEAR—THE CUMBERLAND IRON TRADE-—- 
THE IRON TRADE IN YORKSHIRE—TYNE SHIPBUILDING. — 

Tue shipbuilders of the Tees are busy. Messrs. Richardson, 

Duck, and Co., of Stockton, have several ships of large tonnage 

on the stocks ; Messrs. Pearce and Co. are building two or 

three — ems At B my acre — a - 

Dixon have several large ships in various stages of p > e 

Cifuentes, built by this firm, and intended for the Spanish coos i 

trade, has made a trial trip. A sister ship is on the stocks, an 

will be launched in a few days. 
The new ironworks of Messrs. Oswald and Co., at Hylton Dene, 
‘urnaces, 


have been opened with twelve dling f 

Consid of continue to be made from Shef- 
field to the United States. A few orders for steel have also been 
received at on German account; but trade with France 


* 















1870. 1869. 
Copren—British—cakeandtile; £s.d. £8.da/) £4d..£6.4. 
Per ton wescccccceccseee| 67 O 0.. 6710 0} 7110 0.. 73 0 0 
Best selected 68 0 9,. 69 0 0| 74 0 0..75 0 0 
Bheet ..ee.s 2 0 0.. 73 0 0} 7710 0..79 0 0 
Botto eoccces cccscccccee| 75 0 0.. 0 0 0/81 0 0.. 000 
Australian, per ton .e..ee++| 68 0 0..71 0 0/78 0 v.. 75 0 0 
8 Cake socccescsecees| 9 0 0. 0 0 O}71 00.4. 000 
Cc. Bars...eeeee scvcceseee| 6310 0.. 6410 0] 6715 0.. 68 0 0 
Do. refined ingot 66 0 - 68 0 O| 7110 0.. 738 0 0 
Ye.tow METAL, 00 00 7) 0 0 6 O 0 6j 
Inon, wat id, ton 211 cash 2183 4} cash 
Bar, Welsh, in London 72 6.. 710 0| 617 6. 7 5 @ 
610 0.. 612 6} 6 50. 67 6 
710 0. 8 0 0; 715 0. 8 5 0 
Rail, in Wales 700. 710 0| 700.750 
Sheets, le in London ..| 910 0..10 5 0} 95 0.. 000 
Hoops, first quality ......../ 810 0.. 9 5 0| 8 5 0 8 7 6 
Nailrods ..cccccscccccccees| 7 °5 0.. 715 0} 7 5 O01. 712 6 
Swedish....rcco-secscsesses| 910 01. 915 0] 915 0..10 5 O 
Leap, Pig, Foreign, per ton ..| 1710 0.. 0 0 0/18 7 6.1810 0 
lish, W.B. wcccccsscccece| 20 0 0.. 20 5 0/1915 0.. 0 0 0 
Other brands 18 0 0..18 5 0/1817 6.19 5 0 
Sheet, milled ... 1915 0..20 0 0/20 0 0.. 0 00 
Shot, patent..... 21 0 9.. 22 0 0)22 00.000 
Red or mini 1915 0.. 2010 0)2010 0.. 600 
White, dry 27 0 0.. 0 0 0) 26 0 0.. 28 0 0 
ground in oil 00 0.. 0 0 0] 26 0 0..29 0 0 
Litharge, W. 000. 00 0/200. 000 
QUICKSILVER, 99 0.. 0 0 0} 617 0.. 618 0 
~~ i » por 7 5 0..1710 0/1915 0.. 0 0 0 
English V & 8 ...-eesseeses+| 1710 0.. 1715 0/1910 0.. 1915 0 
Zinc, ditto sheet..ccccccocceee| 2210 0.. 23 0 0] 2410 0.. 25 0 0 
STEEL, Sw coocee--} 000. 000) 000. 000 
sorsccccccee covccccccce| 1410 0.. 0 0 01/15 0 0.. 0 0 0 
Try, ca, percwt. ... 66 0.. 0 0 0|] 6 410. 0 0 0 
Straits, 670... 00 0} 6 310. 640 
For arrival 650... 00 0) 63 0. 009 
Eng! 68 0. 00 0) 620. 630 
Bars 690.9000) 63 0. 640 
Refined, 612 0.. 0 0 0] 6 9 0. 610 0 
TrxpLatEs, per bx of 225 sheets 
“IC COKC .ceccccccccccesesees| 183 0. 15 0} 13 °0.. «1:6 O 
IX ditto....cccccccosscccece| 1 9 0... L1l Of} 1 9 OO. 112 0 
IC charcoal ..ccccsessosceee| 1 7 6. 19 0] 18 0} 110 0 
IX ditto. .ccccccccccsceccsene| 113 6. 115 Of] 114 0.1. 116 0 
Coa s, best, per ton sesresseeee| O18 O.. 018 9) O2L 6. 022 0 
nent snd a" eo] 0 =. 9.. 017 3 : 4 2. : 7 ; 
Or e 3510 0.. 0 0 0) 4 oe 
2 eeeee 31 0 0. 0 0 0| 36 0 0.. 87 0 0 
body . 78 0 0..79 0 0/91 0 0.. 00 0 
ie, South Sea, 85 0 0.. 0 0 0)40 0 0. 00 0 
CLIOW sevcceceese 84 0 0.. 00 0/38 00. 000 
WT soccseocces 83 0 0.. 0 0 0/35 0 0. 0 0 @ 
« Fish cosccecccccccess| 32 0 0.. 83 0 0) 382 0 0.4. 0 0 0 
4800/58 00... 000 
0 0 0|55 0 0. 56 0 @ 
40 0 0/4110 0..42 0 0 
- 000/29 00. 000 
- 0 0 0) 40 0 0., 4010 0 
0 0 0} 3715 0.. 0 0 0 
- 0 0 0/4810 0..44 0 0 
0 0 0/3810 0.. 0 0 0 
7 0 0/72 0 0.. 0 0 0 
000/39 00. 000 














PRICES CURRENT OF TIMBER. 
1869, 











1870, Li 1870. 1869. 
Per load £2842 6/| 4 £6 Per load— £20246 4646 
Teak .... +12 10 13 10 | 10 ss 10|| Conde nesteeatae ie 8 | 
+470 $10| 40 84 Fae”, io 1513 10) 18-0 13 10 
10 0 0 0] O O O O|| Archangel, yellow.. 21 10 12 10| 10 10 19 14 
-» 6 5 610] 510 517) St. Petersburg, yel. 12 013 0) 11 O11 15 
+ 315 5 0] 4 5 5 0} Finland .......... 7 0 8 0| 6 5 710 
“G58 Sigs 5 10) Memel ios eee eee 
BSH] $8 8 See nat satel $3 on 
215 4 0/ 310 3 10 | Soderhamn.. Tl "g1012 0} 8 0 910 
215 0|| Christiana, per C. 
:. 2 7 218] 3 5 910\| 190m. by by 8t 10 0 19 10] 10 01910 
£06 8] 6's 6 0 pet punk, inc 
$00 0/000 0| rerunta tf 9999 99%O 
3 0 5 0] 4 © 6 O|| Staves. per standard M. 
gain ore 9 ee os 0} 19 om 6 
017 0/12 017 0) Baltic, crown .. | 
016 0113 O18 Ol] Pipe creeeessg 270 © 180 0]185 0 100 0 








Cocoa.—GRATEFUL AND COMFORTING.— 
m has rendered it a 
remarks :—‘“‘ By a 


gil ttay naeciias roan aie 
ve ter 
th nl favourite, “The, Gi, Se i hich the opera. 
oro ow. 0! ws Wi overn - 
tions of digestion and nutrition, and by a careful application of 
fine properties of well-selected cocoa, ae provided 
our breakfast tables with a delicately flavo beverage which 
may seve us mang beary doce’ WS Each is labelled 
MES Epps & Co., Chemists, London.—[Advt. ] 
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ON THE PROCESS OF INCLINING A SHIP IN 
ORDER TO FIND HERCENTRE OF GRAVITY. 
Questions connected with the stability of ships have 
recently attracted so much attention that we feel sure the 
following paper will be appreciated by readers of Tue 
ENGINEER. e have in it explained as simply and plainly 
as possible the rationale of the entire process of inclining as 
practised in her Majesty’s dockyards and elsewhere. The 
method of finding experimentally the position of a ship’s 
‘centre of gravity, by measuring the angle of heel produced 
by a given alteration of the distribution of weights on 
board, has been known for nearly ahundred years, It is 
described in various treatises on naval architecture. Its 
ractical introduction into Britain, about 1830, is due to 

Mir. Isaac Watts, C.B. 

Full details of the process, illustrated by several ex- 
amples from actual experiments on ships of the British navy, 
are given in a paper by Mr. F. K. Barnes, in the “ Trans- 
actions of the Institution of Naval Architects” for 1860. 

The principles on which the method depends are the two 
following :—First, when a body floats in a steady posi- 
tion, the centre of gravity and the centre of buoyatcy are 
in one vertical line. Secondly, if the centre of gravity of 
any part of a body be shifted in a given direction through 
a given distance, the centre of gravity of the whole body is 
shifted in a parallel direction through a distance smaller 
than the given distance, in the same proportion in which 
the weight of the shifted part is smaller than the weight 
of the whole body. The centre of buoyancy of a ship 
coincides with the centre of gravity of the mass of water 
that she displaces; and its position is found by well- 
known processes of measurement and calculation, when her 
lines and the position of her plane of floatation are given. 

The experimental operations to be performed when a 
ship is inclmed are the following :—The ship is in the first 

lace trimmed so as to float upright, all heavy bodies on 
ard being secured so that they cannot shift of themselves 
when she heels. Then some part of her lading (such as 
guns or pig iron) is shifted in a transverse or thwartship 
direction, so as to make her heel over ; the weight of each 
shifted mass, and the distance through which it is shifted, 
being carefully measured and noted. The angle to which 
the ship is steadily inclined or heeled over is observed by 
the help of suitable instruments; and for this purpose it is 
usual to fit up plumb-lines and scales in the hatchways. 

The processes of drawing and calculation are as follows : 

--Let the figure represent a body-plan of the ship, and let 














F F be her plaue of floatation, and C her centre of buoyancy 
when in the upright position. Then 1t is kuown that her 
centre of gravity must be situated somewhere in the ver- 
tical line C M, which traverses the centre of buoyancy; for 
that is the line of action of the resultant upward pressure 
of the water, by whtich the ship’s weight is supported. Let 
F, F represent the plane of floatation when the ship is 
heeled over to the angle observed during the experiment, 
and C! the corresponding position of the centre of buoy- 
ancy, found by measurement and calculation, according to 
the rules already mentioned. Then C* M, perpendicular 
to F' F', will represent the new position of the line of 
action of the resultant upward vertical pressure of the 
water; and the centre of gravity of the ship, when in her 
inclined position, must be situated somewhere in this line. 
Multiply each of the shifted weights by the distance 
through which it was shifted transversely during the ex- 

riment, and add together the products. For example, 
et W be the position of one of the weights when the chip 
was upright, and W' the position to which the same weight 
was shifted in order to incline her; then multiply the 
weight W by the distance W W', and add together that 
product and all the ens products for the other 
shifted weights. Divide the sum of these products by the 
whole weight of the ship with everything on board ; in 
other words, by her displacement. e quotient will be 
the distance through which the centre of gravity of the 
ship was shifted transversely during the experiment. 

Let M A represent that distance, laid off transversely 
a is, parallel to W W') from the vertical line C M. 

rough A, and parallel to MC, draw A G', cutting M C' 
in G'. This point will represent the centre of gravity of 
the ship when in the inclined position. Then through G', 
and parallel to AM and WW’, draw G'G, cutting CM 
in G; this point will represent the centre of gravity of the 
ship when in the upright position. 

‘o find by calculation the depth MG of the centre of 
gravity below the point of intersection M of the two lines 
of upward vertical pressure, CM and C M’, multiply the 
calculated distance GG' = M A, by the cotangent of the 
observed angle of inclination C M C’. 

' At small angles of inclination the point M sensibly 
coincides with the metacentre, whose height C M above 
the centre of buoyancy in the upright position may be 
calculated from measurements on the plans, 80 as to avoid 








the necessity of determining the centre of buoyancy C' in 
the inclined position. The same is the case, even at large 
angles of inclination, provided the ship is of such a 

that the intersection M does not sensibly change its position 
as she heels over. This property belongs to most of the 
ordinary forms of large ships, but not to those which either 
flare out or tumble home to an unusual extent, or which 
heel over so as to immerse the gunwale ; and in them the 
= C' of the centre of buoyancy when inclined should 

found by special measurements and calculations. 

The statical moment of the forces by which the ship is 
inclined, and the equal and opposite moment of the forces 
with which she tends to right herself, may be calculated 
either by multinlving each of the shifted weights W by 
the projection E 1‘, on the plane of inclined floatation of 
the distance through which that weight was shifted, and 
taking the sum of the products ; or by multiplying the 
displacement of the ship by the perpendicular distance 
G B, of her centre of gravity when she is upright, from the 
line of action C' M of the resultant upward pressure of 
the water when she is inclined. W. J. M. R, 








THE ROYAL ALBERT HALL. 

Ir the huge building designated by our title be intended 
to serve as a foil for the Memorial erected in its imme- 
diate vicinity, it answers the purpose most admirably, 
The light and elegant proportions of the one are displayed 
to their full advantage by contrast with the heavy, un- 
couth dimensions of the other. It is scarcely to be sup- 
posed that the designer of the Memorial, or rather those 
who had the selection of its site, chose a spot expressly 
with the view of exciting invidious comparisons in the 
minds of the beholders; but, as the majority of those who 
see the one will also perceive the other, the conclusion that 
will arise is inevitable. It would nevertheless be 
extremely unfair to terminate the comparison so abruptly, 
or to limit it merely to the superficial features of the two 
structures, The Memorial has literally no other duty to 
fulfil than simply to be gazed at and admired. How- 
ever useless he might pronounce it to be, the strictest utili- 
tarian would probably consider it ornamental. A very 
different lot is reserved for the hall. It is a speculation 
which may prove successful or not. So far as the edifice 
itself is concerned, it may be regarded from two points of 
view—constructively and zsthetically; and, so far as the 
purpose for which it is intended, from one—financially. 
Commencing with its constructive features we may say that 
the hall is in form an ellipse, with a difference of 35ft. 
between its major and minor axes, the former being 220ft. 
and the latter 185ft. in length. These are the dimensions of 
the internal area. Viewed from the outside the building 
appears circular, and there is no doubt that many 
will probably form the same opinion when they are 
seated in the interior. The carcase of the structure con- 
sists of a wall of brickwork and a roof of wrought iron, 
the rise of the latter being 33ft. This wall is not, how- 
ever, the exterior wall, which is not carried up higher 
than the picture gallery. It terminates at that level, and 
returns, so to speak, into the wall supporting the roof, 
to which it is connected by the flat forming the covering of 
the gallery. The floor of the gallery is on the same level 
as the balustrade, which runs round the exterior of the 
building. This is carried on corbels, and access is gained 
to it from the gallery by doors placed at intervals. In the 
hollow ring between these two walls are placed the stair- 
cases and landings constituting the entrances to the various 
tiers of seats. They the great merit of beiug wide 
and spacious, and lead each of them only to one particular 
tier, so that the crushing and crowding that frequently 
attend the ingress and egress of visitors to and from places 
of amusement are reduced toa minimum. Conceutrically 
with the wall supporting the roof, there are others which 
rise no higher than what is necessary to carry the beams 
upon which the seats are arrauged. The innermost of 
these surrounds the arena or parterre. All these concen- 
tric walls are united at regular distances by cross walls, 
which serve to complete the skeleton or framework of the 
structure. 

The consideration of the hall in an wsthetical point of view 
brings us to the question of its ornamental features. 
Externally terra-cotta is the material which has been 
selected to confer upon the structure its decorative charac- 
teristics. It is moulded in blocks, with the arises, beads, 
and other portions of the design upon them, brought out 
as well as the nature of the substance will allow. 
Unfortunately the nature of the substance does not allow 
much latitude in this respect. The comparative coarseness 
of the parts of the terra-cotta blocks in relievo would not 
be of so much consequence in destroying the effect intended 
to be produced, were it not for the fact that it is impossible 
to set them sothat they should range truly, either vertically 
or horizontally. What can be more offensive to the eye 
than to find, when glancing along a coping or string-course, 
that no two successive blocks lie flush one with the other? 
lf three or four of these terra-cotta blocks be placed one 
upon the other the arris, or quoin, which should be a 
perfectly straight line, consists of a zigzag line, composed 
of as many short straight ones as there are blocks in the 
whole piece. There appears to be no remedy for - this 
defect, as, owing to the unequal contraction of the material 
when burnt, no two blocks will turn out exactly of the 
same dimensions, and consequently cannot be set truly. It 
is only just to the manufacturers at Tamworth to mention 
that there has been considerable improvement effected in 
the blocks during the last three years. Some newly 
arrived specimens that we saw on the ground were as sharp 
and as well defined in detail as could be desired. Itis not 
to be expected that terra-cotta will, in this t, ever 
rival cut stone. Passing into the interior of the building, 
we find that the modern taste for lath, plaster, and stucco has 
been most lavishly indulged. The pillars in the picturegallery 
are excellent examples. Apparently they are composed of 
shafts of coloured marble, surmounted with handsome and 
accurately proportioned capitals of white marble of the 
Corinthian order. Really, they consist of solid cast iron 


columns of acruciform section, enclosed in a cylindrical 
stucco case or shell of plaster, neatly put together in halves, 
united by a longitudinal seam, and pain in imitation of 
marble. There are, no doubt, many who will be inclined 
to remark that, provided these pillars are just and correct in 
their proportions, and bond fide specimens, so far as their 
superficial features are concerned, of the style to which 
they pretend, it matters little or nothing what they are 
really composed of. There is apparently a good deal of sense 
in the observation; but, on the other hand, there are many 
who will assert with us that the truth or falsehood of 
esthetic principles does not depend solely upon the 
verdict of mere vision. 

To warm and ventilate a building containing a 
volume of air equal to more than five million cubic 
feet is a task that demands both care and skill. -The 
measures taken to insure the former may be thus briefly 
described. Three air chambers are built in the interior of 
the hall ; in them are placed coils of hot water pipes. Two 
fans acting right nel left bring the fresh air into the 
chambers to be heated, and then disperse it throughout 
the building, means being provided to regulate both the 
temperature and the supply of air. Having made arrange- 
ments for the diffusion of the warmed air, the next step is 
to provide for its escape after it has done its duty, and 
become vitiated and unfit for human respiration. The 
outlet is placed at the highest part of the roof, and consists 
of an aperture with a superficial area of 130 square feet 
connected with a shaft. An artificial draught will be pro- 
duced in the direction of this central opening by the uze of 
gas burners in the interior of the shaft. 

There remains the financial question to be disposed of : 
Will the hall be in this respect a success or not ? The con- 
sideration of the subject in a profound sense is not suited 
to our columns, but it is impossible to feel otherwise than 
interested in the future of an undertaking which has in- 
volved the expenditure of so much menaany employment 
of so much labour, and which has for its object the amuse- 
ment and instruction of the community at large. It is in 
every point of view a monster project. The structure 
itself is the largest of its kind, and the entertainments 
within its walls will be on a scale of commensurate mag- 
nitude. In fact, the latter is not an optional sequence, but 
an imperative one. As the standing expenses will be 
enormous, so must the receipts be in similar proportion. The 
Royal Albert Hall has been stated to be capable of seating 
from eight to twelve thousand persons. Let us take the 
mean and call it teu thousand. Half of this, or five thousand 
people, may be regarded as a large audience. Yet with 
this number the hall would only be half filled. Nothing 
dispirits an audience, performers, and manager so much as 
empty benches, and nothing also so much affects the purse 
of the last mentioned individual. While wishing all suc- 
cess to the undertaking, we cannot be blind to the prevail- 
iny tendency of the age with respect to the erection of 
buildings devoted to the recreation of the public. It is un- 
questiopably against the construction of monster edifices, 
‘The theatres are an example. All the recent edifices are 
built on a scale that cannot for a moment be compared to 
that characterising the premises in Drury-lane and its 
immediate neighbourhood. Contrasted with the splendid 
structure in Covent-garden, the new theatres are absolutely 
insignificant—mere boxes enclosing smaller boxes. Yet the 
latter are on the increase. A large house is “so hard to 
fill,” say the managers, and they ought to know something 
about the financial part of the business. It may be urged 
that vy | large audiences attend the musical entertainments 
at the Crystal Palace, but it must not be forgotten that 
there are collateral attractions there which will not exist at 
the hall. At present the only provision extraneous to the 
avowed object of the building appears to be the picture 
gallery, but doubtless some other feature of interest will be 
added likely to arrest the attention of visitors. The com- 

letion and opening of the Royal Albert Hall may be 
ooked for about May or June next, if the work progresses 
as favourably as it has hitherto done. 








THE RECENTLY DISCOVERED DIAMOND 
FIELDS OF SOUTH AFRICA. 


Preruaps not the least interesting of the many charms in reading 
those adventures detailed in eastern stories is their improbability, 
bordering upon the confines of the wonderful. What could be more 
incompatible with the laws of modern science than the ** magic 
carpet” of the Arabian Nights’ Stories, capable of transporting 
those who sat upon it to wherever they wished to go ; or, ignoring 
the laws of optics in the magic tube, to discern what was taking 
place at any part of the earth by looking through its charmed in- 
terior? Is it probable that a fisherman should discover an in- 
valuable diamond inside a fish, and is not that improbability in- 
creased in his giving it to his child to play with ? 

Improbable and amusing such stories may be, but modern travel 
and research is constantly showing that they may not have been 
without foundation. 

Accounts have been forwarded us from Africa how that a 
modern explorer, on entering a Dutch farmer's cottage, discovered 
his children accidentally playing with a piece of bright crystal, 
valued at some thousands of pounds—a diamond of the first water. 
When the news spread the neighbouring farmers soon set their 
wits to work to find other valuable playthings, not for their chil- 
dren, butgor the traders of Hope Town, Colesberg, and other 

laces, who laid themselves out to purchase the same. A cele- 
brated West-end jeweller sent out to examine the district, and on 
the report being unfavourable, the matter wasallowedto drop. A 
few weeks after this a gem was unearthed by native, weighing 
834 carats, and of the ‘first water” of purity, rea’ 000. 
It can well be imagined that a discovery of this kind could not fail 
to have an effect upon the one ay 8 and since then, the number 
of persons ing for di ds has gradually increased, until 
now perhaps there are not less than 2000 persons digging, washing, 
sifting, and searching, for like or even lesser prizes than the above. 

This reads almost like fiction, but from fresh statements that 
are constantly reaching us, and the confirmation of the old ones, we 
are bound to admit the idea of a diamond district of great value ex- 
isting in Southern Africa; the reverse of romantic. That a large 
district is diamondiferous is now generally admitted to be 0 Sel, 
and, as this is a district but very little known to the ci 
world, the-following account may not be altogether uninteresting. 

Taking a map of Africa, we find the lower or southern 
occupied by what is called ‘Cape Colony.” This colony consists 
of a number of British settlements, Dutch “ boers” or peasants, 
and Hottentots, Kaffirs, and other black races of various grades 
of civilisation. Through the district traverses west and east the 








Urange River, one of the largest known rivers in Africa, and about 
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half way across the Continent it divides into two arms—the conti- 
nuation of the Orange one, and the other the Vaal. Nowitis just 
beyond the junction of these two arms that the most celebrated 
** finds ” have been made, the district being in lat. 28deg, 30min., long. 
Qdeg. 20min. Referring to the map, a direct route may be taken 
to the locality from either Cape Town or Port Natal ; the road 
from either lies through a considerable portion of Kaffir couatry. 
Hope Town is the nearest British community, those stations 
marked with a cross being only missionary settlements, 

The country in the neighbourhood of the district is described in 
the following terms:—‘‘ When the traveller passes through the 
free state of Fauresmith he has the tabular mountains and 


Spitzkops, so common and all prevailing in South Africa, till he | 


arrives within a few hours’ distance of the Vaal. A manifest 
change sets in, and for miles on miles there is a luxuriant and un- 
dulating plain almost undisturbed by any hills. He feels that 
there is a break in the structure of the country. When he comes 
to Vaal an entirely different landscape appears before him. The 
perpetual green stone porphyries uf the colony have vanished, and 
genuine basalt makes its appearance. This basalt he finds pro- 
truding through conglomerate and amygdaloid trap; glittering 

ebbles of every form and colour glisten at his feet, and he feels 
Tideed that he is in a new region.” 

It appears from the accounts furnished that diamonds have been 
found on the surface over an area of hundreds of miles, not one or 
two stray stones washed by the flood, but large numbers; in 
fact, the whole district is described as one entire field. What can 
we infer from this but one conclusion, that ‘it will afford the 
richest gems, and henceforth claim to be the source of the principal 
portion of the diamond trade ? 
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A few remarks as to the manner in which the diamond is casually 
found, for the true matrix or birthplace of this precious stone has 
never been ascertained, and only by certain indications of other 
stones is the locality generally discovered in which the diamoud is 
likely to exist, We cannot, therefore, specify the rock formation 
or period in which it received birth. Some believe it to be of 
aqueous origin, but the more generally admitted theory, and 
especially favoured in the recent discovery in being associated in 
conjunction with other similar stones of known origin, is, that it is 
attributable to igneous formation. There is one fact, however, 
well confirmed, viz., its locality always being in the beds of pre- 
sent streams and rapid rivers, or for the simple reason of easier 
access on the part of the searchers, in the beds of those waters 
which have been diverted and left dry. 

It is interesting to read the accounts of the diamond finders at 
present occupied at the Cape, whose evidence, given in ignorance, 
is quite sufficient to confirm the truth of their discoveries. The 
neighbourhood is known as basalt—that brittle rock, underlying 
the alluvial bed of the river and banks, In the vicinity are a number 
of kopjes or hills, and which once evidently formed the bed of the 
stream. It was stated that thelargest stones were found at the sum- 
mit of these hills, Another digger informs us that he found a wedge 
of large stones, garnets, &c. From another source we learn that the 
sides and foot of the hill were the favourite spots. From these 
and like facts we glean that at one time the plain was more even 
than it is now, through which the Vaal penetrated, that from some 
disturbing cause the hills were thrown up from the beds of the 
river, as evidenced in the nature of the nodules, pebbles, &c., and 
in so doing a fissure was made in the most protruding part, viz., 
the summit, and received for the most part the contents of the 
river’s bed ; some of the large stones, gems, &c., it is natural to 
og were washed by constant rain to the sides and bottom of 
the hill. 

Perhaps the following sketch will better explain than words 
the nature of the reaction. 
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With regard to the exact localities of the discoveries, as before 
stated, they seem scattered over a very large district, From all 
accounts it is certain that Pneil is the most favoured at present. 
Pneil is a missionary station, and one quarter of all ‘‘ finds” is ex- 
acted by the Berlin Missionary Society. Diamonds have also been 
found at the junction of the Vaal and Hart Rivers, as well as the 
junctions of the Orange and Vaal Rivers, and the mouth of the 
fodder River (Nicholson’s Farm). Report specifies many other 
localities, but at present the Pneil lands on the one, and the 
Klipdrift on the opposite sides of the Vaal River, are the most 
frequented spots for operations, and made for by immigrants, 
That the interest is in no way decreasing may be inferred 
- from the following particulars arriving by a recent mail. 


The Alliwal Observer, of King Williamstown, dated August 
30, says :—-‘*‘Our town was thrown into great excitement on 





Wednesday last by the arrival of Mr. von Ronn from 
the diamond fields, who announced the discovery, by Captain 
Edwards of a diamond of 189 carats, valued at £100,000! 
Numbers of our townsmen talk of throwing up their quiet occupa- 
tions and starting for the diamond fielis at once.” Mr. Fourie, of 
Kaffraria, returned with a number of diamonds—worked only 
fifteen days, and was very lucky. Hond purchased 400 diamonds 
in six days. Another party from Free State have turned out a 
perfect gem, slightly straw-coloured, of 25} carats. Many had 
been successful in finding smaller stones. weighing from one to 
seven carats. Diggers at Hebron, Gong-Gong, and Zitzikama have 
met with considerable success. The editor of the Friend had in- 
spected the fields and reported favourably. He saw 200 diamonds 
in Hond’s possession ; the greater portion perfect gems, the largest 
weighing 41} carats, A real beauty, pure and bright, without 
flaw or spot, of 40 carats, found on the Pniel side. Messrs 
Remington and Holmes, of Hopetown, have exhumed a beautiful 
stone of 364 carats, perfect and first water."—Morning Post, 12 
Oct., 1870. 

That a large field of diamonds is below the surface of the ground 
there is but little doubt ; further, that the ‘‘Kopje wedges” are | 
holding the largest stones; and, finally, that the unworked beds of | 
the present undiverted streams are the real “mines,” as it has | 
proved in India and elsewhere, cannot be denied, and with properly 
directed enterprise and skill this portion of Africa will undoubtedly | 
become one of the richest and most valuable among the countries | 
of the earth. The future of the colony cannot as yet be foretold; 
an important era in the history of South Africa is certainly ap- 
proaching. 

It really does read like romance that only a few months ago 
(vide the Dean of Grahamstown’s letter to the T'imes, Aug. 13, 
1870) that ** the whole district (had there been any one claiming 
right of ownership over it) might have been all purchased by any 
buyer, to the great joy of the seller, for a few shillings per thousand 
acres,” 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE general meeting of the members of this Institution was 
held on Thursday, 10th November, in the Lecture Theatre of the 
Midland Institute, Birmingham, My. C. William Siemens, C.E., 
F.R.S., vice-president, in the chair. 

The Secretary (Mr. W. P. Marshall) having read the minutes 
of the previous meeting, several new members were elected, and 
the officers of the institution were nominated by the meeting for the 
next annval election. 

The first paper read was ‘‘ On the Warsop Aero-Steam Engine,” 
by Mr. Richard Eaton, of Nottingham, communicated through Mr. 
George Fowler. The principle of this engine consists in injecting 
a continuous supply of heated air into the bottom of the boiler, 
v. hereby the water in the boiler is kept in a constant state of agi- 
tation throughout ; and the result is found to be that the gene- 
ration of steam is rendered more rapid, with considerable economy 
in the fuel consumed, while incrustation in the boiler and 
priming are prevented. The air, compressed to the boiler 
pressure by an air pump driven by the engine or by a separate 
donkey engine, is conveyed to the boiler through a set of heating 
pipes fixed in the boiler flues, and is thus heated to a temperature 
of about 600 deg. Fuh. by heat which would otherwise escape to 
the chimney as waste ; and it enters the boiler through a pipe 
extending along the entire length of the bottom of the boiler. and 
perforated on the underside with a series of small holes for distri- 
tuting the air throughout the water in the boiler. The quantity 
of air injected can be varied as desired, but the proportion found 
most suitable generally is twelve per cent. of the steam generated, 
the combined air and steam passing off to the engine. The plan 
has been tried principally with non-condensing engines at present ; 
but the effect upon the vacuum in condensing engines is found to 
be a diminution of not more than 2 |b. in the vacuum otherwise 
obtained with steam alone. An important result of the em- 
ployment of air in this manner is the entire prevention of incrus- 
tation in the boiler; and this result has been fully established by 
the experience of the boilers worked on this plan. Comparative 
trials have been made for a length of time with stationary boilers 
fed with water containing a large amount of deposit, and also 
with marine boilers ; and in every instance there has been an en- 
tire freedom from incrustation, while similar boilers working 
under the same circumstances, but without the air injection, have 
become seriously incrusted with earthy or saline deposit, requiring 
frequent cleaning out. Another important advantase found to 
attend the use of the air injection is the prevention of priming ; 
so completely is this prevented, that marine boilers working at 
high pressure are, with the air injection, worked at a considerably 
higher pressure of steam, and with a consequent higher speed of 
the engines, than is practicable without the air injection on 
account of priming. The heated air injected into the boiler has, 
moreover, a direct evaporative action upon the water, equivalent 
to an increase of heating surface in the boiler ; and this increase 
has an extra efficiency from the circumstance of the air being in 
direct contact with the water, instead of the heat being communi- 
cated through the medium of imperfectly-conducting metal plates. 

The next paper was a *‘ Description of a Wire-Rope Bridge, at 
Landore Steel Works, for Conveying Materials across a Navigable 
Stream,” by Mr. William Hackney, of Swansea. This bridge has 
been erected as an inexpensive means of removing the spoil from 
excavations made in carrying out an extension of the Landore 
Siemens Steel Works, near Swansea, and depositing it on the low 
marshy ground at the other side of a navigable stream which runs 
by the side of the works; and it was a necessary condition that 
any structure thrown across the stream should be arranged so as 
not to interfere with the passage of vessels. The bridge is con- 
structed of a pair of steel wire ropes, stretched alongside each 
otheracross thestream, and sloping downwards from the higher bank 
on which the works are situated to the lower ground on the opposit 


PROGRESS IN THE POTTERIES. 
(From our Birmingham Correspondent.) 

THERE is probably no manufacturing district in England: of 
equal importance of which so little is generally known as the 
Staffordshire Potteries. It is questionable, too, if any other in- 
dustrial centre has availed itself so meagrely the advantages of 
machinery and steam-power. Favoured with an introduction to 
one or two houses in that district, I went down the other day to 
omy: 4 and spent some hours in a large establishment which has 
been the first to introduce machinery in various processes of porce- 
lain manufacture. . 

Stoke station was reached after a run of two hours, and he 
the Pottery district may be said to commence in earnest. There 
the great establishments of Minton and Copeland rear their re- 
spective clusters of tall chimneys, and the whole landscape round 
bears witness to the influence of the dark incense clouds rising 
from their indust:ial altars. From Stoke a branch line rans 
through Etruria to Hanley. There is a look of desolation about 
Etruria. The house in which Josiah Wedgewood used to live -a 
stately-looking mansion of red brick—is unoccupied, and the old 
works across the park-like landscape are only in partial operation. 
The latter much reminded me of Soho—huge, substantial, anti- 
quated, haloed with traditional renown, yet half silent and deserted; 
—each of these famous representative establishments stand forth 
almost like shadows of the historic past ; heedless, apparently, of 


| the hordes of busy factories with which the enterprise of later 


years has strewed the landscape. 

Hanley is a town of mushroom growth, now numbering 40,000 
inhabitants. Its railway station is a disgrace to all concerned, 
and many of the public buildings—evidently outstripped by recent 
progress—are utterly inadequate to the size and importance of the 
place. Hanley labours under the disadvantage of being in the esti- 
mation of the Postmaster-General and other authorities a mere 
supplement to Stoke. This it was a few years since, but certainly 
it is not so now. It is in facta rather formidable rival. As to the 
town, it is ill-planned and straggling. The Queen’s Hotel is the 
only Radek: ° por vam t at architecture observable, but Dimmack’s 
porcelain factory hard by isa very bold and substantial editice 
having an ample frontage to three main thoroughfares. 

The chief industrial limb to Hanley is called—nobody knows why 
—Joiners’-square. Here among other important factories—that of 
Messrs. Brown, Westhead, and Co. being not far away—is the 
establishment of Messrs. Buller and Co., in which I spent some 
hours. 

The raw material chiefly used by the North Staffordshire potter 
is light brown clay from Poole, in Dorsetshire, and white clay from 
Cornwall. These clays are simply decomposed granite, and the 
component parts of all earthenware are brown clay and white clay, 
with the frequent addition of granite and flint. The first depart- 
ment in the factory is called the ‘‘slip” house. Slip is the raw 
material mixed in due proportions. The clays are mixed in what 
is called a “‘plunger”—a huge boiler containing a wheel like a 
water-wheel, which reduces the clay, with the addition of a little 
water, to the consistency of cream. The latter is then run off 
into small reservoirs called ‘“‘arks,” from which it is pumped 
up by machinery into a succession of sieves, through which 
it is passed and cleansed from all impurity. Then it is called 
‘*slip.” The latter is forced by a pressure of 801b. to the square 
inch into what are called chambers, where it undergoes a process 
which can best be described as filtration. These chambers 
6ft. by 2ft., and lin. in mean depth. They are corrugated 
either surface to let out the water, and linen covers are also pro- 
vided fitting on to the chamber, into which covers the slip is 
forced, and through which the surplus moisture is strained. The 
chambers are fitted together in lots of twenty-four, and firmly 
screwed down so as to withstand the pressure. When this pro- 
cess is completed the slip is reduced to the consistency of baker's 
dough, and it is rolled up in layers. The clay is then passed 
through a “ pug”—a chamber with a spiral steel blade, in which 
the clay is hardened and compressed into squares like mammoth 
bricks ; after which it is placed in a dark cellar, where, oddly 
enough, it undergoes a process of fermentation. The pug is what, 
in baker’s phraseology, would be calleda kneader. Pugs are made 
both horizontal and upright. 

Messrs. Buller’s factory is divided ito two main hanes, 

‘ot- 


viz., potters’ material and miscellaneous furniture. 
ters’ material consists mainly of supports or stands, 
known in the trade as “stilts” and ‘‘spurs,” used for 


suspending earthenware or china in the drying stoves. In shape 
they are mostly triangular, with sharp projecting points. As each 
of these articles can only be used once the demand is enormous. 
Even the commonest piece of porcelain, such as a castor for a 
drawing-room chair or piano, requires a stilt or spur in the process 
of firing, and the heat is so intense that any substance except this 
prepared clay would melt in the process. Let us now watch the 
ang of manufacture. The thick blocks of clay previously re- 
erred to are put into a machine having a rectangular chamber 
with a piston behind it, by which the clay is forced through 
variously shaped apertures, emerging in triangular, square, flat, 
round, T, or other shapes, to suit the machines through which 
in the next process if has to pass. Thg flat pieces are called 
“backs,” the others “shapes.” The latter are cut by a small 
hand-worked guillotine into the required lengths. The shapes are 
next transferred to the presses, some of which are worked by 
hand; others by steam power. The dies used in the larger presses 
are of lead, and contain many impressions—one having 290— 
each producing a corresponding number of stilts or spurs ata 
single blow. This is the only establishment in the Potteries 
in which these articles are turned out with such rapidity. When 
stamped they are placed in oval chambers of marl called ** saggars,” 
and put into the oven for firing. Each oven holds 1500 saggars— 
each as large as a hat box—and the firing process lasts forty hours. 
So int 





side, where the spoil is deposited. On each rope travels a runner or 
small carriage, mounted on a pair of grooved wheels, from which the 
trucks are suspended by chains, and the two runners are con- 
nected together by an endless wire cord passing round a pulley on 
each bank, so that the loaded truck running down from fo higher 
bank on one of the ropes draws up an empty truck from the lower 
bank on the other rope, the inclination of the ropes being sufficient 
for this purpose; the speed is regulated if necessary by a brake 
upon the cord pulley. The ropes are strained over abutments on 
either bank, and attached by chains to anchorages in the ground; 
and in order to admit of the passage of vessels in the stream the 
abutment on the upper bank is constructed of a timber framing 
mounted on wheels, which can be run forwards through a 
sufficient distance to allow of the wire ropes being lowered 
to the bottom of the bed of the stream, so that the whole 
bridge is then completely out of the way of passing vessels. For 
raising the bridge again the movable abutment is drawn back- 
wards by a hand winch, until the ropes are hauled up nearly tight ; 
the hauling chains are then hooked to the anchorages by screw 
couplings, by which the ropes are finally tightened up, and the 
hand winch is thus relieved from all strain during the working of 
the bridge. In this way the bridge is raised into its working 
position in the course of a few minutes by a couple of men at the 
upper end. Owing to the curve in which the wire ropes hang, 
their inclination is steepest close to the upper bank, thus retarding 
the speed of both trucks as they approach the landings on either 
bank, and serving generally to stop them without the use of the 
brake. The bridge has now been in constant, use for several 
months, and has proved very satisfactory for the special purpose 
for which it was designed. 
The meeting then terminated. 





Tue Board of Works are about to apply to Parliament fot 





powers to take possession of Liecester-square and to form it into 
a recreation ground. 





is the heat that ordinary house bricks subjected te it 
are melted down like treacle. The furniture department comprises 
the manufacture of door knobs, telegraph insulators, chair castors, 
and such like articles. In this branch the old process of throwing 
is conspicuous, and a veritable potters’ wheel of the ancient type, 
made of wood, was pointed out to me, though in actual use it has 
been superseded by steam power. A skilful thrower will keep 
several turners employed. Telegraph insulators now being made 
here are of two leading kinds: Clarke’s patent and Andrews’ 
patent. The former is a double cup cut out of the solid, the latter 
is in two pieces fitted together by a screw. Clarke’s is used b; 
the Indian Government, and Andrews’ by the Lancashire Bf 
Yorkshire and other English railway companies. Lock-furniture 
of coloured porcelain is stamped in dies from dry clay dust, the 
density of the material being so great as to render it when 

even harder than ordinary clay. Dipping in the glaze, and then 
melting the glaze in ovens, are the finishing processes, the knobs 
being then sent to Birmingham to be mounted. At this establish- 
ment over 200 workpeople are employed, a large proportion being 
females, all of whom earn good wages, and maintain a respectable 
and contented appearance, The example set by Messrs. Buller in 
the introduction of machinery is likely to be followed extensively 
by other manufacturers in the district, by whom hitherto primitive 
operations have zealously been maintained. 





Ir is understood that the Truck Commissioners intend to re- 
sume their inquiry which they held at Cardiff some weeks ago. A 
circular has been issued to the iron masters of the district, inti- 
mating that if they have any witnesses whose evid2nce from an 
cause has not been taken, they would oblige by sending in their 
names to the commissioners. A short account of the nature and 

urport of the statements which they had to make is also solicited. 
Bince the late inquiry was closed much complaint has been 
oe ym the effect aos a tea oye oe examined, 
is opportunity ose who may have important 
statements to make bearing on the system. 
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RAILWAY MATTERS. 


THE Great Southern and Western Railway have purchased the 
Cork and Limerick Direct Railway for £60 in each £100 share. 


APPLICATION is intended to be made to Parliament next session 


for power to construct a new line of railway from Windsor to | 


Aldershot. 

THE new Whitechapel coal depot of the Great Eastern Railway 
Company is earning £15,000 per annum, instead of £10,000 per 
annum, as at first estimated. 

THE Birkenhead Joint Railway is to be diverted by means of a 
tunnel from Monks’ Ferry to the vicinity of Woodside Ferry. 
This extension will meet a long felt want, 

As the train which runs between Ennis and Athenry stopped 
at Gost station on Saturday it was seized by the sherifi’s officers 
for debt. The train was not allowed to proceed on its journey, 
and the passengers had to employ other conveyances. 

On Thursday the parliamentary notice of a line of railway 
between Whitby and Scarborough appeared. The proposed route 
is from Scarborough to Falsgrave, 
Cloughton, Fylingdales, Hawkser, and Whitby. The scheme is to 
cost £110,000. 


A NEW company has given notice of an intention to apply to | 


Parliament for powers toconstruct 4 railway between Scarboroug 
and Whitby, serving Robin Hood’s Bay, and forming a shipping 
port at Whitby. 

Sr. PETERSBURG telegrams state that the subscription for the 
new railway loan of £1,500,000 resulted most successfully, the 
applications amounting to five times the sum to be allotted —a 
circumstance that seems to indicate an absence in that city of any 
apprehensions of political difficulties. 

THE proposed line from Sunderland to Middlesbrough, which 
the coalowners of Durham and tbe ironmasters of Middlesbrough 
had projected, and which Mr. Bouch, of Edinburgh, had surveyed, 
has been abandoned, as the North-Eastern Railway Company has 
undertaken to carry out a kindred scheme. 

THE Manchester, Sheffield, and Lincolnshire Railway Company 
will apply to Parliament next session for an extension of time for 
the completion of the Liverpool Central Station and other works. 
The same company contemplates, it is said, a new station at Lin- 
coln, and also a line from Lincoln to Sleaford. 

THE North-Eastern Company intend to apply to Parliament in 
the next session for power to construct railways from Melmervy to 
Marsham, from Heaton to Percy Main, and from Sunderland to 
Middlesbrough, to alter the levels of part of the Pensher branch 
and of the Stockton Railway, and to raise additional capital. 

THE Tram Railway Company of Great Britain, Limited, have 
made proposals to the governing body of Leamington for the con- 
struction of a tramway from that town to Warwick, a distance of 
two miles ; but the matter has been received very indifferently ; 
and it was simply ordered that the letter embodying the scheme 
should “lie on the table,” 

THE Caledonian Railway Company have resolved to lay a second 
set of rails on the Hamilton and Strathaven branch of their system. 
This has been rendered necessary by the enormous increase of the 
coal and mineral traffic on the line. It was surveyed at the begin- 
ning of this week, by the company’s engineers, so as to enable the 
estimates to be advertised for. 

DurRInG a dense fog on Saturday night a coal train on the 
North-Western Railway, which was behind time, was stopped at 
Cross-lanes, Manchester, and a messenger arrested the progress of 
a passenger train following it from Wigan, but was too late to stop 
the express from Liverpool, which dashed ixto the last train, and 
caused it to run into the coal train. Several passengers were hurt, 
but none seriously. 

THE Great North of Scotland Company have given notice of 
their intention to apply to Parliament in the next session for 
power to extend their railway to the town of Macduff; and to con- 
struct their authorised railway to Peterhead across and upon the 
level of the public road leading from the latter place to Fraser- 
burg, with power to the company to keep the gates shut across the 
railway instead of across the road. 

AN extraordinary circumstance, causing some delay, occurred on 
the line between Thirsk and Malton on Monday evening. Just as 
the train left the Pillmoor Junction a woman driving a horse 
was seen crossing the line. The animal set off between the rails 
and galloped for several miles. The driver of the train could not 
get on, and had to pull up twice. Eventually the horse was got 
rid of at a gatehouse crossing. Fortunately it was not dark. 


At a recent meeting of the Wavertree localboard a letter was read 
from the Tramways Company announcing their intention of apply- 
ing to Parliament for extension of powers at the ensuing session, 
and asking the board’s co-operation. 1t was agreed by the board 
that “it was desirable that tramways be constructed in the 
district from the borough of Liverpool to Wavertree by the 
board,” and that a committee be appointed to consider what steps 
were necessary for the securing of this result. 

THE great increase which has been taking place of late in the 
traffic of the North-Eastern Railway still continues. For the 
week ending November 12th the augmentation was no less than 
£12,751. The North-Eastern Company will apply to Parliament 
next session for powers to construct no less than eleven new 
sections of more or less importance; some are only short con- 
necting links. A new company will apply for powers to construct 
a line between Scarborough and Whitby ; at present this project 
is not in any way associated with the North-Eastern. 

_THE Manchester, Sheffield, and Lincolnshire Company have 
given notice of an intended application to Parliament for powers 
to purchase various lands, for extersion of time for construction 
of works of the Chester and West Cheshire Junction Railway, the 
Live 1 Central Station Railway, the Manchester, Sheffield, and 
Lincolnshire extension to Liverpool, and the Manchester, Sheffield, 
and Lincolnshire new lines, 1866; the widening of the Liverpool 
Central Station Railway in Liverpool, and various other powers 
regarding sale of superfluous lands, alterations of crossings at 
Lincoln, borrowing money, &c. 

A PROSPECTUS has been issued of the North Metropolitan 
Tramways Company, with a capital of £330,000, in shares of £10, 
of which £232,500 is offered for subscription. An amount of 
£46,500 capital was issued for the double line of tramway from 
Whitechapel to Bow Church, which was opened on the 9th of May 
last, and is stated to have been since worked at a profit at the rate 
of 12 per cent. per annum, and it is now proposed to extend the 
communication from Bow Church to Leytonstone, and also to lay 
down a tramway from the Archway Tavern, Highgate, vid the 
Holloway-road, the ger (net age and the City-road, to the 
— essrs, Smeg — Parish are to construct the new lines, 
a 0 equi em with carriages, horses, harness, stabli 
officers, &c., for £225,000, ’ une, 


THERE will soon be a commencement made to form the new rail- 
way from Maryhill to Stobcross. The greater portion of the land 
for the construction of this line has already beer. acquired by the 
North British Railway Company, and the plans are now being 
pom pe Maen, ‘orman and M the engineers. is 

é will form a junction with the Helensburgh branch of the 
North British Railway at the west end of the viaduct over the 
river Kelvin, near hill station. The only works of consider- 
able mognivede on the line will be the diversion of the canal and 
the viaduct over the Kelvin. The Stobcross branch was some 
hei ago by Act of Parliament formed into a separate under- 

of the North British Railway, similar in this respect to 
the Glasgow and Coatbridge Railway. There will be a station on 
the lands of Stobcross in 
nection will then be formed with the 
are 


t of St. Yarnton, and ace. 
to be laid by the Clyde trustecs. wh eae 


Newby, Scalby, Burniston, | 


NOTES AND MEMORANDA. 


Tue first bar of tin ever produced in the United States from the 
| native ore was taken from the San Jacinto Tin Mine, San Bar- 
nardo county, California. 

Proressor YounG, of Dartmouth College, U.S., has succeeded 
in obtaining photographs of protuberances on the sun’s limb, of 
which copies were exhibited at the Lyceum of Natural History. 
| They were made by attaching a small camera to the eye-piece of 
| the telescope, and opening the slit somewhat widely, and working 
| through the hydrogen line G, 

Mr. GAFFIELD, of Boston, has shown that while chemical rays 
| toaslight degree will pass th h yellow glass, they are per- 
| feetly excluded by green and red, us it was s to photo- 
graphers to substitute green glass for the yellow in the develop- 
ing and fixing room, The yellow light is very trying to the eyes, 
| while the green light is very agreeable, Mr. Carey Lea recom- 
mends the green glass, after an experience in the preparation of 
hundreds of plates where it had been substituted for the yellow 
panes. 
| WHEN the Russian American ey is completed the fol- 
| lowing feat will be possib'e. A telegram from Alaska for New York, 
leaving Sitka, say at 6.40 on Monday morning, would be received 
| at Nicoleaf, Siberia, at six minutes Pe one Tuesday morning ; 
at St. Petersburg, Russia, at three minutes past six Monday even- 
| ing ; at London twenty-two minutes past four Monday afternoon ; 
and at New York at forty-six minutes past eleven Monday fore- 
noon. Thus, allowing twenty minutes for each re-transmission, a 
message may start on the moraing of one day, to be received and 
| transmitted the next day, again received and sent on the afternoon 
| of the day it starts, and finally reaches its destination on the fore- 
noon of the first day, the whole taking place in one hour’s time. 


Tae first experiment in the manufacture of what is termed 
artificial fuel appears to have been made about the year 1594, 





when Sir Hugh Platt attempted to introduce into England for 
use in common fireplaces a mixture of coal and loam, which he 
states to have been according to the ‘‘ manner of Lukeland in Ger- 
manie.” He also used other mixtures, such as small coal and saw- 
dust of tanner’s bark, held together with loam or with cow’s dung. 
These are set forth in a work, published in 1603, and entitled 
** A New, Cheap. and Delicate Fire of Coal Balls. By H. Platt.” 
No further experiments appear to have been made in this direc- 
tion for nearly two centuries, when, on December 16th, 1799, John 
Frederick Chabannes obtained an English patent for separating 
the large coal from the small coal by passing the latter through 
sieves or gratings made of wood or metal, and then consolidating 
the smal] coal by mixing it with earth, clay, cow dung, tar, pitch, 
broken glass, sulphur, sawdust, oil cakes, tan, or wood, or any 
other combustible ingredient, to be mixed together and ground 
with a wheel in water, in a wooden vessel ; this mixture he after- 
wards placed in pits provided with drains for the water to run off, 
and then, when dry, moulded the mass into cakes of a consider- 
able size. 

In a paper read before the Chemical Section of the British As- 
sociation for the Advancement of Science (Liverpool meeting), Mr. | 
John Spill-r, F.C.S., pointed attention to the fact that silk differs 
from all other known fibres in being easily soluble in concentrated | 
hydrochloric acid, forming a mucilaginous solution which, when 
mixed with ammonia in excess, and carefully evaporated to dry - 
ness over a water-bath, gives rise to the production of a new 
organic salt, which promises to play an important part in pho- | 
tography, by virtue of its producing, with nitrate of silver, an ex- 
trewely sensitive form of argentic chloride. The precipitate 
obtained by mixing the two solutions is no longer curdy, like the 
ordinary condition of chloride of silver, but appears in the form of 
a flocculent white substance, which remains for a considerable time 
in suspension, and, owing to the presence of the organic matter, is 
much more quickly affected by light. The author has investigated 
the chemical properties of certain salts formed in this manner from 
silk, and exhibited at the meeting a photograph printed on paper 
prepared with a ten grain solution of the new organic chloride, and 
afterwards sensitised with a sixty grain solution of nitrate of 
silver. Comparative tests showed a considerable advantage in 
point of rapidity over a plain salted paper similarly treated ; and 
the author urged the superiority of this salt when employed for 
matt-paper prints and solar-camera enlargemeuts, and further 
hinted at the possibility of using in it the collodiochloric pro- 
cess. 

THE following is the mode of treating the cotton seed at Sankey 
Mills, Earlstown :—The seed as it comes from the gin—in fact 
from America—is first fed in between a pair of rollers, running at 
differential speed, and not quite in contact. This cracks the shell 
or husk, and allows the solid kernel, about the size of hemp seed, 
to fall out and be easily separated. A system of riddling further 
separates a great deal of the dry, broken husk. After this it is 
boiled in caustic soda, in a revolving boiler, by which means much 
of the remaining husk is got rid of, and final washings so com- 
pletely liberate the cotton that it is ready for bleaching. After 
this process it is reduced to pulp and converted into paper. A 
letter in the Bolton Guardian says :—‘* Of course, from such a 
material, there can be no reason why an excellent paper should not 
be produced. Supposing this to prove a success commercially, 
which there seems every reason to hope it may, it will accomplish 
two objects of national importance ; First, by utilising a vast 
waste of product in the growth of cotton—the seed over and above 
that needed for sowing ; it will virtually increase the produce of 
his fields to the cotton grower, and make a lower price remunera- 
tive, while, secondly, it will introduce a large addition of excel- 
lent material for jpaper-making, of which the manufacturer is so 
greatly in need. Moreover, in opening up a new source of oil, it 
will tend to reduce the price of a costly article of immense con- 
sumption, nor will the additional supply of cattle food, in the 
form of oil cake, be an item unworthy of consideration.” 

Srxce cryolite has become an article of commerce its use has 
been extended to various industries in which it was not anticipated 
that it would ever play a part. It was originally supposed that 
the only possible value it could have would be as a source of me- 
tallic aluminum, but that use for it now amounts to nothing, 
while other applications have led to the importation into the 
United States of at least 5000 tons per annum of the mineral. 
M. Hahn proposes to use cryolite as a source of a pure alumina 
mordant. He stirs up in water 100 parts of finely divided cryolite 
in 88 parts of milk of lime, and heats the mixture to boiling by 
steam in a wooden tank that contains no iron, The mineral is 
completely decomposed, the fluoride of calcium settles to the bot- 
tom, and the supernatant liquid is d ted. This ists chiefly 
of aluminate of soda, which he neutralises with pyroligneous acid, 
and leaves tosettle. After considerable time, and as soon as the 
liquid is perfectly clear, about two-thirds of it are drawn off and 
evaporated to furnish acetate of soda. In the residue are one 
atom of alumina and one atom of soda ; to this is added one atom 
of acetic acid and two atoms of concentrated sulphuric acid, aad 
after agitation for considerable time there will result a saline 
solution, composed of the double sulphate of soda and alumina, 
containing about 4 per cent of alumina. To obtain a neutral so- 
lution it is prudent at the outset to take less acid, and to have an 
excess of alumina in the wooden boilers, The mordant thus pre- 
tp! is absolutely free from iron ; it becomes a jelly when heated, 

at remains liquid in the cold. One of the largest print works of 
Berlin prefers it to any alumina mordant in the market, The 
fluoride of calcium resulting from the operation is employed as a 
valuable flux—it is, in fact, artificial fluor spar in a very fine state 
of division, and thus capable of intimate mixture with any 
mineral it is proposed to fuse with it. The acetate of soda ob- 
tained in the process can be used for the manufacture of pure 
acetic acid, or by heat can be converted into the carbonate, The 








fluoride of sodium can be used as a valuable reagent in the labo- 
ratory, or may be manufactured into caustic soda. 





MISCELLANEA. 

SymeEk rifles have been received by the Sunderland volunteers. 

A company has been formed for the purpose of purchasing Mr. 
Powell’s Llantwit and other collieries, with a capital of £60,000, 
in £10 shares. 

Mr. J. 8. Forses, Assoc. Inst. C.E.,late engineer of the Trent and 
Mersey Branch (North Staffordshire Railway), has been appointed 
engineer to the River Lee Conservancy. 

THE Society of Arts has devoted a course of five ‘‘Cantor’ 
lectures this session, to ‘‘ Artists’ Colours and Pigments.” The 
course commenced on Monday, November 21st. 

Tue Corporation of Trinity House have just accepted the tender 
of Bir W. A. Rose and Co. for the supply of 400 tons of their 
colza or rapeseed oil for the English lighthouses. 

THe German manufacturers are beginning to replace their work- 
men absent on military service by French prisoners, who are fur- 
nished by the Government, and paid for their work. 

It is currently stated that the War Minister has determined on 
augmenting our field artillery by twenty batteries, or 120 guns. 
The events of the war are certainly producing some fruit at 
home. 

Goop progress was made with the Mont Cenis tunnel in the 
second half of October, at the close of which montli the distance 
remaining to be pierced was 880ft. There is little doubt that 
the tunnel will be completed in December if all goes well. 

Now that Ham 1 Heath is virtually secured to the public 
the parish authorities wish to keep it in its present rough uncared- 
for condition. They have little realised how unsatisfactory such 
a conclusion must be evidently, or how unpleasant would be the 
effects of leaving a larger uncared-for space so near to a great 
city. ' 

Mr. J. Ropertson, the chief engraver of the Constantinople 
Mint, has received the third class of the Mejedie, in compliment 
to his twenty years’ service, during which he has raised the coins 
of that mint to the English standard, besides producing many 
meritorious medals, He is also known as having contributed to 
the photography of Constantinople. 

WE are told that Mr. Streeter, the jeweller, in conjunction 
with one or two other gentlemen, has organised an expedition to 
the South African diamond-fields ; and they will take with them 
Mr. T. W. Tobin. secretary of the Polytechnic Institution. On 
Mr. Tobin's return the public will, of course, have a full and par- 
ticular account of the locality and its products, in the shape of an 
illustrated lecture at the Polytechnic. 

A NEw iron screw steamship, the Cambria, has just been 
launched from the yard of Messrs Parfitt and Jenkins, Cardiff. 
This ship was built for the Cardiff and Portishead Steamship 
Company, and is intended to ply between Cardiff and Bristol. 
Her dimensions are :—Length, 110ft.; breadth, 20ft.; and depth, 
9ft. Her machinery is to consist of a pair of condensing steam 
engines of 40-horse power, and is expecially adapted to carrying 
cargo, while the convenience and comfort of passengers will not 
be interfered with, 

A company has been formed under the title of the Cape and 
Natal Steam Navigation Company Limited, for the purpose of 
establishing a line of powerful steamers from London to the Cape, 
Alvoa Bay, and Port Natal. The steamers are intended to sail 
once a month or oftener if required, from London, and will call at 
a port in the Channel to embark passengers, calling al-o at Madeira 


'and St. Helena outwards, and homewards at Cape Town, St. 


Helena, and Madvira, performing the voyage it is expected each 
way in thirty-five days’ steaming. 

Asout six months ago five members of the Mossley Local 
Board of Health were surcharged by the district auditor, Mr. 
Roberts, in various sums amounting in the aggregate to over £1500, 
on account of expenses incurred by them in seeking powers for 
the construction of waterworks for the town. An appeal was 
entered against the decision and a Government inquiry held, and 
the Secretary of State has now notified that the sums will be 
rewitted, as, although legally surcharged, the expenses were 
incurred upon good and reasonable grounds—in fact, Mossley has, 
during the past few months, suffered fearfully from the ravages of 
scarlet fever, brought on in a great degree by its totally 
inadequate water supply. 

THE phenomena of two waterspouts were observed at Newquay 
on Friday afternoon. They were travelling rapidly westward up 
the Channel. One was seen a little to the west of Merose Light- 
house- the other, coming from the Quies Rocks, passed in a 
southerly direction across Fistral Bay, terminating at the promon- 
tory of Western Pentire. The appearance in the sky was that of 
a dark cloud, more approaching to a cylinder than a cone in shape, 
inclined somewhat diagonally to the horizon, passing along at a 
considerable distance above the sea, which rose up, as it were, to 
meet it, in what looked like a volume of smoke or steam acted 
upon by a whirlwind, very dense and visible at the bottom, but 
becoming more attenuat«d as it approached the cylindrical cloud. 
There was thunder both before and after the appearance, and a 
heavy storm of hail followed. 

A most complete trial of double-furrow ploughs was carried out 
on Friday last at Alford, under the direction of Major Grantham, 
Mr. Helmsley, and Mr. James Martin, ail eminent agriculturists, 
assisted by Mr. C. E. Amos, C.E., the engineer of the Royal 
Agricultural Society. The principal competitors were Messrs. 
Ransomes, Ipswich ; Howard, Bedford ; Ball, Rothwell ; Cooke, 
Lincoln ; one of Fowler's Pirie ploughs, and three others. The 
double ploughs did not do their work so well as the single ones, 
but showed a saving in draught of more than 25 per cent. At the 
conclusion of the trials the first prize of £10 for the best general 
purpose double-furrow plough, due regard being had to lightness 
of draught, ease and economy of management, strength and sim- 
plicity of construction, was awarded to Messrs. Ransomes, and the 
second prize of £5 to Messrs. Howard. 

Ar the annual meeting of the Wolverhampton Town Council 
the annual reports contamed a communication from the Sewerage 
Committee. The document epitomised the leading features of the 
main drainage works now being conducted in Wolverhampton at 
a cost of £50,000. It stated that the north-eas: intercepting 
sewer, under contract No. 2, and the south-west intercepting 
sewer under contract No. 3, were completed in September last. 
In the month of April the fourth contract was let to Mr. 
Marriott, of Coventry. The works included in this contract 
comprised the main, subsidiary, and branch sewers in connection 
with the north-east intercepting sewer constructed under contract 
No. 2. These sewers would provide drainage for about one half 
the town, their total length being 14} miles, of which six miles 
have been completed. During the past month the fifth contract 
was let to Mr. J. H. Clark, of Warwick. The plans and specifi- 
cations for the sixth and last contract were in course of prepara- 
tion, and would be ready early in the spring, in which event the 
entire sewerage of the Benen. 4 would be completed by the end 
of the year 1872. The surveyor, previous to certifying the 
amount due to the contractor under contract No. 1, caused the 
sewage duct passing over the Staffordshire and Worcestershire 
canal to be tested by filling it with water, when some of the 
work gave way, as is alleged, in consequence defective 
materials and workmanship. The duct was subsequently 
examined and reported upon by Mr. Rawlinson, C.E., and Mr. 
Griffiths, county surveyor, on whose suggestion the work of 
reparation was contracted for, and is now completed. The 
corporation have an estate on which they will utilise the 
sewage. An open carrier from the outfall sewer has been con- 
structed across it ; and about twenty acres have been levelled and 
prepared, and sown with rye grass seeds by the tenant. A portion 
of the old turf has already been irrigated with sewage, and it is 
intended during the ensaing, Winker 0 pare a er area of 
arable land, to be ready for irrigating in spring. 
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22-HORSE MILLERS SAFETY BOILER APPLIED TO A BALL FURNACE. 
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IN a previous number of THE ENGINEER we illustrated and described 
Miller’s safety boiler. It will suffice to state now that it is com- 
posed of cast iron ()-pipes, the lower ends of which are connected 
to longitudinal pipes of the same material. is boiler has been 
applied, we understand, with a good deal of success to balling and 
heating furnaces by the Isca Foundry Company in the way shown 
in the annexed engraving. What the results have been in regard 
to the generation of steam we are not in a position to say. Mr. 
Miller calls the boiler we illustrate 22-horse power, this means 
nominal power of course ; but we do not know the terms in which 
the inventor estimates nominal power. The waste heat from a 
ball furnace will evaporate about 30 cubic feet of water in an egg- 
ended boiler of fair length—say 28ft.—set with a flash flue and 
direct draught. We can cite, as an example, two egg-end boilers 
at the West Drayton Ironworks, 28ft. by 6ft. 6in., which 
evaporate over 120 cubic feet per hour, measured from a 
tank. One boiler is heated by two ball furnaces, the other 
by two puddling furnaces; whether Mr. Miller’s boiler 
is more or less efficient than this we are unable to say. 120 
cubic feet of water should develope in a very indifferent engine 
150-horse power. Mr. Miller’s boiler certainly possesses the great 
advantage that it is practically inexplosive. e worst accident 
that could befall it is the fracture of tubes, and this is very 
unlikely to lead to any serious consequences. The use of water- 
tube boilers in ironworks is, we are happy to say, extending. Their 
general adoption would totally put an end to the disastrous explo- 
sions for which our ironworks are now notorious ; every attempt, 
successful or not, to introduce ‘“‘ safety” boilers into our iron 
districts is worthy of encouragement, and we therefore place the 
accompanying illustrations before our readers. Possibly the Isca 
Foundry Company may see fit to furnish our readers, through our 
correspondence columns, with some particulars of the evaporative 
duty of their boilers. The great want in ironworks is steam in 
enormous quantities, and any boiler now in use, g in other 
respects, that does not prove itself an exceedingly powerful steam 
generator, cannot hope to meet with the smallest success. 

The method of applying the Miller boiler to ball furnaces is so 
clearly shown by our engravings that no one acquainted with the 
manufacture of wrought iron will need a single word of explana- 
tion as to the details of the boiler. We must refer our readers 
for information to our earlier number. 





ALLOYS OF COPPER, TIN, LEAD, ZINC, WITH 
MANGANESE.* 
By J. F. ALLEN, Esq. F.C.S. 

In the year 1826]}a spoon, made by Messrs. Zernecke, of 
Berlin, was analysed, and the alloy was found to be composed of 
copper, 571 per cent. ; manganese, 19°7 per cent. ; zinc, 23°2 per 
cent. This analysis is included in a chapter on ‘“‘ Kupfermangan,” 
by Mr. Johann Tenner, in his ‘* Handbuch der Metall i en,” 
published at Quedlinburg. Berthier produced « large number 
of alloys of manganese with various metals, and has recorded their 
principal properties. Although there is no published account of 
such experiments, Dr. Percy some years ago thoroughly investi- 
gated the nature of manganese alloys. There are p= specifica- 
tions of patents, one in the name of Emil Stoehr, dated 1862, the 
other in the name of Oscar Prieger, dated 1864, both claiming the 
original discovery of this class of alloy. Whilst, therefore, the 
alloys of copper, zinc, and other metals with manganese, have been 
more or less known to the metallurgist for more than forty 
years ; whilst their valuable physical properties have been fully 
described ; whilst, moreover, manganese in its ores almost 
approaches iron in its abundance and in its value, and whilst for 
years being suffered to escape as a waste product from almost 
every large alkali works, we find the metallurgist has not 
succeeded in reducing it to serve widely except when yoked with 
iron, Attention was directed to this po Foe by the late Mr. John 
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Keates. To produce metallic manganese was not from the first 
attempted ; and it is with extreme difficulty that even small 
—— of this metal can be prepared. From the-first it was 
iscovered that in using any of the ores of manganese the iron and 
the silicon completely destroyed the value of the product. 
Having obtained a comparatively pure oxide of manganese, 
recovered from the “ still liquors,” and having mixed this with 
oxide of copper, not metallic copper, together with wood charcoal, 
all finely ground and intimately mixed, the charge was put into a 
———- crucible, than heated in an air furnace at an intense 
eat from three to four hours. 1t was found when the pot was 
taken out that, still suspended in the charcoal, and not run down 
to the bottom, were innumerable fine shots of a bright white 
metal : these being separated by washing and placed again in the 
crucible and heated, fused into a prill or button covered with a 
layer of green vitreous slag. The process was continued, until 
some small ingots were produced, and on these experiments were 
made as to their malleability and ductility. The alloy was 
found to be very hard and very brittle when hot, but when cold, 
although still hard, it rolled with ease, and was highly elastic. 
The proportions of the alloy were about—copper, 75 per cent. ; 
manganese, 25 percent. When the simple ahee had been pro- 
duced in sufficient quantities compound alloys with zinc were 
tried in various proportions, and these again rolled with complete 
success, Certain mixtures of copper, zinc, and manganese possess 
the advantage over both German silver and yellow metal that, 
whereas the one will only roll cold, and the other hot, the 
manganese alloy rolls from hot to cold. The laboratory experi- 
ments having been completed, an air furnace was built in which a 
1 cwt. plumbago crucible was used. The results were precisely 
the same as those obtained in the laboratory, only it was found 
that by stirring the charge a few minutes before the crucible was 
taken‘out of the fire by far the greater portion of the metal that 
before was in small fine shot, needing very careful washing, 
now settled to the bottom ofjthe pot, and could be poured out as a bar 
or an ingot, the slag also melting, and the unconsumed charcoal 
floating on the top. This experiment was continued until several 
hundredweights of the alloy were produced, so that it might be 
subjected to various tests, and also that some approximate 
estimate of its cost and value might be formed. As a simple 
alloy, in which the proportions of manganese range from 5 per 
cent. to 30 per cent., it is both malleable and ductile, with a 
tenacity considerably greater than that of copper. With zinc, a 
compound alloy, suumpiding in some of its qualities German silver, 
is obtained. The alloy of copper and manganese combines with 
tin, lead, and other metals, and from these casti are made, 
and applied as bearings for machinery and other similar purposes. 
It was not the nature of the metal itself that peordatel it being 
widely used ; i+ was its cost. The waste of ese is very 
considerable, over 10 per cent. remaining unredu and forming 
a silicate; the wear and tear of the plumbago pots and the 
furnace incurred a large expense, and in proportion to the 
quantity of metal produced the fuel consumed and the labour 
expended were great. The work was therefore for a time arrested 
by an obstacle which not ae bars the path of the 
inventor. It was, however, now ply a question of cost. The 
waste of manganese in alloys rich in that metal will, it is feared, 
always be considerable, but the value of the raw material would 
permit some such loss, could the other points be obtained—and 
these, it is believed, have now been achieved. The metal has been 
produced by heating a mixture of carbonate of manganese with 
oxide of copper and charcoal in a tolerably reverberatory 
, and not in a small and costly pot, e fuel used has 

been principally the common slack or small coal of the distric 
and not coke. The labour has been proportionately reduced, an 
a series of alloys are produced that ere long promise to play no 
unimportant part in the arts and manufactures. It is the excellent 
furnace ents of Mr, Siemens that have assisted in over- 
coming the difficulties at first encountered, by affording the 
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: heat needed, with a non-oxidising flame, in a quiet atmo- 
sphere. 
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Specimens Exhwbited.—(1) Manganese and copper in various 
proportions, from 35 per cent. to 5 percent. of manganese as ingot, 
sheet, and wire. ( ee zinc, and manganese ; in 
different proportions, and in a variety of applications. i 
Copper, zinc, manganese, and tin ; as ingots and as i 4) 
Copper, manganese, and tin, in several different proportions ; as 
bars. (5) Copper, manganese, and lead.—From St. Helen’s 
Newspaper, October 8th, 1870. 





CAPTAIN WARREN’s CooKING APPARATUS.—The cooking stoves 
of Captain F. Pelham Warren, R.N., as adapted to camps, and for 
ship use, have already achieved a deservedly high reputation, and 
a later development of their principle of action is its application 
to household cookery. A number of gentlemen met at the Marl- 
borough Works, Marshall-street, to examine the apparatus in 
operation, and to test its capabilities. In oneof Messrs, Adams’ 
workshops a common kitchen range was found in operation, with 
certain additions, cooking the materials for an excellent dinner 
sufficient for twenty persons. These dishes and the sauces were 
entirely cooked in and on the small cottage range, with the assist- 
ance of, three of Captain Warren’s patent cooking pots. The range 
includes the ordinary oven at the one side and boiler at the other, 
with a top and front, open or closed optionally. The three cook- 
ing pots are oblong, square tin boxes, with double sides, ends, 
covers, and bottoms. ‘These pots are placed on a shelf along the 
wall close to the range. A steam pipe from the boiler is carried 
along the wall at the back, with nozzles opposite the centre 
of each cooking pot, by which the steam is let into the 
spaces round the double sides, Circulation is provided 
by small holes in the covers of the pots. The contents are 
thus exposed to dry heat, and are cooked in their own juice. The 
apparatus and its testing were so entirely satisfactory as to induce 
the conviction that Captain Warren’s apparatus is destined to 
come into extensive use. 

RussIAN RAILWAYS AND THE SOUTH WALES IRON TRADE.— 
During the Russian shipping season, which came to a close at the 
port of Cardiff on the 31st ult., the total quantity of railway 
material shipped reached 16,241 tons, a much smaller quantity 
than many anticipated at the commencement of the year; but 
this, no doubt, has been occasioned to a great extent by the post- 
ponement of the Siberian Railway scheme for consideration of the 
width of the gauge. Of the iron exported 12,398 tons were rail- 
way bars, 1265 tons fish-plates, 1260 tons bar, 1065 tons 
bridgework, 197 tons nuts, bolts, and spikes, 32 tons machinery, 
and 24 tons chairs. Of the rails exported, 4529 tons were sent to 
pore, principally for the line in course of construction from 
Novo Tcherkask to Veroniej, where it will join the line to Moscow 
and St. Petersburg; 3203 tons to Libau, for the line of railway 
from that place to ‘Vilna on the St. Petersburg and Warsaw line; 
2525 tons to Riga, for the Smolensk and Warsaw Railway, which 
when —— will open out the most —— arts of 
Eastern Po! oe Se oe ped ta nome ee sd er] 
Company were the largest shippers, having ms 0 
rails, of Thich 2783 tons were sent to Libau, tons to Tagan- 
rog, and 1248 tons to Riga. They also sent 800 tons of bar and 
97 tons of fish-plates to Libau, 10 tons of fish-plates to Taganrog, 
and 200 tons of bar to Cronstadt. Guest and Compan exported 
1320 tons, of which 420 tons were rails for Libau, and tons of 
fish-plates and spikes for Riga. The Rhymney Iron Company 
exported 3120 tons of rails, of which 1843 tons were for Cronstad| 
and 1277 tons for Riga. The Aberdare Iron Company cmmel 
2100 oped = 1848 tons mt = fish-plates, Le, 
24 tons chairs for Taganrog. ynvi mpany ex 
300 tons of rails and 200 tons of bar to Crondstadt. J. H. Wil- 
son sent 1065 tons of bridgework to Cronstadt; G. 8. Stowe 10 


tons of machinery to xy Tellefsen eh eo feo 
of machinery to Taganrog. . Downing sen’ ns of rails 
30 tons “of nuts and bolts to . The t 


was made to Libau by the Dowlais Iron 
Company, and the last, on the 30th ult., by the Llynvi Iron Oo, 
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LOCKING POINTS ON THE NORTH-EASTERN RAILWAY, 
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THE above apparatus, which is used on the North-Eastern 
Railway, is an arrangement for locking facing points, so as to ren- 
der it impossible for the signal man, after he has lowered his 
signal for one line, to open the points for the other. 

The apparatus consists of a pair of wedges, so constructed, 
that one is always inside and the other outside the points, vary- 
ing alternately as they are placed for the main line or branch. 
These wedges are connec by a rocking shaft and arms to a 
crank attached to a small pinion wheel worked by a rack, in order 
to a” the double motion required to move the wedges in and out, 
at the same time that the points are being put over by apin working 
in a movable slot. The crank attached to the pinion makes one 
revolution, half a revolution to withdraw the w s, and half a 
revolution toreturn them. Thus both the wedges and the points are 
worked with one lever, which is placed in the ordinary sigaal locking 
frame used in the signal cabins. The working will be more clearly 
understood by referring to the accompanying engraving. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





SYPHONS, 

S1r,—Herewith I send sketch of an arrangement I made and used 
in some syphons put up to clean underground workings of water. 
It was, of course, placed on the summit cocks A A, kept open as a 
rule, and occasio: iy shut, when the cocks B B would be open, so as 
to allow the space filled by air to be filled by water, after which, 
shut the cocks BB and open the cocks A A as before. A piece of 
india-rubber tube to be brought above surface of water prior to 
opening cocks BB. Cistern kept filled with water. 








Will you allow me to point out that the report of trials at 


‘Wigan show an ave of over 10lb. of water —— per 
und of coal, while there are three of the seams showing over 
ii':; so that if you take the chemical superiority into account, I 
am not at all ised at the 121b. said to have been evaporated 
in the Barrans’ boiler by coke. JOHN JONES. 
14th November, 1870. 
THE HOWE TESTIMONIAL FUND. 

Sm,—Having for some time past noticed that Mr. Burgh has 
discontinued to place his plea on Mr. Howe’s behalf sates your 
readers, I, in common with many feel anxious to know 
how the affair stands, for the simple reason that we like to see 
justice done to whom it is due. 

Taking it for granted that Mr. Burgh has clearly proved his case 
as to genuineness of Mr. Howe’s claims, we must say that a) - 
ances are him in not keeping his promise of Rs in 
your valuable journal a correct list of subscribers and other neces- 
sary I have not written this with a view of again 
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raising a discussion on the subject, but to remind Mr. Burgh of 
the debt he owes us. JUSTICE. 
Middlesbrough, November 16th, 1870. 





FISHING-UP TORPEDOS, 

Sir,—I send you a sketch of a contrivance for fishing up or 
cutting torpedo wires, to be used in lieu of a grapnel, where the 
bottom is rocky enough to catch the grapnel flukes. - 

It consists of a flat plate A' CB, Fig. 1, with a flat link leadi: 
to the drag chain or rope, and an anchor stock E E', Fig. 2, ke 
to the link, but on which the plate A'C B can turn freely. 
point of suspension must be a little in rear of the line A A’. 
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My idea is that if it meets a wire of a rope the wire would run 
up into the slot A D, and, as D is behind the point of suspension, 
it would be there held and brought to the surface; while, on the 
other hand, if it met a ledge of rock which the slot could not take 
it would cant or tumble on its shoulder B, tumble again on the 
— ay and then be again in working order, instead of working 

e rock, 

If it were intended for fishing-up the wires the es at D 
would be rounded, but if for cutting the wire the plate should be 
a cast steel one, worked to a cutting edge from A to D. 

IT have no practice which could enable me to decide upon proper 
dimensions or proportions, and must therefore be content to leave 
the contrivance in a crude form for practical men to work out if 
they consider it a useful invention. C. W. MERRIFIELD. 

Royal School of Naval Architecture, 
South Kensington Museum, November 10th, 1870. 


ENGLISH MECHANICS’ SCIENTIFIC AND MECHANICAL 

‘in SOCIETY. " 
—The first half-yearly meeting of this Society was held on 
aeeiee last, the 2nd inst., at the Society’s room, Mechanics’ 
Mr. J. McEwen, President, in the chair, opened the business of 
the evening by ee the members on the favourable 
financial position of the Society, and called upon the Secretary to 
read the -yearly report, which was in substance as follows :— 








j+ 


At the latter end of last April a number of gentlemen united 

| themselves with a view of establishing this Society, having as its 
object the instruction and mental r tion of its bers, by 
the ing and discussion of papers on scientific, mechanical, and 

| literary subjects, and for promoting exchange of opinions on 


| interesting subjects. 
In pursuance of this a monthly meetings were held since 

that time, and a series of lectures delivered ‘‘ On a New Solution 
to the Parallelogram of Forces,” a communication read by Mr. A. 
Tolbausen, jun., on May 16th; ‘‘ Light,” by Mr. W. Baguley, 
July 6th ; “‘ Ancient and Modern Means of Communication,” by 
Mr. A. Tolhauson, August 3rd; ‘“‘Gas Meters,” by Mr. James 
Bentley, September 17th; “Slide Rule,” by Mr. J. McEwen, 
October 5th. 

The Secretary went’ on to inform the meeting that other 
| large towns, viz., London, Edinburgh, Glasgow, and Bristol, were 
trying to emulate the movement, which, according to intercom- 
munication, was rapidly progressing, so that in a short time we 
shall doubtless see kindred branches of this Society established in 
those and other large towns. 

The future prospects of the Society were then dealt with, and the 
meeting informed that the committee had proposed to bring about 
certain improvements respecting the management and business of 
the future meetings, viz.: (1) Announcement of papers for discus- 
sion to be laid before the Society at the commencement of the 
half-year; (2) that communications to the meeting of remarkable, 
or scientific, or mechanical works that may have taken place here 
or abroad during the intervals of the meeting be encouraged by 
instituting foreign corresponding members to the Society. 

At the motion of the chairman a vote of thanks was then 
accorded to the hon. secretary, Mr. A. Tolhausen, for the great 
energy he had ——— and the time he had devoted to insure 
stability and rapid progress of the Society in so short a time. 

The election of officers was next proceeded with, Mr. J. 
McEwen being re-elected as president ; the other members of the 
executive were also requi to keep office for another six months. 
A vote of thanks was then to the President and Committee 
for their services duri e first six months of the Society, to 
which the President replied by thanking the members for their 
confidence, and assuring them it was the utmost wish of himself 
and the other members of the Committee that the,Society should 
become a great success, and would use the utmost endeavours to 
make it as interesting and mentally beneficial to its members as 
possible, and hoped they would assist the committee in providing 
papers as suggested in the hon. Secretary’s report. 

A question relative to flexible tube joints was asked, and infor- 
mation requested by next ting, and an elucidation given of a 
plane geometrical solution of the rectification of the circle. 

F. G. Woop, Deputy-Secretary to the Society. 

Manchester, November 10th, 1870. ° 














THE DRAINAGE OF GLASTONBURY. 
Str, —Glastonbury is a town of 3500 inhabitants, filling a space of 
about 7100 acres ‘i: county of Somerset. Four or five years 
this town had an awfully sudden visitation of cholera; in a 
short time there were seventeen or eighteen deaths. Last July some 
8 ic cases of scarlet fever appeared ; in August it became epi- 
emic, and in fifty days there were deaths, about forty of 
which were from scarlet fever. It was ed to a street or two at 
first, at last it spread all over the place like seed coming from a 
thistle- 


How came such anguish—the anguish of death—upon so many in 
such a terribly short time ? How comes such trouble on the town? 
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It is well situated, it is warm, and has a fairsupply of water, and 
its streets are, on the whole, above the average width. 

If a farmer had a field well situated, and he allowed its crops, 
whilst young, to be stifled and destroyed for want of drainage, 
and he allowed dirty corners in his field full of thistles that would 
blow about and scatter their in every direction, would he be 
considered a good farmer? No. Then it is just that at Glaston- 
bury—the people are destroyed like badly-farmed crops, simply for 
want of good farming. First, as to sewers. 

The only street in Glastonbury that can be considered properly 
sewered is High-street, the other streets have all sorts and sizes 
of drains to depend on ; they run here and there, lose themselves, 
and get choked—how, where, when, no one seems to know, and 
only the minority to care; yet no town could be drained much 
more easily, or more effectually. 

Let the streets be drained on a system with pipes, and conduct 
the sewage, which could be easily managed by force of gravitation, 
not into open ditches or a horrible cesspool, but upon land, and 
use it for irrigation, and there would soon be a generous return in 
health, in comfort, aye, and even in money, if the irrigation was 
managed properly. Towards that end we recommend the authori- 
ties to study Mr. Rawlinson’s pamphlet of instructions drawn up 
for the guidance of the Commissioners in Lunacy. 

The greater part of the sewage now empties itself in open ditches 
in Paradise Fields! and it finds its way to a cesspool not far from 
the railway station. The cesspool (or reservoir of poison) is more 
than a quarter of a mile from the market cross, yet I am told the 
smell from it and from the ditches could be easily discovered in 
the town when the wind was in a westerly direction, and westerly 
winds are the prevailing winds at Glastonbury. The houses of the 
poorer inbabitants are characterised by a want of back premises ; 
it is no uncommon thing for the yarde-robe to be under the same 
roof as the dwelling; in the open pit is stored all garbage and 
refuse until it is full, then, and not until then, it is cleared out. 
I sawa pit being cleared out in Chilkwell-street; it was immediately 
outside the back door and against the wall of the dwelling-house 
(there was a back doorin this case). The pit would hold about three 
loads of stuff; the smell, the appearance of the stuff, and 
the appearance of the pit was horrible. Fancy this horrid 
pit being gradually filled up, matter added to decomposing 
matter, to decompose day after day, week after week (and 
w» presume this is not an unusual instance), is it any wonder that 
nature rebels so fiercely, and sends sickness with its accompani- 
ments of wretchedness and woe? The washing water is flang 
into the gutters outside some of these houses, making the place loo 
still more dirty, and adding to the offensive smell. Take two or 
three of these houses, fill them as full as they ean be of human 
beings, and put them all upon a short allowance of water, and you 
have the worst thistle bed in the town of Glastonbury. If they 
were determined to have disease in the town, no matter at what 
price, they could not do much more towards effecting their deter- 
mination, if they suffer such places to exist. The water supply 
does not seem to be by any means perfect, but that we will not 
now enter upon, for I have pointed out in all kindness the chief 
source of zymotic disease in Glastonbury. I hope what I have 
said will be taken in the same kindly spirit in which it is offered. 

November 12th, 1870. H, @, 





BEUTHER'S AXLE-BOX, 

Sir,—-I beg to draw your attention to an error in your impres- 
sion of last week. 

In describing the performance of Beuther’s axle-boxes on the 
Metropolitan Railway you describe fhe lubricant used in them as 
consisting of one part of petroleum to two parts of rapeseed oil. 
This is not correct, the oil used in them being wholly mineral oil. 

R. H. Burnett. 

London, November 10th, 1870. 





BOILER ASSURANCE. 

Srr,—The accompanying paper may be of interest or curious to you 
as exhibiting the condition of the quarrel between inspection and 
insurance in this State of Pennsylvania. I was compelled to pub- 
lish over my own name as a circular, because no paper here would 
accept an article against the insurance advertising interest. My 
paper resulted in preventing the signature of a bill for six months 
after its passage; but as I had no interest to pursue the subject 
the governor was persuaded tosign the bill at the end of that time. 
The result is what might be expected, every imperfect boiler is 
insured. The public inspector has proceeded with examination to 
the point of condemning a boiler when it has been taken out of 
his hands by a certiticate of insurance. Ropert Briaas, 

Philadelphia, October 27th, 1870. 


Boer Insurance.—The newspapers of this city bave published 
several articles from correspondents aud advertisers relative to the 
special Act now before the Legislature of this State, for the benefit of a 
new insurance company, of Connecticut origin, the last of which appeared 
in the Press on Thursday. is article contained, amongst other argu- 
ments in favour of the measure, such personal allusions that the under- 
signed feels called upon to give the reasons which have placed him in 
opposition to the scheme. There ure in Philadelphia between 2000 and 
3u0u steam boilers, For the past nine years there has occurred each year 
about one disastrous explosion; about two other explosions, doing small 
amounts of damage, not to exceed the original value of the boilers them- 
selves. The duration of boilers, on the average, is about sixteen years; 
consequently, from 125 to 200 boilers develope quietly such evidence of 
wear and deterioration as to pass out of existence; and it can be safely 
assumed that twice as many—250 to 40 boilers—exhibit defects and call 
for more or less repairs during any year. It follows from this statement, 
that «un insurance company must, to meet the losses of uninspected 
boilers, when it insures for four times the cost of any boiler in damages, 
pay four times on one boiler, and once each on two boilers, or the full 
‘value of six boilers out of each 2000 (we assume the smallest quantity as 
that in use), or 3-l0ths of 1 per cent. Therefore, that portion of the 
premiums on boiler insurance, without any inspection whatever by the 
‘insurers (and we may be certain that but few who are not careful and 
fearful will be insured at all), which is needed to meet the average losses is 
but 3-10ths of 1 per cent. of the value of the boiler, and if the insurers 
take out policies based on four times these values, but 3-40ths of 1 per 
ent. is all the risk. Take, for example, a boiler costing 1000 dols., and 
suppose it to be insured with contingent damage for 4v00 dols. at 1 per 
cent., it will be admitted that such an inspection as is provided by our 
boiier law for the city of Philadelphia will cost at least 6 dols. Now the 
risk on average coniitions is but 3-40ths of 1 per cent., or 3 dols., and it 
is evident, that unless the new insurance cormmpany is founded on good- 
mess, and without regard to the profits, they will carefully abstain from 
any such inspection as the law demands ; in fact, their inspection will be 
am inquiry, and they will only apply the test in exceptional cases. Most 
of your reacers have been annual subscribers to Doctor Jayne’s Almanac 
(Doctor Jayne is a popular patent medicine vendor) or, at least, have had 
it thrust under their doors, and have been horrified and astonished by 
the skeletons and morbid anatomy, to the point of considering at least 
which was worse, the diseases or the remedies. There lies upon the desk 
on which I write pamphlets giving the most heart-rending account of 
boiler explosions for some time and from all time, which are expected 
severally to induce the reader to rush out and purchase a lock-up-safety 
valve, a low water indicator, a magnetic apparatus, and an insurance 
poiicy, one of the proposer’s combines his attractions. These narratives 
of horror derive much of their descriptive effects from the reports of some 
English Assuciations for the prevention of boiler explosions, wholly in- 
applicable to this country. It can be safely affirmed that the stationary 
boilers in use in the United States have six times the safety of those in 
use in England, that they are one-half more durable, and more than 
one-fourth more economical in the production of steam. The great 
difficulties to the would-be improver of the steam boiler in the United 
States lie in the tacts that the common horizontal and tubular boilers of 
the country, which are cowparatively undescribed and unpublished, are 
less expeusive in first cost, more economical in working and in repairs, 
more safe from explosions or accidents, than any others in existence. 
The real purpose of our law for the inspection of boilers is not the immu- 
nity of the owner of the boiler, but the protection of the operatives and 
the public. If the proposed special privilege embraced a provision of 
insurance of every man, woman, and child, of every father, mother, son, 
or daughter, every dependant, from the effects of disaster in a sum 
not exceeding say, 5000 dols., there might be a plausible excuse, if not a 
good reason, for granting it. If this privilege of exemption from legal 
inspection, and from the costs, is ted to a foreign corporation, it is 
certain that with the profits ‘which oop ised the busi other 
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companies will follow, making similar claims on our Legislature, and 
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that they would have their claims admitted. Now, from what I have 
written, it will be apparent that it is more profitable for any company 
to insure without examination of the nature of proof or inspection than 
with ; besides, there is a profitable business open to the companies when 
the owner of a boiler does not wish to insure in selling assurances against 
inspection in the form of policies. To some men, 1.00 dol. fee and 
1.00 dols. stamp will suffice to keep off the public inspector, and his 
charge of 8.00 dol. or 10.00 dols. for inspection, as a larger amount. It is 
possible that this pany, being a Hartford one, might be above any 
such collection of pennies. Except the origin of the company, I do not 
know that the community have any guarantee. Before me is a tax bill, 
which fixes a rate of 19 cents on a hundred dollars for the police of the 
city. Sup I was to insure in an English company against loss by 
theft, should the Legislature remit that tax? Rosert Briccs. 
Philadelphia, April 10th, 1869. 








BOILER EXPLOSIONS. 

S1r,—In your notice of the boiler explosion at Nash and Co’s. 
Works, Smethwick it is stated that there were ‘‘ two water indi- 
cators, which were in working order even after the accident.” I 
inspected the boiler shortly afterwards, and I found there was no 
proper water indicator at all, but only two wretchedly fitted up 
floats, &c., one of which was just inoperative, and the other not at 
all to depend upon. There had been a glass gauge at one time. 
The internal furnace parts were very weak, béing oval shaped, and 
much affected by the corrosive action of the feed-water, which in 
this locality is very bad indeed. I have myself inspected five of 
these boilers for nearly three years, and have given them up 
because they were dangerous, as pointed ont in my reports, which 
reports were entirely ignored by the proprietors. Ifa poor, half- 
competent engine-driver happens to make a mistake in the 
height of the water, although in other respects the boiler 
is not safe to work, and he has nothing reliable to work by in the 
shape of a water gauge, nothing reliable to work by in the shape 
of a steam gauge, nothing reliable in the shape of a safety valve, 
and himself quite unable to tell by caleulations what pressure 
there was upon the so-called safety valve, which always had a 
number of weights of one kind and another dangling on the end of 
the lever, I say, notwithstanding all this, the poor fellow is com- 
mitted for manslaughter ; whilst, on the other hand, an employer 
is at liberty to work dangerous boilers that have been refused 
insurance, and that an independent inspector has repeatedly told 
him are not safe to work. At the inquest on the late explosion at 
Swan Village it was given in evidence that the boiler had been 
refused imsurance on account of defeets that led to the ex- 
plosion, and on many other occasions the cause of explosion has 
been traced, not to the neglect of the engine man, but to the 
dangerous condition of the boiler as reported to the owner, and yet 
the latter has not been committed for manslaughter. Inspecting 
boilers in Birmingham and neighbourhood has been my occupation 
during the last eight and a-half years, and the fact is I am not 
able to retain the manufacturers’ support after I report their 
boilers in dangerous conditions. Numbers have left me on the 
plea of insurance, because, as they say, ‘‘they can get some- 
thing ” when the boiler explodes. I have been told many times, 
Sir, that the inspection ‘‘is a nuisance,” and so it is a nuisance 
indeed to those who think they should be allowed to work boilers 
anyhow, and under no restrictions. Boilerinsurance companies are 
powerless to meet such cases, and so are inspection associations. 
None know this better than men who have had to do with those 
associations - men like the president of the Select Committee on 
Boiler Explosions, for instance, and yet he above all other men, and 
before a single witness was examined before that committee, de- 
clared it to be his object ‘* by all means to avoid compulsory Go- 
vernment inspection.” I suppose that that gentleman is so con- 
vinced of the inefficacy of compulsory Government inspection of 
factories that he is determined not to be a party to the extension 
of that principle as applied to boiler inspection. 

If, however, his constituents in Lancashire were asked their 
opinion upon the matter, I am quite sure that the bulk of them— 
namely, the working men—would have no objection whatever to 
* compulsory Government inspection of boilers.” Sir, suppose the 
honourable member in his next selection of witnesses should 
choose one or two of such constituents for examination on this 
point. The working men are mostly killed by boiler explosions, 
and therefore they are vitally interested in the question, especially 
when there is one law for the employer and another for the em- 
ployed, as most unquestionably there is when an engine driver 
gets committed for manslaughter and an equally guilty employer 
gets off scot free. I think, Sir, you will agree with me that such 
has often been the case. Records in the columns of THE 
ENGINEER prove such to have been the case. 

I am%orry to trouble you at such length. If you can oblige by 
the publication of these simple but astonishing facts I am sure 
you will render good service to the operatives daily exposed 
to the danger of boiler explosions, and I am quite sure no respect- 
able employer need take offence thereby. 

JOHN Swirt, Boiler Inspector. 

30, Hayley-road, Birmingham, 14th November, 1870. 





VERTICAL BOILERS, 

Sir,—Referring to the boiler illustrated in your late number, 
page 326, I should feel obliged if Messrs. Allibon and Co. will 
kindly inform us how they tighten the lower ends of the vertical 
tubes in the event of their becoming leaky, a not unfrequent oc- 
currence with tubes. As far as I am able to judge, I see no pos- 
sibility of doing so. 

Will Mr. Wilkins also (see page 279) favour us with his method 
of overcoming this same difficulty ? I..%. 





VERTICAL BOILERS, 

Str,—As you stated last Friday week that you would be glad to 
see a discussion in your paper on vertical and other boilers, I take 
it for granted that you are willing to admit opinions which differ 
considerably from your own, and [ will, therefore, with your per- 
mission make a few remarks on several statements made by you 
in leading articles on the Davey-Paxman boiler, not with a view 
of detracting from the merits of this boiler, but with the object of 
proving that other vertical boilers are equally efficient. A few 
months ago experiments were carried on with a Field boiler by 
Messrs. Belliss and Co., of Birmingham, for the purpose of finding 
the most economical mode of working this boiler. This Field 
boiler is 7ft. Yin. high by 3ft. 9in. in diameter, having 100 square 
feet of heating surface in the tubes, and 38 square feet in the 
fire-box, which is 3ft. 2in. in diameter, giving an area of 7°88 
square feet of grate surface, the boiler being 10-horse power 
nominal, These experiments were all made under steam, but during 
the one that came nearest to the experiment described by 
you, 743 lb. of water (11°9 cubic feet) were evaporated per hour 
by the consumption of 84 1b. of coal under a steam pressure of 
38 lb., giving an evaporation of 8°85 lb. of water per pound of 
coal, the feed-water being 56 deg. Now, to compare this with the 
evaporation of the Paxman boiler, it will be necessary to reduce 
the evaporation of the Field boiler to what it would have been if 
the water had been evaporated under atmospheric pressure, the 
temperature of the feed-water remaining, in each case, that at 
which it was supplied im the respective eases. The total heat of 
steam of 38 Ib. pressure minus the temperature of the feed is 
1200 deg. — 56 deg. = 1144 deg., and the total heat of steam of 
atmospheric pressure minus the temperature of the feed-water is 


1178 deg. — 105 deg. = 1073 deg. ; then an 7 = 9°435 Ib. 


of water evaporated per pound of fuel consumed in the Field 
boiler as compared with 9°5 lb. per pound of fuel in the Paxma'; 
but then it must be borne in mind that the Field had only 11°6 
square feet of total heating surface per cubic foot of 
water actually evaporated per hour, whereas the Pax- 
man had (seventy-four square feet of heating surface, 
divided by 3°74 cubic feet of water per hour=) 19°1 square feet of 


heating surface per cubic foot of water Ey hour, or 
nearly double. Next, the Paxman had the benefit of a very 








slow combustion, namely (24:7 lb. of coal divided by 3°14 square 
feet of grate =) 7861b. per square foot of grate, whereas the 
Field burnt nearly 40 per cent. more, or, more correctly, 10°67 |b. 
of coal per square foot of grate per hour. Again, the quantity of 
water evaporated per square foot of heating surface was only 
3°16 lb., whereas the Field boiler evaporated (743°2 lb. of water 
per hour, divided by 138 square feet of heating surface =), 5°4 lb. of 
water per ane foot of heating surface. To sum up, the Davey- 
Paxman boiler gave very good results, principally because she had 
alarge amount of heating surface for the amount of water eva- 
porated, and a very slow combustion, conditions which ought to 
give good results ; but I maiutain that if the Field boiler had had 
an equally large amount of heating surface and equally slow com- 
bustion she would have given equally good results, if not better. 

From a letter received afew days ago from one of our first 
engineering firms in England, giving the result of experiments 
carried on with some 60-horse power Field boilers, the evapo- 
ration was given as 10°72 Ib. of water evaporated per pound of coal 
consumed, temperature of feed-water 70 deg. 

Could such large boilers be made at all on the Davey-Paxman 
system? I feel inclined to doubt it very much. 

At the end of your leader on the 4th inst. you mention as an 
essential condition that every portion of a vertical boiler should 
be accessible for examination and repairs ; this is a pointin which 
the Field boiler is superior to most other boilers of the same 
class, as it ean be thoroughly examined without taking it to pieces, 
or breaking any other joints than the manhole and mudholes ; the 
system of slipping the shell of the boiler off for the purpose of 
cleaning the lower ends of the tubes as proposed, and indeed neces- 
sary in the Paxman boiler, must entail a great amount of labour, 
and be simply impracticable in many confined places where there 
is no head room, 

In blowing off the Field boiler under full steam I also find, as 
a rule, that the tubes are empty when examined. 

The last point, however, that ‘‘no water-tube boiler should 
contain tubes less than 2in. in diameter under any circumstances, 
and the tubes should never be more than eighteen diameters long,” 
is entirely opposed to my experience and practice, and I should 
therefore be glad to be informed whether it isa theoretical rule 
or based upon any lengthy experience. Lewis OLRICK. 

27, Leadenhall-street, 16th November, 1870. 





ADMINISTRATION OF PATENT LAW, 


Srr,—In continuing my remarks on this subject with especial 
reference to the public policy of a well administered patent law, I 
think it most important to draw attention, in as emphatic a 
manner as I am able, to the essential faultiness of the existing 
law when tried by the standard of experience and common sense. 
Mr. Aston is a good exponent of what is found by experience to 
result from the working of the existing law. And he, in aliusion 
to the inadequate provision for examining provisional specifica- 
tions, and the absence of any official control whatever over com- 
plete specifications, says :—‘*I have no hesitation in stating it as 
my opinion, founded upon long experience, that to this radical 
defect in the existing system the greater part of the existing 
abuses may be attributed.” 

And this “ radical defect” is really owing to the mode of ad- 
ministering the law, rather than to the lawitself. Mr. Aston appears 
to hold the same opinion which I am well known to have expressed 
for years past in your columns and in pamphlets, that the practice 
with reference to provisional specifications has never been brought - 
up to the evident requirements of the law. He says, ‘‘ Upon the 
application for a patent the applicant must deposit a provisional 
specification, which the law says ought to describe the nature of 
his invention.” My own opinion is, that the law intended this to 
be done with so much precision that there should be no doubt as 
to what invention is meant to be claimed by the applicant. But 
the words, ‘‘ nature of the invention” used in the statute, are not 
precise, and the descriptions in provisional specifications are held 
to be sufficient if they indicate the character of the invention 
without defining its limits. This provisional specification the law 
directs to be referred to the law officer of the crown to be ex- 
amined, and in my opinion 1t was intended that the examination 
as to its efficiency was intended to be a rigid examination. The 
law officer is, as the statute declares, at liberty “‘ to call to his 
aid such scientific or other person as he may think fit to assist him 
in his examination.” i 

If the law be, as I contend it is, susceptible of such an interpre- 
tation as Mr. Aston puis upon it, why is it to be worked in such 
way as practically to encourage abuse? And this is a very serious 
question, because the evil involved is naturally a growing evil. 
It is one that feeds and fattens on its own corruption. 

Mr. Aston well characterises the absurdity of allowing complete 
specifications, ‘‘ without any official examination,” to be lodged 
“* at some period after the grant is made.” 

On this point he says, “‘ Let us for one moment imagine what a 
condition of things would result if a State, in possession of public 
lands, were to grant them to applicants without defining the extent 
of the grant, and should leave the grantees to fix at a subsequent 
period their own boundaries, and that without any official examina- 
tion to insure that there are any boundaries drawn at all, or, if 
drawn, that they are clearly defined and do not extend beyond 
proper limits.” 

And thisis really an analogous supposition. A patent is granted 
actually ‘for whatever the grantee chooses to make it by his own 
description, called his ‘ complete specification,’ drawn in his own 
way, without any official examination.” The date of the grant is 
that of lodging the provisional specification, so that the invention 
really protected by /aw is that, and that alone, which can be identi- 
fied from the statements in that document. And an efficient ad- 
ministration of this part of the law would prevent many abuses 
(now allowed to arise), by insisting on a clear statement of a dis- 
tinct invention in every case, and not allowing any loose statements 
or suggestions beyond this in any case. 

But is it at all r ble to supp that the law officers can 
give sufficient personal attention tv “the examination of about 
4000 provisional specifications every year,” even if they were spe- 
cially qualified for the work, which I deny, except as to particular 
points intelligibly brought before their attention ? 

Looking at the defective mauner in which the law is adminis- 
tered, it is surprising that the effects of the abuses thus allowed 
to come into existence and fructify should be so little felt by the 
public at large, just as it was surprising some time ago that, in 
the absence of an adequate system of audit for the accounts at the 
Patent Office, no more irregularities in finance were discovered 
than those which were eventually brought to light. 

Any one ¢an see the importance as a matter of public policy of 
insisting upon an efficient audit of all public accounts, and I ven- 
ture to assert that it is a point of much consequence to society 
that patent law, so intimately associated with the commerce of 
the country, should be efficiently administered. 

Sir William Armstrong, in his recent address at Neweastle, 
said: ‘*‘ Whatever question there may be as to the pd of 
abolishing phtents, it must be admitted that the law of patents 
as it now stands is disgraceful to legislation. If we are to have 

atents, they should at all events be granted with discrimination. 
The transaction should be in the nature of a bargain, in which the 
public, in consideration of submitting to the disadvantages of a 
monopoly, are to acquire the use of a valuable invention which 
otherwise be lost to them.” 

The real defect complained of lies in the administration of the 
law rather than in the law itself. The transaction is in the nature 
of a bargain between the public and inventors. As long ago as 
Lord Eldon’s time this was the law, for that learned lord said in 
one case, ‘‘ The specification may be said to be the i i 
for the bargain between the public and the patentee, and must be 
judged on the prineiple of good faith.” ae ‘ 

this be the essential principle of the law of patents, it ought 




















Nov. 18, 1870. 


THE ENGINEER. 


—_ 


345 








to be administered in such a manneras to avoid the abuses so well 
pointed out, and so justly complained of by Mr. Aston. 

’ WiLi1aM SPENCE, Assoc. Inst. C.E. 
£ 8, Quality-court, Chancery-lane. 





FRICTIONAL SCREW MOTION. 

Srr,—Would you please notice the following corrections to my 
paper on “ Frictional Screw Motion,” which appeared in your 
— of October 14, seventeenth line, after proposition, instead 
ft) . 
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Second line, below Fig. 4, after “‘ draw EK ndicular to A B,” 
read then, since < L © K (Fig. 2) = <6 oe (Fig. 3), and the 


<ECL and a be are 
<bac, and the triangle 


cab. 
Philadelphia, Pennsylvania, 2nd November, 1 


; therefore, < EGK 
@ K is equiangular to the triangle 
Gro. LAUDER. 
870. 





SALE AT THE ALBION IRONWORKS AND 
PATENT PUNCHED STEEL TUBE WORKS, 
STAFFORDSHIRE. 


THe machinery, &c., at the above works was recently 
sold by auction by Messrs Aston, “Sollom, and Barnell, of 
Wolverhampton. Albion Ironworks, which have now been 
standing about ten Fey for want of trade, are the property of 
Messrs. Williams, West Bromwich, and the Patent Punched Steel 
Tube Works have also lately fallen into the hands of the same 
proprietors. The Tube Works were started by a company who 
manufactured steel tubes from a solid lump by a patent process. 
The process was carried out in the following manner:—The 
block of steel intended for the tube was heated and then placed 
under a steam hammer, which punched out the centre; the block 
was again reheated and drawn out on a mandril under another 
hammer, and after penating another heating ss it was 
placed in a gen pair of reversing rolls, wished with 
graduating holes, and by this means drawn down to its finished 
state. This mode of manufacture proved unsuccessful, and the 
result was the failure of the company. The machinery in these 
works was almost as good as new, having been little used. The 
steam hammers were by Messrs. Davy Brothers, of Sheffield, and 
in first-class condition ; it will be seen that some of them fetched 
a very fair price. There were two patented articles combined in 
the works worthy of notice, Clayton’s mill furnace and Wright's 
boiler. The farnace is constructed in the shape of a cross, having 
two fire-grates, one in each arm of the cross, the flue being at the 
bottom end; by this means the flame comes in at each side and 
traverses the whole length of the central part; doors for entering 
and withdrawing the charge are placed at eachend. Wright's 


. Two 18in. pinions, 1 ton 10 cwt., 4s. 5d. per ewt. 
. Pwo Ldin. F rolls, 2 tons 10 cwt., 2s. 11d. per owt. 
. Two ditto, 1 ton 12 ewt., 2s. 11d. per cwt. 
2. Two din. pinions, 15 ewt., 2s. 9d. per cwt. 
. One spur-wheel, 1 ton 1 ewt., 2s. 9d. per cwt. 
. One shaft, 1 ton 5 cwt., 2s. 6d. per cwt. 
. One fly-wheel, 13 tons, 2s. 8d. per cwt. 
. One driving ditto, 12 tons 10 cwt., 2s. 11d. per cwt. 
prices very cheap. ] 
. The ironwork for large crane, 3 tons 5 ecwt., £9 15s. 

[Cheap.] 

68. A powerful crane, fixed in the work, £15. [A fair price.] 

Broken castings. 

69. Upwards of 100 tons of broken castings, in lots to be specified 
at sale, averaged 3s. per ewt. [A good price for scrap, but they 
were supposed a quantity of cold blast iron. } 


[Scrap 


Timber. 

70. Several thousand cubic feet of oak and elm timber, in lots 

to be specified at sale, averaged 8d. per foot. [Cheap]. 
Steam Engines in the Ironworks. 

71. A condensing beam engine, 45in. cylinder, 7ft. stroke, with 
various connections, &c., in good condition, in engine house, 
H. P. nominal. 

72. A 45-horse power condensing beam engine, 36in. cylinder, 
7ft. stroke, complete, in engine house. 

73. A 70-horse power condensing beam engine, 42in. cylinder 
7ft. stroke, complete. (This lot is taken down.) [No reasonable 
offer was made for these. ] 

Floor Plates in Tube Works Yard. 

74. Forty floor plates, 4 tons 16 cwt. 2 qr., 3s. 10d. per ewt. 

75, Forty-two ditto, 3 tons 9 cwt. 2 qr., 3s. 6d. per cwt 

76. Forty ditto, 4 tons 18 cwt. 2 qr., 3s. 9d. per cwt. 

77. Forty-one ditto, 5 tons 2 ewt. 1 qr. 

78. Forty-six ditto, 5 tons 2 ewt. 

79. Thirty-eight ditto, 4 tons 15 cwt. 1 qr., 33. 9d. per cwt. 
[Lots 77, 78, and 79 were sold together. ] 

80. Sixty-four ditto, 5 tons 1 qr., 3s. 4d. per cwt. 

81. Forty-two ditto, 5 tons 3 cwt. 

82. Forty-four ditto, 5 tons 9 cwt. 2 qr. 

83. Forty-two ditto, 5 tons 1 cwt. 2 qr. 

84. Forty-four ditto, 5 tons 4 cwt. 2 gr. 

35. Twenty-four ditto, 6 tons 10 ewt. 2 qr. 

86. Forty ditto, 5 tons 1 cwt. 2 qr., 3s, 9d. per wt. 
82, 83, 84, 85, and 86 were sold together. } 

87. Eight ditto, 1 ton 3 cwt. 1 qr., 2s. 10d 

88. Fourteen ditto, 4 tons 8 cwt. 2 qr., 3s. 

89. Eighteen ditto, 4 tons 14 cwt. 1 qr. 

90. Thirty-eight ditto, 5 tons 2 cwt., 3s. 
89 and 90 were sold together. These lots 
prices. ] 

91. Forty-one floor plates, 4 tons 10 cwt. 2 qr. 

92. Eleven ditto, 10 tons 10 cwt. 2 qr., 3s. 8d. per ewt. 
91 and 92 were sold together | 


[Lots 81, 


per cwt. 
ld. per cwt. 


8d. per ewt. [Lots 
obtained very good 


[Lots 





boiler acts partly as a stack for this furnace, and is placed verti- 
cally over it; the hot air passing through the boiler generated the | 
steam; a large wrought iron chimney surmounted the boiler. 
There is one very good feature in the construction of the boiler, 
and that is the form of the seams, which are not straight, but | 
twime as the thread of a screw from end toend. Lots 95 to 105, | 
which comprised the engine, boilers, and driving gear in the Tube 


Works, were withdrawn before the commencement of the sale. | 


The old-fashioned yet excellent condensing engines in the iron- 


works were also withdrawn, as no reasonable offer was made for | 


them, and they will now be disposed of by private contract, at a 
low figure. The Tube Works have been taken by the Albion Sheet 
Iron Company, who will carry on part of their business there. 
Following will be found a priced catalogue with full criticism. 


Assorted Castings in the Ironworks. 


Lor. 

1. One pair of housings, with pins and boxes, 7 tons 16 ewt., 
2s. 6d. per cwt. : 

9 


. One ditto ditto, 7 tons 16 ewt., 2s. 5d. per cwt. 
. One ditto ditto, 7 tons 16 ewt., 2s. 7d. per ewt. 
Two 18in. pinions, 1 ton 6 cwt., 2s. 8d. per cwt. 
One cast shaft, 18 cwt., 2s. 6d. per ewt. 
One ditto, 12 cwt. 
One ditto, with crab, 2 tons 8 cwt., 2s. 7d. per owt. 
6 and 7 were sold together. ] 

8. One pair of rolls, 3 tons, 2s. 5d. per ewt. 

9. Ditto ditto, 3 tons, 2s. 4d. per cwt. 

10. Two pinion housings, 2 tons 2 cwt., 2s. 6d. per cwt. 

11. One standard, 11 cwt. 

12. Two pinions, 1 ton 6 ewt., 5s. per ewt. [Lots land 12 were 
sold together. | 

13. One standard, 13 cwt. 

14. One ditto, 13 ewt., 2s. 7d. per owt. 
sold together. } 

15. Bed plate, 3 tons 12 ewt., 2s. 6d. per ewt. 

5. One carriage, 12 ewt., 2s. 6d. per cwt, 

- Helve, 5 tons 10 cwt., 2s. per cwt. 

. Anvil block, 6 tons, 2s. per cwt. 

. One bed and cup, 9 tons 7 ewt., 2s. 3d. per cwt. 
. Cast shaft, 2 tons 18. cwt., 2s. 7d. per cwt. 

. Cam ring, 6 tons, 2s. per cwt. 

. Six 12m. pipes, 3 tons 10 ewt., 2s. 9d. per cwt. 
. One helve, 5 tons 10 ewt., 2s. Id. per cwt. 

. Two standards, 1 ton 6 ewt., 2s. 6d. per cwt. 

. One ditto, 12 ewt. 2 qr., 2s. 7d. per ewt. 

. Bed plate, 3 tons 12 ewt. 

27. Ditto, 3 tons 12 ewt., 2s. 61. per ewt. [Lots 26 and 27 were 
sold together. } 

28. One standard, 12 ewt. 2 qr. 

29. Ditto, 12 cwt. 2 qr. 

30. Ditto, 12 ewt. 2 qr., 28.74. per cwt. [Lots 28, 29, and 30 
were sold together. ] 

31. One helve, 5 tons 10 ewt., 2s. 6d. per cwt. 

32. Cam ring, 5 tons, 2s. 4d. per cwt. [All these lots averaged 
@ moderate scrap price, and ax most of them were not much 
worn, they were very cheap indeed to any one who could again 
use them. 

33. Anvil block, 6 tons, 2s. 5d. per cwt. 

34. Shaft, 3 tons, 2s. 8d. per ewt. 

35. One cup, 7 tons 10 ewt., 2s. 5d. per cwt. 

36. Standing plate, 1 ton 2 ewt., 5s. 1d. per cwt. 

37. Two pinion housings, 1 ton 13 ewt., 2s. 7d. per ewt. 

38. One forge ditto, with pins and boxes, 2 tons 10 cwt. 

39. Ditto ditto, 2 tons 10 ewt. 

40. Ditto ditto, 2 tons 10 ewt. 

41. Ditto ditto, 2 tons 10 ewt., 2s. 94. per cwt. [Lots 38, 39, 
40, and 41 were sold ee 

42. One bed plate, 10 tons, 2s. 7d. per owt. 

43. Ditto, 5 tons, 2s. 7d. per cwt. 

44. One shaft, 1 ton 10 ewt., 2s. 8d. per ewt. 

45. One ditto, 7 cwt. 2 qr., 2s. 104. per ewt. 

46. One cup, 7 tons 10 ewt., 2s. 5d. per owt, 

47. Anvil block, 7 tons, 2s. 3d. per ewt. 

48. One cam ring, 6 tons, 2s. 3d. per owt. 

49, One shaft, 8 ewt., 2s. 10d. per cwt. 

50. One fiy-wheel, 10 tons, 2s. 11d. per ewt. 


NS ote 
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[Lots 13 and 14 were 


» pe 
tons 6 ewt., 2s. 11d. per ewt, 
tons, 2s. 7d. per cwt. 


93. Assorted ditto, 7 tons 15 cwt., 3s. per cwt. 

94. Ditto ditto, 7 tons 1 cwt., 3s. per ewt. [Very good prices. 

106. 100ft. of 2im. steam pipes from boiler to small engine, 
£4 10s. [Fair price. ] 9 

107. 60ft. of 9in. steam pipes, running from steam hammer. 
No. 1, to junction with main across the mull, 3 tons7 ewt., 3s. [d. 
per cwt. [Fair price. ] 

108. 27fs. of ditto from same junction to steam hammer No. 5, 
1 ton 10 cwt., £2 12s. [Fair price. ] 


| to stop box of upright boiler, 18 ewt., £2 15s. [Fair price.] 

| 110. 65ft. of 2}in. or 3in. ditto from feed box of Wreigit’s boiler 
| to junction with din. feed pipes across the mill, 13 ewt., £2 10s. 
| [Fair price. ] 

| 111. The materials in mill furnace, cased with iron plates, with 
sheet iron stack, &c., wrought and cast iron, 9 tons 9 cwt., £25. 

112. The materials in mill furnace, working under upright 
boiler, wrought and cast iron, 7 tons, £19. 

113, A similar lot, 7 tous, £19. [These lots, as will be seen from 
their description, were very cheap. | 

114. The powerful tilting hammer marked No. 8, wrought and 
cast iron, 14 tons 6 cwt., 2s. 9d. per ewt. 

115. The oak foundations, 270 cubic feet, £27 

116, The powerful tilting hammer marked No. 7, wrought and 
cast iron, 14 tons 10 ewt., 2s. 8d. per cwt. 

117. The oak foundations, 270 cubic feet, £27. 

118. The unfinished tilting hammer No. 6, castings, 12 tons 
| 3 ewt., 2s. 6d. per cwt. [Remarkably low prices, the hammers never 
| having worked. ] 

119. The oak foundations, 420ft. cube, 
| good new oak. ] 
| 120. The mill furnace, cased in cast iron plates, with sheet iron 
| stack, damper. &c., wrought and cast iron, 7 tons 15 ewt., £28. 
| 121. The adjoining furnace, similar, 7 tons 15 cwt., £27. 

122. Ditto ditto, 7 tons 15 cwt., £27 

123. The underground shafting, with carriages and pulleys, to 
drive the tilting hammers, 2 tons 18 cwt., £20 10s, i 

124. One of Clayton’s patent willfurnaces, cased with cast plate, 
and fitted with wrought doors, two ashpits, iron stay pins, columns 
and girders, the whule new, wrought and cast iron, 25 tons 10 cwt., 
£72 [These furnaces were as good as new, so were moderately cheap 
to pull down. ] 

125. The upright boi’er (Wright’s patent) and gearing, with 
blow-off pipes and cock, and sheet iron stack and gearing, also 
new, £50. [Very cheap, nearly new, and cost three times the 
money. | 

126. No. 1 heating furnace (for steam hammers), cased with 
cast iron plates, and fitted with sheet iron stack, damper, Xc., 
wrought and cast iron, 7 tons 12 cwt., £22. 

127.. The materials in mill furnace, cased with cast iron plates, 
iron, 7 tons, £21. 

128. A similar lot, 7 tons, £21. 

129. The No. 2 heating furnace for steam hammer, with stack, 
&e., similar to Lot 126, 6 tons 16 cwt , £20. 

130. No. 3 ditto ditto, 6 tons 16 cwt., £20. 

131. No. 1 heating furnace, cased with east plates, &c., but 
without a stack, iron, 4 tons 15 cwt. 

132. No. 2, a similar furnace, 3 tons 17 ewt., £26. 
and 132 were sold together. | 

133. No. 3, ditto ditto, 4 tons 15 cwt., £16 10s. [These were 
in good order, and went moderately cheap. ] 

134. The No. 1 double-acting steam hammer, with 16in. cylin- 
der and 3{t. 9in. stroke, self-acting gear, strong bed-plate and 
massive anvil block, exhaust »nd steam pipes and stop box to con- 
nect with main steam pipes, £135, 

135. The No. 2double-acting steam hammer, with 16in. cylinder, 
2ft. stroke, self-acting gear, similar to last, £80. 

136. The No. 3 double-acting steam hammer, similar in all re- 
spects to No, 1, £140. 

137. The No. 4 double-acting steam hammer, with 20in. cylinder 
and 5ft. stroke, and appliances as before, £330. 

138. The No. 5 double-acting steam hammer, similar in all 
respects to No. 2, £100. Note.--All the above hammers have been 
recently erected by Davy Brothers, of Sheffield, have been but 
very little used, and are now consequently as good as new. The 
extensive foundations, which are entirely of oak, will go with the 
several hammers to which they belong. [These fetched fair 
iow, considering the part of the country in which they stood. 

e larger one sold very well indeed. 

139. The underground shafting, with two carriages, three large 
and two small pulleys, and one small spur wheel, 3 tons 2 ewt , 
£10, ror cheap, as the shaft was about Gin., and wrought iron. | 

140, The poweriul reversing gear for the train of roils, com- 
plete, and in excellent working condition, and consisting of two 


| 
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[Very low sum for 
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109. 45ft. of 5in. ditto running from junction with Yin. pipes | 


| 


brasses, and wrought iron work; weight, including brasses 
(44 cwt.), 28 tons 15 ewt. [Notsold ; no reasonable offer.] 

141. One train of rolls for gun barrel moulds, corsisting of fast 
and loose crabs, spindles and coupling boxes, two pinions with 
housings and gearing, brasses and wrought iron work; three 
sets of 19in. rolls, 4ft long, with housings, pins, and boxes, 
wrought iron work and brasses, cramps and back plates, com- 
plete ; three sets of mandril stays, &c. Total weight, including 
brasses (8 cwt.), 23 tons 15 cwt. 

142. Bed plate, 34ft. Gin. long, 7 tons 10 cwt., 3s. 1d. per 
cwt. [Lots 141 and 142 were sold together. ] 

143. Train of rolls, for rolling steel tubes, consisting of fast 
and loose crabs, spindles and coupling boxes, two 24in. pinions, 
with housings, wrought iron work and brasses, one pair of 24in. 
rolls, 8ft. long, with housings, pins and boxes, wrought iron 
work and brasses, strong mandnil stays at back and front of 
rolls, all complete, and fixed on strong bed plate, weight, in- 
cluding brasses (7 cwt.), 40 tons 10 cwt., 2s. lid. per cwt. [Very 
cheap; nearly new, and quite as good; evidently bought to 
break up. ] 

144. A powerful oak crane (new) with windlass, chains, &c., com- 
plete, £16. | Well paid for.] 

145. A 5ft. grindstone, with wrought iron tank and two 
pulleys, £5 5s. 

146. A large band-saw, with bed plate and gearing complete. 
[This lot is in first-rate condition, and nearly new. ]} 

147. A large and massive plate underneath above, 2 tons 1 cwt., 
£48. [Very fair prices. Lots 146 and 147 were sold together. | 

148. Two small band-saws and gearing, complete, to cut dead 
lengths, fitted with steel spindles, and fixed on strong bed plate, 
6ft. din. long. They are on the best principle, and of the best 
materials ; £21. 

149. Small drilling machine, £6. 

150. Ditto ditto, £7. 

151. Small shaping machine, 10s. [All these were cheap. ] 

Steam Engine in Warehouse. 
A 10-horse power high-pressure beam engine, on portable 
£38. [This was dear, as it had been weli used. |} 
Loose Stock at the Tube Works. 

lammer tools, 9 tons 19 cwt. 1 qr., 2s. 9d. per cwt. 
Ditto, 9 cwt. 3 qr., 2s. 9d. per cwt. 

Ditto, 10 cwt. 3 qr., 2s. 7d. per ewt. 
Ditto, 3 tons 3 ewt., 2s. 10d. per cwt. 
Small lot of hammer tools and fittings, 2s. 9d. 

Roll plates, 1 ton 1 ewt. 2 qr., 2s. 10d, per cwt. 
Pair of pinion wheels, 1 ton 9 ewt , 2s, 7d. per cwt. 
ast roll stops, | ton 3 ewt. 3 qr., 2s. 10d. per ewt. 
Pair of 18in. iron rolls, 2 tons 14 ewt., 2s. Sd. per cwt. 
Ditto 19in. ditto, 2 tons 9 ewt., 2s. 8d. per owt. 
Ditto Liin. ditto, J ton 3 ewt., 2 gr., 2s. 8d. per ewt. 
Seven cast roll stands, wrought legs, 1 tol Sows 3 qr., 


154. 
bases, 


155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 


3s. 9d. per cewt. [These were all bought for fair scrap prices. | 
167. Two pairs of wood housing patterns. 
168. Quantity of wood patterns, in lots, £6 5s. [Very cheap, as 


is usual with patterns. Lots 167 and 168 were sold together. | 





Tue Late Mr. Davip THornBury.—The death of Mr. David 
Thornbury, which is announced to have taken place at Wash 
borough, near Lincoln, on Monday, requires more than a pas 
obituary notice. His name is connected with many of the large 
works in this country and the Royal Dockyard at Sheerness; 
London Bridge, and the Northumberiand Dock in the Tyne are 
monuments of his careful skill. The birth of the portable or 











agricultural engine, though claimed by many makers, may be said 

| to be justly due to David Thornbury, who, mary years ago, men- 
tioned his ideas to Clayton and Shuttleworth, of Lincoln, a 
| young but rising firm, and the result may be traced from the 
| engine designed aud made upon that suggestion to the present time. 
IMPROVEMENTS IN LIGHTING APPARATUS. — Electricity has 


ly been regarded as the only rival that gas companies bave 
fear ; but a visit to the premises of Messrs. Silber and Fleming 
will convince those interested in such matters that a substitute 
may be yet found in oil. The quality of the gas at present sup- 
plied to the London public is anything but what it should be. By 
the apparatus of M,. Silber a light of very considerable volume, 
intensity, and brilliancy is obtained, the flame of which does not 
tarnish nor blacken objects. As M. Silber intends reading a paper 
on the whole subject before the Society of Arts, we shall not 
anticipate the description of the invention. It may be remarked 
that the principle is in practice applicable on both a small and 
large scale, 

tHe Workshops Act.—The Government educational authori- 
ties continue to prosecute efforts with the view of getting the 
Workshops Act carried out in the Wolverhampton district. Local 
municipal authbvrities, however, are not disposed to take active 
measures in furtherance of the wishes of the Government educa- 
tional officials. As to Willenhall, for instance, where there is a 
great deal of work done in small shops, to which the Factory Act 
does not relate, the Government In-peetor of Church Schools (Mr. 
Sandford) is asking for a personal conference, to show the great 
need that exists for the operation of the Act there, and that he 





may at the same time give instances of the excellent working of it 
in other places. Local authorities in other towns are being asked, 
and are consenting to as-ist the Inspector of Factories for the divi- 


sion (Mr. Baker) ia preparing statistics, with a view to the pro- 
mised further legislation upon the subject. 

A Nove. CuLrivator.—At the request of Mr. Beale, of 21, 
Gresham-street, we accompanied him on Tuesday to Walham- 
green, to examine a novel machine, termed a ‘*cultor” by the in- 
ventor, Mr. Oram. The working model we examined was put in 
motion by two men, and did all that Mr. Oram claims for it, 
namely, made a perfect seed bed at one operation, The soil 
operated on had been stamped hard, and was wet and clayey. It 
was stirred and pulverised in the most perfect manner tu a depth 
of about 4in., and for a width of about 2ft. by one passage of the 
machine, which is constructed on a scale of about 2in. to the foot. 
We have no doubt that with adequate power a full-sized machiue is 
quite competent to produce a perfect seed bed in a single opera- 
tion, at the rate of probably tive to seven acres a day, according 
to the nature of the soil. The principle involved is very simple, 
and quite adequate to fulfil the inteuded purpose. We can com- 
mend the “cultor” to the attention of agricultural engineers as 
being likely, when properly developed, to play an important part 
in the future of agriculture. 

ENGIN®ERING Socrery, Kixe’s Coiurce, Nov. .—A paper 
was read by Mr. Milne, A.K.C., on “* The Gold-fields of Great 
3ritain.” The author gave a brief outline of gold-mining in the 
three kingdoms from the earliest ages to the present time. This 
was followed by original matter. derived from journeys through 
the auri‘erous districts in 1869-70. Mr. Milne started from Unst, 
in Shetland, where gold is stated to have been d scovered ; 
then passed through U:kney, where he found « gold vein, the ex- 
istence of which had not as yet been made public; then over the 
Pentland Frith to Scotland. Here followed a short geological 
description of Caithness and Sunderland. In discussing the origin 
of the gold, Mr. Milne mentioned the idea of the author of 
‘Frost and Fire,” that the gold had been brought by ice from 
the polar basin. He did not agree with this hypothesis, but in- 
clined to the idea that the gold originated in the granits of Kil- 
donan, The speaker observed that the statements in the daily 
papers about the goldfields were often incorrect or based on 
doubtful authority. Mr. Milne gave a graphic account of tent 
life at Kildonan, and the paper concluded with an account of the 
gold at the Falls of Toyers, and with a di ion of the 








tiving wheels, three crabs, and wrought lever, six carriages, with | gave an account of some of the foreign gold-fie 


of the failure of the Wicklow gold-fields. The paper was illus 
trated by drawings made in the gold-ficlds, by minerals collected 
| at Kildonan, and by specimens of gold, kindly lent by Prof. Ten- 
nant. In the discussion which followed, Mr. a F.B.G.5,, 
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WE have received by balloon post from our special correspon- 
dent in Paris a drawing from which our illustration of the Farcy 
gunboat is copied. The boat is thus spoken of by our Paris cor- 
respondent. 

“This mischievous little craft is an object of the greatest in- 
terest with us, and a puzzle to the enemy ; always on the look- 
out for an opportunity of placing one of its ugly shells, and almost 
always invisible, hiding itself behind an islond or a dumpy tuft 
of trees on the bank of the Seine, its visits are equally unex- 
pected and disagreeable; now it sends a messenger into the 
enemy’s works on the heights of Meudon or St. Cloud, and the | 
next day, running up beyond Charenton, it pitches its projectiles 
into Choisy le Roi, the enemy’s chief station on the road which 
leads from the Eastern Railway to Versailles, scattering fire and 
destruction wherever it can reach. 

“It carries a 15-ton gun on a boat that looks ridiculously small 
—so small, that the common name of the boat is the ‘ floating 
gun carriage. The problem which Lieutenant Farcy set him- 
self to solve was the carrying of the largest possible gun on the 
smallest possible craft, and this he has succeeded in accomplish- 
ing ; and here, it may be observed, is one of the gocd acts of the 
ex-Emperor, under whose patronage, and with whose money, I 
believe, the little gunboat was constructed at St. Denis. The 
Farcy gunboat exhibits a curious contrast to the other gun- 
boats on the Seine. It is very small, lies low on the water, and 
very broad in the beam for its length, as ugly a little craft as 
ever was afloat. Beauty was not, however, one of the objects of 
its inventor. 

“Lieutenant Farcy has managed to place a 15-ton gun, with a 
carriage weighing 7 tons, 32in. above the centre of gravity, with 
only 4;% tons of engine, boiler, screw, and shaft as a counterpoise, 
and at the same time to give the boat sufficient stability, and the 
counterpoise itself is also above the centre of gravity. This 

‘floating carriage,’ with its 15-ton gun, only draws 40in. of 
water, while the little ‘videttes’ of the Seine, with a single 
brass gun of less than 12 cwt., draw 52in., and the regulation 
gunbvats, which carry guns of 3 tons 12 cwt., draw from 65in. to 
76in. In spite of its great breadth the Farcy gunboat has a 
speed of six knots per hour, although its engine is only in the 
proportion of 10-horse power for 50 tons of displacement ; while 
the other gunboats, those which are about 40ft. long, have 
8-horse steam power for every 10 tons of displacement, and yet 
have only a speed of seven knots. 

“The Farcy gunboat was not constructed to batter down palaces 
and villages on the banks of the Seine, but to attack plated ships 
and fortresses at about 3000 yards distance, and with this view 
the present gun-carriage was arranged. It is now required 
to shell hostile encampments and armies at 8000 yards, and 
@ new carriage is being made for it, calculated to allow 
it to throw its 2cwt. shells a distance of 8200 metres, or, in 
other words, to send a projectilg from the island of Billancourt, 
in the bend of the Seine south of the Bois de Boulogne, into the 
enemy’s camp at or near Versailles. The present doings of the 
Farcy gunboat hold out fair promise that this object will be ob- 
tained, and thus Paris will be furnished with another long-range 
fort which will possess the great advantage of shifting its posi- 
tion according to the necessities of the case. We hope that the 











THE SIEGE OF PARIS-THE FARCY GUNBOAT ON 


PINCHBECK’S PATENT SELF-CLEANSING 
WATER-TUBE BOILER. 
Mr. JoHN PINcHBECK, of Leadenhall-street, has recently patented 


certain improvements in water-tube boilers, having 


or their 


object the effectual scouring out and cleansing of the tubes. The 
following is his description, to which is annexed an illustration, 


which we reproduce, 
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The superiority of vertical water tube boilers as rapid steam 


generators over every other class has been _— 
+ the attention of engineers and employers o’ 


ually forcing itself 
steam power. 


e main objection to their universal ees is to be found 


in the fact that with ordinary river water t 


e tubes shortly become 


siege of Paris is virtually finished ; but there is many a slip, &c., 
lly in dipl y, and the fact of throwing a 2 cwt. shell 
from such a dot on the water as the Farcy 








more than five miles 


gunboat looks, is an achievement of which our friends here may 
be proud.” 








filled with deposit, necessitating the withdrawal of the internal 
tube and the insertion of a small hooked rod to draw out the 
accumulated deposit. As this tedious process requires to be re- 
peated in proportion to the degree of impurity, it is almost fatal 
to their employment. With salt water the case was still worse. 
The object of the patentee of this boiler is to overcome this diffi- 








THE SEINE 








culty, and by the simple act of opening a blow-off cock to cause 
strong simultaneous flushing of the whole of the tubes. This, 
as will be seen from the accompanying illustration, is accomplished 
in avery simple and effectual manner. 





Fig. 1 is a bastard longitudinal section, and Fig. 2 a bastard 
cross section of a vertical water-tube boiler. The angle iron rin 
a and b are fitted to the interior of the boiler, and carefully faced. 
The movable plate c carries the inner or circulating tubes ; this, 
when blowing through, is held on to and forms a joint on the angle 
iron seats. This plate is connected by four rods, ¢, ¢, ¢, ¢ to a 
ring f, which ring is jointed by the levers g, g to the rocking shaft 
h, one end of which passes through a stuffing-box outside the 
boiler, and on the other end of which is oe the lever i, which is 
connected to the blow-off cock handle k, the weight m being suf- 
ficient to cause the blow-off cock to close, unless held open by 


The dotted lines show the position of the blow-off lever, q 
and plate, when not blowing through ; when, therefore, the’ cook 
le is brought in the position shown in full lines, the ring is 
depressed, and with it the plate which now rests upon the angle 
iron, thereby cutting off the communication above the plate c 
with the rest of the boiler. Thesteam and water, in escaping, of 
necessity takes the directions shown by the arrows, and a perfect 
cleansing of each tube is thereby obtained. 





* THE West India and Panama Telegraph Company have notified 
that the fracture in the International Ocean Company’s cable 
between Key West and Punta Rassa having been repaired, 
messages may now be forwarded direct to Cuba and Jamaica. 
Pustic Works aT COoNSTANTINOPLE.—At length there is a 
P t of a railway being opened at Constantinople. The works 
of the unpropitious tractors began eighteen months ago, and, 
for some time abandoned have been resumed by the new contrac- 
tors, and if the fish-plates arrive intwo or three weeks, the first 
bit of ten miles of the Roumalian Railway will be opened tempo- 
rarily to the Seven Towers, and then the station within Constanti- 
nople will be carried out. A Vienna sub-contractor is now em- 
ployed, and Baron Hirsch’s company have been doing the 400,000 
remaining yards of earthwork by day labour to test the cost for 
the larger work. A straight road of eight miles from Constanti- 
nople to Sy on the Bosphorus, has been let to Mr. George 
Gueracino at £1000 per mile. The old wooden floating bridge over 
— Horn nas Sve senna a — my to serve as a 
po! beige » while the new French floating bridge is put in 
tho thd plese, othing is done as to the rebuilding of the 
burnt portion of Pera. Messrs. Siemens have put up a steel foundry 
for the Government. 
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tion from engineers. Not a single writer on the subject | 
has hitherto alluded to the elasticity of cement—in other 
words, to the “ work” which any given mass of cement, 
Rowan or Portland, is capable of performing before 
fracture ensues. It 1s only too c ly d that 
the best cement is that which resists per square inch of 
section the highest tensile strain. No account whatever 
is taken of the relative powers of different cements to 
endure sudden shocks or concussive forces. The | 








t tests made by Mr. Grant differ enormously in | 





PUBLISHER’S NOTIOE. 
There is reason to believe that the weekly sale of THe ENGINEER is 


actually more than double that of the remaining engineering journals 
combined, Of thei ial character, or QUALITY, of its circula- 
tion, conclusive and satisfactory 








TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our to ies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
“2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be taken of anonymous 
communications. 

W. T. (Rye).—Will not the little work published in Weale’s series suit you? 

A. L. anp Co.—The T bars were made by Messrs. G. .B. Thorneycroft and Co., 
of Wolverhampton. 

June.— You should be competent to fill such a post. Try an advertisement by 
all means. 25s. to 308. a week is the most you can expect to begin. 

J. W.— We have reason to believe that the reported sale of the Creuzot Iron- 
works to the American Government has no foundation in fact. 

AmMSTERDAM.—The best work is Percy's “ Metallurgy.” There is ne im- 
portant engineering work now being published, except Spon’s * Dictionary 
of Engineering.” 

G. C.—You cannot get liquid carbonic acid to buy at any price per ounce in 
the way you seem to think. Very few laboratories possess the apparatus 
necessary for making it. 

H. B. D.— You can obtain full information regarding Hodason'’s tram road 

applying to Mr. J. Beale, 21, Gresham-street. Mr. Hodgson has just 
tained his American patent. 

Rivets.—They ure made in both ways, but, asa rule, the heads are made 
be — — is hot. Only the best iron can be used if the rivets are made 

, and cold riveting is, therefore, preferred by many American engineers 
and boiler-makers. ating vs : 4 

W. M. P.—We are not aware of the existence of any other modern work on the 
subject, There are papers on horology published in the encyclopedias. 
The Horological Society publish transactions, but we are unable to say how 
you could obtain copies. 

J. L. 8.—We are quite unable to identify the line from your description, 
possibly you might be more s ‘ul in oblaining information if you 
wrote to the secretary of the Institution of Civil Engineers, 25, Great 

f¥ George-street, Westminster. 

C. H.—We are sorry to say your plan has no practical utility. We should 
not advise you to devote more time to it. In the first place there is-no real 
necessity for a gun that will fire so great @ number of shots a minute.” Some 
of the best existing breech-loaders are sufficiently rapid, and are more prac- 
tical in construction. 

D. E. anv Co. (Dudley Hill).—J/ proper precautions are taken to prevent 

we in the pipes the hot water apparatus is the best. The air 
does not lose oxygen in passing over the stove, but it loses all its moisture, 
and is likely to become dry and irritating, especially so if the surfaces 
are hot enough to burn the dust with which all air is impregnated. 

Hive Inonworks.—I// you will search through the back numbers, containing 
- oy on af ae Construction,” you will find the case you men- 

‘ion y treated. You may, . strains in the followi 
manner :—Let W be the totattbee on the beam. oe will be distributed o 


Sollows, supposing the struts to divide the beam into three parts . A upon 


each strut, and Nat each abutment. Let @ be the angle that the sloping 
tie makes with the horizontal. The strains upon the beam and the 
straight tie will be the same, and will be equal to bs X cotang @. Those 
upon the sloping tie will be equal tow X cosec. 0. The struts will be 
strained simply by the vertical weight resting upon them, equal in 
each instance to - The part of the load, 3° supported directly, at the 


abutments, exerte no strain whatever upon the truss. ° 





DIAMOND WASHERS. 
(To the Editor of The Engineer.) 

Srm,—Can any of your readers kindly inform me what quantity of 
earth is uired to be washed at one time for the discovery of 
diamonds, whether in spadefuls or barrow loads, and if the diamond 
works are situated near creeks ? T.C.B 





MEETING NEXT WEEK. 


Tue Institution OF Crvit Enoineers.—Tuesday, November 22n/, at 
8 p.m. : (1) Discussion ‘On the Water Supply of the Town of Paisley.” 
(2! “On the Theory and Details of Construction of Metal and Timber 
Arches,” by M. Jules Gaudard, C.E., of Lausanne. 





Tue Enorveer can be had, by order, from any neweagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 


from the office on the following terms ( paid in advance) :— 
ara. (including doublenumber).. .. .. £0 14s. 6d. 
Yea A ey A two double numbers) .. .. £1 9s. Od. 
If credit be an extra charge of two shillings and sixpence per annum 
E 


will be made, Tue ENGINEER is registered for transmission a 


Advertisements cannot be inserted unless delivered bcfore siz o'clock on Thurs- 
day evening in each week. The charge for four lines and wnder is three 
shillings ; each line afterwards, = The lune averages eight words ; 
blocks are charged the same rate for the space they fill. Ali single advertise- 
ments n the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. id Riche ; all other letters 
to be addressed to the Editor of Tar ENGINEER, 163, Strand. 
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THE STRENGTH OF CEMENTS. 

Tue use of Portland and Roman cements is so uni- 
versal, the quantity which has been worked up is so large, 
the itude and importance of the structures in which 
they have been employed are so great, that it is assumed 
by most engineers with some reason, that nothing remains 


to be said concerning the strength of the materials. If 
pe Fa wed is bold enough to $y a doubt on the 
sub) 











ect he is at once referred to Mr. Grant’s celebrated 
r; and, if that will not suffice, to the experience of 
ch engineers, and to the trearise of M. blanc in 
particular.* Admitting the force of this argument as we 
do, we nevertheless do not hesitate to assert that there is 
one most important point connected with the strength of 
cements which has never yet received the smallest atten- 


* See Tar Enaiveer for March 30th and April 18th, 1866. 





this particular from the iron and steel tests made 
by Mr. Kircaldy and others. In determining the struc- 
tural value of any given sample of iron, Mr. Kircaldy, 
in deference to the opinions universally held by engi- 
neers, invariably takes the amount of stretch in the 
iron into consideration. A bar of iron is called brittle 
and good for nothing, even though it bears a very 
high tensile strength, if it breaks without previously 
undergoing considerable elongation, while a bar of iron 
which will give way with a comparatively small strain is 
considered very good indeed if, befure it fails, it stretches 
some considerable percentage of its length. But no one 
who has tested cement ever thought of measuring the 
elongation which avy sample evinced before it broke. 
It has been proved that the heavier Portland cement 1s— 
other things being equal—the greater is the strain required 
to pullasample barasunder, and we know that well made aad 
wel: ground Portland cemeut, weighing 1121b. per bushel, 
is about the strongest cement in this sense which it is pus- 
sible to use, Mr. Grant’s experimeuts going to prove that 
it will stand a strain of from 6001b. to 719 1b. upon 2°25 
square inches, or from 266 lb. tu 315 1b. per square inch of 
section. But with this fact it may be said that our kuow- 
ledge of the strength of cement begins and euds, and apart 
from questions cunceruing rapidity of setting, price, and 
the method of mixmg, and the proportion of sand to be 
used, it is certain that our knowledge of the properties of 
cement for all practical purposes terminates. We are 
completely in the dark as to the suitability or the reverse 
of different cements for special and diverse purposes. 

It will be urged that it is quite proper that mechanical 
engineers shoud know accurately how much “ work’ lies 
in any iron they employ, because iron is exposed to dyna- 
mical strains making large demands on the elasticity of 
the material; but that the amount of work resiuing in any 
sample of cement is of no importance whatever, because 
the strains to which it is exposed are statical, and, by their 
very nature, of such a kind that elasticity is a quality of 
no importance or value whatever in cement. It will also 
be said that no mortar or cement of any kind used by 
engineers pos-esses auy elasticity whatever; but to argue 
in this way implies on the part of the arguer a greater or 
le-ser—but, in avy case, certain—ignorance vf much that 
he ought as an engineer to know. It is simply impos- 
sible to draw a rigid line between static aud dynamic 
strains. No mavufacturer of cement can predicate with cer- 
tainty that his cement will not be exposed to stramsof such a 
character as will test its elasticity very considerably, and 
it is therefore unfair to argue that elasticity is not needed 
in cement. To use a ready illustration, we may poiut out 
that-brickwork laid in eement is now extensively used in 
constructing foundations for heavy machinery. These 
foundatious are kept in constant vibration, and exposed to 
dynamical strains varying extremely in difection and 
awount. Such foundations are coustantly found to give 
way, cracking in all directions as though they were made 
of glass, It is evident to any one who has thought about 
the matter that a little elasticity in the cement would 
prevent this cracking. But the cracking of au engine 
foundation is «a small matter as compared “with 
the repeated failure of large civil engineering works, 
such as break waters, docks, walls, &c., due indirectly, beyoud 
question, to the waut of elasticity—in other words, to the 
brittleness—of cement. As an illustration of the nature of 
strains to which works of this kind are submitted we may 
cite the case of the splendid breakwater at Holyhead, now 
fast approaching completion. Under the full force of a 
heavy westerly gale rolling in a tremendous sea, the 
work rocks and vibrates to an extent which can only be 
realised by those who have stood on the wall inside the 

pet at the time; and in direct confirmation of what we 
ave said, we may state that mortar made of good Aber- 
thaw lime has been found to sustain the shocks of the 
wind and the sea better than Portland cement of the best 
quality, apparently because the lime mortar possesses more 
elasticity than the cement. Other instances might be cited 
all tending to prove that however suitable Portland cement 
is for such works as the main sewers of the metropolis, the 
piers of a bridge, or the Thames Embankment, it is not 
uniformly the best material that can be used for engine 
foundations, breakwaters, or other structures exposed to 
violent dynamical straius. 

Whether it is or is not possible to impart elasticity to 
Portland cement remains to be seen. It is certain that 
unless it sses sume elasticity it is unlike all other 
known materials, but if it possesses some elasticity, different 
samples may possess more or less of the quality. Engi- 
neers have now to find out what kiud of cement possesses 
most elasticity, and how fara high tensile strength and 





great elasticity are compatible with each other. In any 
case we can only use the,words “ great elasticity ” as applied 
to cement, in ‘the sense of comparing one cement with 
another. It may be found, however, that, just as with 
iron, so with cement, a moderate tensile strength may be 
accompanied by a measure of elasticity which will entitle 
an otherwise inferior cement to rank as one of the best 
known for certain pur We trust that some practical 
engineer will take this subject up, and handle it as Mr. 
Kircaldy has dealt with the strength of metals. Let 
bars of cement be cast, say, 2in. square and 10ft. long; 
let these be put iuto a proper machine, and tested 
till they b by gradually-applied loads. The stretch 
might be easily measured by fixing two small pins 
in the bar, say 9ft. asunder, and wpe | the short 
ends of two delicate levers kept apart by a light spring, 
and acting on suitable dial-plates, to abut against them. 








The elongation will, no doubt, be in all cases small; but Mr. 
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Kircaldy would, we think, have no difficulty in measuring 
a stretch of ;9'5;th of an inch in 9ft. Shorter bars might 
also be submitted to impactive stress, and other bars again 
of varying section, material, aud dimensions might be 
tested with advantage for transverse strength. The whole 
inquiry would prove emineutly interesting and importaut, 
and as such we commend it to those engineers who have 
leisure and opportunity for carrying it out. 


THE BATTLE OF THE GAUGES, 


AFTER an interval of nearly a quarter of a century, 
duriug which period the Indian Government have,with but 
slight deviation of purpose, adhered rigidly to the standard 
gauge of 5ft. 6m. originally determined upon for Indian 
railways, the pressivg necessities of the country for further 
facilities of communicatiun, aud the smallness of its meavs 
to meet those requirements, has at length caused the ques- 
tion to be raised whether lines of a narrower gauge could 
not be constructed more expeditiously, and with greater 
regard to ecouomy, thau those already in existeuce in 
India. It is true that the present Oude aod Rohilcund 
Railway system, originally started by the Indian Brauch 
Railway Company, was to have been constructed on the 
3ft. 6in. gauge. A light description of railway aud a 
peculiar kind of locomotive had been adopted by this com- 
pany, but the consideration of their suitability for the pur- 
was submitted to a committee consisting of Colonel 

. Strachey, R.E., and other royal and civil engineers. 
The result is that the whole system in Oude aud Robil- 
cund is beiug constructed of the standard Indian gauge. 
The Indian Tramway Company’s line from Arconum to 
Conjavaram in the Madras Presidency, now known as the 
Carua*ic Railway, was actually constructed with a gauge 
of ouly 3ft. 6in., but quite receutly the Secretary of State 
for India has entered into a coutract with the company for 
the conversion of their light narrow gauge railway into a 
5ft. Gin. line, and for extending it tv Cuddalore. So much 
for the existing guaranteed liues, all of which are now con- 
structed upon the broad Indiau gauge. With the excep- 
tion of the little bianch from Jhellum to Khamgaon, 
which has alsu been constructed upon the standard gauge, 
the proposed State lines are at present at a standstill. 

A lavish expeuditure has for many years past Leeu going 
on in the construction of magnifivent lines of railway, with 
many of their accessories planned upun the same scale of 
graudeur ; and just as the Indiau Government is about to 
launch out into a rapid extension of the existing system of 
railways, and to add, 10,000 miles of Jine to the 5000 
already constructed, or under construction, a sudden pause 
is made, Goverument recousider their determination, and 
like a large landowner whu has for some time been exceed- 
ing his available means in the improvement of his estate, 
they begin to inquire whether the works yet rewaininy to 
be doue caunvt be undertaken upon a scale less graud, ) et 
equally suitable fur all present requirements, the cust of 
wuich cau fairly be defrayed out of the revenues of the 
estate. Fortuitously, just at this moment, when through 
some error of accounts a serious deticit is apprehended in 
the year’s revenues, the two principal advisers of the 
supreme Government of India in questions relating to 
public works happen to be in this country, a committee is 
formed of which these two officers are elected members, 
to consider the great question to which we have already re- 
ferred. These two officers were none other than 
Colouel Dickens, Secretary tu the Government of India in 
the Putlic Works Department, and Colonel Strach-y, the 
officiating secretary in the same department. Any oue 
who knew the force of character of the last-named officer, 
and was acquainted with his position in the committee 
which took into consideration the proposed scale of works 
for the Oude and Kohilcund lives, aud the ultimate results 
of the labours of that committee, would at once have ec n- 
cluded—aud with perfect justice —that, even if any devia- 
tion from the existing gauge were recommended, it would 
be but trifling, and that probably economy would be en- 
joined more iu the construction of sta)ious and in the 
weight of engines and permanent way than by any dimi- 
nutiou of gauge. 

Nemo mortale um omnibus horis sapit / and it is indeed im- 
possible for any one to say how soon he himself—and much 
less how soon anybody else—may change his opinions, and 
in effect condemn what he has previously recommended. 
Our readers are already aware of the result of the Indian 
Gauge Committee’s report ; how thata difference of opinion 
prevailed, and that whilst Mr. J. Fowler recommended a 
3ft. Gin. gauge for the future of Indian lines, with certain 
exceptions where he proposed they should be constructed 
of the standard gauge, but in a cheaper manner, 
and with lighter permanent way, the remainder of 
the committtee including Colonels Strachey and 
Dickens, went so far as to prefer a gauge of only 
2ft. 9in. It is not difficult to predict which of the two 
reports will be likely to be accepted by the Govern- 
ment of India, with whom it is presumed the determi- 
nation of this, as of all other technical matters relating to 
public works, will be perpen to rest. Without in any 
way reflecting upon the honour of any of the gentlemen 
concerned, it is but reasonable to suppose that if Mr. 
Fowler or any other member of the committee could place 
himself at the right hand of the Governor-General and his 
council in India during the time when the reports to- 
gether came under their consideration, that one who could 
personally urge the special merits of the gauge recom- 
mended by him would stand the best chance of turning 
the opinion of the executive in favour of that gauge; and 
each would most probably be fully prepared to point out 
weak points in the other's recommendations. Now, it so 
happens that Colonel Strachey is on his way out to India, 
a he will soon be followed by Colonel Dickens, Each 
in his capacity as secretary to the Government of India in 
the Public Works Departmeut would most lew! have 
to advise the Guvernment upon this very point, Colonel 
Strachey in the absence of Colonel Dickens, and the latter 
officer upon his arrival back at Calcutta, upon which 
event it is teported that Colonel Strachey is to be ap- 

inted to a new department as “ Minister of iculture.” 

ow, if either of officers has to advise Government 
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upon a point he has already pledged himself to in a 
previous report, it is but reasonable that he should make 
his recommendations in accordance with his previously- 
expressed upinions. Anticipating, in some measure, the 
final settlement of this question, we shall now proceed to 
consider the respective merits of the two gauges recom- 
meuded for India, and in doing this it is necessary, not 
only to take into account all that might be said for and 
against each of the two gauges proposed by the committee 
with reference to their individual merits, but also with re- 
gard to all the circumstances of the present case, and 
especially to the exceptional character and peculiarities of 
the couutry for which they are intended to be adopted, 

It may be laid down as a general principle in railway 
construction that with equal weights aud equal speed of 
trains all the important items are constant. Any difference 
in gauge will but slightly affect the question of cost, inas- 
much as the principal points regulated by the gauge are the 
width of the formation level and the length and section of 
sleepers where they are laid transversely, Sir John 
Lawrence in 1869, when Governor-General, stated that, in 
the construction of new railways in InJia, the necessity of 
keeping down the first cost, so far as that could be done 
consistently with the probable requirements of traffic and 
the soundness of the works, should ever be kept in view as 
the great primary point of consideration, At the same 
time he pointed out that, if this essential condition could 
be better secured by adopting a narrower gauge and a 
lighter style of permanent way and rolling stock, such 
change should be accepted. The consequences of any change 
of gauge, with its attendant inconveniences as affecting 
traffic, by necessitating chauge from one set of trucks and 
carriages to others, must ot necessity be the same, what- 
ever may be the new width of gauge adupted; and although 
such change cannot but involve a certain additional charge 
upor freight in the matter of goods, that question came 
fairly under the consideration of the Supreme Government 
last year, and it was thenthought that the lesser difficulties 
which break of gauge might involve in trattic management 
would be an incomparably smaller evil than the uuneces- 
sary expenditure of many millions of money. Upon these 
and other considerations, amongst which may be stated the 
urgent demand for a considerably increased extension of 
railway communications in India, the adoption of a nar- 
rower gauge and cheaper construction has been determined 
upon. Nothing, however, would be more unreasonable 
than that all new lines should be made on the new gauge, 
whatever that may be, for there are certain projected rail- 
ways which could not, without serious inconvenience and 
probable danger, be constructed upon any other than the 
present standard gauge, which, we hold, must be main- 
tained for the great arterial lines of communication through- 
out the country, and those of primary importance from a 
political or military point of view—such, for instance, as 
the proposed extension of the Punjab line as a State rail- 
way from Lahore to the extreme north-west froutier at 
Peshawur, and the “ missing link,” or Indus Valley line 
between Kotree and Moitan. Other projected lines 
might, perhaps, also be mentioned where the retention of 
the present gauge would be desirable, but in no case could 
it be more important than in that of the two lines named 
above, which, from their military and political importance, 
are second to none in the whole of India. Whether these 
lines should be laid with a lighter permanent way than 
has hitherto been adopted is a question quite apart from 
that of gauge, and which should be made to depend, not 
upon the same question as that which must determine the 
best gauge, but upon the probable requirements of the 
country traversed as regards capabilities of traffic, and the 

sreatest amount of goods to be transported over the line. 
if the probable maximum traffic be such only that a 
lighter class of locomotive will suffice for its haulage, then 
it would be adverse to all considerations of economy to 
adopt the heavier engines, which would also necessitate a 
more expensive permanent way. From the foregoing 
considerations may be deduced the following axiom, 
namely, that the gauge and weight of permanent way 
of Indian lines henceforth to be constructed depend re- 
spectively upon their military or political and their com- 
mercial importance. It is possible that, in some instances, 
projected lines will be found to be of great importance 
from both points of view, in which case—supposing, of 
course, that they would either be at once connected with, 
or ultimately form a part of, the existing system of trunk 
lines—it would obviously be unwise to depart from the 
standard principles adopted in existing lines; whilst, on 
the other hand, where a line is simply required in order tu 
open out a hitherto undeveloped district, the narrower 
gauge and lighter form of construction may advantageously 
be combined. 

The construction of two classes of roads has long been 
in practice in India, all “first-class” lines being metalled and 
bridged throughout, and so made passable for carts during 
the whole year, whilst “fair weather” roadsare only available 
during the dry season. Similarly, the same rule may, with 
economy, be applied to railways, in which case all trunk 
lines should be of the standard gauge, whilst strictly branch 
or other lines of secondary importance might be constructed 
upon a narrower gauge. By all means, however, a multi- 
plicity of gauges should be avoided, and one standard only 
should’ be authorised for first-class lines, and another 
standard for such as might not be considered of sufficient 
importance for so expensive a style of construction. The 
gauge of trunk lines being already determined by that 
adopted in the case of those now in existence, it re 
mains now to consider whether a gauge of 3ft. 6in., or one 
of 2ft. 9in. would be the better suited for India for her 
secondary system of railways. 

One great point of consideration with regard to these 
secondary lines is that many of those most urgently re- 
quired, such as between Carwar and Dharwar; the ex- 
tension of the Bombay and Baroda line, vid Neernuch, to 
Delhi; and the proposed railway from Indore to Malwa, all 
have to pass through hilly districts where any difference of 
gauge would tell immensely upon the total cost of the 
works, and that to such an extent asto make all the differ- 
ence between their being remunerative or ruinous under- 





takings. In opposition to a formerly accepted belief in the 
immense wealth of India, it has—especially in recent years 
—been discovered that India really is very poor. We will 
not now stop to inquire whether this is owing to mal- 
administration; but it must be apparent to any one who 
has taken the trouble to interest himself in the welfare of 
that country that its financial position does not improve 
as it should, and that increased aunual revenue is usually 
more than counterbalancsd by an increase of charges. 
The revenue derived from opium has always constituted a 
large portion of the country’s income, Of late years this 
has fluctuated largely, and fears have been expressed in 
well-informed circles that no great reliance can be placed 
upon it for the future. Under these circumstances, and 
from the cousequent necessity of developing the full 
natural resources of India as rapidly as possible, so as to 
open out other sources of revenue against the apprehended 
failure of that from opium, it is of paramount importance 
that railways should be rapidly constructed in various 
directions, and at the least possible cost consistent with 
good workmanship. Advocates of broad gauges have at 
times gone rather out of their way to prove the smallness 
of saving that can be effected by any reduction in 
the width of the gauge; but in a country like India 
it is not too much to say that saving in first cost should be 
effected at the expenseof everything except thatof efficiency. 
As, therefore, it is not denied that a diminution of gauge is 
attended with a reduction of first cost, it follows that the 
best gauge for India will be the narrowest that can pro- 
vide efficient accommodation for the greatest amount of 
tratlic that is likely to be brought upon it. It would, of 
course, be impossible to estimate the probable amount of 
traffic on any Indian railways from which to deduce argu- 
ments in favour of one gauge or another for auy particular 
line; some useful information on the subject, however, may 
be obtained from statistics of the actual traffic on existing 
railways contained in Mr. Danvers’ report for 1869-70. 
Taking the East Indian Railway as that upon which the 
largest amount of traffic is carried, and debiting all the 
minerals and merchandise carried to the goods aud mineral 
trains, leaving out the mixed trains by which a large goods 
traffic was no doubt carried, we find that during the year 
1,205,730 tons of minerals and merchandise were car- 
ried in 16,504 trains, travelling an aggregate distance of 
3,282,472 miles. This would give 73 tons only as the 
average load of each train. Supposing the trucks and 
wagons to have weighed two-thirds as much as the live, or 
paying load, tne trains would then have averaged 126 tons 
each, exclusive of the engine; certainly by no means an ex 

cessive weight of train for a 5ft. Gin. gauge line, with its 
heavy, powerful engives. If, however, a reduction be 
made in the average weight, by taking into consideration 
the mixed trains, which amounted during the year to 15,050 
in number, or within about 1500 of the number of goods 
and mineral trains, it is not probable that the average 
weight would. have exceeded 100 tons each. This, it must 
be borne in mind, represents the traffic on the line of rail- 
way which must always be the most important one, in re- 
spect of traffic, in the whole of India. Out of a total goods 
traffic of 3,341,908 tous, however, the East Indian and 
Great Indian Peninsula Railways carried 2,203,473 tons, 
or abuvut two-thirds of the whole, whereas their aggregate 
taileage is but little more than half that of the total length 
open in India. Under these circumstanées it can hardly be 
said that a 2ft. 9in. gauge would be too narrow for the pro- 
bable requirements of secondary lines of railway in India. 

Next, as regards cost, a great deal has been said upon 
this subject, and estimates have actually been prepared 
for one of the proposed new lines—namely, that from 
Carwar to Hooblee—for the respective gauges of 5ft. 6in. 
and 3ft. 6in. from which we may calculate the probable 
ditference that would be made by reducing the gauge to 
2ft. 9in. In these estimates 3000 cubic yards of earthwork 
per mile is given as the difference between the 5ft. 6in. 
and 3ft. 6in., gauges with deep embankments, where they 
aggregate 59,000 and 56,000 cubic yards respectively. At 
this rate the ditference between the broader gauge and one 
of 2ft. 9in. would be just 4000 cubic yards, which, at nine 
annas per yard, would show a difference of 2250 rupees, or 
£225 per mile in favour of the 2ft. 9in. gauge in the matter 
of earthworks. It would clearly be much more in favour 
of the narrow gauge in rockwork and tunnelling, Mr. 
Hawkshaw has estimated that the saving of capital outlay 
which would accrue from the adoption of the 3ft. 6in. in- 
stead of the Sit. 6in. gauge would amount to £2800 per 
mile; and at the same rate of difference £924 a mile more 
would be saved by the still further reduction of the 
breadth of gauge to 2ft. 9in. Now it is roughly stated that 
some 10,000 miles of new railways are required in India, of 
which, probably, not less than 7000 are of secondary im- 
portance, and 3000 such as should form part of the great 
trunk system of railways. Knowing, as we do, the fallacy 
of almost all estimates relating to India, aud the constant 
fluctuation of rates of work, and their difference in various 
localities, it is not our intention to speculate for what 
amount lines might be made upon the different gauges ; 
suffice it here to observe that if one of 2ft. 9in. gauge can 
be constructed for £200 a mile less than one of 3ft. 6in., 
the narrow gauge ought certainly to be adopted, represent- 
ing, as it would, a saving on the whole 7000 miles of little 
less than one million and a-half sterling, or sufficient to 
construct 100 miles of broad first-class lines, and probably, 
nearly double that amount of branch or secondary lines. 
The annual interest upon the sum thus saved, at 5 per 
cent., would amount to no less than £70,000, an amount 
which the Indian Government cannot afford to throw 
away for an idea. 

If, then, as we have no reason to doubt will prove to be 
the case, it cannot be shown that upon any of the pro- 
posed lines a 2ft. 9in. gauge would be incapable of carry- 
ing all the probable traffic for many years to come, no 
arguments could justify the adoption of a broader, and 
consequently a more expensive line; whilst if, on the other 


excess of what could be provided by such a railway, then 
it is most probable that such a line would be of sufficient 
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railways, and should be constructed of the existing 
standard gauge, and with light or heavy permanent way, 
as circumstances may seem to require. 


GOOD AND BAD STOKING. 


Ir is curious, but none the less true, that the influence of 
the stoker on the economy of fvel is systematically neg- 
lected by engineers, In estimating the relative merits of 
different engines, it is always assumed that the fuel is 
burned under conditions with which the men who supply 
coal to the furnaces have nothing whatever to do—in short, 
that any man who can throw coals on a fire and keep his 
bars clean must be as good as any other man who can do, 
apparently, the same thing, and, apparently, nothing more. 
But it is certain that this conclusion is totally erroneous, 
The steam engine has been so far improved that it is only 
by the utmost refinement of skill that small economies can 
be effected in the consumption of fuel; and the brains of 
the best men of the day are taxed to the utmost to design 
these retinements, and apply them properly to their in- 
tended purpose. But all the while the influence of the 
skill of the stoker is overlooked, and, at the same time that 
we are moving heaven and earth to save an ounce of coal 
per horse per hour, we employ men without questiou who 
may waste through ignorance ten times as much fuel as 
we try to save, or neglect men who miglit save ten times 
as much by ¢he7r skill as the engineer can hope to save by 
his. This matter was never brought into « clear light 
until the recent engine trials at Oxford, when for the first 
time the judges measured the water evaporated. The re- 
sults were startling inthe extreme. Frederick Moody one 
of the best firemen in England, succeeded in obtaining an 
evaporation of 9°37 lb. of water per pound of coal from the 
Society’s boiler, the Reading Iron ae Co.’s engine running 
for three hours nineteen minutes, Messrs. Marshall’s man 
got from the same boiler, aud with the same coal, an 
evaporation of only 81b. of water per pound of coal. 
Messrs. Marshall’s engine ran but two hours forty-four 
minutes, and consumed 5°18 Ib. of coal per horse per hour. 
If Moody had fired for Messrs. Marshall with as much 
skill as he fired for the Reading Iron Company, the con- 
sumption of fuel would have been but 4:22lb. We thus 
find that a difference in the skill of two stokers, both very 
good—Messrs. Marshall’s man was far above the average 
of stokers—may cause a difference of nearly a pound of 
coal per horse per hour in the relative consumption of two 
very good engines, Surely it is time to think of the stoker 
when we find that he can save or waste 20 per cent. of 
the whole weight of fuel required to do a given amount of 
work, We have gone on improving boilers aud engines 
for years—suppose that, just fora change, we try to im- 
prove the stoker. 

Mr. Aveling, of Rochester, is the first in the field in this 
direction, and the results he has already attained are sufli- 
ciently curious. Mr. Aveling some time ago initiated a 
system of giving prizes to be competed for by all portable 
engine drivers in Kent who chose to enter the lists. The 
couditions of the competition were very simple. An engine 
fitted with a brake similar to that used by the Royal Agri- 
cultural Society, was handed over in succession to the dif- 
ferent competitors with a stated quantity of coal aud wood 
— the driver who ran the engine for the greatest me- 
chanical time with the least consumption of oil got the 
first prize, and so on. The trials were, in the first instan:e, 
strictly private in the sense that we believe the money for 
the prizes was supplied by Mr. Aveling out of his own 
pocket. Weare delighted to find, however, that a scheme 
so admirable in itself has been growing in pupularity, and 
was adopted at the last meeting of the Faversham Agri- 
cultural Association at Faversham, The society offered 
three prizes—First, a silver medal and £3; second, a silver 
medal and £2; and, third, £1. These prizes were to be 
awarded to the driver who should obtain the greatest 
number of revolutions with the least consumption of oil 
and fuel. Thirteen competitors entered, and the trials, 
which excited considerable interest and attracted many 
agriculturists of the district to witness them, took place in 
the cattle market at Faversham, commencing on Monday 
week, and being continued on the two succeeding days. 
The engine used for the trials was a portable of 8-horse 
power, to which was attached a friction brake carrying a 
joad equal to a duty of 8-horse power. LKach driver was 
supplied with 841b. of coal and 8 lb. of wood. The height 
of water in the boiler was noted, and the difference in level 
at the conclusion of trial calculated at the rate of 500 re- 
volutions per inch, The oil used was also accurately mea- 
sured, the lubricators being filled up before the commence- 
ment of trial by the driver who had just finished his ran. 
The following are the results :— 











Driver. | Water. Oi. Time run. | Revolutions. 
| | ox. h. m. see. 

Thomas Turner .. oe «+ eo | even | 1}/| 0 59 45 7747 

illiam Easdown oo 00 ee } 13 1 3 53 8243 
eee eed aa 13} 1 4 54 8374 
E. Pantoney .. «2 os oo 1} 1 1 125 6917 
W. Holmess .. .. oc «+ oc | + 2 054 5 6733 
T. Hadlow .e «2 of «+ of | §f 2 1115 7553 
A. Sampson .. «2 «1 of of | § 25 | 0 59 40 7618 
James Payne.. .. «2 o¢ se | 1g 2 100 7025 
md 24. 7. <«. «0 <i 2. Le 0 58 55 7346 
Ge wees se} 6 TT OAS 7446 
J. Philpott .. «6 oc «+ «+ | 2 33/100 7534 
W. Stone.. 2 «2 «2 of of | Ll 1h} 15 0 8470 
R. Stickle .. o s« eo | even | 3} 10 0 7717 

Not in Competition. 

Wei - www we 5 ww 1 720 8885 








As regards the water, it will be well to explain that in the 
foreguing tabular statement the word “even” means that 
the water was at the same level at the end of the run as at 
starting. The figures show in inches or parts of an inch 
how far the level differed at the end of a trial from the 
level at the beginning. If a man ¢oneluded with an inch 
of water too much, he was credited with 500 revolutions, 


| If he concluded with an inch of water too little, 500 revo- 
|Intions were d 
hand, the anticipated requirements prove likely to be in | compete, is the 


W. Illman; who did not 
hoy who so ably handled Messrs. 
Avelivg and Porter’s portable steam crane at Oxford, and 
elicited the commendations of our Special Correspondent. 


importance to take part in the broader system of trunk Although only fifteen or sixteen years of age, it will be 
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seen that a judicious education, and a natoral turn for his 
calling, has enabled him to obtain a higher duty than any 
of the competitors. 

The true importance of the results obtained will be best 
understood when put into the shape which Mr, Aveling 
gave them in a speech which he made after the dinner, with 
which the meeting terminated. “The best driver obtained 
8885 revolutions of the brake, which was equivalent to a 
consumption of 824 tons in 250 days; the worst driver ob- 
tained only 6733 revolutions, equivalent to a consumption 
of 104 tons of coal in 250 days; the difference being 214 
tons per annum, or a value of £21 103. The smallest 
quantity of oil used was 1 oz., equivalent to a consumption 
of 17 gallons in 250 days; while the largest quantity of oil 
used was 33 0z., equivalent to a consumption of 65 gallons 
in 250 days, so that the difference was 48 gallons, or a value 
of £13 4s. The results were as follows:—Saving of coal 

annum, £21 10s.; saving of oil per anoum, £13 4s.; 
total, £34 14s. Besides this it must be noted that in ordi- 
nary “work the worst driver would show a much worse 
result in comparison with the best. He thought these 
were questions involving either economy or waste, which 
to agriculturists were of great importance, and deserved 
far more attention than was generally paid to them.” 

We go further than Mr. Aveling, and hold that these 
results deserve the best attention, not only of agricul- 
turists, but of the whole community of steam users. We 
trust that similar trials of fuel may be inaugurated by the 
Royal Agricultural Society at their next meeting, and it 
would be very well worth the while of the principal steam 
users in our great manufacturing districts to hold a com- 

titive examination, so to speak, of stokers each year. We 
Feel convinced that more fuel would be saved by encourag- 
ing good stoking in this way than is likely to be effected 
by any improvement which the steam engine is now 
capable of undergoing The thanks of the community are 
due to Mr, Aveling for his persistent efforts to improve the 
status of stokers. 

In conclusion, we may point out that the anomalous re- 
sults obtained from boilers of the same type under dif- 
ferent circumstances are probably due to varying skill on 
the part of the stokers. No trial can in future be con- 
sidered satisfactory which does not take this consideration 
into account. 





THE UNITED STATES PATENT LAW, 1870. 


T. £ whole of the American law relating to patents for inven- 
tions and designs, and trade marks, has been revised, consolidated, 
end amended, and now exists in the form of one statute, dated 
July 8, 1870. The following is an analysis of the law as it now 
stands. We have purposely avvided introducing any comment 
or comparison, believing that the simple abstract standing by 
itself would be more useful and less likely to confuse. 

As to Who may Obtain a Patent.'\—Any person, whether citizen 
or alien, who is the original and first inventor or discoverer of 
any new and useful art, machine, manufacture, or composition 
of matter, or any new and useful improvement, may obtain a 
patent for such invention or discovery, provided that it has not 
been known or used by others in the United States, and has not 
been patented or described in any printed publication in that or 
any other country, or has not been in public use or.on sale for 
more than two years prior to his application, He will not be 
entitled toa patent if it can be shown that he has abandoned his 
invention tothe public. Provided the inventwr, at the time of 
application, believes himself to be the first inventor, a patent 
shall not be refused on account of his invention, or any part 
of it, having been before known or used in any foreign country, 
so that it has not been patented or described in any printed 
publication. The invention or discovery must be reduced to a 
practical form; that is, it must be so fully revealed that a 
person skilled in the art or science to which it appertains shall 
be able to work out the improvement or discovery for himself. 
The taking out of a patent in a foreign country dves not preju- 
dice a patent previously obtained at home, nor will the prior 
existence of a patent abroad prevent the grant of a patent for 
the same subject in the United States, unless it can be shown 
that the invention has been introduced into public use in the 
United States for more than two years prior to the application ; 
and provided also that the patent shall expire at the same time 
with the foreign patent, or, if there be more than one, at the 
time of the expiration of the shortest term. In no case, how- 


ever, shall the patent be in force more than seventeen years. + 


When an inventor applies for a patent for an invention which 
has already been made the subject of a patent abroad, he will 
be required to swear that to the best of his belief it has not 
been in public use in the United States for more than the spe- 
cified time ; and he will also be required to give the date of his 
foreign patent, or of the one having the shortest term, if there 
be more than one. 

In case of the death of the inventor the patent may be applied 
for by his legal representatives; and incase of an assignment of 
the whole, or of any undivided interest in the invention, the 
patent may issue to the assignee of the whole interest, or jointly 
to the inventor and the assignee of the undivided interest, the 
assigument being first recorded, and the application being duly 
made and the specification duly sworn to by the inventor. Joint 
inventors are entitled to a joint patent ; neither can claim one 
separately. Independent inventors of separate improvements in 
the same macbine cannot obtain a joint patent for their separate 
inventions ; nor does the fact that one man furnishes the capital 
and the other makes the invention entitie them to take out a 
joint patent. 

The Proceedings to Obtain a Patent.2—The application for a 
patent must be made by the inventor if alive, even if the patent 
is to issue or reissue to his assignee; but when the inventor is 
dead the application and oath may be made by his executor or 
administrator. The application must be in English and addressed 
to the Commissioner of Patents. The petition and specifica- 
tion must be separately signed by the inventor and attested by 
two witneeses. All applications shall be completed and pre- 
pared for examination within two years after the filing of the 
petition, otherwise they shall be regarded as abandoned, unless it 
ean be shown that the delay was unavoidable. 

The specification must set forth clearly the nature of the im- 
provement, so that any person “skilled in the art or science to 
which it appertains, or with which it is most closely connected,” 
may be able “ to make, construct, compound, and use the same.” 
The applicant must set forth precisely what he claims ; and in all 
applications for mere improvements, the specification must distin- 

ish between what is admittedly old and what is claimed as the 
improvement, so that it may be exactly known for what the 
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patent is granted. Two or more distinct and separate inventic 
may not be claimed in one application ; and if a specification 
should be found by the Office to include several inventions of 
such character, the inventor will be required to divide his appli- 
cation into separate applications, or to confine the description 
and claim to whichever invention he may elect. The specifica- 
tion should also describe the drawings, when there are any. 

The applicant must make oath or affirmation that he believes 
himself to be the original and first inventor or discoverer, that he 
does not know aud does not believe that the same was ever before 
known or used; and shall state of what country he is. The 
oath or affirmation may be made before any person within the 
United States, authorised by law to administer oaths, or, when 
the applicant is abroad, before any minister, chargé d'affaires, 
consul, or commercial agent, holding commission under the 
United States Government, or before any notary public of the 
country in which the applicant may be, the oath being attested 
in all cases by the official seal of such notary. 

Drawings, Models, and Specimens.*—When the nature of the 
case admits of drawings, tue applicant shall furnish one copy, 
signed by the inventor or his attorney, and attested by two 
witnesses, which shall be filed in the Patent-offive. A copy of 
these drawings, to be furnished by the Patent-office, is attached 
to the patent as part of the specification. When the invention, 
or discovery relates to a composition of matter, the applicant, if 
required by the Commissioner, shall furnish specimens of ingre- 
dients and composition, in sufficient quantity for experiment. 
In all cases also where a model may be a convenient mode of 
representation, the applicant may be required to produce one.* 

Examination.‘—After the application has been made and the 
fees paid, the commissioner is to cause an examination to be made 
of the alleged invention or discovery, and if it shall appear that 
the claimant is justly entitled to a patent under the law, and 
that the invention is sufficiently useful and important, the patent 
shall issue.t 

Date of Patent.°—Every patent will bear date as of a 
day not later than six months from the time at which it was 
passed and allowed, and notice thereof was sent to the ap- 
plicant or his agent, and if the final fee shall not.be paid within 
that period, the patent will be withheld. No patent will be ante- 
dated. 

Renewal of Withdrawn or Rejected Applications.°—Auy person 
who has an interest in an invention or discovery for which a 
patent was ordered to issue upon the payment of the final fee, 
but who has failed to make payment thereof within six months 
from the time at which it was passed and allowed, and notice 
thereof was sent to the applicant or his agent, shall have aright 
to make an application for a patent for such invention or dis- 
covery the same as in the case ofan original application. But this 
sgeond application must be made within two years after the al- 
lowance of the original application. It is also provided that 
when an application for a patent has been rejected or withdrawn 
prior to the passing of the Act, the applicant shall have six 
months from the date of such passage to renew his application, 
or to file a new one ; and if he omits to do either, his application 
shall be held to have been abandoned. 

Appeals.” —Every applicant or party to an interference has the 
right to appeal from the decision of the primary examiner or 
examiner in charge of interference, as the case may be, to the 
board of examiners-in-chief, but before he can do so his ap- 
plication must have been twice rejected. A further appeal lies 
to the Commissioner in person. It is still further provided that 
if such party appealing is dissatisfied with the decision of the 
Commissioner he may reter his point to the supreme court of the 
district of Columbia sitting in banc. This last proviso does not 
extend to parties to interférences. Whenever a patent is re- 
fused, for any reason whatever, either by the Commissioner or 
by the supreme court of the district of Columbia upon appeal, 
the applicant may have remedy by bill in equity. The court 
may adjudge that the applicant is entitled toa patent, which 
adj.dication shall authorise the Commissioner to issue one. 

Interferences.*—Whenever an application is made for a patent 
which, in the opinion of the Commissioner, would interfere with 
any pending application, or with any unexpired patent, he is to 
give notice of it to the applicants, or applicant and patentee, as 
the case may be, and also to direct the primary examiner to pro- 
ceed to determine the question of priority of invention.> The 
Commissioner may then issue a patent to the party who shall be 
adjudged the prior inventor, unless there be an appeal.t 

Reissucs.°—A reissue may be granted to the original patentee 
or his legal representatives, when, by reason of a defective or 
insufficient specification, the original patent is inoperative or 
invalid, provided the error has arisen from inadvertence, acci- 
dent, or mistake, and without fraudulentintention. A patentee, 
in reissuing, may, at his option, have a separate patent for each 
distinct and separate part of the invention comprehended in his 
original patent, by paying the required fee in each case, and 
complying with the other requirements of the law, as in original 
applications. Reissued patents expire at the end of the term 
for which the original patent was granted, and the patent so 
1eissued, together with the corrected specification, shall have the 
effect and operation in law, on the trial of all actions for causes 
thereafter arising, as though the same had been originally filed 
in such corrected form, but no new matter is to be introduced. 

Disclaimer.°—The Act provides for the filing of disclaimers 
“whenever, through inadvertence, accident, or mistake, and 
without any fraudulent or deceptive intention, a patentee has 
claimed mure than that of which he was the original or first 
inventor or discoverer.” 

* Fall directions have been published by the Patent Commissioner 
for the preparation of these drawings. They must be on “ thick smooth 
drawing paper” (thin Bristol board or thick pag Be only. In 
shading, lines of black ink are to be used; no bi shadings are 
allow No colours are tu be used, the drawing to be executed in black 
only. The reason for these regulations as to colour and shading, appear 
to be that the drawings are copied by photo-lithography. With regard 
to models, the applicant must ask, on filing his specitication and draw- 
ings, whether he shall deposit a model or specimen of his invention, 
otherwise a movel will be required in every case where the nature of the 
invention admits of it. 

t The rules of the Patent-office state that the applicant has a right to 
amend, of course, after the first rejection, and he may amend, as often 
as the examiner presents, any new references. After a second rejection, 
and at any time before the issue of the patent, the applicant may draw 
up special amendments and present same to the assistant sommis- 
sioner, who may, in his discretion, grant leave to make such special amend- 
ments and allow a ‘ideration by the i in charge. But such 
amendments shall first be submit to the i in order that he 
may endorse thereon his dation or objecti Whenever any 
claim is rejected, on examination, notice will be given to the applicant, 

ejecti together with such information 


the reasons for the rej given, tog 
and references as may be useful in judging of tie propriety of renewing 
his application or of altering his specification ; and if, after receiving 
such notice, he shall persist in his claim for a patent, with or without 
altering his specification, the case will be re-examined. 























any patent granted prior to March 2nd, 1861, for seven years 
from the expiration of the original term; but no patent granted 
since March 2nd, 1861, can be extended. The applicant is to 
state his grounds for a renewal, render true statements of 
accounts, and pay certain fees. The Commissioner decides the 
case after hearing evidence. 

Caveats.'*—A citizen of the United States, or an alien who 
has resided one year in the United States, and who declares on 
oath his intention to become a citizev, may file a caveat, by which 
he will be protected fortwelve months. Should any one file, during 
this period, an application for a patent with which such caveat 
would interfere, the Commi-sioner is to give notice to the person 
filing the caveat, who must then file his description, specifica- 
tion, &c., within three months. 

Actions..—All actions, &c., arising under the patent laws of 
the United States shall be originally cognisable, as well in equity 
as at law, by the circuit courts or any district court having the 
powers and jurisdiction of a circuit court, or by the Supreme 
Court of the district of Columbia, or of any territory. A writ 
of error or appeal lies to the Supreme Court ot the United States, 
Proceedings in interfering patents are to be taken in equity. 
Damages for infringement may be recovered in any circuit court 
of the United States or district court exercising the jurisdiction 
of a circuit court, or in the Supreme Court of the district of 
Coluwbia or of any territory. Although a patent may contain a 
fit subject for a disclaimer, an action may be brought on it for 
infriugement of any other part of it, but no costs shall be reco- 
vered by the plaintiff uniess he shall have tiled a disclaimer 
before the commencement of the suit. 

Patented Articles to be Marked.'*—All patented articles are 
to be marked as such, and penalties are provided for false mark- 
ing. 

A number of Sections are taken up in providing for minor 
miscellaneous subjects, such, for instance, as the printing of 
patents, the power of the Commissioner to make rules, refusal to 
recognise an agent for gruss misconduct, employés not to have 
any interest in patents except by inheritance or bequest, the 
Library, the preservation of models, and the return of those 
appertaining to rejected applications, 

The work of the Patent-otlice is done by the following officers : 
—One Commissioner of Patents, one Assistant Commissioner, and 
three examiners-in-chief, appointed by the President, with the 
advice and consent of the Senate; one chief clerk, one examiner 
in charge of interferences, twenty-two principal examiners, 
twenty-two first assistant examiners, twenty-two second assistant 
examiners, one librarian, one machinist, five clerks of Class 4, 
six clerks of Class 3, fifty clerks of Class 2, forty-five clerks 
of Class 1, and one messenger and purchasing clerk, all of whom 
are appointed by the Secretary of the Interior, upon the nomina- 
tion of the Commissioner of Patents. 

We shall conclude the analysis of the Act as far as relates to 
designs, trade marks, and copyrights, next week. 





PROVISIONAL INSTRUCTIONS FOR THE USE 
OF LREECH-LOADING GUNS OF 16, 19, AND 
24 CENTIMETRES, PATTERN 1864, 

AGREEABLY to our promise, and to give completeness to 
our articles on the French breech-loading guns, we add the 
following trauslation of the official instructions for their 
use. It will be observed that portions of it have 
already appeared in a somewhat different form in our 
articles, but we prefer to reproduce the document exactly 
as it exists :-— 

These guns are of cast iron, strengthened by hoops, the trunnion 
ring being oneof them. The vent is bushed with steel lined with 
copper. The rear end of the chase is closed by a screwed breech 
piece and gas rivg. The portion of the chamber that is screwed 
to receive the thread of the breech piece is divided longitudinally 
into six equal parts, three of which have the screw thread, which 
is wanting in the other three parts. The screwed sections are 
separated one from the other by the unscrewed parts, and one of 
the latter occurs at the bottom side of the chamber. The seat of 
the gas ring isin the shape of a frustrum of a cone; the larger 
base is placed towards the end of the breech piece. Beyond the 
gas ring, looking from the breech, is the seeder chamber. It is 
of the same diameter as that of the chase to the bottom of the 
grooves of the rifling,* and the junction with the chase is slightly 
conical. This chamber is sufficiently long to take the largest 
charge which the gun is capable of using. At the lower side there 
is a groove which serves to guide the two undermost studs of the 
projectile in loading, so that there is no difficulty in placing it in 
its proper position in the grooves. The latter are, moreover, more 
or less splayed at their openings. The grooves are parabolic, 
tangents at their origin to a line parallel to the axis of the gun, 
and at the muzzle making an angle with the same of six degrees, 
The grooves are numbered, comuiencing with the one which 
starts on the lower side of the chase at the chamber end, which 
is called No. 1, and counting from left to right, the observer 
standing in rear of the gun and looking to the front. The 
number of each groove is engraved near its end, on the face of the 
muzzle of the gun. The bottom of each groove is a surface gene- 
rated by the arc of a circle in profile; the urging side of the groove 
is also a portion of a circle, as is also that of the side opposite to 
it. These arrangements of the grooves, however, differ somewhat 
in the different calibres of guns. 

The following are the dimensions of the several guns :—The 16 
centimetre gun has a bore of 16477 millimetres, the chamber has 
a diameter of 177°7 mm., with a length of 426 mm., and accord- 
ingly is able to take a cartridge containing 7°500 kilos. of powder. 
It has three grooves, 50 mm. wide, and cut after the pattern 1860, 
The groove No.1 hasa constant depth of 6 mm. Nos, 2 and 3 
start with a depth of 65 mm., and diminish gradually for a cer- 
tain portion of their length till they attain to a depth of 6 mm., 
which they maintain to the muzzle. There are groovesin the powder 
chamber (cloisons) into which stops are fitted, so that the projectile 
may be placed with certainty in one of two positions, according to 
its nature, whether solid shot or shell. The 19 centimetre gun has a 
calibre of 194 mm., and is rifled with five grooves, each 41°5mm. in 
width. The section of these grooves is made up of two diverging 
straight lines, which form the sides, and an arc of a circle con- 
centric with the bore which forms the bottum. The sides are joined 
to the arc or bottom by smaller arcs. Groove No 1 has a 
constant depth of 4 mm., while the remainder start with a depth 
of 5 mm. at the chamber, and gradually decrease in depth till they 
reach 4 mm., which is then maintained to the muzzle. Along the 
rear end of each groove the side opposed to the bearing side is en- 
larged, in order to receive the stop on the solid projectile, and to 
maintain the shot in the ape it ought to oceupy with a charge 
of 12°500 kilos. The hollow shot or shell, fired with a charge 
of 8°0 kilos., is adjusted by a similar stop in the same manner, 
The shell charged with 8 kilos. is fixed by its stop button b 
means of the widening to the left of each groove, against whic 








t It is obvious that an interfereace may be brought about in many | that button must stop. The bearing sides of the grooves 
ways. The fact even that one of the ge? already obtained a} are furnished with second grooves 30 mm. wide and 1 mm. 
= will et pw rr trea ne = Si bo koagr tt be fede Gant deep throughout so much of them as is variable in depth, 

no power to cancel a patent already issued, 3 that ; —- 2 one A 
cacti: queen was the nd inventor, give him also a and thus the object of which to facilitate the introduction of the 
place them on an equal footing before the courts and pu * In some of the earlier guns the chamber had a less diameter, and th abane 

3 Sections 27, 28, 29. * Section 31. 8 Section 23. © Section $5. | grooves of the rifling were prolonged into it. 

7 Bections 41, 46, 47, 48, 49, 50, 51, 52. ® Section 42. > Gestion 68, 1 Sections 63, 64, 65, 66, 67. ® Section 40. Sections 55, 56, 
% Section 54. 58, 59, 60. 14 Bections 38, 39. 
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rear studs into the chase, The calibre of the 24 ‘centimetre 
gun is 240mm. There are five grooves, all of which resemble one 
another in every particular. This section is similar to that of the 
grooves of the 19 centimetre gun, their width is 55 min., but the 
depth is not constant. Near the chamber, for a dist of 514mm., 
that is to say, inthe seat of the projectile, the depth is 6 mm. ; 
from this point it diminishes gradually to 5 mm., and thence 
remains uniform tothe muzzle. No precautions have been taken 
to stop the projectiles at the right place in loading as in the pre- 
viously mentioned guns, because of their considerable weight. — 

All these guns are provided with breech-loading mechanism, which 
is constructed as follows :—First, we have a screwed breech block 
of steel, the cylindrical surface of which is divided into six equal 
parts corresponding to the similar divisions in the breech of the 
gun. The breech block is screwed and unscrewed by means of 
levers fixed to itsrear end. Secondly, we have the gas ring holder, 
which is a steel disc attached to the front of the breech block by a 
bolt. At the end of the bolt is a circular groove containing a 
strong gudgeon, which serves to hold the two pieces together. 
The gudgeon is in its turn secured in its place by a nut, which 
moreover serves to screw it up tighter against the bolt. The 
holder turns freely on its axis, and on its face it has a flat circular 
rabbet, in which is placed the gas ring. ; 

The method of closing the breech which has been thus described 
is the same for all patterns of this class of gun ; but the breech 
mechanism also comprises a contrivance, which is attached to the 
rear end of the gun, for supporting the breech block when it is 
withdrawn. There are two ways of doing this: in both a bracket 
supports the withdrawn breech block, and holds it securely by 
means of two flanges or claws which engage in grooves on each 
side of the undermost screwed section of the breech block. In one 
inethod the bracket is hinged on the right side to the rear face of 
the gun, so that by one movement the bracket and breech block 
can be swung back till a spring catch engages with it, and thus 
affording a ready access to the bore and powder chamber. In 
another system the bracket slides horizontally on a bar attached to 
the gun, and in this case a movement to the right uncovers the 
breech opening. The hinge or the slide is the distinguishing 
feature of each system. 

In order to facilitate the introduction of the projectile and 
charge, and to prevent the cartridge bag from being torn by the 
sharp points of the screw, a planchette or metal scoop is employed. 
This is placed in the lowest division of the screwed portion of the 
bore before the charge is to be introduced, It is provided with a 
groove, to take the studs of the projectile, in the direction of the 
lowest groove, and is sufficiently long to guard the projectile and 
cartridge not only from the screwed breech, but from the seat of 
the gas ring and the projection of the chamber. In the sliding 
system the planchette rests on the bracket, and is brought into 

yosition by a double movement of sliding and rotation. In the 

hinged system the planchette, being independent of the rest of the 
breech mechanism, is placed in position by hand, its foot being 
secured in a Jatch hole in the bracket. 

Safety Apparatus.—In order to prevent any unscrewing of the 
breech piece by the concussion of firing, a pawl is attached to the 
upper part of the rear face of the gun, so that when the breechis being 
screwed up no resistance is offered to the movement of the winch 
or lever, but any attempt to return is prevented. An additional 
contrivance for insuring safety is attached to the 19 centimetre 
and 24 centimetre guns. This last apparatus consists of a piece 
of iron pierced with an eye, through which a knot or button on 
the lanyard is able to pass freely. To this eye is secured a spring, 
which is capable of partially closing the eye, so that the button 
on the lanvard can no longer pass. Thus, the position of the 
button on the lanyard being determined, so that in the event of 
its not being able to pass the eye the gun cannot be fired, it 
follows that it will be impossible to fire the gun until the breech 
piece being properly home, the lever or handle presses against the 
spring and so opens the eye sufficiently to allow the passage of 
the button. The 16 centimetre guns are furnished with the same 
safety guard as those of the 1860 pattern. 

Sights.—These pieces of ordnance are furnished with the fol- 
lowing sights :—First, a notched sight and stud on the upper sur- 
face of the reinforce so arranged as to afford a point blank fire at 
about 200 metres ; secondly, a tangent scale, of which the slide is 
graduated for elongated shell and hollow shot up to the limits of 
efficient fire with such projectiles from batteries ; and, thirdly, 
with a second tangent scale graduated for elongated shell 
practice at distances greater than are provided for by the first 
tangent scale, and corresponding to a-limit of 30 deg. This last 
sight is not supplied with guns m unted in forts. 

Projectiles.— The different projectiles used with this system of 
ordnance are cylindrical hollow shot, ogival-headed hollow shot, 
elongated shell charged with powder or incendiary compositions, 
and fitted with percussion fuses, and solid cast iron cylindrical or 
ogival-headed shot of the same weight and form as those of steel, 
and intended only for practice. The elongated shells for the 16 
centimetre gun are those of the 1862 pattern, and are mounted in 
the same way, except that three na Sn are added. They 
can be used with the older guns, either breech or muzzle-loaders, 
by removing these stops. The elongated shell of 19 centimetres 
has in front five zinc studs, the middle one of which fills the 
groove. The edge of this stud also, on the bearing side, forms the 
tongue. At therear end are three bronze studs, the projecting por- 
tions of which restson the bottom of the grooves, the remainder on 
the bore of thegun. Close toeach of the front studs isplaced a zinc 
stop. The hollow shot are studded in the same manner, with this 
exception thata(tulon) heel buttonis substituted for the front stops. 
These projectiles are calibred according to a gauge 0'4mm. larger 
than the diameter of the circle comprising the rifling, thus they 
cannot be introduced into the gun by the muzzle. Guns of 19 
centimetres which are not breech-loaders are therefore slightly 
different as to their rifling, in order that they may take these pro- 
jectiles. The projectiles for the 24 centimetre guns are arranged 
exclusively for breech-loading. The studding of the elongated 
shell and solid shot is identical. In front they have five studs of 
copper which fill the grooves, and in the rear five brenze studs of 
the same diameter, their projection being governed by the final 
inclination of the rifling. For the three calibres, in order to facilitate 
handling and to allow the projectiletobe withdrawn from the gun, 
if necessary, 2 loop of brass wire is fitted to the base of the pro- 
jectile. The position of the loop, moreover, is in a plane passing 
through the axis of the projectile, and the middle of one of the 
stops, serves as a guide in placing the shot or shell correctly on 
the planchette. 

Dimensions, Weight, and Charges of Projectile. 














Projectiles for gunsof ++ | 16¢.m. | 19¢, m. | 24 c. m. 
Mean calibre (millimetres) .. | 1623 1915 | 937 
Weight of elongated shell (loaded 81°5 k. 53 k. 100k 
Weight of solid shot (steel or cast 
SUCH) +6. 0s 00 00 0. ee. 80 45 k. 75 kk. 144k, 
Charge for firing elongated shell . 5k. Rk. 16k 
Charge for firing solid shot .. .. 75k. 12°5 20°24 k. 


~ Note.--It is intended to serve out shrapnel for guns of 16 centimetres 
and 19 centimetres, and these projectiles are in course of preparation. 

Cartridges.— These are of parchment paper, and are strong in* 
proportion to the weight of the charge. 














Calibre. | Weight. |Diameter.| Length. | 
c.m. | kilos. mm. mm. | 
16 5-000 150 800 | The diameter is that of the 
— | 7 500 150 425 mandril upon which the 
19 | 8000 159 420 cartridge case is rolled. 
-_ 12°500 176 540 The length is that of the 
24 16-000 218 480 | . 
— | 20-000 213 600 
— 24000 | 218 720 





* In 1867 ~ cartridges were in use at Toulon. 








Wads,—The wads are of seaweed. They are cylindrical, with a 
thickness equal to the diameter, a little less than the calibre of 
the 7 oa viz., 160 millimetres, 190 millimetres, and 240 milli- 
metres, . 

Loading.—The charge is made up of three separate parts, the pro- 
jectile, the wad, andthe cartridge. To load the gun the breech is first 
opened in the following manner : ~The lever of the breech piece, 
previously freed from the catch, is raised until it is brought up by 
the stop at the upper part of the breech, then by means of the 
hand loop formed by lower portion of the lever, the screwed breech 
block is withdrawn from its place on to the bracket (console). The 
bracket is then pushed to the right to open out the mouth of the 
bore. The breech being thus opened the bore is wiped out with 
a wet sponge, and the planchette placed in the loading position. 
The projectile is then brought to the opening into the bore, the 
front portion being placed on the planchette, the rear being sup- 
po. by the loader. The projectile is so placed that one of its 
studs engages with the groove in the planchette, and this is easily 
done when care is taken to preserve the loop at the rear end of 
the projectile in a vertical position. This done, the projectile is 
pushed forward by the hand until the rear stud is in the groove on 
the planchette, after which the forcing home is continued with the 
assistance of a rammer fitted with a transverse stop, to show 
when the projectile has reached its place. The staff of the sponge 
is also provided with similar stops to regulate the position of the 
cartridge. The wad is placed between the projectile and the cart- 
ridge. The mode of insertion of the cartridge in the 16 centi- 
metre guns has nothing remarkable about it ; but in loading the 
larger guns the cartridge is brought to the piece choke downwards 
in a cartouche with a movable bottom. The cover of the car- 
touche being removed and the front part introduced into the 
gun, the movable bottom is pressed forward by the 
hand, and so the cartridge is forced into the chamber. The 
cartouche is then withdrawn, the cartridge forced home to the wad, 
and after the loader has satisfied himself that the charge is pro- 
perly in its place, so as not to interfere with the closing ar- 
rangement, the breech is secured and the planchette removed. 
Previous to closing, however, the seat of the gas ring and the screw 
thread are wiped with a —- wetted with fresh water. The 
closing of the breech is performed by sliding the bracket to the left 
till it comes against the stop, the breech block is then placed 
opposite its place and is pushed in by the handle. With the 
hinged apparatus the bracket is swung round till it comes against 
the breech, the spring catch secures it and frees the breech piece, 
which is then forced home. A turn of the closing lever to 
the right serves to make all secure. As soon as the breech 
is fairly closed the safety apparatus frees the lanyard, the 
tube is inserted in the vent, and all is ready for firing. 
After firing, if it be desired to continue the practice, the vent is 
closed by the insertion of the pricker or drift from the time of 
opening the breech till it is closed again. The operation of open- 
ing, as above described, is repeated. Should the breech mechanism 
be stiff in its action the small end of a handspike is placed in the 
socket provided for the pgs on the rear of the breech piece, or 
the large end is inserted in the hand-loop, or, in the case of the 
24 centimetre gun, between this loop and that of the closing lever. 
Moreover, in the case of the 16 centimetre gun, which has no 
particular appliance of this kind, the opening can be facilitated by 
a light blow from a handspike on the handle of the breech piece. 
While the breech is being opened a man stands by ready to in- 
sert as promptly as possible a wet sponge, in order to prevent the 
smoke from finding its way back through the breech opening. 
The bore is sponged out as far as the seat of the projectile, after 
which the loading is proceeded with. While the charge is being 
inserted a manis told off to wipe the gas ring with a sponge. If 
the gas ring is heated it is cooled with water more abundantly 
applied. Itis also advisable to wash from time to time the interior 
of the gas check apparatus and the head of the bolt, also to ascer- 
tain that the boltislocked up and that the gasring is neither cracked 
nor worn. Now and then also the breech screw must be sponged 
over. The loading being completed and the seat of the gas ring 
cleaned, the breech is closed and the gun fired again, 

Cleaning after use.—On ceasing firing, the various parts of 
the breech mechanism are cleaned and carefully examined. 
They are then greased to preserve them from rust. If any wear or 
injury be discovered the armourer should be promptly informed 
of the fact. Moreover, he ought also toinspect the breech pieces 
himself occasionally, to assure himself of their efficient condition. 

Cleaning and Examining before Practice.—Before recommencing 
practice, the threads of thescrewand the femalescrew are thoroughly 
wiped and washed, to remove any grease that might bring about an 
accidental opening or unscrewing during practice. On the other 
hand, if necessary, the grease may be retained or renewed on the 
surfaces, in contact with the plug and the screw. The bolt of 
the gas ring is examined to see that it is screwed home. In 
the 16 centimetre guns the lanyard spring is inspected to see 
that it is in working order, and in the larger guns steps are taken 
to ascertain that the lanyard, between the hook and the button, is 
not long enough to allow the hook to be placed in the loop of the 
friction tube while the button is within the limit of the safety 
apparatus. Should this be the case the lanyard is shortened by 
making an ordinary knot near the hook. In general the captain 
of the gun ought to satisfy himself that every part is in working 
order, and should he discover any irregularity > should call the 
attention of the head armourer to the fact. During practice, also, 
he is to exercise the same watchful intelligence, and, if necessary, 
it is his duty to cease firing. 


GENERAL OBSERVATIONS. 

The cleaning of the exterior circumference of the ring and 
the interior of the chamber should be performed with great 
care, since any deposit of fouling would most probably cause 
an escape of gas. The use of fatty matters, which form 
with the fouling a tenacious mass difficult to remove, should be 
avoided, and fresh water, which dissolves fouling readily, should 
alone be employed. 

The inconvenience most frequently encountered in practice with 
these guns is the difficulty in opening or closing the breech, 
When this is caused by the displacement of the gas check bolt, 
which may have become unscrewed during firing, it is 
remedied by re-screwing the bolt. These unscrewings have 
become more rare since the bolts have been screwed to the left, 
as has been done in the 24 centimetre guns, and in a few of those of 
19 centimetres. But the most frequent cause of difficult closing or 
opening is brought about by the heating an quent 
expansion of the gas ring. Accordingly when the breech has been 
troublesome to open, the gas ring must be cooled, without dis- 
placing ‘it, by dant application of water. If after this the 
closing be still too difficult, it will be because the gas ring has 
suffered a permanent distortion, in which case it must be changed. 
Certain difficulties are also to be met with in the introduction of 
the projectile. The gunner should be careful in pushing it home 
so as not to force it, should he fail in introducing it properly. In 
this case he should withdraw it and replace it on the planchette in 
its proper position, after which he may again push it to its place. 
If it should be noticed that a projectile has one or more of its 
studs damaged, so that its introduction into the rifling would be 
hindered, it must be ve: on one side for repair by a proper work- 
man, who will be guided in his task by the condition of a perfect 
projectile. It has happened that gas rings of short texture, or 
made of poorly homogeneous metal, or having defects of brazing, 
which have nm unperceived during practice, have ultimately 
split. When this splitting is confined to the base in a circular 
manner, the gas ring may frequently last a long time, but it isalways 
more prudent to replace it whem the fault is discovered. When, 
however, the spliting occurs in the rim, or, being in the base, takes 
a radial m, the gas should be immediately changed, 
for it may fail at the next round and injure its seat. 

It may also happen, when the gas check is not perfect, that 








_ the escape of gas produces small gutterings or grooves on the sur- 





face of +: seat of thering, oron thegasri — me If these 
grooves be very slight the practice ma; continued, care being 
taken that the grooves on the gas ring do not coincide with those 
in the seat. But if the escape still continue the amourer should 
be summoned to change the gas check. Should the escape still 
continue in spite of the change and the gutterings increase, the 
firing should be stopped in order that the seat of the gas check 
be not seriously damaged. This is, however, the only thing to be 
feared and if the firing is absolutely necessary it may be con- 
tinued without fear of worse consequences 

No danger need be anticipated from the injury to the head of 
the bolt of the gas check apparatus, or from the gas ring itself being 
forced into the seat by the pack screw, and the gun may still be 
fired. Nevertheless, it is advisable, if there be time and the 
injury be noticed, to d the practice, in order that the 
difficulty of withdrawing the bolt be not increased. 

It is unnecessary to call attention to the other and less delicate 
portions of the breech mechanism, injury to which, such as break- 
age or destiuction of fastenings, do not altogether hinder regular 
use. In conclusion, the following im t warnings are given :— 
When at drill or practice the captain of the gun and those who 
assist in cleaning the parts, should be accustomed to observe with 
the eye and examine by the hand the state of the inner parts of 
the breech and its closing apparatus. 

During practice, should any improper wear be suspected, there 
should be no hesitation in suspending the fire and in summoning 
the armourer, who should a)ways be within call. 

Finally, during action, whenever an opportunity offers it should 
be seized, in order that worn or damaged parts may be renewed 
and the gas ring changed. In order to facilitate these changes 
there will be provided with each gun one or two washers, which, 
being fitted in advance with their gas rings and bolts, can often be 
placed in position more easily than a gas ring can be changed, 
especially if its bolt be strained. 

It will be unnecessary to offer any explanation with regard to 
the sights, since they are similar to those hitherto employed. 
But it may be well to point out the advantage that is afforded in 
an action at close quarters by the simple use of the natural sight, 
with which the gunners ought to exercise. 
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ments in the manufacture of acids and alkaline salts.”"—A communi- 
from , New York, U.S. 


2868. Jonw Brooks, G! a N.B., ‘‘Improvements in 
the bushes of _—~ locks for ships or veesels.”—31st October, 1870. 
2870. WILLiaM MMANT, verie- Fleet- don, “A 


‘ood-street, Cheapside, London, and 
Freperick Wuite, Camberwell, Surrey, ‘‘ Improvements in apparatus 


for lighting.” 
2874. Josaua Woopcock and James Covu.rer, Dewsbury, Yorkshire, 
-lane, London, “Improvements 


“Im means or for ini blue dyeing.” 

2876. Witt1am Epwarp Newton, 
applicable to safes, vaults, and other structures for con g valuable 
property, and in alarm a) or telegraphs connected therewith.” 
—A communication from Edwin Holmes, Brooklyn, New York, U.8., 
and H Clay Roome, Jersey,’ U.8. 

2878. StepHEeN TUDDENHAM, er beth, Surrey, “‘ Improve- 
ments in the construction of metal gates, applicable to tie rod 
couplings, hinges for shop-blind arms, and other useful purposes.” 

2880. Tuomas Baker, Ilford, Essex, ‘‘ Improvements in boots and shoes.” 
—lIst November, 1870. 

2882. ALEXANDER McNeILE and James Starter, John-street, Pentonville- 
road, London, ‘“‘ Improvements in the wheels of vehicles to run on 
common roads.” 

2884. Orro Trossiy, Museum-street, London, “‘ A new mode or apparatus 


for obtaining and appl: motive power.” 
2886. Jonw NaTuaniEL Lessware, Bow-road, London, “* Improvements 


in cen machines or hydro-extractors. 
2888. Ropert Joun Hixon, Belfast, Antrim, Ireland, “‘ Improvements 
in or manufacturing tobacco.” 


Protected for Six Months on the Deposit of 
Complete Specifications. 
“tus collin sok tabtguetiong palin, empdoioemag tex cok Seis 
or cooling ani V4 mani , and o) 
cc solution for the same and other purposes.”—2nd November, 
2892. Uria, Kixc Mayo, Massachusetts, U.S., “A new and useful 
improvement in dentistry or in the preparation of artificial teeth, and 
in the manufacture of mouth plates or — therefor.”—A com- 
a from Josephus Brockway, New York, U.S.—2ud November, 
2897. CHARLES Wnaeatstone, Park-crescent, Regent’s Park, London, and 
Jonny Martuias Aucustus Strow, Tolmers-square, Hampstead-road, 
London,‘ Improvements in fast-speed el magnetic telegraphs, and 
in apparatus relating thereto.”—3rd November, 1870. 
2940: James Henverson, New York, U.S., “Improvements in refining 
cast iron for foundry purposes, and in the production of wrought iron 
and steel.”—Sth November, 1870. 





Patents on which the Stamp Duty of £50 has been Paid. 


3153. CHARLES ANDERSON, Fettykil, Leslies, Fifeshire, N.B., ‘‘ Regulating 
or adjusting the position of endless travelling webs or bands.”—8th 
November, 1867. 

3490. JoHN ae, ge Antrim, Ireland, “ Candle-dipping 

hines.”—7th December, 1 

3193. FreDERIcK Ransome and Henry Bessemer, Queen-street-place, 
London, and Eryvest Lestre Ransome, Greenwich, Kent, “ Grind- 
stones, &c.”—11th November, 1567. 

5207. Jonw Drtion Scatty, Moor-street, Burton-on-Trent, ‘“Casks.”— 
12th November, 1867. 

3406. Samuet SHarrock, Liverpool, “ Posts or uprights for telegraphs.” 
—30th November, 1867. 

‘buildings, London, ‘“‘ Breech- 


3214. Witt1aM Rospert Lake, South t 
3244. James TemPLEMAN, Glasgow, Lanarkshire, N.B., ‘ Fire-lighters, 








loading fire-arms.”—13th November, 1867. 
."—15th November, 1867. 


Patents on which the Stamp Duty of £100 has been Paia. 
2838. MatrHew ANDREW Murr and James McIuwnam, Glasgow, Danark- 
vi tt: November, 186 


Mand 





shire, N.B., “‘ Looms for z. , 1863. 
2896. Witt1aM Brinces Apams, Hollymount, Hampstead, Middlesex, 
“ Wheels, tires, axles, &c.”—19th November, 1863. 


Notices of Intention to Proceed with Patents. 

apts by ng Ayres, Nottingham, “Horticultural buildings, &c.” 
—lat July, . 

1878. OSBORNE REYNOLDS, Manchester, ‘‘Propelling ships or vessels.”— 
2nd July, 1870. ” 

= — a 7 Preserving documents.” 

. JOHN SHANKS, “ Discharging water and air steam pipes.” 
—4th July, 1870. ~— 

1896. Epwarp Ho.pey, Bradford, “‘ Preparing and combing wool, &c.” 

1897. Jonn Heaton, Eastwood, ‘‘ Motive power.” 

1901. Toomas Hypes and Witiiam WIcFULL, Sheffield, “Vertical and 
horizontal bars of iron hurdles, &c.” 

1903. Epwarp THomas Hucues, Chancery-lane, London, “Caustic soda.” 
—A communication from William Helbig. 

1904. Witt1aM Rozsert Lake, Southampt gs, London, “Fur- 
naces, &c.”—A communication from John Y. Smith.—5th July, 1870. 

1905. Georce Burney and Cartes Incatt, Millwall, London, “ Storing 
petroleum, &c. 

1907. Jonn Ropertson, Nitshill, “Tubes.” 

1909. Jonny Bourne, Mark-lane, London, ‘‘ Cutting various substances.” — 
6th July, 1870. 

1921. Isaac WuresmiTH, Glasgow, ‘‘ Looms for weaving.” 

1922. Bensamin Dopson, Taomas THORNLEY, and Joun Setrve, Bolton, 
“Cleaning the fluted and top rollers of machines used in preparing 
and spinning cotton, &c."—7th July, 1870. 

1935. JaMEs BoucHanan and Samvet Vickess, Liverpool, ‘‘ Reburning 


1940. AmBsoRN Pierre, Count Sparre, Boulevart St. Martin, Paris, 
+ <1 fire-arms.” 
ae ae Gray Jackson, Dockhead, Surrey, “ Cordials.”—8th July, 


hniladi 





1965. Gzorce FEATHERSTONE GriFFin, Great George-street, Westminster, 
“ Permanent way of railways and tramways.” 
1968. JonN WALKER McCarter, City Saw Mills, Foyle-street, London- 
oe, “ Condensers for steam ines.” —12th July, 1870. 
1981. Joun Henry Jounson, Lin ’s-inn-fields, London, “ Carpets.”— 
& . } Soe from William Wallace and Charles McAllister.—13¢ 
y, 1870. 
2000. Henry Woopcrorr Hammonp, Manchester, ‘‘ Drain pi — 
communication from ae ares Justice. wares 
2008. Jonn bn pa Du ay ,~ a om, Waterford, 
7 J * oe Y, 1870. 
2061. Wittiam Epwarp Newton, Chancery- “Lamps.” — 
communication from Franklin Thomas tnd =— eh 
2065. Joan Henry Jonnson, Lincoln’s-inn-fields, London, “ Producing 
loric &c.”—A communication from Haydn 


» “« Fire-arms,”—9th August, 1870. 
2349. THoMas FREDERICK HENLEy, Pimlico, Lon - ad 
so cele ees Giadirainnes Sete “omy 
2358. W1LLIAM RoBERT E, ithampton-buil London, “ Sewin; 
machines, &c.”—A communication George Henry Collins.—27 





berland, and RoserT Brypon, Warrenaven, “ Preven’ - 
— Se or used for mines, &c.”—10th 
2494. Witiam Boccerr, Lin Bs { London, “ 
wand —— slate 7 me Chelsea, on, “Cutting 
. Isaac Hatcu, Jonn GH, and Isaac Hae: Westbrom 
“ Water-closets.”—16th 187 emg — 


2586. Davip McCoury Weston, Glasgow, “Centrifugal machines.” — 


Sah Soke Metaoam, Gant George-street, W 
OHN BRUNTON, ‘estminster, 

CurisTopHer Rapier, Westminster-chambers, Werntaste, wo 
— interlocking railway switches, tongues, &c.”—29th September, 


2623. Epmunp Leacu, “D: textile 

is ing. gard Grr tra, wae oF oem 
from Crompton.—5th rhage My 
Kirxman, High-street, Islington, London, “ Treat- 


Southsea, “ Direct-acting steam engines.” —7th 





8. Stes Reman Rosertson, Lurgan, “Sewing machines.”—18th 

D ‘ 

2746. WiLtiaM Francis Reynowps, Albert-square, Ratcliff, London, and 
JONATHAN ALDOUs Mays, West»street, Finsbury-circus, London, “ India- 
rubber or caoutchouc tires for wheels.” 

2748. Briertey Denuam HEA.evy, Glasgow, “ Heating steam boilers.”— 
19th October, 1870. 

2755. Jonn Henry Jonwson, Linc2ln’s-inn-fields, London, “ Mluminating 
and ventilating roofs, &c.”—A communication from Theodore 


yatt. 

2756. WiLt1aM Twrnino, Birmingham, and JoserH DANGERFIELD, Aston, 
near Bi “ Pins.” 

2765. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Bridges.”— 
A communication from Charles Shaler Smith, Charles Hazlehurst 
Latrobe, and Frederick Henry Smith.—20th October, 1870. 

2785. Apet Eocar Samrts, Mortlake, “ Locks or fasteners for doors, &c.” 
—22nd October, 1870. 

2797. Ernest von Jerssen, San Francisco, California, U.S., “ Automatic 
lubricators.”—24th October, 1870. 

2805. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “‘ Horseshoes.” 
—A communication from Ebenezer Cate.—25th October, 1870. 

2814. Witt1amM Bywater, Sweet-street Foundry, Holbeck, near Leeds, 
and Jack Suaw, Hunslet, near Leeds, “ Dra’ , spinning, and twist- 

$ ing flax, tow, &c.”—26th October, 1870. 

2830. Ricuarp Pupsey Dawson, Delbury Hall, Salop, “Slide rests.”— 
27th October, 1870. 

2844. Joun Govucu, Kirby-street, Hatton-gardeu, London, “ Printing 
presses.”—28th October, 1870. 

2846. ALFRED Lona, Aylesbury-street, Walworth, Surrey, “‘ Controlling 
the ep of fluids,”--29th October, 1867. 

2862. Wittiam Rospert Lake, Southampton-buil London, ‘‘ Looms 
for weaving.”—A communication from Enoch volt Terrel.—3lst 
October, 1870. 

2892. Urniat Kiso Mayo, Massachusetts, U.S., “‘ Artificial teeth, &c.”— 
A communication from Josephus Brockway.—2nd November, 1870. 

2898. James Howarp and Tuomas Puituips, Bedford, “ Ploughs.”—3rd 
November, 1870. 


All ha an interest in g any one of such applications 
etme ae their objections to such applicati 
SB Se eiice et Che Commninciones of Patents, witein Soustemn days of its 








List of Specifications published during the Week ending 
{12th November, 1870. 

600, 1s. 6d.; 669, Is. 2d.; 682, 6d.; 711, Is. 4d.; 726, Is. 2d.; 742, 8d.; 
744, 10d.; 746, 1s. 10d.; 750, 1s 2d.; 751, 10d.; 756, 8d; 757, 8d.; 762, 1s.; 
764, 10d.; 765, 1s. 8d.; 767, 10d.; 771, 2s. 10d.; 772, 10d.; 776, 10d.; 781, 
8d.; 786, 1s.: 790, 8d.; 793, Sd.; 796, 2s. 8d.; 798, 10d.; 800, 1s.; 80%, 10d.; 
806, 10d.; 809, Is. 6d.; 815, 1s. 4d.; 823, 10d.; 851, 10d.; 870, 8d.; 889, 10d; 
956, 8d.; 978, 1s.; 985, 4d.; 986, 4d.; 988, 4d.; 989. 4d.; 990, 4d.; 993, 4d.; 
995, 4d.; 96, 4d.; 998, 4d.; 1002, 4d.; 1003, 4d.; 1005, 4d.; 1009, 4d.; 1010, 
4d.; 1012, 4d.; 1014, 4d.; 1019, 4d.; 1020, 4d.; 1022, 4d.; 1024, 4d.; 1026, 4d.; 
1.28, 4d.; 10.9, 4d,; 1031, 6d ; 1036, 4d.; 1038, 4d.; 10.9, 4d.; 1040, 4d.; 
ae 1043; 4d.; 1045, 4d.; 1046, 6d., 1051, 4d.; 1053, 4d.; 1089, 4d.; 

186, 6d. 


*,* Specifications wil] be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 

to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
‘buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 
The followiny descriptions are made from Abstracts prepared expressly fe 
Tue Encineer, at the office of her Majesty’s Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1180. C. Luna.ey, Greenwich, “‘ Boilers.” —Dated 22nd April, 1870. 

In fitting tubes to boilers, refrigerators, and other vessels, he makes the 
holes in the vessel’s skin of diameter than the tubes to be placed 
in them, and he fits over the ends of the tubes tapered or inclined rings 
preferably in two or more sections. These rings he draws to force into 
place by a tool, which is passed through the tube, so that it can act upon 
the ring in the desired manner. In some cases when the tube is plain he 
makes one end of greater thicknes&, and the action of the expanding 
causes it to spread outwards and up the larger diameter of the aper- 
ture in which it is tobe fixed. In some cases he forms a screw thread upon 
cne end of the tube, both on the inside and on the outside, and by means 
of the tool he causes the tube to turn and screw upon one of the rings for 
the same purpose ; this screwing up causes the ring on the other end to 
fit accurately. This tool has an expanding end with ring pieces, or an 
enlarged end to act,upon the inner diameter of the end of the tube, to in 
crease it and make it fill out to bite the ring at all parts in a secure and 
firm manner. 

1190. A. Moranp, Leeds, “‘ Kilns.”—Dated 25th April, 1870. 

This consists, First, in providing the kiln with an air chamber or reser- 
voir, which, bya po eS arrangement of the flues or and 
dampers, may be made to communicate with all or any of the chambers 
of the kiln. Secondly, in the construction of the kiln with these flues or 

ssages so arranged that the kiln has great strength and durability, and 
is very convenient, while at the same time its cost is greatly diminished. 
Thirdly, in the combination with the drying and burning chambers of 
means whereby the inventor can supply them with a current of air pro- 
duced by a fan or other blowing apparatus, and thereby expeditiously 
effect the drying of the green bricks or other articles in the chambers in 
which they are to be burnt, and the subsequent cooling in the same 
chambers. 

1191. 8S. D. Ticuman, Jersey, U.S., “ Bowlers.” —Dated 25th April, 1870. 

This relates to heaters for heating gaseous fluids, ordinarily atmospheric 
air, by the aid of steam or hot — of combustion flowing through 
tubes. The inventor provides in such structures means for increasing 
the heating surface and for directing the flow of the fluids, so that the 
fluid to which the heat is icated will d entirely, and 
its place supplied by other fluid at the original low temperature, instead 
of remaining and flowing along the heating surfaces in contact there 
with. 

1207. G. F. Unpe.noven, Kalk, Germany, “ Boilers.”—Dated 27th April, 





1870. 

In addition to the ordinary safety valve the inventor employs a safety 
apparatus of the following construction. In the top plate of the immer 
c ber of the boiler, just above the centre of the fireplace, tapped holes 
are made, which are stopped up with screws, the said screws having 
holes drilled through them, filled with a posit which b 
dissolved when the pressure of the steam in the boiler is greater than the 
boiler should sustain, and as the composition is dissolved the water will 
pass through the holes in the said screws and extinguish the fire.—Not 
proceeded with. 

1212. E. Wiczeut and J. Powwit, Halifax, “Steam engines."—Dated 27th 
April, 1870. 

This consists in either casting the high-pressure cylinder u the 
cover of the low-pressure one, or casting the two cylinders tageteer con- 
centrically in line with each other, and in having two piston rods to the 
low-pressure piston projecting on opposite sides (outside) of the high- 
pressure cylinder, and cunnected to the same crosshead to which the 
piston rod of the high-pressure cylinder is connected, and thereby worked 
simultaneously. 

1216. H. E. Curtis, Llansantffraid, “ Oscillating cylinder engines.”—Dated 
27th April, 1870. 

The inventor forms in the inner trunnion of each cylinder steam 
passages which lead from the supply and discharge ports in the cylinders 
to their tive steam . These chests form also for 
the inner trunnions of the cylinders, «nd the rocking of the cylinders is 
made use of for cutting off the supply of steam thereto, and for opening 
the discharge ports.— Not with, 

1217. J. BURNLEY and W. Nicuots, Leeds, “ Boilers and furnaces.”—Dated 
th April, 1870. 








1225. R. B. Hamet and J. B. Hopes, Jersey, “ Transmitting power.” 
Dated 28th April, 1870. 

The inventors employ an independent intermediate wheel, weighted or 
loaded to a proper or suitable extent, in connection with a pinion wheel 
and an outer annular w The pinion, which is fixed and secured on a 
rotating shaft, has bearings within the hollow shaft of the outer 
wheel, and with the intermediate wheel. The intermediate wheel 
is boved or flanged, and its flanges work in contact with the inner surface 
of the rim of the outer wheel, upon which it is supported, and drive the 
outer wheel by friction. This intermediate wheat S weighted or loaded 
proportionately to the amount of driving power applied and the resistance 
to be overcome, and to such an extent t while in operation it will re- 
tain a position nearly perpendicular to or nearly directly under the pinion, 
and supported, as befure stated, upon the inner side of the rim of the outer 
wheel. The driving power being applied to the shaft upon which the pinion 
is secured, motion is transmitted through the medium of the pinion to the 
loaded intermediate wheel, and through the medium of this intermediate 
wheel to the outer annular wheel, which in turn conveys it, through the 

dium of any suitabl hanical devices, to any machinery to which 
their mechanism may be attached. 


Class 2.- TRANSPORT. - None, 


Class 3.—FABRICS., 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1162. J. Mitton, Glaagow, “* Yarn holders.”--Dated 2ist April, 1870. 

This consists in a tubular spindle or sheath of thin or light metal of a 
tapered form, and made hollow, and with slots and perforations, so that 
bleaching, dyeing, or other liquids may have access to the core of the 
cop, and so as to insure complete saturation and uniform auction through 
out the thickness of the cop. 
1171. J. R. Cuarg, Maine, 

April, 1870. 

This consists, First, in a cam wheel provided with areversible vane sus- 
ceptible of automatic adjustment to a right and left-hand pitch, and to 
an annular or central position. Secondly, in the combination of a vane 
and comb bar with a reversing tumbler, arranged and to operate sv as to 
admit of a period of rest for the comb bar during two revolutions of the 
said vane, prior to reversing the motion of the bar. Thirdly, in the com- 
bination of a tumbler, provided with a ve and recesses, with the vane 
provided with a rounded projection. Fourthly, in the combination of a 
tumbler provided with tappet wheels with adjustable dogs with pins. 
Fifthly, in the combination of a cam grooved upon opposite sides, with an 
arm carrying a needle, and also with another arm, and a looper operating 
shaft. Sixthly, in the combination of a needle arm with a needle carriage 
1177. G, Litr.e, Oldham, ‘‘ Combing cotton, d&c.”—Dated 2lat April, 1870. 

This consists in the use of a travelling or rotating surface running in 
contact with the roller and shaft. 

1181. 8. Featuer., Cleckheaton, “ Slubbing'and jinishing fibres.”—Dated 

Brd April, 1870. 

In front of the drawing rollers, and immediately above the top of the 
spindle the inventor places a ‘‘fork,” turning on an axle or stud sup- 
ported on the top spindle rail. One end of the fork is in close proximity 
to the front rollers. When the rollers begin to wrap the slubbing catches 
the fork, turning on its axis or stud, and operates a rod or bar cunnected 
with the ordinary stop motion of such machinery.—Not proceeded with. 
1182. G. Bernuarpt, Radcliffe, “‘Spinning and doubling.”—Dated 23rd 

April, 1870. 

This consists in employing a shaft passing from end to end of the 
frame, and having bearings in the ends of the vertical bars in front of 
the roller beam, and in forming on or fixing the hooks for the flyers and 
the guide wires of the thread in this shaft, so that when the shaft is 
turned the hook will be brought forward into the position to come against 
or carry the flyers when the vertical bar in front of the roller beam is 
lifted to remove the fiyers from the spindles. When the shaft is turned 
back into its position when spinning the hooks are out of the way, and 
are covered up by an inclined sliding plate. The empty bobbins may be 
slided renin § directly or diagonally by means of a bobbin, pusher plate, 
and diagonal slots.—Not proceeded with. 

1187. M. Brown, Westhead, and R. Suitn, Manchester, “‘ Plaiting and fold- 

ing tapes.”—Dated 23rd April, 1870. 

Two sets of fingers are placed in pairs on each side of the space through 
which the fabric passes to be plaited, but in such positions as to consti- 
tute holding apparatus for successive plaits, by preference of different 
lengths. ese fingers are thrust forward to take the folds or plaits, and 
are withdrawn therefrom by cams, weights, or other suitable apparatus, 
the motions being timed to allow a holding by two fingers at the same 
time. — Not proceeded with. 

1195. J. Lorp, J. Gresty, and C. Cross, Pendleston, “ Sorting cotton.”— 

Dated 25th April, 1870. 

The fibre is conveyed into the machine, by means of an ordinary creeper 
or endless travelling apron, through a pair of feeding rollers, and is pre- 
sented to a revolving beater, which separates the fibre and throws it 
forward by the stroke. It then comes under the influence of a current 
of air produced by a fan placed below the beater, which carries it furward, 
and is assisted in its action if necessary by means of an exhausting fan 
at the other end of the machine. The length of the receiving chamber 
through which the fibres are carried by the current of air, and in which 
the separation or assorument takes place, w'll depend in a great measure 
upon the nature of the fibre to be treated and the strength of the current 
of air therein.--Not proceeded with. 

1199. L. Wricur and J. Fox, Nottingham, “‘ Lace.”—Dated 26th April, 

1870. 

This consists in the employment of bobbin threads and threads 
in the production of what is known in the lace trade as tabby weavings 
in the following manner :—Supposing a woven band or breadth of, say, 
one-quarter of an inch in width is desired to be made, a bubbin thread 
and a warp thread at each me, of the band or breadth is employed, 
and one or more bobbin threads between each selvage. 

1201. R. BrrKry, jun., Nottingham, “ Ornamented net.”—Dated 26th April, 

1870 











U.&., “Knitting stockings."—Dated 22nd 


wv 

The inventor takes the net or lace as it comes from the machine, and 
prints upon the matted parts the various colours required with a scries 
of blocks or printing surfaces made to correspond with the designs of the 
matting, so that the matting may be coloured, whilst the open work or 
meshing is left plain. The net or lace is then steamed or otherwise 
treated by any ordi known means to fix or clear the colours, and is 
afterwards dressed and finished in a manner similar to that in which a 
plain net or lace is commonly dressed. In this manner a new article of 
manufacture is obtained, that is to say, an ornamental net or lace fabric 
having a und of plain net, with a pattern of close work with variously- 
coloured details printed upon it. 

1208. T. Wrictey, Manchester, ‘* Looms.”—Dated 27th April, 1870. 

The improvements consist in connecting the swell, or the finger of the 
stop rod exerting a pressure upon the swell, with the crank arm by 
means of a cord, chain, or wire, or the connection with the swell may be 
made from any other equivalent moving or portion of the loom. 
The arrangement found the best adapted for carrying out the improve- 
ments consists in connecting the swell or finger of the stop rod by means 
of a cord or chain a crank arm at a point between its connections 
with the crank and slay sword. When the connection between the crank 
arm and swell has been thus made, the action communicated to the 
swell, and its effect upon the shuttle when the loom is at work, may be 
thus described.—Not proceeded with. 

1219. C. F. A. Smwonrs and E. W. Corri, Glendole, U.S., “ Cleaning 
wool.”—Dated 27th April, 1870. 

The inventors take any of the lighter hydrocarbons produced by the 
distillation of petroleum or coal, such as naphtha, benzine, benzole, or 
gasoline, and applies the vapour thereof to the wool or other substance 
to be cleansed. For this pur they distil the hydrocarbon and pass 
the vapour upward Ei the wool or hair, which is laid on racks or on 
agrating. That part of the vapour which takes up the oil and grease is 
deposited below in a receiver as a liquid h drocarbon holding the oil and 
grease in solution. They then redistill this liquid, leaving the oil and 
grease in the bottom of the still. 

1220. R. H. Hay and A. T. Ricuarpson, Mobberley, “ Crape.”— Dated 28th 
April, 1870. 

This consists, First, ping or crimping tissues composed of cotton 

‘ Lge yarn and ordinary cotton yarn, in order to 


arn f cotton cra) 
ee teatonthes tations of the ordinary Norwich silk crape. 


an imitation or i 





The inventors support the travelling chains of grate bars u guide 
=. Rp fe lin PA furnace, -_ ‘a fred, they 
er auxiliary longitudinal su i laces for the 
to slide upon in the centre orat suitable intervals of the width of the 
furnace. in order to apply the travelling chain of grate bars tointernally- 
flued “‘ Cornish boilers,” they sometimes remove the lower part of the 
boiler and flues for a suitable distance for the length of the furnace, and 
support the furnace crown and omatng pare te o s By thus 
al the furnace part of the boiler they are to introduce the 
chain of grate bars with great facility and advantage. 
1223. J. Lee, Hippeehohne, “ Motive power.”—Dated 28th April, 1870. 
This sist in Settes the water, after ha done its duty in 
turning a bucket wheel, to turn another bucket wh 
at a lower level. f. See Sees ee ae ~ end he 
pane goon f suitable description to which it may be applied 
as heretofore, the latter, or second wheel, is to be employed to pump 
the water, or a portion thereof (after having done ita duty there), back to 
be again supplied to the first or cylinder.—Not proceeded with. 








. ‘ , 

Also in crimping or cra tissues compesed of silk yarn, as ordinarily 

empluyed inthe manufacture of crape combined with ordinary cotton 

yarn, In order to produce fabrics similar in appearance to the ordinary 

Norwich silk crape. 

1224. P. Sure, T. H. Leatuer, and E. W. A. Marniver, Keighley, 
“‘ Preparing wool for combing.” —Dated 28th April, 1870. 

This consists in the application of a porcupine or toothed roller betwecn 
the fluted feed rollers and the gill combs for straightening, or assisting 
to straighten, the slivers or fibres in their passage through the machine. 
—Not proceeded with. 

1228. M. Jerrenson, Bradford, “‘ Combing wool, &c."—Dated 29th April 
1870. 








This consists in a novel means or method of traversing or the 
lateral t of the leathers or aprons so as slowly and grad to 
t different of the working surfaces thereof for action u 
Eee slivers, and ereby to prevent undue wear of the aprons 
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maintain equality of the surfaces. This traversing or lateral motion is 
obtained from the rotary motion of either the tightening roller or one of 
the fluid rollers by applying a worm or screw on the shaft of such roller, 
soas to be driven thereby, but capable of sliding thereon, which, by 
means of gearing, gives reciprocatory motion to a slide-bir or a strap- 
guide, or to any of the roller shafts whereby the apparatus is rendered 
self-acting and self-adjusting. 

1229. T. Torre, Manchester, ‘* Piled fabrics.”—Dated 29th April, 1870. 

The inventor prefers to put in all the picks (instead of only half, as 
heretofore) before he puts in any back or ground picks to fasten the 
pile. He then puts in one or more picks (two being preferred) for the 
ground or back, and afterwards repeats the face or pile picks, and so on 
alternately. By these means he is enabled to work the pile much closer, 
and thus to produce a richer and more brilliant effect on the face than 
has hitherto been obtained in this class of piled fabrics. The combination 
of the cotton and the linen threads is so arranged that the warp, being 
entirely cotton, the linen and cotton weft threads are so thrown into the 
cloth that the linen only produces the pile, and the cotton weft produces 
the binding or back threads, and by these means the inventor obtains a 
beautiful and brilliant face with a firm and fast pile and back. 

1235. R. H. Cottyer, Lille, France, ‘‘ Preparing flax, dc.”—Dated 29th 
April, 1870. 

The flax or other fibrous material is fed on to the surface of a revolving 
toothed or fluted drum, the axis of which drum is mounted in bearings 
in a suitable frame. The drum carries the fibrous material from the feed 
end of the machine to the delivery end thereof. In its passage on the 
drum the fibrous material receives the disintegrating action of two or 
more fluted or toothed rollers set round a part of the periphery of the 
drum, which gear with the flutes or teeth of the latter and roll, rock, 
or uscillate in the teeth of the drum, the rollers being carried by a 
separate frame mounted on the axis of the revolving drum, and capable 
of oscillating motion thereon. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 


1161. W. A. OaTELey, Wadebridge, ‘ Reaping and mowing.”—-Dated 21st 
April, 1870. 

This consists in fitting these machines with an additional inner spur 
wheel of the ordinary construction, that is, having teeth on the outside 
of its rim. The two spur wheels may be cast in one, or the additional 
inner spur wheel may be attachéd to the dise by bolts and nuts, or other 
mechanical means suitable for such purpose. The two wheels have one 
pinion in common, and either of them may be thrown into gear by 
suitable apparatus; which is constructed substantially as follows :—The 
dises with the two wheels are carried one on each end of an axle, the 
central part of which is formed as an ecventric or crank, which carries a 
frame for the aforesaid pinion. By twisting the crank one way or the 
other, which may be accomplished by suitable link or quadrant motion, 
the pinion is thrown into gear with one or other of the wheels, or out of 
gear altogether. 

1165. A. B. Atparet, Paris, “Reaping and mowing.”—Dated 21st April, 
1870. 

Motion is communicated to the cutting teeth by means of a crank and 
long connecting rod at the outside of the machine, which crank is actuated 
by means of suitable gewing leading from the driving wheel of the 
machine, The connecting rod is mounted in a bearing which allows of 
working obliquely without increasing the friction. The rakes are 
actuated by means of gearing on a vertical jointed shaft connected with 
the criving wheel ; this shaft carries a pinion at the top, which drives a 
wheel on the rake shaft. This pinion may be brought at pleasure into 
or out of contact with the wheel, by means of a hand lever, or a differen- 
tial movement may be adapted to the rakes.—Not proceeded with. 

1169. J. Gray, Uddingston, “* Ploughs.”—Dated 22nd April, 1879. 

‘These pluughs are composed of two plough bodies, arranged so that 
they can set in advance, in order that when the implement is reversed at 
the end of a pair of furrows the plough in advance may always be the one 
nearest to the last made furrow. The plough bodies are connected to the 
middle frame or beam by two (or it might be more) horizontal levers, 
which are jointed at their ends to the plough bodies, and with them form 
a jointed parallelogram or parallel motion. 

1170. R. EickeMeyer, Yonkees, U.S., ‘* Mowing and reaping.”— Dated 22nd 
April, 1870. 

This consists in combining with the main axle or shaft of a mowing or 
reaping maching, and the cutter bar or its pitman connection, a rotating 
wheel which rotates with the main «xle, and an oscillating wheel which 
does not rotate, but swings upon gimbal joints, the combination and ar- 
rangement of the mechanism being such that the motion required for the 
cutter bar is obtained by the action of the two gear wheels. 

1189. W. THompson and 8. SLaTHer, Hull, “ Mills.”—Dated 23rd April, 
1870. 

This relates to mills for grinding cattle food, Which are constructed 
according to this invention with an axis or spindle, driven at a hizh 
velocity, and having upon it arms or beaters. These arms or beaters are 
closed in a cise grooved at its periphery, and the material to be ground is 
fed into the casing near to the axis, and it is discharged at the openings 
near the periphery, these openings being covered with screens or per- 
forated plates, with openings in them of such a size as to prevent the 
escape of the material until it is sufficiently reduced. 

1196. 8. and J. Ranpaut, Linslade, “* Harvows.”—Dated 25th April, 1870. 

The inventors make the main beams of a hollow or grooved section, open 
downwards, thus consisting of a flat top piece with a space between, or 
they may be made of aU section. In some cases the flat top piece is 
ribbed. The tines are made with an eye at their upper end for the cross 
bars and the keys to pass through, which latter secure both cross bars 
and tines to the main beams. The upper part of the tine is flat, and of a 
thickness equal to, or rather slightly less, for clearance sake, than the 
groove or channel in the main beam above referred to; it is formed with 
a shoulder front and back, which rests against the under side of the beam. 
Each cross bar is formed with a notch, where it joins or clips on toa 
main beam, which on each such place has a corresponding notch for the 
notch onthe cross bar to lock with or into, thus keeping the,main beams 
at their proper distance apart, and at the same time rigidly securing the 
tines, 


Class 5.-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
1173. J. A. Wane and J, Cuerry, Hornsea, *‘ Roofing tiles.”—Dated £2nd 
April, 1870. 

This consists, First, in the manufacture and use of tiles with fianges, 
both dovetailed, rabetted, or undercut and tapered, combined with rolls 
or fastening pieces, with dovetailed or correspondingly shaped and 
tapered grooves udapted to lock the tiles together, such tiles being also 
cut away at the lower part in order to admit and overlap the next lower 
course of tiles and receive the upper ends of the next lower course of 
rolls or fastening pieces. 

1174. G. W. Cooke and H. Kexnepy, Bangor, “‘ Securing’ slates.”—Dated 
22nd April, 1870. 

A galvanised iron or metallic eye is fixed through a cramp or otherwise 
to the underside of the ridge at the angle formed by the two united sides 
thereof, and a bent or angular pin or stud of the same or other suitable 
material is fixed in the ridge boards of a roof, the ridge being secured as 
required by the eye in the same passing over the fixed pin or stud.— Not 
proceeded with, 

1202. Sir W. F. Cooke, Bart., and G. Hunter, Tooting, ‘ Stone cutting.”— 
Dated 26th April, 1870. 

This consists, First, in constructing or building up the cutting barrel of 
the stone cutting machine in separate plates or arms. Secondly, in the 
method of fixing two cutters in an oblique gap or jaw with a wedge- 
shaped piece and screw ; and, Thirdly, in the construction of the cutting 
barrel with tool sockets of depths varying one from another by steps. 
1204. H. Y. D. Scorr, Ealing, ‘ Cement.”--Dated 26th April, 1870. 

The inventor employs sixty-seven parts of quicklime, thirty parts by 
weight of fineunctuents, and three parts of plaster of Paris or other cheap 
and soluble or partially soluble sulphate, such as sulphate of iron. 

1205. H. Y. D. Scorr, Ealing, ‘‘ Mortar.”—Dated 26th Aprii, 1870. 

The plan which the inventor adopts in dealing with the lime used in 
the manufacture of mortar is the reverse of that generally followed. 
Instead of slaking the quicklime he so ducts i ipulation that 
none of the action termed slaking shall take place before use, but that 
the whole of the lime shall become, as it were, “chilled,” to use the 
ordinary expression. The hydration then takes place in the work after 
the water has been used, the “stuff” being applied, even in the case of 
plastering, immediately, or within one or two hours of its being made up. 
1232. E. W. Bucier, Hanley, ‘‘ Door knobs, handles, and spindles.”—Dated 

29th April, 1870. 

The inventor makes the square tube by preference thicker at one of 
its sides than at the others. He gives this additional thickness by pre- 
ference by providing the tube with a longitudinal piece of metal and 
doubling it upon the exterior of one of the sides of the tube. He places 
the square tube in the neck of the knob, so that the thick side of the 
tube is situated against the hole in the neck through which the fixin; 
screw is ed, and he makes in the thick side of the tube a tappe 
hole, into which w fixi — takes. He fixes the one yp in the 
knob by making a V or er shaped depression or recess exterior 
of the neck of the knob opposite the hole in the neck through which 








the fixing screw and, by means of a tool through the last- 
Snoutionedl bole ia the rstal’of one of the thin ides of the tube, is forced 
outwards nto the depression or access in the neck. 


1233. F. Ransome, Cannon-street, ‘‘ Artificial stone.”—Dated 29th April, 
1870. 


The inventor combines finely divided silica in a soluble state, obtained 
either artificially or naturally, as, for example, that found in the neigh- 
bourhood of Farnham, with a solu!i » of silicate of soda or potash, or of 
a mixture of such silicates, lime, « iv, sand, chalk, or other material. 
The object of putting the finely «vided silica in a soluble state into 
the compound és that it may couvine with the caustic soda or 
potash set free by the action of the lime, or other substance capable of 
rendering such soda or potash caustic on the silicate solution. Thelime 
employed muy be in the state of quicklime, or it may be hydrated, or 
partially hydrated, or substances containing lime, such as Portland or 
other hydraulic cements, or limes, or other substance capable of acting 
in like manner to lime upon the solution of soluble silica may be em- 
ployed in place of lime. 


1234. H. E. Curtis, Liansantffraid, “‘ Cutting marble.”— Dated 29th April, 
1870. : 


These operations the inventor effects by the use of sets of variously 
formed tools of the chisel type, which tools, when in action, follow each 
other in the same line of cut, and effectually prevent the binding 
of the tools in the work. The grooving or dividing tools depend from 
hinged frames which overhang the work, and by an automatic feed 
motion cause the tools to follow up their successive cuts until the slab 
of slate or stone is divided, or the groove or moulding that is being 
formed therein is completed. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
1168. E. Farrinoton, Paris, “‘ Breech-loaders.”—-Dated 22nd Ayn il, 1870. 

The principal features of this invention may be classified under three 
heads: First, that part relating to the application beneath the breech of 
a lock mechanism composed of a tumbler percutient, a spring and trigger, 
in combination with an internal lever support destined to cock the 
tumbler, as well as to move the breech, and to secure it firmly when in 
position, without baving recourse to rice woe springs (other than that 
employed in percussion) tor maintaining the breech, or lever, in their re- 
spective positions while manceuvring. The Second part relates to the form 
and disposition of the double brancHed lever in connection with the breech 
which it is destined to move ; the external arm of this lever facilitating 
the opening or closing of the breech, whetber the gun be cocked or not. 
The Third part contains the extraction of the cartridge, and relates to a 
special mode of action on a pivoting cartridge withdrawer (in connection 
with the breech) by means of an eccentric projection pivoting under the 
breech and admitting (by a gentle movement) of its acting on thecartridge 
withdrawer with a certain and regular manner, without the necessity of 
force, as is the case with arms of a similar character, and in which the 
extraction depends on a shock communicated to the cartridge with- 
drawer by the movable breech, which necessitates a long and incon- 
venient lever. 

1210. C. A. KurntBera, Stockholm, “ Breech-loaders.”—Dated 27th April, 
1870. 

This consists of a breech opening and closing lever or block, cock, and 
cartridge extractor, the actions of which are so combined that the for- 
ward stroke of the cock, resulting frum the “pull” of the trigger, raises 
the lever and closes the breech when firing the piece ; and the backward 
stroke or “‘pull” of the cock to *‘full cock” partially depresses the lever, 
while a slight further pull of the cock also further depresses the lever un- 
til it clears the opening of the barrel in the breech altogether, and at the 
same time actuates the extractor, which draws out the exploded cartridge 
and leaves the piece ready for afresh charge. 


Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 


1116. T. Woop, Manchester, ‘* Omnibuses.”— Dated 16th April, 1870. 

The body of the omnibus is made with swing folding doors at each end, 
outside which is a platform having steps at the side. There is a passage 
through the centre of the omnibuses, with a row of divided seats for ¢say) 
ten passengers on each side. At each end is a ladder for ascending to the 
roof where there are two rows of seats placed back to back, the seats bein, 
covered ut the top, and either enclosed at the front (that is at the sides o: 
the omnibuses) with separate folding doors and windows like a “‘ Hansom 
cab,” or provided with waterproof curtains and aprons, a safety rail bein; 
earricd round the roof outside the seats. Access to the interior an 
also to the exterior of the vehicle is obtained through turnstiles or swing 
gates, which are connected to the indicating apparatus in such a way that 
the apparatus indicates each passenger entering in or upon the vehicle, 
but allows them to pass out without registering.—Not proceeded with. 
1158. E. H. N. Warner, New York, U.S., “Shirt fronts.” —Dated 20th April, 

1870. 

This consists in the shirt bosom made in two parts so formed that they 
may be worn as cuffs. The two halves or parts of the bosom are made 
separate with their upper end edges hollowed out or concaved to cor- 





respond with the form of the neck of the wearer. In the upper corner of 
each of the halves is formed a button hole to button upon the button of | 
the neck band of the shirt. The upper edges of the two parts are slotted, 
these slots being about the same distance from the said button hole as , 
that button hole is distant from the forward edge of the parts.--Not pro- } 
ceeded with. H 
1159. G. W. Ley, Croydon, “‘ Producing designs.” —Dated 26th April, 1870. | 

In order to produce a raised or sunken design in ivory or bone the in- 
ventor takes a thin she.t or veneer of the ivory or bone, and after ( 
polishing it on one side he places over the polished side a sheet of thin 
tough material, such us metal foil, say of brass or copper, and above this 
a metal plate with the design engraved or produced in it ; a backing of 
comparatively soft material, such as a sheet of thick cardboard, or, 
preferably, a strip of wood cut endwise of the grain, is placed below the 
ivory, and the whole is pressed together in a powerful press, by preference 
an hydraulic press. By this means the sheet or veneer of ivory or bone 
is moulded to the form of the die, and when relieved from pressure it 
will retain the form imparted to it. Afterwards the moulded sheet of 
ivory or bone again has the die plate pressed on to it without the inter- 
position of the metal foil. 

1160. R. F. Bicor, Paris, ‘‘ Vent-peg.”—Dated 21st April, 1870. 

This consists of a bung made of wood, india-rubber, gutta-percha, cork, 
or any other suitable material, and of a conical or cylindrical shape, This 
bung is pierced in the centre by an opening of about half an inch, more 
or less, The upper part of this bung is hollowed centrally to receive a plate 
of copper or other material, having a small opening in the centre of an 
inch in diameter for the admission of air. This plate is fixed by means 
of two small pins. Beneath this plate is a pin or a cross piece holding a 
spring or elastic, communicating with a catch fixed to a valve of copper 
or other material.—Not proceeded with. 

1163. M. C. Hutt, New York, U.S., ‘‘ Heating stoves.”—Dated 21st April, 
870. 


vy. 

The inventor makes use of an ordinary metal fire pot with grate bars. 
The upper part of this pot is enlarged by a ring-shaped flange, above which 
is « conicalfring, and the air space between the two opens by jets to the 
fire to supply air above the fuel, and by an opening, with or 
without a slide or damper to the external air, to regulate the draught 
edmitted. The combustion chamoer is above the fire, and formed by a 
casing that usually is larger than the fire post. Within this combustion 
chamber are smoke flue pipes that are open at their upper ends, and con- 
nect at their lower ends with a horizontal flue, whieh runs partially around 
the combustion chamber or fire pot, so that the prod bustion, 
passing from the fire up into the combustion chamber, have to descend 
through these pipes before going off by the horizontal flue to the chimney. 
—Not proceeded with. 

1164. W. O. Rew, Vienna, “ Bedsteads.”—Dated 21st April, 1870. 

This consists in constructing the bed bottom in three parts or sections, 
which are connected together, and are capable of rocking on a fixed 
fulcrum. 
i178. V. Mitwarp, Ipsley, ‘‘ Needle wrappers.” —Dated 22nd April, 1870. 

The inventor takes a needle paper or wrapper of the ordinary kind, and 
he takes a second piece of needie paper of a length about. equal to or 
somewhat less than the needles to be tapered, und of a breadth somewhat 

eater than the packet of neelles to be made. The smaller r ma: 

. but he prefers to cut off its corners. The smaller piece oj 
is upon le wrapper at a short distance from 
fe middle, and three of the sides of the smaller piece of paper are 
attached to the needle yaar by gum or other adhesive matter. There 
is thus formed a et to the per, at the open end of which pocket 
the needles may be introduced, either loose or stuck upon cloth or fabric. 
Before com the two papers they are creased in the ordinary way. 
The wrapper when folded resembles an ordinary wrapper. 
1179. MM. SicBer, Paris, ‘‘ Moderator lamp.” —Dated 22nd April, 1870. 

This principally consists in causing the oil to be contained in a flexible 
reservoir or bladder, from ‘which it is raised to the wick through a tube 
by the a ofa ring, which, squeezing the bladder downwards, 
causes the oil to BE ‘ot proceeded with, 





1193. F. D. SurHertann, King William-street, “ Travellany bags.”—Dated 
of a bag or portmanteau, and either at the insid 





25th April, 1870. 
To one pets sides 


or outside thereof, the inventor proposes to arrange and connect folding 
or sliding hinged pieces of metal, which, when out of use, lie close against 
the bag or portmantean, and when in use form legs, to the upper part of 
which a piece of flexible material is to be attached to form a seat some- 
what resembling a camp stool in appearance, the seat being above and 
independent of the lid or top of the or portmanteau, or the seit may 
be entirely at one side thereof. — Not proceeded with. 

1194. E. L. Parker, Birmingham, “ Buckles.”—Dated 25th April, 1870. 

In the frame or plate of the buckle the inventor two curved 
slots a short distance apart, and thereby divides the frame or plate into 
three curved bars, namely, a top bar between the —_ slot and the top 
of the frame, a middle between the upper and lower slots, anda 
bottom bar between the lower slot and the bottom of the frame. The 
convex of the two slots are turned towards egagh other, so- that the dis- 
tance between the two slots is least in the thiddle of the frame and 
greatest at the ends thereof, the middle bar having a corresponding figure. 
Upon the middle bar of the frame a movable slide works the movable 
bar 4 slide, being guided in its motion into or out of the frame of the 
buckle. 

1206. J. Parmer, Bristol, “‘ Gas cooking stoves.”—Dated 26th April, 1870. 

There are two cases of a rectangular form, one inside the other, made 
of iron or other material, with a chamber or space on every side except 
the front. In the front is a door, and communicating to the inner case 
only. Another door, of smaller dimensions, placed on one side near the 
bottom, communicates to the gas burners, jets, or flame, which is placed 
in the space or chamber between the cases. Immediately under the 
burners the outer case is pierced with holes to feed them with air. The 
air is heated by the burners, and up the one-side chamber over the 
top down the other side under the bottom up the back, and escapes at 
last through the flue at the top, thereby hew the interior of the oven 
in its transit. 

1211. W. Hart, Norwich, “‘ Boot heels.”—Dated 27th April, 1870. : 

The inventor makes the heel separately under pres: , so that it can 
ve attached to the boot or shoe after or before the latter has been 
furnished. He prepares a piece of leather, preferably sole leather, by 
soaking it in water or other liquid, and places it in a mould or die of the 
desired shape to make a shell forming the walls and front. A plunger or 
matrix is then inserted into the mould, which presses upon or against 
the leather and causes it toconform to the shape thereof. After a short 
time the leather becomes “set.” when it can be removed to be dried. 
The hollow part of the heel vacated by the matrix can then be filled up 
with any material to make it solid, and he prefers to use gutta-percha or 
some other cheap material which will answer the purpose. 


Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, ion and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

1062. C. H. Newman, Brentford, “ Unfermented beverage.”—Dated 12th 

April, 1870. : 

In order to produce 100 gallons of this beverage, which the inventor 
terms merenda, he uses one quarter of malt and 6b. best hops. He 
extracts from whole malt in four mashes, the first mash at about 160 deg. 
Fah., the second about 170 deg. Fah., the third and fourth at about 175 
deg. to 180 deg. Fah. The hops he puts in cold water, and they are kept 
stirred under to keep the aroma Soma flying off, and the cold water is 
gently heated up to about 170 deg. Fab., then isinglass about 3.0z. is 
used, and about 3 oz. of cloves, the whole being strained off at about 170 
deg. Fah.—Not proceeded with. 

895. W. Baty, Wolverhampton, “* Brewing.” —Dated 26th March, 1870. 

The inventor prefers to take the combination or mixture known as sul- 
phite of phosphate of lime, or sulphite of phosphate of calcium, and to 
mix the same with a neutral or acid sulphite of one of the alkalies, earths, 
or alkaline earths, such, for instance, as the sulphite of sodium. Thecom- 

ound or material thus produced, whether solid or in aqueous solution, 
he appplies to the beer by mixing it with the malt, or sume other of 
the ingredients employed, either before mashing, during some subse- 
quent stage of the process, or, if deemed advisable, after the fermenta- 
tion has ceased. 

1090. F. Parrison, Glasgow, N.B., ‘‘ Metal founders’ blacking.”—Dated 13th 

April, 1870. 

This consists in the production and use of a new moulders’ and metal 
founders’ blacking, made from the charcoal or solid carbon, produced from 
the refuse sawdust of wood generally (such as that from saw mills), and 
particularly that of the hard wood class and veneer, as well as that from 
the refuse sawdust and refuse ground or chipped matters of the various 
dye woods, of log wood, bar wood, Lima weod, camwood, Brazil wood, 
fustic and madder root, left after these have been used in the operations 
of dyeing and printing, or the making of dyes or pigments. 

1096. W. Jesry, Gosport, “ Coating ships’ bottoms.” —Dated 14th April, 1870. 
This relates to compositions for the above purpose, which are also ap- 

plicable for the preservation of stone. These compositions are prepared in 

three distinct forms, viz., No. 1 consists of boiled oil, Japan gold size, 
grey lime, and resin. This may be used as a paint or varnish for fresh 
water tanks, and as a coating for the building materials above mentioned 
in the form of a varnish of any colour required. No. 2 consists of pre- 
pared gas lime, mercury, iron rust, sulphate of copper, creosote, Japan 
gold size, sugar of lead, and arsenic, This composition is especially appli- 

cable for coating ships’ bottoms, being anti-fouling in its character. No. 3 

consists of marine glue, mineral turps, Japan gold size, sugar of lead, 

naphtha, and litharge. This composition is for coating iron ships’ bottoms 
previous to being coated with No. 2 anti-fouling composition. 

1099. R. J. Evererr, West Ham, “ Utilising waste from gasworks.”— 

Dated 14th April, 1870. 

The object of this invention is to utilise the products at the gasworks 
which result from the purification of illuminating gas from ammonia and 
sulphuretted hydrogen, when sulphate and oxide of iron have been 
employed tor that purpose. When sulphate of iron, either crystallised 
or anhydrous, mixed with sawdust, is employed to purify gas from 
ammonia, the refuse consists of sulphate of ammonia, o<ide of iron, 
sulphur, sawdust, and other matters, and to extract the sulphate of 
ammonia therefrom, and reconyert the residuum into sulphate of iron 
again, it is proposed to subject the refuse to the action of heat in a closed 
vessel, when the salts of ammonia, being volatile, sublime over, and can 
be collected, while the remaining iron and sulphur enter into combina- 
tion with each other, forming sulphide of iron, which, by exposure to the 
air, can be oxidised into sulphate of iron (green copperas). 

1100. E. Savacg, J. Mayer, and J. Waterman, West Meriden, U.S., 

* Manganese alloys.” — Dated 14th April, 1870. 

This consists, First, in the use of cyanide of potassium, with or without 
carbonaceous substances, in the P vaso yon of alloys of manganese ; 
Secondly, in the production of alloys of manganese by subjecting the 
alloying metal or metals and the oxide of manganese together to the 
action of heat in an at ph of reducing gases. 

1102. A. A. Witzaux, Paris, “ Engraving.”—Dated 14th April, 1870. 

In order to obtain an engraving upon glass, for example, the inventor 
proceeds by painting it by means of elastic types made of india-rubber, 
gutta-percha, gelatine, or other flexible and malleable substance with 
fluroride of calcium, which he causes to adhere by means of some viscous 
body, such, for example, as printing ink. He then brings sulphuric acid 
at a convenient temperature, either by means of a brush or by dippin-. 
into,contact with the surfaces upon which the impression has been }. .iv. 
This sulphuric acid effects disengagement of filuorhydric acid, wuich 
attacks the glass at those parts which have been printed with the 
fluoride of calcium, and the printed objects or designs are therefore 
henceforth indelibly engraved upon the glass. The operation is finished 
by washing the surface with luke warm or potass water and by drying it. 
1111. I. Baces, High Holborn, ‘* White lead.”—Dated 16th April, 1870. 

This consists in prodaetng white lead by mi , bruising, and grindin; 
the alkaline carbonates and bicarbonates with salts and sub-salts o: 
lead in the ratio of their equivalents or thereabouts. 

1113. A. Borenet, Swansea, “ Retorts.”—Dated 16th April, 1870. 

This consists in forming the retorts or other vessels with air channels 
or passages running through the walls, the floor, and the roof of the 
vessels, or longitudinally through the floor and roof, or through the floor 
only. These es, when the retorts or vessels are set in a furnace, 
connect with the chimney shaft by the back end of the air passages, 
opening direct into the furnace, and the front end of the air 
being left open to the atmosphere, a constant draught (capable of regula- 
tion) may be kept up through the thickness of the retorts, and thus the 
temperature of the retorts may be prevented from rising above any 
determined degree of heat. 

1118. A. L. Dourg, Glasgow, ‘Compounds of copper, &c.”—Dated 16th 

April, 1870. 

In making a compound which may be desi No. 1, ng to 
this invention, 12 lb. clean copper and 821b. old brass ore, melted 
toge in a crucible in a brassfounders’ melting furnace, or in other 
suitable furnace heated with coke and coal in eee of one part 
coke to two of coal. When the metals are melted 2 oz. sodium chloride 
of rock salt are added in a granular or powdered stute, and afterwards 
4b, tin. The mixture is kept well stirred whilst 56 lb. clean zinc are 
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=> Barrow, West Gorton, “ Treating naphthaline.”—Dated 18th April, 
0. 





This consists in the production of anth and consists substantially 
in submitting to the action of heat naphthaline and hydrocarbon bodies 
restraining nap) ine. The inventor does this by jing naphthaline, 


or hydrocarbon bodies con naphthaline, in the state of vapour 


carbonate of lime and giass, or silicates of soda or potash, in such propor- 
tion, that by heating the mixture a porous substance is produced, which 
is cay le of with ding the infi of most liquids, and which, 
when moulded iu the proper shape, can be used for filtering and other pur- 


Poss. A. Tausert, Paris, “‘ Cask staves.”—Dated 13th April, 1870. 
e hine planes the staves on their external and internal surfaces 








taining 
through tubes or retorts heated sufficiently high to cause the d p 
tion of the naphthaline.—Not proceeded with. 
1137. 1. Fores and A. P. Price, York-place, “‘ Treating sewage.”—Dated 
19th April, 1870, 

The inventors firstly submit to the action of hydrochloric acid, or a 
mixture of hydrochloric acids, the natural phosphates of alum 
whicli phosphates of alumina are capable of being decomposed an 
rendered soluble by the employment of such acid or acids. Having con- 
verted the phosphates into a soluble condition, or having obtained a solu- 

phat lumina, they may either be employed in their 
concentrated form, or a solution of the same may be diluted with water. 
and they are then in a fit and proper condition to be employed for the 
treatment of sewage. Whilst the sewage is contained in a cistern or 
reservoir, or whilst it is in the act of flowing thereinto, the requisit 
—— of the soluble phosphates of alumina is to be added thereto, 
and after thorough admixture with the sewage by the use of agitators or 
other well-knuwn means, the sewage so treated may be allowed to 
remain tranquil in the reservoir, in order that subsidence of the resulting 
precipitate may be effected ; or, after having added to the sewage the 
requisite amount of the soluble phosphates of alumina, a base, such as 
lime or carbonate of lime—by preference, milk of lime—is to be added in 
such quantity as that the phosphates in solution shall be precipitated. 


1142. H. W. Hammonp, Manchester, ‘‘ Superphoaphate of lime”—Dated 
19th April, 1870. 

This relates to ucing su} hosphate of lime by dissolving natural 
phosphates in chlorhydric acid, the solution being so dosed as to give rise 
to ove equivalent of superphosphate of lime, onl to two equivalents of 
chloride of calcium, thus—PhO5, 3CaO + 2G1H = PhO5, GaO 2H+2G1 
Ca.—Not proceeded with. 

1144. G. Symes and J. W. Youna, Regent's Park, *‘ Manufacturing gas.”— 
Dated 19th April, 1870. 4 any 

For burning the wood or other substance the apparatus is provided 
with a box or retort of iron or other suitable material, which may be 
placed in a kitchen range or in any ordinary stove. The box is closed by 
a cover fitted to a face like a valve, instead of being made tight by means 
of lime or cement, as in ordinary gas retorts. The retort is connected by 
a pipe or tube to a hydraulic main, which may be a cylindrical vessel of 
cast iron or other suitable me and which may be placed in the 
chimney, or arranged and suppo: in any convenient tion in or near 
house or structure. This vessel is partially filled with water, and the 
pipe or tube which connects the retort with the hydraulic main has one 
opening above the water and another opening below the surface thereof. 

e hydraulic main is provided with a safety valve, and when the pressure 
in the retort rises above a certain degree the safety valve is forced open, 
and the gas escapes into the chimney or into a pipe or passage leading 
into the same. Except when the safety valve is open the gas leaves the 
pipe through the opening below the water level, and the apparatus will 
thereby work with a pressure considerably less than if the gas entered 
the muin above the water. The exit pipe for the gas is at the top of the 
hydraulic main, and the tar pipe is at the end or side thereof level with 
the surface of the water.—Not proceeded with. 


= Green, Wrexham, “ Manufacture of coke.”—Dated 20th April, 











This consists in the use of a kiln constructed with a solid floor of 
brick or other suitable material or materials, so as to be water-tight, or 
approaching thereto, surrounded by vertical side walls of, say, not less 
than 5ft. in height, by preference placed so as to form a rectangular en- 
closure. An ent ance is left in the permanent brickwork of one of the 
end walls of the kilu for introducing the coal to be coked and removing 
the coke, but which opening is walled up during the coking process. The 
side walls are pierced by a number of horizontal openings extending to 
the interior of the kiln, a little above the floor, which are used to ignite 
the charge, and with one or more series of small air ports in a line or 
lines above the lower and larger passages, and which small air induction 
ports are provided with movable covers, capable of being opened or closed 
collectively, partially, or singly, whereby the supply of atmospheric air 
admitted to the charge may be regulated to a great nicety. 

1155. J. B. Newsproucs, New York, “ Ha ing composition.” — 7 
20th April, 1870.” : — rises 

This consists, First, in subjecting turpentine to the action of sulphuric 
or other equivalent acid, and applying heat to the mixture until, upon 
cooling, the product the consistency of honey, or, if the heat be 
further continued, the product will be obtained in a brittle or pulverisable 
condiiion ; Secondly, in the employment of the gelatinous or hard pro- 
ducts thus obtained in conjunction with caoutchouc or other similar guns, 
or with gutta-percha, so as to produce a mate: capable of being 
moulded and solidified. 








Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
996. J. More and W. L. G. Wricut, Glasgow, “‘ Forcing liquids.” —Dated 
5th April, 1870. 
This consists in the combination of an instrument known as the 
“* Giffards,” or other “ injector,” with an air vessel or chamber.—Not pro- 
ceeded with. 
1010. J. Maver, Great Portland-street, ‘* Specula.”—Dated 6th April, 1870, 
The base of the instrument may be of the “ duckbill” form, or in two or 


more parts, connected to or forming parts of the outer or base plate. At 
the outer ends or edges of this plate are supported the axle of the lever 
arms, one on each side, which, by mt i is, form i 





parts or valves, one on each side, to act on insertion in opening the 

passage.—Not proceeded with. 

1033. J. W. and F. W. Epmonpson, Manchester, “‘ Engraving cylinders.” — 
Dated 8th April, 1870. : 

This consists in certain improved combinations of machinery for giving 
a partial rotary motion to the cylinder to be etched or engraved, and a 
lateral to-and-fro motion to the diamond points or other instruments to 
produce the required design or pattern on the cylinder. 

1036. G. Baker, Norwich, ‘‘ Tacks and nails.”—Dated 8th April, 1870. 

This consists principally in the employment of a tongue on a bent or 
double spring lever for holding the strip of metal in a firm manner while 
the nail is being cut from the strip, and also in the production of an 
intermittent rotary motion Separtat to the strip, and the tube or holder 
in which it is placed, in one direction only, for the purpose of effecting 
the manufacture of a perfect nail, which has never hitherto been accom- 
plished.—Not proceeded with. 


= 2 FaircLoucn, Warrington, “ Millstone dvess.”—Dated 8th April, 
Vu. 


_, The dress is so arranged that each furrow describes a tangential line at 
its inner end, and then curves slightly towards the periphery, where it 
terminates in a radial or nearly radial line.— Not proceeded with. 
1044. W. NEtson, Bolton, *‘ Quilts, &e.”—Dated 9th April, 1870. 

In performing this invention, one yarn beam only is required, from 
which both the plain and figured cloth are made. ere are two ends or 
warp threads in each dent of the reed, that is to say, one end from the 
harness of the Jacquard and one end from the healds; or the fabric may 
be made altogether by the Jacquard machine ; the mail yarn and the 
heald yarn are so arran as to weave a calico und, and in the 
figure the heald yarn rises two together and falls in the same way alter- 
nately.—Not proceeded with. 
ue. Hicorns, Fetter-lane, ‘‘ Marking on glass.”—Dated 11th April 


The inventor takes, for example,a piece of plain glass of any desired 
colour, and cover the’ parts upon which he Godires to lay the apdered 
glass or other powder with an adhesive or gummy substance, and while 
this substance remains moist or lacky, he scatters the powder which may 
be of the same or a different colour over the surface ; a portion of this 
powder is retained by the gummed or adhesive parts, and he then brushes 
off or otherwise removes the loose powder before proceeding further. 
When the inscription or device is thus obtained, he places the sheet of 
glass 4. . — em or ig ye , and subj it to sufficient heat to 
partially fuze the powder on surface of the glass, which 
— as adhere to the rage am Tg = rempting the fine trom the 

‘urnace the inscription or device found distin : 
tached thereto.—Not p: with. a 
1, A. Brown, Lanark, N.B., “* Ornamenting wood.”—Dated 11th April, 


870. 

This consists in the employment of stained wood, leather, or other 
material, in combination with ph phy, painting, printing, and 
drawing, for the purpose of producing ornamental effects or appearances 
hitherto unobtained on wood or leather.—WNot proceeded with, 


a B. Hasan, jOldham, “‘ Vertical saw frames.” —Dated 12th April, 
The inventor causes the frame which holds the saws to move 


and 
down in grooved or plain steel ey: usted to the fr: 4» - 
screws, for the Ly Lage Seb cad eects faye ate 





purpose 
with less friction 7 
ate jou Lepeb ee me | and thereby obtain a great saving 
1082. C. Ji Kenni “ Filters.”—Dated 18th April, 1870. 
This consists in a of sand or silicic marble dust, or 





Th 
according to the curves suited to the casks required to be made, and at 
the same time es the sides of the staves with the required taper 
towards eachend. The rough staves are successively introduced into the 
machine on a table, and between guides, adjustable by means of a handle 
to suit the width of the staves, which are pushed forward beyond the said 
table until they are taken up by grooved rollers, and advanced between 
horizontal cutters, one above and the other below the table, in order to 
form the required convexity and concavity of the stave ; also between 
vertical cutters adapted to shape the sides of the stave with the required 
taper towards each end.—Not proceeded with. ‘. 

1091. T Dae, Hull, “ Extinguishing fires.”—Dated 13th April, 1870. 
The principle of this invention is to make available the hydrostatic 
re of water in town mains by bringing it to bear with the 
quickest possible means upon any fire that may occur in any building or 
other place, or where boilers under steam are fixed at any mill, factory, 
or any building whatsoever, and then to make available the steam from 
such boiler upon any fire. Each story in the building is provided with 
a separate conveying pipe connected with the water main in the street 
or way ; the conveying pipe is laid under the ground line, and passes 
up the inside of the front wall, and then, underneath the ceiling joist 
and beams, is fixed across the building. 
1104. J. A. McKeas, Paris, “‘ Boring rocks.”—Dated 14th April, 1870. 

The drill for striking the rock is firmly secured toa piston enclosed 
within a cylinder of cast iron or other suitable metal, and moved by 
steam, com’ air, or other elastic fluid. The piston and drill have a 
reciprocating motion, so that the point of the latter, when the machine 
is working alternately, approaches and recedes from the rock or other 
substance wherein the hole is to be formed, which is thus struck with a 
rapid succession of blows. The drill also at each backward stroke of the 
piston receives a rotative movement on its axis, so that it shall never 
strike the rock two successive blows in the same place, and so that it 
shall form a circular hole. ; 

1108. E. P. SHELDON, Carlisle, ‘‘ Water meters.”—Dated 14th April, 1870. 

In place of employing a piston-rod the inventor employs a rod outside 
the cylinder, extending from end to end, and connecting together two 
short rods, which project a sufficient distance into each end of the 
cylinder to be pushed against by the piston at each end of its stroke, to 
reverse the action of the inlet and outlet valves, and to work the indi- 
cator for registering the quantity of water.—Not proceeded with. 

1115. J. Craven, Waiefeld, “ Raising and lowering weights.”"—Dated 16th 
Aprit, 1870. 

This consists in moving the winding drums, whether cylindrical or 
conical, laterally during the time of winding or unwinding the rope, so as 
to keep that part of the drum on or off which the rope is being wound or 
unwound in a true line with, or directly opposite to, the centre of the 
rim of the head gear pulley and weight to be lifted or lowered. This 
lateral adjustment or traverse motion of the drums is self-acting, and 
may be accomplished in various ways, as, for example, by means of screw 
spindles of suitable pitch. of thread, according to the thickness of the rope 
and diameter of the drum, such spindles working as bushes or nuts in 
the drums, and being rotated by having spur wheels fast on them at one 
end, gearing by a sun-and-planet motion intoa stationary spur wheel, 
through the centre of which the drum shaft passes and revolves freely. 
1117. N. Mourpnuy, Queenstown, “ Gauging spirits."—Dated 16th April, 

1870. 

This consists in the employment of an agitator furnibed with a 
vertical screw shaft permanently placed or fixed in the centre of the 
receiver, and in having the sampling trap-door and discharge cock, as 
well as the charging cock, so dependent upon the operstions of the 
machine that — the mans trap-door nor the discharge cock can 
be opened for the purposes of taking the strength of or removing the 
spirits to the spirit store until the agitator has sufficiently mixed the 
spirits and the apparatus shall have secured in one of its graduated glass 
tubes a perfect counterpart or equivalent of the same, whilst the charg- 
ing cock is kept rigidly closed until the spirits thus checked ure removed 
from the spirit receiver to the spirit store cask. 

1121. W. H. Detamare, Deptjord, “ Treating cotion seeds."—Dated 18th 
April, 1870. 

This consists, in constructing machinery for treating cotton seeds, of a 
drum and casing provided with rough surfaces, and having between them 
as which is divided into separate chambers or compartments, and 
each of which chambers or compartments is supplied with claws, and 
discharges a separate or distinct portion of the seeds undertreatment. 
1129. G. C. Cooxe, Woodford, “ Recording numbers.”—Dated 18th April, 

1870. 

Instead ofso arranging the hands indicating respectively units, tens, 
hundreds, and thousands, that they each require setting to the figures on 
the dial by a se te movement on the part of the player, as heretofore 
practised, the inventor employs a series of hands so gearei together, 
after the manner of a clock train, that the simple movement of the units 
hand, which may de effected by a key or crank, shall, by means of the 
train of wheels, communicate motion synchronously to the hands in- 
dicating tens, hundreds, and thousands, so that the progress of the game 
shall be indicated automatically on a dial face, or series of dial faces, and 
the liability of the pluyer to omit to move the corresponding hand when- 
ever ten, a hundred, or a thousand points are gained, is thus avoided.— 
Not proceeded with. 

1138. EK. Hovxe, Bradford, “‘ Manipulating gold leas.”—Dated 19th April, 
1870. 


The inventor produces an ornamental design in gold leaf on gla% or 
any other surface, He cuts the figure or design required out of sheet 
zinc or other suitable material, and attaches the gold leaf to the surface 
with gold sizing or other adhesive substance. He then Le the figure 
or design upon the gold leaf in the required position, and by means of a 
brush or other suitable means removes the surplus parts of the leaf from 
the surface, whilst the design is pressed or held therein. When it is 
desired to produce colours in the interstices left by the removal of the 
gold leaf, aes applied to glass, the work is pain over with the colour 
required, and varnished, which will show between the gold on the other 
side of the glass clear and distinct. 

1139. M. Notpen, Frankfort, “ Drying grainy stuffs.”—Dated 19th April, 
1870. 

The machinery consists of a square or oblong metal box, having at the 
bottom an opening, which can be covered by a plute or cover, and at the 
top a semicircular cover, there being at the ends of the box und cover 
bearings for carrying a hollow shaft, to which is fixed a driving pulley 
outside the box and two perforated discs with internal spiral ribs formed 
like a helix, and tothe spiral ribs are fixed strips of tinned or othe: 
metal, to form a spiral or helical cylinder from the exterior to the hollow 
shaft. 

1140. D. Sowpen and R. C. 
metal.” —Dated 19th April, 187¥. 

This consists of an upright shaft, on which is mounted, near the bottom 
thereof, a circular plate, on which is a series of cams or inclines. This 
plate is capable of adjustment as to height or position thereon by rack 
and pinion, screw, or other suitable means. Above the plate is mounted 
on the shaft a table or another circular plate capable of rotary motion 
thereon, and this table carries a series of slidable spindles or stems, on 
the tup of which are small tables having adjustable —s for nipping and 
holding articles to be operated upon, and onthe bottom of the slide 
spindles are friction rollers to run upon the cams or inclines which pro- 
duce the slide motion of the spindles. 

1154. G. A. Lioyp and J. W. Stow, San Francisco, U.S., 
hinges.” —Dated 2th April, 1870. 

This consists, First, in constructing a two-leaved butt with leaf re- 
versible, to form a right or left-hand butt; and, Secondly, in construct- 
ing the top cylinder, through which the pintle passes, removable in a 
two-leaved butt. 

1166. J. T. Sueprarp, Northampton, ‘ Cutting leather.”—Dated 21st April, 
870. 


1870. 

The inyention is icularly applicable to the cutting heel pieces for 
boots and shves. hen doing the pattern of the dye or cutter corre- 
sponds, and the dye is placed on a vertical piston rod, and fixed by screw 
bolts and nuts. Above the cutter a block of wood, or other suitable yield- 
ing substance, is adjusted to receive the blow of the cutter, and to act as 
a base for thé leather placed between them. The piston rod is set within 
a cyhnder or hollow guide, which is bolted to standards and a table, 
ben which the gear for affording motion to the cutter is arranged, 
and this consists of a main driving shaft 
giving increase of oe to a toothed wheel on a second shaft carrying an 
eccentric, the revolution of which causes the cutter and its piston to 
act with force and rapidity.—Not proceeded with. 

1176. _ Suaw, Newport, U.8., ‘‘ Hulling cotton seeds.”—Dated 22nt April, 


1870, 
The huller fe composed of two cast iron hulling plates of the same size, 
construc 


Srepuenson, Bradford, “ Boring wood or 


“* Reversible butt 


fi and The working surfaces of these plates are pro- 
vided with prejections or raised in the shape of a right-angled 
le, wil e addition of a stem as an extension to ar respective 

the contour lines of these act as hulling surfaces. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTKICTS. 

(From our own Correspondent.) 

WARS AND RUMOURS OF wars: Their effect upon the iron trade : 
The new dificulty—THe RUSSIAN DEMAND PAST AND PRESENT: 
How affecting the development of the iron manufactures— UNITED 
STATES PROSPECTS: The new tariff: Will there be more reduc- 
tions !/—CURRENT TRANSACTIONS : The work, how far employed— 
GOVERNMENT AND SHIPBUILDING ORDERS : Satiefaction expressed 
-——STEEL RAILS: High prices: The reason—PiG non: Antici- 
pated revival in speculation—CoaL: Steadiness—IRONSTONE : 
The supplies. 

THE iron trade, like every other industry, is very sensitive to the 
assing condition of foreign politics. On account of its dependence 
‘or prosperity upon foreign customers, it is even more affected 

than some industries. Hence it is easy to imagine that the tone 

of the members of the trade hereabouts this week has not been 
improved by the circular of Prince Gortschakoff. 

Cut off from trade with Russia, the iron industry would be in a 
serious plight. Another war with that Power would find us in a 
very different position as an industry from that which distinguished 
us during the Crimean campaign. In the fourteen years which 
have elapsed since the close of that cawpaign, the iron 
industry has made strides, to which, for extent, no similar 
period that has yet elapsed can compare; and this rapid 
growth has been not a little fostered by the immense 

urchases which Russia has made, and is still, indeed, making. 
Whilst, therefore, the great inc:eased demand of our own Govern- 
ment during that war was enough to compensate for the falling-off 

in the purchases in the markets of the Baltic and the Black Sea, a 

similar increased home demand now would fall very short of the 

requirements of any one ironmaking district. All this must be 
well known to the ironmasters; and hence the serious nature of 
their apprehensions. 

Meanwhile, however, they console themselves with the American 
prospects. The success of the Democrats gives hope of further 
favourable tariff changes—changes that shall benetit the finished 
iron trade, even as the reductions in the import duty on pig iron, 
made by the last Congress, have benetited the pig iron industry. 

As to the passing moment, steadiness is the prominent feature of 
the trade. Mills are here and there standing. It is the exception 
when works have not one or two altogether quiet, and all the 
puddling furnaces are not on in the majority of cases ; still this is 
no worse than has appeared for some many months past. 

The men have settled down to work with the regularity which 
usually characterises them at this season of the year. Much work 
can therefore be got through with the proportion of machinery 
now moving. 

The specifications that have been received this week are quite 
sufficient to supply the vacancies in the order books that are from 
day to day arising. 

Satisfaction is being expressed at the success with which firms 
in this district are competing for valuable orders that up to very 
recently have usually gone elsewhere. Reference is made to 
Government and to shipbuilding work. If this success cont:nues 
there will not be cause for apprehension as to the future, if we are 
kept out of war; for the general requirements of the leading 
manufacturers of the distiict, together with the foreign 
demand, will be enough to keep the second and third-rate 
firms tolerably well occupied, whilst the more valuable orders 
of which we speak will be the foundation of the prosperity of the 
firms of note. 

Conspicuous mention is being made here of the rapid advance 
in the price of steel rails. I have often spoken of the scarcity of 
ore, that, as far as is yet known, can alone be utilised to make 
Bessemer iron. That scarcity is being increasingly felt ; and as 
the marufacture of steel by the Bessemer process is concentrated 
in few and powerful hands, the natural tendency is towards 
higher prices. Steel rails are now quoted at £11 5s. a ton—a price 
considerably higher than that at which they stood when a high 
royalty had to be paid tu the patentee. 

These facts are giving rise to much investigation by geologists of 
localities anywhere supposed to possess the much-coveted mineral ; 
and speculators here are looking for such property as a desirable 
means of investment. 

Heavy purchases of pig iron for foundry uses continue to be 
made, but the consumers of general forge samples will not lay in 
large stocks. Prices, nevertheless, keep strong, and if there is no 

olitical disturbance they will go on strengthening. This, 
rom the cause just mentioned, will be manifestly so in 
respect of good hematite and Bessemer pigs. And the ten- 
dency will receive an impetus from the greater exports 
to the United States, directly that the iron can got 
in at the reduced tariff. In a few weeks that time 
will have arrived. Assuming the continuance of peace 
it would not surprise me, if with that date, there should spring up 

a speculation in pig iron by which consumers will not be advan- 

taged. Indeed, I happen to know that it is quite upon the cards 

amongst wealthy capitalists whether the investment should not 
at once be made. 

Coal keeps in fair average season demand. There is not an over 
supply, nor is there difficulty in getting what is wanted. Prices 
are stationary, but firm. 

Best ironstone, the produce of the district, is a limited offer ; 
but consumers do not complain of a lack ®f the inferior article. 
Good supplies are still coming forward from other districts. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE ScOTCH PIG IRON TRADE— SHIPMENTS OF PIG IRON—THE MALLE- 
ABLE IRON TRADE—ENGINEERING AND SHIPBUILDING - PROGRESS 
OF THE GLASGOW BRIDGE —ENLARGEMENT OF DOCK»AT LEITH. 

THERE is still great depression in the Scotch pig iron trade, and 

there is an utter absence of anything like speculation. Prices re- 

main almost unaltered, with a tendency downwards, warrants 
being about 51s. cash and 51s, 3d. one month, a fair amount of 
business having been done at these reduced quotations. 

The prospect of peace between France and ween | being still 
very remote, coupled with the rumours of certain political move- 
ments on the part of Russia, have tended to unsettle operations ; 
and in all probability we may experience rather a dull winter 
trade. 

Actual stagnation of the trade has toa great extent been pre- 

vented by the steady continuance of briskness in shipments to 

Hamburgh. The exports for the past week were 6250 tons foreign, 

and 4107 tons coastwise, making a total of 10,357 tons, as against 

8131 ton. at the same period of 1869, This shows an increase in 

the week as compared with last year of 2226 tons. The decrease 

over the whole year is now reduced to about 14,500 tons, and 
there is good prospect of this deficit being overtaken before the 
year terminates. 

The imports of Middlesbrough pig iron into Grangemouth con- 
tinue to increase. During the past week there have been 1730 
tons, while in the corresponding week of last year there were only 
450 tons. 

The new process adopted by the Monkland Iron Company for 
the manufactnre of pig iron is awakening much interest amo 
ironmasters. It is stated that there will be considerable wear 
tear in the apparatus, but it is as yet p ture to pr an 
opinion. Should there really be any foundation for this opinion, 
modifications will doubtless soon be applied to remove any objec- 
tions of such a kind. The process promises well, and is unques- 
tionably the initiative of a general improvement in the manufac- 
ture of this staple of industry. : 

The malleable department is quiet, although there is a pretty 
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fair amount of orders on hand. There is still a good demand for 
all descriptions of iron for a purposes. Ship plates are 
quoted at £5; boiler plates £10 ; and rails £7 per ton. The forges 
in the west of Scotland are busy at shafts, keel bars, and general 
ship forgings, and there is an active demand for axles, tires, and 
other forgings for railway ek pane Railway wagon works are 
busy, and there are several good contracts on hand. 

It is said that two new malleable ironworks are soon to be 
erected in the Coatbridge district in addition to those already 
being built and enlarged. This indicates confidence in the future 
of the tr de. 

Mr. Anderson has not yet given his decision on the ironworkers’ 
wages question, and there is considerable anxiety among those 
interested as to what that deci<ion will be. 

The engineers and ironfounders of Lanarkshire are all pretty 
well employed ; so also are boiler makers, and makers of rivets, 
bolts, and nuts, 

Shipbuilding on the Clyde continues busy. Messrs. Handyside 
and Henderson are said to have just ordered two new steamers of 
large size ; one to be built by Messrs. C. Connell and Co., and the 
other by Messrs. R. Duncan and Co., Port Glasgow. 

The new Albert Bridge over the Clyde is now well advanced 
towards completion. A party of workmen are now lasing the 
water pipes. These are three in number, and each of 12in. bore, 
and they will extend along the centre of the roadway of the bridge, 
resting on the stone abutments, and supported at the mid-arch by 
iron cou) lings. 

Very little can be said as to the progress of the repairs on the 
Portland-street suspension-bridge. There are always a few work- 
men employed on it, buf to external appearance the bridge 
remains in the same dismantled condition it has been in for some 
months back. But the repatrs almost amount to a renewal, and 
doubtless more time is required than was at first supposed 
necessary. 

In accordance with resolutions recently come to by the Dock 
Commissioners of Leith, workmen have now commenced to enlarge 
the Commercial Dry Dock. It will be lengthened by about 100ft. 
The entrance will be improved and new gates put on. During the 
latter operations the water will be excluded from the upper, or 
Queen’s Dock, by moans of a coffer-dam at the hydraulic bridge. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
THE CLEVELAND IRON TRADE—THE TEES CONSERVANCY—THE 
RAILWAY FACILITIES FOR THE NORTH OF ENGLAND: A swing 
bridge over the river Tees—THE WAGES QUESTION. 


I FounD on ’Change at Middlesbrough, on Tuesday, that the news 
that Russia no longer considers herself bouud by the Treaty of 
1856 threw additional obstruction in the way of business, but only 
as regards the booking of orders extending over a lengthened 

riod. It is rather surprising to find that the immense make of 
the Cleveland district, where there are 110 blast furnaces con- 
tinually blowing, is disposed of so rapidly. All the smelters are 
well off fur orders, and providing the Russian difficulty is got over, 
and the Franco-Prussian war is ended soon, they anticipate that 
they will be kept very busy next year. 

The manufactured iron trade is getting better. There is now 
more inquiry for rails, and prices are improving. Middlesbrough 
firms are negotiating for orders, and there is little doubt that they 
will succeed in obtaining better prices than have been secured for 
the past two months. 

The foundries in the north of England are fully employed, and 
the engineers, both locomotive and marine welldten are busy. 
There is also a fair amount of bridge building going on. 

Shipbuilding on the northern rivers continues in a satisfactory 
state. I learn that Messrs. Backhouse and Dixon, of Middles- 
brough, who have several vessels on their stocks, have received 
orders for four or five large steamers. : 

Efforts are being made in Middlesbrough to establish an engineer 
volunteer corps. J 

The Tees Conservancy Commissioners held their annual meeting 
this week at Stockton and re-elected Mr. Alderman Isaac Wilson 
chairman. The total revenue of the commissioners amounted to 
£18,847, an increase of £633 on the previous year. Considerable 
improvements have lately been made in the river by dredging, and 
immense tracts of land have been reclaimed by the commissioners 
For the present the work of constructing the Tees breakwater, 
which is being made of slag from the blast furnaces in Cleveland, 
is in — but it is hoped that the desirable work will soon be 
resumed, 

Last week I alluded to the proposed additional railway accom- 
modation for the North of England by the No: th-Eastern Railway 
Company. The parliamentary notices have since then been pub- 
lished by that company. To the great iron making district of 
Cleveland the fact that the proposed scheme will connect the col- 
lieries near Sunderland, Seaham, and Hartlepool, directly with 
Middlesbrough, makes the scheme simply incalculably valuable to 
the people on Tees-ide, The panna. | swing bridge across the 
Tees is to be erected about two miles below Stockton. A 
section of the inhabitants of that town intend to oppose the 
construction of the bridge on the ground that the navigation 
of the river will be obstructed and the trade of Stockton in- 
jured. I have not yet seen the plans of the proposed bridge, 
but I understand that it will be a bridge similar to that at Goole, 
and that the piers will be 120ft. apart. The bridge will certainly 
be an obstruction in fact, but I cannot see how it will prevent any 
traffic on the river. At present the shipping trade at Stockton 
averages only three ships in two days. Surely on this point 
there need be no difficulty. There is, however, one substantial 
objection to the bridge, and it is this :—At Stockton there are two 
iron shipbuilding yards. Large vessels are built at those yards ; 
on some occasions ships of 3000 tons are built there. With these 
big ships there would be a difficulty in gerting them safely through 
the bridge, but it is not by any meaus impracticable. There is little 
doubt that the North-Eastern Railway Company will obtain power 
to make a bridge, and that the bridge will be made. 

Next month the question of the wages of the North of England 
ironworkers will have to be settled. The Board of Arbitration 
have this very important matter in hand. They are obtaining 
lists of prices paid in other districts, and it is hoped that in the 
interests of masters and men the wages will be agreed upon in an 
amicable manner. If the Board of Arbitration cannot agree as to 
the wages to be paid during 1871, I understand the question will 
be referred to an arbitrator appointed by the board. 

The following is a list of the present prices of iron :—Common 
bars, £7 to £7 5s.; best, or cable iron, £7 10s. to £7 15s ; best 
best, £8 10s. to £8 15s.; ype Agree £8 10s. to £8 15s.; boiler, 
ditto, £9 5s. to £9 12s. 6d.; angle iron, £7 10s. to £7 12s. 6d 
rails, £6 to £6 15s,; light rails, £6 5s. to £6 15s.; puddled bars, 
£4 10s. to £4 15s ; cast iron girders, plain, £5 17s. 6d.; chairs, 
£3 10s.; wrought iron girders, plain, £14 to £15; pig iron, No. 1, 
£2 10s. 6d.; 2, £2 9s.; 3, £2 7s. 6d.; 4 foundry, £2 6s. 6d.; 
4 forge, £2 bs. 6d.; mottled, £2 8s. Od.; white, £2 be. 6d.; refined 
iron, £3 4s, 6d. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

Tue IRON TRADE: Remaining hope crushed: Therumour in regard 
to the movement of Russia: The prospect of Russia becoming a 
belligerent Power causing uneasiness : In other respects little altera- 
tion in theirontrade: Operations at the works —F REE TRADE MOVE- 
MENT IN THE UNITED STaTkS—THE HOME MARKETS—THE TIN- 
PLATE TRADE. 

THE little hope of improvement in the iron trade that remained 

has been almost crushed outright. The rumour in to the 

movement of Russia for the alteration or abrogation of the Paris 


treaty of 1856 has caused no little consternation in the trade. 
This is a fresh subject for discussion, and at the markets the 
attention of both makers and merchants have been fixed almost 
exclusively upon it, and, as may be expected, but little business has 
been transacted. The prospect of Russia becoming a belligerent 
Power is indeed a serious matter, and one of vital moment to this 
district especially. Russia, as is well known, has long been one of 
the principal dependencies of the rail trade of South Wales, and 
therefore the probabilities of hostilities in that direction cannot 
fail to cause the greatest uneasiness. Whatever the evil effects of 
the Franco-German war may be, nothing could prove so fatal to 
the future prospects of the trade of this large rail-making district 
than another war against the Muscovite empire. It must yet be 
hoped, however, that the complications now so ominous will be 
set right without such a disastrous consequence arising. 

However, even if this new and unexpected difficulty be cleared 
up without resorting to war, it cannot fail to have its effect upon 
the trade in the mean time. It will, without doubt, enhance the 
policy of waiting and suspense which has latterly been so exten- 
sively and imperiously adopted, and the winter may yet prove a 
season of greater depression than has been expected. 

In other respects there is not much alteration to be noticed in 
the condition of the iron trade. As a rule, operations at the 
works are carried on with tolerable activity so far, but unless some 
improvement takes "mae shortly it cannot be expected that such 
will continue much jonger. Rail orders are coming to hand very 
slowly, and it is with great difficulty that the ironmasters, who 
are now entirely dependent upon fresh business, are at all able to 
keep their mills employed in full time. Indeed, at some of the 
works it must be admitted this cannot now be done. At Cyfarthfa 
for instance, one of the chief rail-making establishments of the 
district, now that all the old contracts are cleared off, some of the 
mills have been stopped altogether, and the hands employed in 
other departments. A few orders are secured on Indian account. 
The season has entirely closed for all the northern ports both of 
Europe and America. The requirements of United States buyers 
continue limited, but future prospects are hopeful from that 
quarter. The free trade party appears to have succeeded at the 
recent elections, and there is little doubt that one of the first steps 
of the next Congress will be to modify to a material extent the 
present high protective tariff. 

The home trade continues fairly active, and serves opportunely 
to keep up an average amount of animation in most departments. 
For plates, bridge-work, and other qualities there is a better de- 
mand than for some time. Bars also are in fair request. For 
sundry light descriptions the inquiry is rather more than average. 
Pigs are inquired for, but prices continue to recede, 

The nail trade continues considerably depressed. 

In the tin-plate trade the turn is still against manufacturers 
As may be expected, the further advance in the price of block-tin 
has rendered the profits in tin-plate making still less, so that the 
difficulty before apr by makers has increased. There is 
no improvement to be noticed in the demand. 
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orts are being made toextend ironstone mining in North Lin- 
colnsbire. Some capitalists are stated to be rr com- 
mencement of operations at Herndon, on the estate of Mr. Lan- 
kester ; nothing definite has yet, however, been decided on. 

The referee (Mr. Bond) has given his award in oreteees ar- 
bitration case, in which Mr. W. Leatham, of Brookfield Foundry, 
Hunslet, and Mr. G. E. Donisthorpe, of Harrogate, were the con- 
tending parties. There were cross actions between Mr. Leatham 
and Mr. Donisthorpe, arising out of the invention, construction, 
and improvement of patent coal-cutting machinery. Mr. Leatham 
had brought the action against Mr. Donisthorpe, and the referee 
finds that with respect to it Mr. Donisthorpe was indebted to Mr. 
Leatham £5759 ; and in the action in which Mr. Donisthorpe was 
the plaintiff he finds that Mr. Leatham owed Mr. Donisthorpe 
£5229, leaving a balance of £530 due to Mr. Leatham. This amount 
the referee directs Mr. Donisthorpe to pay to Mr. Leatham. He 
also directs Mr. Donisthorpe to deliver to Mr. Leatham certain 
agreements and letters patent; as to an action of replevin, Mr. 
Donisthorpe is awarded £3 3s, as damages, with about £19 for 
costs. A claim of Mr. Leatham to a royalty is decided to be un- 
founded, and no infringement of his patent is held to have been 
proved. Mr. Donisthorpe is to pay costs. 

There has been rather more activity observable in the various 
branches of Sheffield trade. The heavy departments are very 
fully employed. There is a good demand for steel, merchants’ 
iron, and railway matériel. The telegraphic fencing and rope-wire 
trades are brisk. The armour plate mills are active. The trade 
of Rotherham and district is moderately good. é 

Messrs. Fowler and Company are mrs 800 men at their 
steam plough works at Hunslet. They have recently made a con- 
siderable number of skeleton iron carts for the Indo-Chinese Su 
ees the carts have been despatched to the Philippine 
Is lb 


The South Yorkshire ironworks are still well employed ; rails, 
plates, pipes, and general castings are being made on a scale. 
One of Bower and Qualter’s patent pistons of 84in. diameter has 
been completed for a blowing engine at Elsecar. A good deal of 
coal and coke is being sent into North Lincolnshire for blast pur- 
poses. About an average trade is being done with Lancashire in 
engine fuel and other descriptions of coal, 

The ‘* River Approaches Question ” has been again under dis- 
cussion by the Mersey Docks and Harbour Board. 

Iron shipbuilding industry has continued brisk at the Hartle- 
pools, and the prospects for the future are considered good. The 
po Gas and Water Company is increasing its share 
capital, 
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PRICES CURRENT OF METALS AND OILS. 























SoutH YoRKSHIkE — Mersey Docks anp Hagpour Boarp— 

SHIPBUILDING AT THE HARTLEPOOLS. 
AN increasing demand is noted in South Durham for coke for the 
North Lancashire and Cumberland hematite iron trade. A large 
blast furnace at Barrow and another at Carnforth are approaching 
completion. Another furnace is being erected at and one 
at Miliom. Messrs. Gilmore and Co. are three more fur- 
naces at Maryport, while two others are being added for the Sol- 
bes che mila, The Barrow me gee Aad adding new steel rail 
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ON CERTAIN SYSTEMS WHICH HAVE BEEN 
PROPOSED FOR EFFECTING THE ELECTRIC 
TRANSMISSION OF TELEGRAPH SIGNALS. 

No. L 


* Ir has been well observed that a history of failures would 
be in many cases an instructive and interesting record ; 
and this applies not only to those failures which are imme- 
diately on the road to success, but also to those attempts in 
multitudinous bye-paths where genuine endeavours have 
been abortive. In the direction of electro-telegraphy, 
there have been many failures which need to be recorded, 
not only because they are instructive in the abstract, 
but because the ideas and methods adopted in them are 
continually cropping up in new hands, and are followed 
out afresh with great enthusiasm, and often at a considerable 
expense. In connection more especially with what has 
been termed ¢erra-voltaism there are certain results to be 
obtained which—being experimental facts, which are 
themselves but little known, of which the theory is but 
little understood—are capable of misleading not only the 
half-informed, but also those who have a considerable ac- 
quaintance with the main branches and ordinary practical 
applications of the science with which they have to deal. 

d as'there are very few authorities indeed who, even if 
consulted, could supply a rational and satisfactory disproof 
of the consequences which are supposed to flow obviously 
from these results, a great deal of time and money are use- 
lessly spent by would-be improvers of the present means of 
telegraphic signalling in experimental trials, often upon a 
large scale, which have not even the advantage of 
— 

Without discouraging such experiments as might 
possibly result in an extension of our present knowledge, 
or in the improvement or cheapening of our means of sig- 
nalling, we purpose, in the present articles, doing what we 
can to prevent any future expenditure in the same nuga- 
tory directions, by describing what has been done, and 
indicating the causes of failure, in certain attempts to 
oo the ordinary modes of telegraph construction and 
working. 

We have first to refer to the simple “earth 
couple” invented by Alexander Buin in 1842, and 
patented by him in 1843; the claim being for “the 
production of electric currents by means of one or more 
positive or negative substances placed in the earth or in 
natural bodies of water, proper insulated metallic 
connections being used.” Dismissing the exaggerated 
ideas which were once prevalent as to the peculiar advan- 
tages, in certain cases, of this form of electromotor, 
the fallacious notions that the earth exerts a “cumulative 

. power,” which augments the current, and that the positive 
element, in this case, is not necessarily oxidised; we have to 
regard this couple merely as an ordinary voltaic combina- 
tion of two metals, for which the earth is employed as acell 
in lieu of the ordinary containing vessel. e may then 
allow that, from this cell, with suitable precautions, the 
moisture is never likely wholly to evaporate ; and, further, 
that, beyond a certain point, the distance between the 
elements does not—by reason of the immense mass of matter 
effecting conduction—influence sensibly the internal resist- 
ance of the couple, although this internal resistance, when 
the plates are moved from close proximity to each other, at 
first increases nearly as the square roots of the distances 
between them. Having done this, we have probably 
admitted all the special advantages, or rather peculiarities, 
of the terra-voltaic couple. From its permanency, it has 
answered well such requirements as those of an electric 
clock ; but so would the Minotto form of the sulphate of 
copper couple, or the Marié-Davy’s cell. It isnotsusceptible, 
under any conditions, of giving a current of considerable 
intensity through a moderate amount of resistance ; and 
it should be remembered that the electromotive force of a 
terra-voltaic’battery is no greater than that of a single cell, 
however small, of the same elements. 

Since the period of the first experiments of Bain many 
attempts have been made to apply the terra-voltaic couple 
to telegraphic purposes ; and these attempts may be divided 
into two categories—those with an insulated, and those with 
a non-insulated line wire. Of the former we may dispose 
briefly, since it is evident, from what has been said, that 
the intensity of current will be the same whether a terra- 
voltaic couple, or any other form of single couple of the 
same elements, be employed in signalling through a well 
insulated wire. Theoretically, the unimportant point of 
the relative internal resistances of the couples will affect the 
result ; and, practically, with the terra-voltaic couple it will 
be impossible to send reversals—since the positive element 
is at one end and the negative at the other—except by a 
sacrifice of half the available electromotive force, in an 
arrangensent which formed the subject of a patent, and in 
which a series of three elements in electro-chemical order 
was employed at each station—the medium element being 
that to which contact of the line wire was made for recep- 
tion (Improvements in Electric Telegraphs, patent dated 
17th November, 1858). Since it is possible, with the delicate 
instruments employed, to obtain distinct signals through 
any one of the three Atlantic cables by means of a single 
couple, it would be also quite possible to obtain signals 
through the same wire by means of a terra-voltaic couple ; 
but a careful examination fails to reveal any advantage to 
be obtained by adopting this plan, or any modification of it, 
so long, at least, as the insulation of the line remains unim- 
paired. At the present period it is interesting to observethat 
Alexander Bain, in 1844, transmittedsignalsfrom Nine Elms 
to Wimbledon—six miles—by meansof a terra-voltaiccouple; 
but was unable to work the line between Edinburgh and 

po ae -six miles; theelectromotive force of theearth 

couple he employed being insufficient to produce, through 
the resistance of the latter line, a current of sufficient in- 
tensity to affect the comparatively coarse instruments 
which were used for signalling. Subsequently, Mr. Beard- 
more obtained signals, by means of a terra-voltaic couple 
of higher electromotive force, through the submarine cable 
between Guernsey and Weymouth, connected with the 

overland wire between Weymouth and Southampton, a 

distance of about 110 miles, and also through the cable 


between Cromer and Heligoland, about 450 miles. In 
the latter experiment the surface of each element of the 
couple did not amount to three square feet ; and doubtless 
much less would have sufficed. is fact was of consider- 
able theoretical interest at a time when the idea was prev- 
alentthat about a tonof metal wasnecessary for each element 
of a terra-voltaic couple, to work through even a compara- 
tively short distance. As already stated, however, these 
experiments resulted in no practical advantage. 

‘o the class of telegraphic circuits constituted and worked 
by a terra-voltaic couple belongs an attempt which, not very 
long ago, cost an English nobleman several thousand pounds, 
expended upon an experimental line between England 
and France. For this expenditure there was not a 
shadow of justification, since all the data had already 
been obtained to allow of the result, under the given con- 
ditions, being calculated beforehand. 

In order to realise the principle upon which a signalling 
circuit may be, to a certain extent, both constituted and 
worked by a terra-voltaic couple, let us suppose that 
twenty yards of copper wire and twenty yards of galvanised 
iron wire are laid side by side, but not in contact, in the 
earth or in water. If the wires be united at one extremity 
through a galvanometer the needle of the latter will be 
deflected. Now, if we proceed to the other extremity of 
the compound line, and there bring the wires into contact 
with each other, the deflection at the former or receiving 
end will be diminished, provided the galvanometer be not 
a very delicate one. The primd facie reason of this is very 
apparent. It is empirically expressed by the statement 
that the positive quality of the galvanised iron wire is 
“taken up” by the copper at the transmitting end, when a 
contact is made there. It will be useful, however, without 
entering very far into theory, to give a more scientific ex- 
planation, which will better account for the further pheno- 
mena. When placed in the earth the copper wire assumes 
very nearly the tension of earth, z¢., the zero of tension; 
whilst the zinc-coated wire assumes throughout its whole 
length a minus tension. The current results from this 
difference of tensions, which constitutes the electromotive 
force (E). Itis, according to Ohm’s law, proportionate to E, 
and inversely proportionate to the sum of the resistances in 
the circuit, viz., the internal resistance of the couple, or the 
resistance of the fluid interposed between the wires (r), the 
resistance opposed to the current by the wires them- 
selves(R),and the resistance of the galvanometer (G). R may 
be taken, without appreciable error in the case of a short 
length, as equal to half the measured resistance of the 
copper wire or other negative conductor.* The intensity 
of the current indicated on the galvanometer, when the 
wires are not in contact at the signalling station, will 
therefore be :— 

i= — os (1) 
r+R+G°*"*** * 

Supposing we now increase the length of the wires 
times ; theoretically, we must thereby increase the current 
indicated by the galvanometer. But the increase may be 
so small that the instrument is not appreciably affected 
by it: in this case we have already gone beyond the limit 
of half the length of our line; and, if we now double 
the length, making it 2” times the original length, we may 
be certain that we shall not, with the same instrument, 
obtain signals by making contact at the distant end. 

But without trying the experiment, as unfortunately has 
been too often done, we may calculate what will be the 
effect of augmenting the length of wire n times. Here 
there are two points to be considered. On the one hand, 
we shall reduce the internal resistance of the couple n 
times, and, on the other, we shall augment times the 
copper wire resistance (R) which the additional current 
from the new extent of surface will have to traverse. .The 
former point we shall consider first, neglecting for the pre- 
sent the additional wire resistance. 

By decreasing the internal resistance of the couple 2 
times, the intensity of the current becomes— 


: E 
sans? (2) 
~+R+G . . . . . . . . - 
nr 





To find the difference between the two currents, which 
the galvanometer is required to indicate before we can 
double the length of wire, we must reduce to the same 
denominator the second terms of the equations (1 and 2), 
and subtract the former from the latter. 


é 
Ex(=+R+G) 
R+Gx(2 a 

r+R+ »(<+R+¢) 
Ex(r+R+G) 

~+R+Gx(r+R+G) °° °° (2) 





Thus, I= (1) 





And I’= 


Expanding the numerators— 
Ex(2 +R+ a) =E"+ER+EG, 
nr nr 
And Ex (r+R+G)=Er+ER+EG; 
And, subtracting the former from the latter— 
Er+ER+EG-E- +ER+EG=E r-El=2-DE re 


Therefore the difference between the currents would be, 
if the resistance R were not affected — 


(n-1)Er 
n (n-1) Er 








r+R+Gx (7 +R +@) r+R+Gx (= +R +G)n 238 
n n 

It is interesting to note the effect, as indicated by this 

formula, of the electromotive force at the receiving ex- 

tremity of the line, acting as a resistance opposing the pas- 
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sage of a current from the surfaces at a farther distance 
from the indicating instrument. The student may here 
observe, also, that Ohm’s law is applicable to a certain 
class of problems which may be considered as properly 
belonging to electro-statics, as well as to the more ordinary 
problems of electro-dynamics, 

Since a further resistance of R x (n—1) is opposed to the 
action of the electromotive force E in formula 3, the 
value of the additional current (C) resulting from the aug- 
mentation of the surfaces of the terra-voltaic couple will 
be very nearly expressed by— 

O=n a... a 
r+R+Gx (2 +R+G)n +[Rx (n-1)} (4) 

We shall give a numerical example of the application of 
these formule—not because of their immediate practical 
importance, but in order that the telegraphist may be 
better able to render evident the fallacy of such methods 
as those proposed by Bain, Piggott, Dering, and others, 
for utilising a terra-voltaic circuit. As the investigator 
may ascertain for himself, these methods are only indi- 
rectly of any practical import. But they are of consider- 
able theoretical interest in connection with various possible 
means of electro-telegraphic signalling ; and the telegra- 
phic engineer may at any time be called upon to examine 
and report upon some proposed system in which the data 
here given are onde 








NOTES ON THE RUSSIAN EXHIBITION OF 1870. 
No. I. 

At this moment everything connected with the trade and 
power of production of Russia, as bearing on her military and 
naval strength, possesses great interest for obvious reasons. It is 
generally assumed, and with some cause, that international ex- 
hibitions supply much information on such points. An inter- 
national exhibition has been held this year at St. Petersburg on 
a very extended scale. It has already been referred to at some 
length in our columns in connection with the exhibits of a single 
Russian establishment. Let us see what else it can teach us 
concerning the developments of Russian industry since the 
Crimean war. We cannot have a better authority than the 
writer of the following article, an Englishman naturalised in 
Russia, and thoroughly acquainted with the country. The paper 
has been specially prepared for our pages, and for convenience is 
divided into three sections. That which. we now publish deals 
with the metallurgy and mechanical construction represented 
at the St. Petersburg Exhibition ; the second with locomotives, 
railway plant, steam engines, naval architecture, and equipments 
for the Russian army and navy; while the third part treats 
of ordnance, armour plates, &c., concluding with a review of 
the opinions of the Russian press. 





It is well known (commences our author) that the iron 
industry of Russia has for a considerable period presented 
a striking contrast to the prosperity of other branches 
of manufacture introduced into that country from Western 
Europe, particularly when the vast encouragement which it 
has at all times received from the Government is taken 
into consideration. In the year 1865 there existed in the 
whole extent of Russian territory considerably under one 
hundred establishments, representing the more complicated 
branches, and directly associated with the manufacture of 
various specialities in connection with the iron trade, exclusive of 
manufactories of hardware, cutlery, and the like; of these 
thirty-one were for the construction of steam engines, twenty- 
six for agricultural implements, and the rest included 
foundries, rolling mills, &c., and works for general repairs. 
The production of all these establishments together was 
estimated at 13,000,000 roubles,* of which the Government 
works alone represented the sum of 2,300,000 roubles, private 
works executing Government orders, 4,300,000 roubles; so 
that for bond fide private account there remained only the value 
of 6,500,000 roubles silver. 

At the last exhibition held in 1865, at Moscow, the manufac- 
ture of iron was represented by one manufacturer only, with the 
exception of a few contributors from two or three Government 
works. Within the last few years, however, the impetus given 
to railway construction has caused a decided improvement to 
prevail in this important branch of national industry, which is 
evident from the number of exhibits displayed and the 
qualities of the articles sent to the National Russian Exhibition 
of 1870, which forms the subject of the present memorandum 
in connection with metallurgy and mechanical construction of 
Russia. 

The Uralian chain of mountains which constitutes the boundary 
between Russia in Europe and Siberia, and the contiguous 
districts comprising the provinces of Perm, Ufa, and Orenburg, 
has always been looked upon as the principal source from whence 
iron is obtained, and where mines and works, both Governmentand 
private, have been established for a number of years ; and owing to 
thegreat natural advantages offered by these localities forthe prose- 
cution of the above industry, as might be expected, they are the 
largest contributors to the exhibition. Until quite recently the 
Uralian ironmasters were not in the habit of manufacturing cast 
or pig iren, as its production for the market was deemed un- 
protitable. In the present exhibition we find evidences of 
exertions having been made to supply that article, and many 
specimens are shown. It would be difficult to form a correct 
estimate of the productive powers of this enormous territory 
relative to the manufacture of pig iron alone, as that branch of 
the iron trade has not yet acquired an independent position. 
The same maker who manufactures every description of 
merchant iron, castings, &c., is also the producer of pig iron ; and 
where there is little or no division of labour it is scarcely 
probable that any marked p can be anticipated as regards 
the extension of the trade in this speciality. The prices of 
cast iron vary considerably ; in the absence of any particular 
brand or mark it is difficult to arrive at a classification of the 
qualities. Some of the best samples of pig iron resemble that of 
Swedish manufacture. One Government establishment quotes 
30 copecs per pood (2s. 6d. per ewt.), another 34 copecs (2s. 10d. per 
ewt). A private maker exhibits samples of white, grey, and 
mottled cast iron at 60 copecs per pood (5s. per cwt.), two other 
firms quote 32} copecs (2s. 8d. per cwt.), and 75 copecs per pood 
(6s. 2d. per cwt.), respectively on the spot.t 





*In the case of a considerable length—or where R ap hes an 
equality with r—this approximation would be inaccurate ; ‘because the 
greater portion of the electricity passing as a current, being generated in 
proximity to the point of contact of the wires, does not encounter what 
would be the mean resistance opposed to E if the generation of electricity 





were the same at every point. 


* Throughout these articles the rouble has been calculated at 2s. 8d., 
or at the rate of 7°50 for the pound, and the pood at 36 lb. avoirdupois. 
+ The Government establishment of Verkhne-Tourinsk, in the province 





of Perm, exhibits as a aeerey samples of cast iron for the manufacture 
of ordnance at 2s. 2d. and 2s. per cwt. 
























































356 








THE ENGINEER. Nov. 25, 1870. 





In 1865 there were only two manufacturers of known 
eelebrity on the Ural producing pig iron, the one sold on the spot 
at 57 copecs per pood (£4 16s. per ton), and the other was 
quoted at the fair of Nijne 75 copecs per pood (£6 6s. per ton). 
What must operate disadvantageously on the development of 
this branch is the inadequate means of communication in the 
Ural territory itself and with the chief centres of consumption. 
This is one of the reasons why the construction of the Siberian 
Railway is being so zealously urged in Russia at the present 
moment, It is apparent that foreign cast iron will be in still 
greater demand as the number of mechanical construction esta- 
blishments increase. It should be borne in mind that the pro- 
prietors of such establishments have the privilege, with the 
sanction of the Minister of Finance, of importing cast iron duty 
free for the-production of machinery and the requisite appliances 
for the works ; cast iron imported by non-manufacturers pays a duty 
of 5 copecs per pood (8s. 4d. per ton), When we come to 
wrought iron we perceive a marked progress in the varieties of 
iron exhibited, Bar and sheet iron were formerly the only pro- 
duct of any great importance manufactured on the Ural. Al- 
most all the descriptions of wronght iron made in England are 
here represented, and the number of exhibitors is considerable 
when we take into account the abnormal state to which the iron 
industry had been reduced a few years ago. The following are 
the prices per pood quoted by some of the principal makers of 
the Ural:—Bars: squares, rounds, &c., 1 rouble 20 copecs and 
1 rouble 80 copecs (9s. 11d. and 14s. 10d, per ewt.) ; puddled 
squares for gun-cirriage axles, 2 roubles (16s. 6d. per cwt.) ; 
angles, 1 rouble 50 copecs, 1 rouble 70 copecs, 1 rouble 80 cupecs, 
and 2 roubles 40 copecs (12s. 5d., 14s. Id., 14s. lld, 15s. 9d., 
and 19s, 10d. per ewt.); tire iron, 1 rouble 35 copecs and 1 rouble 
50 copecs (ils. 2d. and 12s. 5d. per ewt.); rods, 1 rouble 
30 copecs and 1 rouble 40 copecs (10s. 9d. and 11s. 7d per ewt.) ; 
hoops from 1 rouble 50 copecs to 1 rouble 75 copecs {from 12s. 5d. 
to 14s. 6d. per cwt.); Demidof sheet iron, bright surface, 
2 roubles 40 copecs to 3 roubles (from 19s. 10d. to 24s. 9d. per 
ewt.); ditto, dull surface, 2 roubles 30 copecs to 2 roubles 55 
copecs (from 19s. to 21s, 1d. per ewt.); Yakovlef's prices for 
sheet iron are the same as Demidof’s. These are the two prin- 
cipal firms in Russia for the production of this description of 
iron ; they manufacture also all the other sorts for which they 
are celebrated. 

Mr. Paul Demidof owns whole groups of mines and works 
constituting the following establishments of the Ural:—(1) 
Nijne-Tagile, (2) Veesk, (3) Laisk, (4) Nijne-Saladinsk, (5) 
Verkhne-Saladinsk, (6) Cherno-Istochinsk, (7) Vismo-Shaitansk, 
(8) Vismo-Utinsk, besides the sheet iron rolling mills of Anatolsk, 
Avrorinsk and Antonofsk. The following is an interestiug sum- 
mary of the production of the whole of Mr. Demidof’s mines 
and works from January, 1869, to January, 1870 :— 

Gold .. « of «. «. 28 poods 16lb, 83 zol. .. .. 1023Ib. 


Piatinum.. co cc «oo IS pOods vo ce 2s co +o 4O06Kh. 

Poods. Tons. 
Copper ore, smelted .. .. «- .. 3,206,824 .. .. 51,561 
Iron ore, smelted .. .. «2 e+ oo 3,188,500 .. o. 51,429 


Pure copper obtained .. .. «6. os 102,557 ss ce 1,654 
Pigiron .. .. 





© ec «+ ee ce 2,128,040 1. of 84,828 
Sheet copper, rolled .. «2 .. oe c ee 398 
Wrougbt iron, black .. .. .. «- 1,824,085 .. .. 29,420 

Of this quantity was manufactured for sale— 
Poods. Tons. 

Ce os as te ee ee S7as ss ee 156 
Rolled plates, &c. .. .. oe e+ ce 336,387 oe «. 5,425 
ne se «oe ve ay 6 66 6 <0 147,887 .. ee 2,385 
Boiler plates .. .. .. -- ne AGG TG cc 4s 2,100 
Tron for edge tools and various articles 88,320 .e ee 14.245 
Rails ce 00 os ce ce ce ee  G03,702 0. oe 9,737 
Steel of various kinds .. .. «ss 35,220 oe oe 568 

Total.e se oc 00 cc cf ce ce 94,616 


The yearly value of gold and platinum obtained, together with 
the manufactured productions, is estimated at 3,500,000 roubles 
silver. Tue number of workmen employed in and out of doors 
is 11,000. The yearly consumption of charcoal prepared in the 
forests on the estates of Mr. Demidof is 190,000 korobs (44 cubic 
yards each korob). The consumption of wood alone is 50,000 
cubic fathoms of 7ft. The above mines and works were esta- 
blished principally between the years 1721 and 1782, and are 
furnished with all the newest machinery and appliances, with 
latest improvements necessary for successful operations. The 
hydraulic and steam prime movers represent respectively 2457- 
horse power and 495-horse power. The several works and 
mines of the Takovlefs, like those owned by the Demidof family, 
constitute a cnsiderable group, and, like the latter, were «sta- 
blished towards the middle of the last century. The old aris 
tocratic names of Shoovalof, Beloselsky-Beluzersky, and Galitsin 
are alsv conspicuous at the exhibition, and represent some of 
the largest and oldest establishments of the Ural. 

There are several exhibitors of iron from other parts of Russia, 
among whom should be noticed Mr. Shipuf, the indefatigable 
leader of the Protectionist party in Russia, and who is a very 
extensive manufacturer. The works are situated in the govern- 
ments of Nijni-Novgorod and Tambof. Mr. Shipof’s quotations 
represent the prices of iron manufactured in the interivr of the 
country, which are as follows, per pood :—Bars and squares, | 
rouble 51 copecs (12s, 6d. per ewt.) tol rouble 70 copecs (13s, 11d. 
per cwt.). Rounds: 1 rouble 53 copecs (12s. 8d. per ewt.), 1 rouble 
72 copecs (14s. 1d. per cwt.) to 2 rouble- 40 copecs (19s. 10d. per 
ewt.) Angle-: 1 rouble 90 copecs (15s. 8d. per ewt.) to 2 roubles 
50 copecs (128, 5d. per cwt.). Hoops: 1 rouble80copecs (14s, 10d. 
per cwt.). The duty levied on this description of iron of foreign 
manufacture is 2s. 11d. per cwt. The above two establishments 
were founded towards the end of the last century, and produce 
yearly 350,000 poods of cast iron, and 270,000 poods of wrought 
iron, of the value of 400,100 roubles. Besides, orders are executed 
for castings of different kinds to the extent of 15,000 poods, of 
the value of 80,000 roubles. There are about 3000 workmen 
employed, and the steam power is equal to 370 H.l. The ore 
is obtained from the neighbouring Government and private 
estates of the circle uf Ardatof to the extent of between 800,000 
to 900,000 poods yearly. 

Finland is also represented, being conspicuous for the ex- 
cellent ore obtained from the beds of its innumerable lakes, and 
for its mechanical enterprise. The quotation per pood of one 
maker of the government of Vyburg is 65 copecs (5s, 5d. per 
ewt.) for pig iron. Another manufacturer quotes 75 copecs 
(6s. 2d. per cwt.), and for bar 1 rouble 60 copecs (13s. 3d. per 
ewt.). A third quotes for bar 1 rouble 50 copecs (12s. 5d. per 
ewt.). Poland is another source for iron. A manufacturer of 
the province of Riadom in that kingdom exhibits forged iron at 
1 rouble 50 copecs per pood, another hoops at 1 rouble 40 copecs, 
There are some very good samples of plain ornamental castings, 
Of heavy iron work and castings, with the exception of ordnance, 
there are only one or two specimens. The Government Kamsko- 
Vatkinsky establishment sends a girder weiging 41 poods (13 ewt. 
12lb.) and priced at 4 roubles 11 cwt. per pood (34s. per ewt ) 
Armour plates are also poorly represented. The Kamsky Works 
on the river Kama, established in 1862 for the express purpose 
of manufacturing armour plating for the Russian ironclads, ex- 
hibits only a model or two, e works are furnished with 





trains of 300-horse power, four steam hammers, four trains for | THE UNITED STATES PATENT LAW, 1870. 
rolling rails, twenty-one reverberatory furnaces, and employ 806 (Concluded from page 349.) 

workers. Neither price nor the amount of production is given.* Iy our last number we gave an abstract of this Act so far as 
The Tjora Gove nment works near St. Petersburg, belonging to | ++ relates to patents for invention. We now conclude with an 
the Imperial Admiralty, exhibit anarmour plate weighing 1306 abridgment of the remainder, which applies to the protection 
poods 30 Ib, (21 tons 2 ewt. 2 qr.) and samples of 44in. and 15in. of designs, trade marks, and copyrights. 

plates bent cold through a small angle. No prices are Designs'.—Any person who, by his own industry, genius, efforts, 
given in either case. Anchors are entirely wauting. In| 14 expense, has invented or produced any new and original 
view of the great extension of railways and the conse- design for a manufacture, or for sculpture; any new and original 
quent demand for rails, great exports have been made design for the printing of fabrics ; any new and origival impres- 
to supply the same of Russian material and manufacture. siov, ornament, pattern, print, or picture, to be printed, painted, 
At the exhibition there is no evidence of this branch of | -1.’ 0. otherwise worked into any article of manufacture ; or 
iron manufacture having as yet reached any great development. any new and useful shape for any article of manufacture, which 
There are two exhibitors of rails, Mr. Poutilof and Mr. Demidof, design hasnot been known or used by others, or patented or described 
the former, who is said to have been heavily subsidised by the in any printed publication, may obtain a patent. He will have to 
Government, exhibits rails with steel heads of puddled Besse- enthatn Gy Che regulations of the Patent-office, which are the 
mer steel, but no prices are given. The production of the | . 1. as in case of inventions or discoveries, and he will also 
“ Arcadia” Works is stated to be 200,000 poods of steel rail have to pay the fees prescribed by the Act. Patents for designs 
heads and 60,000 poods of other manufactured iron of the value may be granted for terms of three years and six months, seven 
of 500,000 roubles yearly. The rail mill produces 2,000,000 years, or fourteen years, as the applicant may in his application 
poods vf rails with steel heads, and 420,000 poods of extras of big 

the value of 5,000,000 roubles silver in the same period. Patentees of designs dating prior to 2nd March, 1861, are 
The several works are situated in the Government of St. Peters- entitled to extension of their patents for the term of seven years, 
burg and in Finland. These establishments are supplied with | | 4.) restrictions precisely similar to those pro vided for the ex- 
ore from the adjoining lakes, constituting an area of 50,000) pon of unexpired patents for inventions issued before the 
square versts (33,334 English square miles), which belong to same date. 

or are held on lease by Mr. Poutilof. these works employ The Commissioner is empowered to dispense with models of 
twenty-five steam engines of 970-horse power and seven water wheels desigus which can be suificiently represented by drawings or 
of 150-horse power. There are thirty annealing furnaces, thirty-six photographs.® 

reverberatory furnaces, 368rolls, and eleven steam hammers. The Trade Marks?.—Any person or firm domiciled in the United 
rail mill has a gasworks attached, a library, and hospital, and the States, and any corporation created by the authority of the 
number of workmen employed at allthe works in and out of doors Citell ditaten. anil-an y person, firm, or corperation resident or 
is in all 7000. Mr.Poutil of, it will be remembered, two years ago | | ot og in any foreign country, which by treaty or convention 
engaged to furnish the Government yearly with 400,000 poods affords siuilar privileges to citizens of the United States, and 
(6440 tons) of rails for a term of seven years, besides entering | 1). 4 entitled to the exclusive use of any lawful trade mark, 
into a separate contract to manufacture 600,000 poods of rails or who intend to adopt and use any trade mark for exclusive use 
during the winter months of 1868 for the Nicolai Railway. Since within the United States, may obtain protection for such trade 
then a succession of fétes given by the proprietor have inaugu- | | oy by complying with the following requirements : —There 
rated the rolling of each millionth pood of rails, to which were must be recorded in the Patent-office the names of the appli- 
invited dignitaries, both civil and military, and on which occa- cants, their residences, and place of business, together with the 
sion the host, for the edification of his guests, endeavoured to dias Gf ainedianmitan Gel ee particular description of goods in 
prove by a series of experiments the complete worthlessness ot such class, which the trade mark is intended to specify. 1n addi- 
foreign made rails when compared with the home-made article. tion there must also be registered a description of the trade 
After a sumptuous repast, in after dinner speeches it was usual mark itself, with fac similes and an explanation of the manner 
t» comment upon the prospects of mechanical enterprise in co cal it is to be used. The length of time, if any, during 
Russia, and the possibility of soon becoming independent of the which the trade mark has been used, must also be notified.t 
foreigner for railway material. It should be remarked that this The applicant or some member of the firm—or, in the case of 
sort of feeling is very prevalent throughout Russia at the pre- a corporativu, ® proper officer—must also file a declaistion on 
sent moment. Mr. Paul Demidof exhibits samples of rails of | (ty that the party claiming protection fur the trade mark has 
different sections, but no prices are given, as they have to be a right to use it, and that no other person, firm, or corporation 
determined by special agreement at the time of giving the order. tes, right to Sin aie atithae tn tha Ldanelial Ruan 06 tn oO eee 
The amount of production has been stated above.t Foreign | | .omblance to it as to be likely to deceive ; also that the de- 
made saile ave latte to a duty of 90s, 4d. por ton, A very te scription and fuc similes presented for recurd are true copies. 
portant question arises in connection with the iron industry. The protected trade mark shall remain in force for thirty years 
It is reported that the forests which surround the mines and from the date of registration, subject, however, to this ex- 
works of the Ural are becoming exhausted, and that the produc- ception :—Where a trade ok is applied to articles not manu- 
tion of charcoal iron is thus materially hindered, owiug to the pe. saoataar the United States, and when it receives protection 
distance fuel has to be transported. The production of under the laws of any foreign country for a shorter period, it 
iron by means of cual fuel is much commented upon, as sup-| 4141) cease to have effect in the United States at the same time 
plies of that mineral have been discovered in the basin of the that it becomes of no effect elsewhere. 

river Kama, on a site available for the transport of the same Six mouths prior to the expiration of the term of thirty years 
to the different works. The south of Russia, where Mauch application may be made for a renewal of the registration, under 
capital has been wasted, both by the State and private indivi- regulations to be prescribed by the Commisiuner of Patents. 
duals, has long been looked upon as a field offering every facility The fee fur renewal is the same as that for the original registra- 
for manufacturing iron with coal fuel ; and with this view the tion. The Commissioner of Patents is authorised to make rules 
exploration of the Don coal basin has recently occupied the to facilitate the transfer of the ri.ht to use protected trade 
attention of the Government. At the present exhibition this marks, conforming as uearly as possible to the requirements of 
part of the empire is scarcely represented, the Lugan Govern- me respecting the transfer and transmission of copyrights.t 
ment works, of the province of Ekaterinoskof, founded in 1796, Any person making wrougful use of trade marks, or counter- 
being the only establishment that sends samples of its manu-| 51:1) them, is liable to an action for damages at the suit of the 
factures, presenting a strange conglomeration of wrought iron, | (yar of the trade mark, in any court of competent jurisdiction 
projectiles, pumps, railway whistles, and percussion tubes. Iron ios dive Unibell Mates aut She party aggrieved may also have his 
puddled with coal is quoted at 1 rouble 51 copecs per pood | remedy in equity by way of injunction. Also, any person ob- 
(12s. 6d. perewt.) The quantity of puddled iron manufactured taining a registration through fraud is liable to an action at the 
yearly is given at 26,000 poods only, although the number of suit of any person injured thereby ; and no person using a 
workmen employed is over 600, The Lugan Works belong to! ¢, .dulent or deceptive trade mark, or using any trade mark im- 
that long list of Government manufacturing establishments | properly, can maintain an action under the provisiuns of the Act. 
which were called into existence at a time when metallurgical Co pyright®.—The control and recording of copyrights, though 
art was under the entire supervision of officials wearing sword, seated for under the Patent Act, do not lie with the Commis- 
helmet, and spurs, and when all sorts of industries were sup- | sioner of Patents. in this division the Librarian of Congress is 
posed to arise by word of military command. How far this has 


. sontrolii flicer. 

been realised the State has learnt to its cost. Itis more thau wg ns be obtained by any citizen of the 
probable that the Government will, ere long, get rid of all its United ‘States, or any resident there who shall be the 
aoe —— by yg carp, Sorry peal goalless author, iuventur, desiguer, or proprietor of any of the tullow- 
snails meant, ot poe isles wish have proved advantageous | 28 Viz. a book, map, chart, dramatic or —— com — 
to th ze who have availed themselves of the Government offera, | CUSTS¥ing, cut, print, photograph or ne ger Ms ying i nS» 

At the Moscow Exhibition five years ago there were but two renee eon om arcaheal Fong frame % The anaas 
exibton of sta; one of them lane oe the oly priate | gre the soe right to print, reprint pis complet, copy, 

iin hc ple ini the case of a dramatic compos 

26s. 5d. per ewt. for blister steel of tirst quality from Demidof's renee toe abliely ns eames ‘arte be performed io oliee. 
iron, employing from twenty to fifty men; and there were also one Authors may reserve the right to dramatise or to translate their 
or two Government establishments who sent samples but no infor- own works. A copyright exists for twenty-eight years trom the 
mation as to prices and extent of preduction. ‘The exhibition of | 4: 114 of recording but it may be reuewed ur extended for a 
1870 presents a great improvement in this respect ; there are ntiinia tures. ot taantaia years, provided application be made six 
several exhibiturs of steel, both Government and private, and months before the expiration of the term by the author, invea- 
the a manufactured, as well as prices, are given in many tor, or designer, or his widow or children, and all aher regula 
— i i ith, copyright may be assigned in law 

The Government works at Artinsk, in the province of Perm, Se aan ai - bok the aleneieih oes Big aad m4 
exhibit refined steel for manufacturing scythes at 3 roubles 96 | ;) "the otice of the Librarian of Congress within sixty days after 
rage per _ 32s. = per cwt.) ; peeciye Page screed its execution, or it will be void as against any subsequent pur- 
( 4 pr apet pa Ryn g end 85 not ak pood “tre. Aa fae ) chaser or mortgagee for a ae ag ham ae ya 
5s. 5d. vt. H tr! kde i a copyright must forwar 8 e 
Among the private exhibitors are Mr. Demidof; his prices are ae Renan Po ah Sublicati ant printed bias of the 
forcement steel bars 2 roubles 90 copecs per pood (24s. per cwt.) ; title of the book or other article, or a description of the painting, 
for spring steel, 2 roubles 50 copecs per pood (20s. 8d. per cwt.) &c., for which he desires protection. Within ten days before 
Mr. Pashkof, of Verkhne-Uralsk, quotes for cement steel 1 rouble publication also, he must send two copies of the book, or in the 
80 copecs per pood (14s. 10d. per cwt); Prince Belaselsky-Belo- coeak dit de painting statue, or similar article, a photograph. 
zersky, 9% copecs per pood (7s. 7d. per cwt.) fora similar article Again, within ten days after publication two complete printed 
of inferior quality. A maker in Finland quotes 2 roubles per 1 al thie tent efit £ the bod 8 the Guniaitener 

copies of the best edition o k, or of the Pp’ 
pood (16s. 6d. per cwt.) for puddled steel. Imported steel pays 


a duty of 6s. 7d. per ewt. * According to the Patent-office regulations, yhotageaghe are received 

(To be continued.) for the illustration of works of design only. One must upon 

—— | thick drawing paper; but in every case where this mode ——- 

* This establishment, like several others, has been unfortunate from ——. wines wulahen aes tae photogrent bos at ted, is 
the beginning. From all accounts it has suffered from the choice of the exact official copies may be pre when desirabl a ‘ 


site. With a view of securing a convenient w.ter communication the fication, and uther in the case ot applications for letters- 
works were erected on the right bank of the river, quite close to the Oe ent for a “esign, are the same a Frna other patek: co 


water’s edge. The consequence is that at the period of the vuverflow of + The Commissioner of Patents is empo d under 19 and 


the river the whole of the works have been literally inundated, causing maki Patent-office in this and other 
no end of loss to the Government and to the individuals connected with 81 to e rules for the guidance of the “ 

















.. One of these rules specifies that five duplicate copies of the 
Vho qgtabiiehment. poe re ‘nds cna, te addition to the one accompanying the statement 
+ The duty of 1 rouble per pood (8s. 3d. per cwt.) has given encourage- cath of the applicant, must be deposited with h application. 


ment to the manufacture of railway fustenings, of which there are the usual 

several exhibitors. A St. Petersburg firm quotes per poud, for bolts Ont vig ate hows haar ane Soak Sym ble by any instru- 

and nuts, 3 roubles 90 cupecs and 6 roubles (32s. 2d. and 49s. 8d. per cwt.) ; saent ia wri ent must be pe mane 0 in the Patent- 

machine-made nuts 4 roubles (33s. 1d. per cwt.); hand-made, 6 roubles office Bee ce ite execution, Tho fees are the os 

(eas. = 2 ewt.) hag ge eo pho bt Rg re those prescribed for recording assignments of patents for inventions. 
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photograph of the other articles, must be also sent to the 
Librarian of Congress at Washington. A copy of every subse- 
quent edition wherein any substantial changes shall be made 
must be sent also. These copies may be sent by post free of 
charge, and penalties are provided for non-compliance. 

Every article which is the subject of a copyright is required 
to be marked as such. 

Penalties are provided for false marking, and also, by way of 
damages and confiscation, for infringement. 

Foreign works may be imported and printed. 

The Act contains further provisions as to fees, limitation of 
time of action, jurisdiction of courts, appeals, costs, transfer of 
books, &c., to the Congress Library, but they are not considered 
to be sufficiently important to require embvdiment in this 
abridgment. 








THE INSTITUTION OF CIVIL ENGINEERS. 
November 15th, 1870. 
CHARLES B, ViGNOLEs, Esq., F.R.S., President, in the Chair. 


THE paper read was “On the Water Supply of the Town of 
Paisley, Renfrewshire,” by Mr. Alexander Laie Assoc. Inst. C.E. 

In the year 1835 parliamentary power was obtained to bring in 
water for the supply of Paisley, from the districts of Gleniffer and 
Harelaw, lying to the south of the town, having respectively 
drainage areas of 624 acres and of 166 acres. The works were ex- 
ecuted under the direction of the late Mr. R Thom, M. Inst. C.E., 
who made careful experiments, extending over a perivd of three 
years, to ascertain the amount of water flowing from the Gleniffer 
district, by means of which the quantity actually available was 
found to be 70,354,769 cubic feet per annum, which was equivalent 
to 31 06in. out of a depth of 4613in. of rain, over an area of 
27,189,063 superficial feet. Of this quantity Mr. Thom awarded 
one-fourth as compensation to bleach fields. 

The works consisted of a reservoir at Harelaw, capable of holding 
14,248,000 cubic feet of water, with a conduit leading from thence 
to Stanely, where there were two reservoirs, one to act as a sub- 
siding pond, the other for holding clear water, with regulating 
sluices for turning the water into either. The open conduit be- 
tween Harelaw anc Stanely was the principal feeder for the 
Stanely reservoirs ; in its course it intercepted the burns flowing 
from Gleniffer braes, which was almost all pasture ground. The 
store reservoir was capable of holding 28,340,000 cubic feet, and 
the clear water basin 7,194,000 cubic feet. These works provided 
a supply of twenty-two and a-half gallons per head for a popula- 
tion of 50,000. In 1855 the works were transferred from the com- 
pany to the town council, and the claims were settled by arbi- 
tration at 6% per cent. on capital. 

In 1853 new powers were obtained to bring in the water of the 
Rowbank burn, with a drainage area of 1220 acres. These powers 
were, however, allowed to lapse, and another nearly similar Act 
was obtained in 1866, under which the present works had been 
constructed. 

Gauges were erected on four streams, and two rain gauges were 
placed at different levels, to test the amount of water flowing off 
the drainage area in proportion to the rainfall. The quantity of 
rain falling upon 700 acres. the depth being 64°39in., was equal to 
163,614,990 cubic feet, and on 350 acres, the depth of rain being 
50°79in., 64,528 695 cubic feet. The average depth of rain over 
the whole area was 59°86in., or 228,143,685 cubic feet, and sub- 
tracting the amount measured by the weirs, 179,662,325 cubic feet, 
there remained for loss by evaporation, &c., 48,481,360 cubic feet, 
which was equal to 12°72in. of the rainfall, leaving 51 67in. avail- 
able for the high ground, and 38°70in. for the low ground. There 
now remained 170 acres with a rainfall of 38 07in. to be added, 
which yielded 23,492,997 cubic feet of water per annum, raising 
the total to 203,155,322 cubic feet per annum. 

The pipes were constructed to carry 184 cubic feet per minute, 
and the compensation water was fixed by the Act of 1866 at ninety- 
two cubic feet per minute. Storage was provided for 180 days, or 
for about 77,000,000 cubic feet. A conduit six and a-quarter miles 
long conducted the water to the Stanely filters, whence it was 
conveyed to Paisley by a 16in. pipe. A branch pipe left the main 
three miles west of Paisley to supply the towns of Johnstone and 
Elderslie, and a set of filters and a tank were constructed at 
Craigenfeoch for filtering the water supplied to those places. 
Another set of filters and a tank were placed on the high ground 
to the south of the original reservoirs of Stanely, with a branch 
pipe leading down to them, to make up any deficiency that might 
occur in the old works. 

The store reservoir erected to impound 77,000,000 cubic feet of 
water required three embankments, of which the largest was 60ft. 
deep and 500ft. in Jength along the top, with slopes of 3 to 1 on 
the inside, and of 24 to 1 on the outside. The puddle wall was 8ft. 
broad at the top, and increased with a batter of 1 in 8 on each side 
down to the surface of the ground, from which point it diminished 
to one-half that width, the greatest depth being 62ft. The other 
two embankments were respectively 230ft. long and 14ft. deep, 
and 815ft. long and 18ft. deep. The first operation consisted in 
the formation of a bye-wash channel, to carry the water of the 
Reivoch burn during the construction of the large bank, as it was 
from ths burn that floods were apprehended, and it now served for 
conve\ing impure water on their occurrence. When this was 
finished the outlet tunnel was proceeded with, the purpose of which 
was in the first place to discharge the water which would have ac- 
cumulated during the construction of the bank, and to receive the 
two outlet pipes, one of which carried the compensation water and 
the other the water for the town. The tunnel was 426ft. long, and 
the interior dimensions were 5ft. Gin. by 5ft. Gin. It had vertical 
side walls and a semicircular roof. The whole length of the arch 
was !5in. thick, of moulded bricks set in cement, with an arch of 
rubble stone set in mortar over it. At the lower end of the tunnel 
there was a sluice-house, LOft. square, with an arched roof, while 
at the inner end of the tunnel there was a horseshoe-shaped recess 
of masonry in which was placed an iron upstand, or siuice-shaft. 
This recess was 10ft. 9in. long by Uft. Yin. broad, with walls 2ft. 
6in. thick. The upper end of the tunnel for a length of 17f+. was 
filled with solid masonry round the outlet pipes, and provision 
was made in the contract for filling the tunnel with clay round the 
outside of the pipes, but this had not been necessary. The waste 
weir was excavated in the solid rock at the south end of the large 
bank, and was 40ft. long, being at the rate of 1ft. in length for 
every thirty acres of drainage area. 

It was originally intended to strip the entire surface of the in- 
side of the reservoir, as vegetable matter was formerly considered 
objectionable, but the cost of this led the commissioners to dis- 
pense with it. 

The sluice upstand, in the horseshoe recess, was of cast iron, 2ft. 
Gin. in diameter in the inside, and 35ft- high, the metal being } of 
an inch in thickness. It had four sluices at different levels, each 
being 17in. square and fitted with double brass faces. The com- 
—— water was discharged through a separate pipe, with an 

dependent sluice, and the water for the town was conveyed into 
@ cast iron well, which was constructed with an overflow to take 
the pressure off the clay pipes, which led from it towards Paisley. 
The total length of the pipe track from the reservoirto Stanely was 


11,126 —_ of which part was of iron pipes, part of clay pipes, and 
rt of masonry aqueducts, the pipes varying in diameter from 
6in. to 2lin. e trench was excavated lft. wider at the bottom 


than the exterior diameter of the pipe, and opposite each faucet 
there was a clear space of 6in. all round, to permit of the proper 
jointing of the pi The clay pipes were jointed with rope yam 
and cement ; while the iron pipes, which were for the most part 
turned and bored, were put together with thin cement. Where 
clay pipes were used in cuttings above 9ft. deep, a relieving arch of 
rough rubble was formed over them, which served th hly to 
protect them from crushing. Where the depth of the cutting 





exceeded 12ft. a masonry aqueduct was substituted for the clay 
pipes, the sectional area of which was 3ft. by 2ft. 

The filters constructed at Craigenfeoch for Johnstone and 
Elderslie were two in number, each 45ft. by 32ft., and the tank 
was 50ft. by 26ft. and 13ft. deep. The retaining: walls were 


brought up with a void of din, in the heart, with two dove- | 


tailed recesses to from a tie opposite each other, 12in. by Gin. 
by 6in. —- for every square yard of surface. These 
voids were filled with clean gravel in layers of 6Gin., and each 
layer was grouted with Portland cement. This formed an excel- 
lent water-tight wall, the only objection being the cost, which 
amounted to between 40s. and 50s, a cubic yard. There were two 
semicircular wells at the outlet of the filters, with sluices to 
regulate the head of water over the filters during filtration. The 
filters had each a 12in. clay pipe along the centre, with 4in. 
branch pipes open jointed. The filtering material consisted of 2ft. 
of coarse gravel, Gin. of small gravel, Gin. of slate chippings or 
shells, Gin. of coarse sand, and lastly 18in. of fine sand. The high 
level filters and tank ereeted at Stanely were of the following 
dimensions : three filter beds each 90ft. by 60ft. and a tank 158ft. 
by 38ft. and 14ft. deep, éonstriicted on the same principle as the 
others. 

The engineer for the works was Mr. Jatnes Leslie, M. Inst. 0.8. 
The contractors for the reservoir at Nethertrees were Messrs. 
Alex. Wilson and Son, and the cost of it, inclusive of sluices and 
iron work, was £17,433. The same contractors executed the 
filters for Johnstoue and Ellerslie, and also the branch pire from 
the main aquedtict, at a cost of £7554. Mr. Joni Pollock was 
the contractor for the pipe track from Rowbank to Stately, which 
cost £15,414, and for the Stately filters, which were not yet 
completed. Messrs, D. Y: Stewart and Co. cast all the iron ips, 
and also laid that portion between Stanely and Paisley. € 
total cost of the scheme, including purehase of land, way leave, 
parliamentary and engineering expenses, amounted to £70,000, 








THE CHEMICAL SOCIETY. 

At the meeting held on November 17th Professer Williamson, 
F.R.S., president, in the chair, the followitig papers Were 
read :—** Mineralogical Notices,” by Professor Maskelyne and Dr. 
Flight. The contents of this commitinication were: - 

1. On the Formation of Basic Cupric Sulphate.—In 1867 M. Pisani 
described a mitieral which he supposed to be the woodwardite of 
Mr. Church. The substance, however, is not the latter mineral. It 
had been previously examined in the labotatory of the British 
Museum, and the results suffidietitly tallied with those of M. 
Pisani to identify the mineral. It can be divided into an inner 
layer and an outer crust. The first consists of :- Copper oxide, 
24°561; alumina, 23°063; calcium oxide, 0086; magnesium 
oxide, 0°749; sulphuric anhydr, 6°775; silicic anhydr, 6689 ; 
water, 38°528; total, 100451. The crust is thus composed :— 
Copper oxide, 10°255; alumina, 2725; calcium oxide, 1°403 ; 
mangnesium oxide, 6183; sedium oxide, 0643; sulphuric 
anhydr, 2°438; silicic anhydr, 7°53; carbonic anhydr, 0°528 ; 
water 43:969; total 100199. These numbers give us but little 
insight into the constitution of the mixed minerals. The only 
interest they offer is in the light they seem to throw on the 
possible modes of the formation of native basic cupric sulphates, 
The actions of solutions of magnesium or calcium sulphate on 
malachite may terminate in the production of langite. An ex- 
periment in the laboratory showed that an insoluble cupric 
sulphate and acid magnesium corbonate were actually formed. 

2. Opal from Waduela Plain, Abyssina.—Mr. Markham pre- 
sented to the British Museum some remarkable specimens of green 
opal from the above locality. Its analysis yielded the following 
numbers :—Silicic acid (soluble), 90°562 ; silicic acid (insoluble), 
2°049 ; water, 5°656 ; iron peroxide, 0:933; manganese peroxide, 
trace; calcium oxide, 0°157; magnesium oxide, 0311; total, 
100 648. 

3. Francolite, Cornwall.—Its analytical numbers point to the 


formula 6 [3 Ca2(PO,)) 
a O4)} 9 
Ca CO, y+ 2CaF, 
It is, in fact, a fluor-apatite, in which one equivalent in every six 
of the calcium phosphate is replaced by carbonate. The crystallo- 
graphy of this mineral seems also to point to its not being 
ordinary apatite, and, in fact, to its not being the same mineral as 





| the original francolite from Wheal Franco. 


4. Epidote and ~ nyeey Iona. A pebble in which a green 
mineral traverses bright red felspar and quartz in veins was sent 
by the Duke of Argyll to the British Museum. Its analysis leads 
to the view that it consists of a lime epidote with some 23 per 
cent. of quartz, the former mineral having the following constftu- 
tiou— 

3 [2 Ca O, SiOz] + 2 [2 (3 Al 2 Fe): Os, 3 Si O,] 
Two specimens of serpentine of the same locality gave the 
general formula — 
3 R" O, 2 Si O., 2 H2 0, 
where R represents in one case Mg, with a little Fe and Ca; in 
the other Mg, with nearly one-fifth of its equivalent of an equal 
mixture of Fe and Mg. 

5. Vivianite.—Two kinds of this mineral were found in an 
unknown Cornish locality. The one, of a pale blueish tint, was 
ascertained to consist of iron protoxide, 42709; iron peroxide, 
1°126 ; phosphoric anhydr, 28°526 ; water, 28°984; total, 101°345. 
The other variety, of a brownish colour, gave on analysis, iron 
protoxide, 42°889; iron peroxide, 0°801; phosphoric anhydr, 
28°792 ; water, 29°433 ; total, 101°915. Both proved, therefore, to 
be octohydrated ferrous orthophosphate, 3 F e O P,O;, 8 H,O, and 
the difference in the colours can only be ascribed to some minute 
difference in the degree of oxidation of the iron. The brown 
variety was enclosed in nodules of a dark blue earthy mass which 
was composed of iron protoxide, 37°214; iron peroxide, 9°169 ; 

hosphoric anhydr, 23°897; carbonic anhydr, 5°162; water, 

3°871; silica, 0811; organic matter, 0°826; total, 100°920. 
These numbers may be ane as representing five equivalents 
of octohydrated ferrous orthophosphate with one equivalent of 
octohydrated diferric phosphate, mixed with four equivalents of 
ferrous carbonate. The British Museum possesses some fine 
erystals of vivianite from Fernando Po, the chemical examination 
of which gave as results: iron protoxide, 38°501; iron peroxide, 
5°083 ; phosphoric anhydr, 27 802 ; water, 28°326 ; total, 99°712. 
This specimen stands intermediate between the blue and brown 
crystalline varieties on the one hand and the blue earthy mineral 
on the other. 

6. Cronstedtite.—The analysis of this mineral presented con- 
siderable difficulties, inasmuch as it was extremely difficult to free 
it from the substances associated with which it is found. The 
cronstedtite in question possesses an unusual interest from a 
exystalugrephinal point of view, being one of the best defined types 
of hemimorphism. 

7. Pholerite.—This mineral, derived from India, is of a pale 
flesh white, penetrated in several places by patches and veins of a 
black mineral. An analysis of the flesh white mineral gave the 
following results :—Silicic acid, 43°144 ; aluminium oxide, 41°073 ; 
water, 15°783; total, 100°000. Traces of iron and manganese 
oxides accompany the alumina. A new name was proposed for 
this mineral, but the above analysis shows it to be nothing but 
pholerite. 

Mr. Church observed that it was a matter of congratu- 
lation to have those beautiful specimens which are stored in our 
magnificent national collections investigated in so excellent a 
manner as the contents of the paper just read have shown. 

The next communication was by Mr. Chapman, on the ‘* Oxides 
of Nitrogen.” Ina paper read at the last meeting of the Chemical 
Society Mr. Chapman mentioned that he had quantitatively esti- 
mated nitric oxide by converting it into nitric acid, and determin- 





ing the latter by the production and weighing of the baryta salt. 
Objections were then raised as to the possibility of the comp!ete- 
ness of such a conversion. Mr. Chapman now endeavoured to 
show, by referring to well-known chemical facts, that whether 
N, O,, N. Oy, or Nz O; be formed when N O is left with excess of 
oxygen over water, the final result must be the transformation into 
nitric acid. He moreover referred to the circumstance that the 
above-mentioned facts were accepted by Schloesing, by Playfair, 
aud Wanklyn as sufficient to found upon them the quantitative 
estimation of nitric acid. As to S O, being present in his experi- 
ments, Mr. Chapman found this by special researches to be of no 
consequence. Mr. Harcourt reasserted that on his passing nitric 
oxide into oxygen he obtained as result nitric peroxide ; when 
reversing this order, and passing oxygen into nitric oxide, a mix- 
ture of N;O; and N. O; seems to be formed. Mr. Chapman 
replied that the different results obtained by Mr. Harcourt and by 
himself were in all probability due to differences of the tempera- 
ture at which the respective experiments had been executed. 
Professor Williamson took occasion of this repeated mentioning of 
nitric peroxide to remark that this compound way be viewed as 
Not O, that is, as water in which the one hydrogen was re- 
placed by N O, the other by N O2. The Society then adjourned 
to Dec, 1st, when Mr, Perkin will read a paper on “‘ Some Deriva- 
tives of Anthracene.” 








FOREIGN AND COLONIAL RAILWAYS. 

The traffic of the Pacific Railroad is steadily increasing, and it 
thay be expectel to acquire a still further development as feeders 
ate thrown out or become available on either side. In April the 
Ceiitral Pacific division of the great road acquired 521,036 dols., 
against 485,048 dols. in April, 1869, 96,481 dols. in April, 1808, 
and 81,156 dols. in April, 1867. In May the receipts were 
71,285 dols., against 568,270 dols. in April, 1869, 106,835 duls. in 
May, 1868, and 95,828 dols. in May, 1867. In June the revenue 
collected was 632,710 dols., against 556,080 dols. in June, 1869, 
164 729 dols. in June, 1868, and 121,702 dols. in June, 1867. These 
figures, it should be remarked, relate solely to the Central Pacific 
division. The earnings of the Union Pacific division were about 
as much again 

Putting aside the department of the Seine, in consequence of 
its exceptional circumstances and position, we find that the Nerd 
is the French department which possesses the greatest length of 
railway per square mile, while the department of the Aviége bas 
the least. In the eighty-eight departments of continental France 
eighty-four of the chief towns are accommodated by lines in 
activity, and the remaining four will also shortly enjoy the same 
advantage. Out of the eighty French seaports, great and small, 
sixty-two are united to the capit«] by railways, viz., twenty-one 
ports in the Channel, twenty-five in the Atlantic Ocean, and six- 
teen in the Mediterranean. The length of railway in actual 
working in France at the close of 1869 was 10,596 miles. The 
population of France was officially returned in 1867 at 
37,808,285, and may be estimated now at 38,000,000. It will be 
easy, of course, to calculate the average mileage to each 10,000 of 
the population. 

In 1857 »nd 1859a ‘“‘Pyreneean network” was conceded to the 
Southern of France Railway Company, and by other conventions 
ent+red into in 1858 and 1863, a “‘ supplementary network” was 
also conceded to the aggregate extent of 5792 miles. The State 
guarantees the in'erest and redemption of the capital required 
fur the execution of these lines to the extent of £7,680,000, allow- 
ing besides a subvention of £3 200,000. The expenditure made 

tl upplementary network at the close of 8 was 
) 054, anc a further sum of £1,073,515 was expended in the 

» of 1869, making an aggregate to the close of last ye«r of 
£4,270,169. The supplementary lines may, perhaps, be advan- 
tagecusly divided into three groups - first, those opened for 
traffic at the close of 1869; secondly, those remaining to be con- 
structed entirely by the company ; and, thirdly, those remaining 
to be constructed partly by the State, according to a law of 1842. 
The first group comprises 141] miles of line, two lines having been 
added in 1869, The second group is now reduced to a single line 
comprising 684 miles and divided into three sections from Roques- 
sels to Paulhan, from Latour to Milhau, and the St. Affrique 
branch. On the first part, contracts for the works were let just 
before the war. The second part comprises a great number of 
difficult works ; it was in full execution from Latour as far as the 
Col de Langlanet, a di-tance of twenty-two and a-half miles and 
the first trongon commencing at Latour might have been opened 
for traffic before the close of the year; this trongon is 6§ miles in 
length, and will accommodate the Bousquet collieries. The two 
following trongons comprise, besides several other rather impor- 
tant works of art, two tunnels, one 4753ft., and the other 5746ft. 
in length. The execution of these tunnels has been proceeded with, 
not without difficulty, through soil much impregnated with 
water, so that no fewer than eight steam engines have been work- 
ing for drainage purposes. The remainder of the works, as far as 
Milhau, have been commenced, and the bridges and works of 
ait, which comprise four great viaducts from 83ft. to 106ft. in 
height, are in course of execution at various parts of the line. As 
regards the St. Affrique branch, the definitive plans have just 
been submitted for the approval of the Government. They do not 
comprise avy very considerable works. The last group ot lines to 
be partially executed by the State comprises twelve lines, of 
which six are still under survey, and six in more or less advanced 
course of execution —the latter alone cone: rns us at present. On 
the first line of the six, that from Lourdes to Pierrefitte, a dis- 
tance of 124 miles, the State has been completing what the French 
term the ‘* platform” of the way, which it is ready to deliver to 
the company in successive instalments. The company, on its part, 
has let contracts for the ballasting, the laying of way, pod the 
construction of stations, without waiting for the complete transfer 
to it of the earthworks. Upon the second line -that from Montre- 
jeau to Bagnéres-de-Luchon, a distance of 23} miles, the State has 
divided the works into seven lots ; all are let, four are completed, 
and three are more or less advanced. Upon the third line, that 
from Toulouse to Auch, the passage of the department of the 
Haute-Garonne comprises three lots, of which only one has been in 
course of execution, but the necessary lands have been acquired 
over the whole extent of the department. In the Gers, where the 
line has to be carried a distance of 324 miles, the execution has 
been commenced upon fifteen miles in the district adjoining the 
Haute-Garonne. On the fourth line that from Port-Vencres 
ot the frontier, a distance of 6j miles, all the lands required 
have been obtained, all the contracts have been let, 
the works have been commenced upon a distance of three and 
three-quarter miles, and three tanned have been attacked. On 
the fifth line—from Carcassonne to Quillan, a distance of 31 miles 
—the works have been con:menced upon five and five-eighth miles 
bet ween Carcassonne and Limoux; as between Limoux and Quillan 
the plans are still being proceeded with. The seventh line extends 
from Milhau to Rodez, a distance of 48} miles; the works have 
been commenced at several points, contracts for eight and one- 
eighth miles having been let; contracts are also ready to be let 
for the rewainder of the line, with the exception of five miles 
between Sevérac and Milhau, where the definitive plans are not 
yet completed. The six other lines, of which the State has under- 
taken the execution, are at present in a very early stage of 
development. 

Through the exertions of Dr. Featherston and Mr, D. Bell, the 
New Zealand Commissioners, all difficulties in the way of the con- 
struction of the Nelson and Cobden (New Zealand) Railwa 
are stated to have been overcome. A circumstance which 
wi!l doubtless contribute to the development of railways in New 
Zealand may be noticed; this is the discovery of excellent coal in 
the Malvern Hills, in the province of Canterbury. The Malvern 
Hills coal is said to generate steam much more rapidly than that 
obtained from Newcastle, New South Wales. 
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AVELING’S SYSTEM OF TESTING ENGINES. 


In our last impression we no- 
ticed at some length the compe- 
tition of engine drivers which 
recently took place at Faversham, 
under the auspices of the local 
society. The engine used was, it 
will a recollected, of 8-horse 

ower. Thesystem of applying the 
Ge is novel, at least as far as 
regards public competitions, and 
possesses some advantages. Mr. 
Aveling, the originator of the 
engine driver competition, has 
introduced this system of attach- 
ing the brake, which we illus- 
trate in the accompanying en- 


graving. i 

Under the ordin arrange- 
ments the brake is driven by a 
belt from the fly-wheel, and it is 
certain that although this arrange- 
ment is in a way convenient when 
everybody does just what he ought 
todo, it is open to certain objec- 
tions. In the first place, the work 
done on the brake is less than 
that done bythe engine, owing to 
the resistance offered by the 
belt, as well because of its stiff- 
ness as because of the friction 
created in the journals by its ten- 
sion. Besides this, anyone who 
has ever been at a Royal Agricul- 
tural show must have perceived 
how impossible it is to get engi- 
neers to come properly prepared, 
and that an immense amount of 
trouble is always experienced in 
getting belts to the right length 
and brakes to the right height. 
Besides this, the calculations are 
complicated by the varying di- 
ameters of the driving pulleys and 
brake pulleys used. 

Mr. Aveling disposes of most 
of these difficulties by coupling 
the brake direct to the end of the 
crank shaft, so that it runs at 














the same rate as the engine. A socket and set screws are all that | on a suitable carriage, adjustable in height by screws within cer- 
is necessary, universal joints providing for the inclination of the | tain limits, this system of testing would be rendered so simple and 
connecting shaft within reasonable limits. By mounting the brake | correct that it would, we think, quite supersede the present plan. 








WEIR’S CENTRIFUGAL GOVERNOR FOR MARINE ENGINES. 


CONSTRUCTED BY MESSRS. SMITH BROTHERS AND CO., GLASGOW. 
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ALL attemp sto produce a good governor for marine engines are 
worthy of encouragement. A piece of mechanism has recently 
come under our notice which seems to fulfil most of the require- 
ments. This governor is the invention of Mr. George Weir, of 
Glasgow. Itis an extremely ingeni bination of the centrifugal 
and 'the fly-wheel governor. It is, infact, a true centrifugal governor, 
which shuts its throttle valve when the limit of speed beyond 
which the engines should not run has been attained; and it has 
the sensitive properties of the fly-wheel governor, inasmuch 
as it checks a sudden jump of the engines more quickly than a 
simple centrifugal governor would do, by reason of its mass 
being loose on its shaft; but it only gives that check when 
the jump approximates to or exceeds in velocity the normal 
a of the engines. Fig.1in the annexed engraving is a side 
elevation, and Fig. 2 a face elevation partly in section. The 
governor consists of a shaft A driven by the engine, and having 
upon it a cast iron frame B. To two diametrically opposite and 
outer parts of this frame there are jointed two arms ©, each 
formed with a ball or weight D at its fore end. Guards E are 
formed upon the frame, and limit the play of the balls D, their 
normal position being close to the shaft, whilst they may be 
thrown outwards to a distance about equal to the radius of the 
frame. Springs F are applied to the weighted arms C to tend to 
draw the weights inwards, whilst means to be afterwards described 
are provided to make them balance each other. The parts so far 
described may be regarded as the same in principle as an ordinary 
governor. As the frame is made to rotate the centrifugal force 
tends to move the balls D outwards, and this being counteracted 
by the springs, they assume distances from the axis at which the 
tension of the springs balances the centrifugal force. It simply 
remains to be stated that this centrifugal governor is mounted 
loosely onitsshaft A, so that when theslightest change of speed takes 
place in the shaft, the inertia of the loose frame, together with that 
of the balls, has to be overcome before the whole can again rotate 
ey or together. Between the two frame sides B 
there is fast on the shaft A a boss G having two short arms 
which are connected by links H to the weights D or weighted 
arms C. This arrangement at once serves to make the weights 
balance each other, and to communicate the motion of the shaft 
to the loose frame and weights. The regulating movement for 
acting on the throttle valve is obtained in the callneay way from 




















a sleeve loosed on the shaft A, this sleeve being shifted corre- 
spondingly with the weighted arms © by a cranked lever J con- 
nected to one of them by a link. It will readily be seen that this 
governor will act with certainty whether the change in the engine’s 
speed be gradual or sudden. When it is running with its balls 
partially extended, or, in other words, when it is at its normal 
speed, it is necessarily extremely sensitive to the slightest varia- 
tion in the velocity of the engines; and this is exactly what is 
required, It is usually runat a somewhat higher speed than the 
engines, though not so fast as the fly-wheel governor ; and it is 
capable of ready adjustment to suit different speeds by simply 
tightening or slackening the springs by a screw and nut sendin’ 
for that purpose. One great demerit of the fly-wheel governor 
is its extreme sensitiveness, a sensitiveness which keeps irritating 
the throttle valve at slow as well as at quick velocities. Weir's 
governor gets over this difficulty ; it will not affect the throttle 
valve at aslow velocity unless a start of the engines should occur 
of such suddenness and velocity as would exceed the maximum 
velocity at which the engines should run. In this case its fly- 
wheel power comes into play, and in quick velocities its. centri- 
fugal action preveats the possibility of the mean speed being much 
exceeded. Apart, therefore, from the advantage of saving the 
engines from breaking themselves, Weir’s governor saves the steam 
that would be consumed in racing when the propeller has no hold 
of the water, and also allows the full power of the steam gene- 
rated to be exerted when the engines are retarded by a head sea. 
We have had the pleasure of witnessing this governor at work on 
a land engine, when its capabilities were put to a very severe test, 
and its control over the throttle valve under varying speed and 
resistances was all that could be desired. In respect of sensitive- 
ness it showed its superiority over the ordinary pendulum governor, 
for, as is well-known, the latter does not respond to a change in 
speed until that change has actually taken place to a very appreci- 
able extent. The governor has been fitted to about ninety sea- 
going steamers, and has given universal satisfaction. 





Ir is observed that the percussion shells used by the Germans, 


which explode on striking any hard object, do not answer well in, 


wet weather and soft ground. Numbers were found after the 
action of the 9th which had not burst. 








THE STEAM SHIP KIRKSTALL. 

On Thursday week this vessel made a second, and, in one 
sense, private trial trip, to test the result of certain alterations in 
her boiler, screw propeller and trim, effected since her first trial 
trip, already noticed in this journal, took place. As we have already 
fully illustrated tha engines and boiler of the Kirkstall in a 
very recent impression, it will be unn to say more about 
them now in the way of description. It will be remembered that 
on the first trip the boilers failed to keep steam, and the engines 
were locked up by a screw propeller of too sharp a pitch. The 
alterations effected since the first run are very simple in character. 
The funnel was removed, and replaced with another 3ft. in 
diameter—6in. more than the original stack—and 8ft. longer. The 
first screw was removed and replaced by one of 14ft. pitch, 2ft. 
less than the first. The coal was rather better than that on 
board the first day, but still it was North-country coal of inferior 

uality, lacking strength, and smoking heavily. The ship had 
also taken on board about 200 tons of chalk ballast, which sufficed 
to immerse the screw. She was,|however, too much by the stern for 
good work, drawing about 12ft. aft, and 6ft. 3in. forward. 
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The vessel left Gravesend about 12.20 with aselect party on board, 
and ran down to the measured mile on the Maplin. The water 
was quite smooth and the wind light; four runs were made with 
the following results :— 


Time. Knots per hour. 
First run against tide .. .. Tmin. 45sec. «. «. 7T°742 
Second run with tide .. . - 5min. 56sec. .. .. 10112 
Third run against tide .. 8min. 3sec. « .. 7°453 


Fourth run with tide .. .. .. 5min. 46sec. .. .. 10°405 
Mean of means... «2 -- «+ «+ 9°291 knots per hour. 

The greatest benefit was derived from the alterations made. 
Steam was easily maintained at 85lb. on the square inch, and 
during a portion of the time a pressure of 90 lb. was reached. The 
engines made from sixty-four to seventy-two revolutions = 
minute. On the first trial steam was not easily maintained at 
60 lb. on the square inch, and the revolutions of the engines were 
seldom more numerous than fifty-nine. There can be no doubt, 
however, that the boat could do still better with a finer screw, say, 
12ft. pitch, as the engines are still locked up, and will be until 
they run off eighty revolutions with about 75lb. steam. The 
Kirkstall, it is worth bearing in mind, is probably the only sea- 
going English steamerat presentin existence workingwith her safety 
valves loaded to 100 Ib. on the square inch, and aregular working 
pressure of 75 lb., and the ease and steadiness with which her 
engines did their work, and their extraordinarily small consump- 
tion of fuel, reflect very great credit indeed on the designers and 
builders, Messrs. Allibon and Noyes, of Northfleet. Weadd a 
pair of diagrams, from which it will be seen that the engines worked 
up to 376-horse power—nearly 54 times the nominal power. 





DuRING the past twelve months a series of experiments has been 
carried on at the Ealing Sewage Works to test the system there 
adopted for the purification of the sewage. Precipitants and 
filtration have been employed, and Professor Way pronounces the 
result a success. 

THE Late Mr. 8. HuGHES.—The death of Mr. Samuel Hughes, 
the eminent gas engineer, which is announced as having taken 

lace on the 31st October, after a short illness, will be felt a great 
on to the professional world. Mr. Hughes had for a great 
number of years been a most active and successful advocate of 
reform in gas legislation generally. In the successive inquiries 
held before Parliament since 1859, on the Metropolis gas question, 
Mr. Hughes took a prominent part, and the recent Acts applying 
to the city of London, and to two of the largest London gas 
companies, may indisputably be considered as the result and em- 
bodiment of his views. Mr. Hughes was besides favourably 
known as the author of various treatises on gasworks and water- 
works, held in much esteem by practical men. Engaged in many 
professional contests, where much bitter feeling sometimes arose 
on both sides, we have reason to know that his opponents have 
frequently been the first to pay a tribute to his strict sense of 
justice in their respect as well as to his great emmy oa ability. 

Raitway Extensions.—Application to Parliament in the, next 
session is intended to be made by the Midland (Additional Powers) 
Company for power to make and maintain additional railways. The 
Cricklewood South Junction, 64 furlongsin length, is proposed to be 
made in the county of Middlesex ; the Gloucester and Berkeley New 
Docks Branch, five miles in length, in the county of Gloucester. 
They propose to alter the line and levels of the Whitacre and Nun- 
eaton Railway to the extent of five furlongs and four chains by the 
Horeston Grange deviation, in the parish ot Nuneaton; and to 
make the Horeston Grange Junction line two furlongs and three 
chains in length ; they also propose to make the Holme-wood 
branch seven furlongs in length in the county of Derby ; the Un- 
stone coal branch, seven furlongs in length, in the same county ; 
the Masbro goods branch, four furlongs in length, in the parish of 
Rotherham ; and the Ancoats-hall branch, ten chains in length, 
near Manchester. They propose to alter the line and levels of the 
Settle and Carlisle Railway to the extent of one mile one furlong 
in length by means of the Arten Gill deviation in the West Riding 
of York, and to the extent of two miles and a-half by the Cow 
Gill deviation, in the same county. Such portion of the Settle 
and Carlisle Railway as might be rendered unnecessary by those 
deviations would be abandoned. The company also intend to 
apply for power to purchase land and houses in several parishes 
an counties in England for the purposes of the company ; and 
also to seek for power to extend the time limited for the com- 
pletion of the Nuneaton lines. They propose to vest the under- 
taking of the North-Western Railway Company in the Midland 
Company, and also the powers of the Chesterfield and Brampton 
Railway Company; to provide for a joint interest in or 
user of the Gloucester and Berkeley New Docks branch by the 
Great Western Railway Company, upon such terms and conditions 
as might be agreed on between them, or provided for in the in- 
tended Act. Also to empower the Midland Company to run 
over and use with their engines and carriages the North and South 
Western Junction Railway ; and to carry into effect agreements 
with the Great Eastern Railway Company for the management, 
working, and use by the company and the Great Eastern Railway 
Company of the Tottenham and Hampstead Junction Railway. 
They propose to ask for powers to raise further capital for the 
urpose of the company. 
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BATHS AT SOUTHPORT, LANCASHIRE 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE GAUGES OF THE RAILWAYS OF THE FUTURE. 

S1rx,—Mr. R. F. Fairlie’s paper on this subject having hitherto 
remained almost unnoticed in Tue EnGineer, I beg, with much 
deference to its able author, to make a few remarks on the extra- 
vagant theories it contained. Mr. Fairlie, in the first place, says 
“that while a narrow gauge railway is infinitely less costly than 
a broader one, its capabilities in respect of power and speed are fully 
equal to the wants of the couutry ;” which explicitly is to say thata 
3ft. gauge would be infinitely less costly than the 4ft, 8}in. Now, 
allowing for the hyperbole, the question is simply this: If both 
railways were constructed strictly similar in all things, save the 
gauge, does it follow that the cost of one should materially differ 
from that of the other? The only necessary difference is the in- 
creased length of the sleepers-about one-third more for the 
broad gauge—but will not this extra length compensate for a re- 
duction in their width, and so give the same stability to the line, 
with the same quantity of material, and without perceptibly in- 
creased cost? Provided that the rolling stock on both lines shall 
be alike in all things, except the length of the axles, one should 
be constructed very nearly as cheaply as the other. When Mr. 
Fairlie has completed his designs for the rolling stock of the 3ft. 
railway, and has his train ready to start, let him substitute axles 
4ft. 8hin. long for those of 3ft. (slightly increased in diameter to 
give equal strength), and place the train on the other line; then 
I shall ask him how much the weight of his train has been in- 
creased by the change, and whether it will not carry as much 
paying weight as before? Can it be said that ‘* the proportion of 
non-paying to paying weight is mereased exactly as the rails 
(wheels) are farther apart, and that the ‘‘ton of materials is 
spread over a wider basis?” The gauge is increased 57 per 
cent., but the weight of the train not more than 3 per cent. 
This is not in ‘‘direct proportion,” The greater ieoliaens of 
the train, and facility of arranging the parts of the engine, will, 
in practice, fully compensate for this very slightly increased 
weight. The train would not require a greater width of cutting 
— a, or higher bridges and tunnels on one than on the 
other. 
The light rolling stock so designed would obviate the great dis- 
proportion of paying to non-paying weight on the standard gauge, 
and gain all the advantages claimed for the narrow one, without 
being subject to its inconveniences, Eugines with very small 
driving wheels cannot runat a greatspeed without considerable loss 
of power caused by buck pressure. Mr. F. does not say of what 
diameter he would maxe his drivers; but, referring to THE 
ENGINEER (May th, 1870), where Mr. Spooner makes them for the 
2fr. Gin., a gauge and one-third, or 3ft. 4in. diameter, the author of 
the articles on the Festiniog Railway (September24th 1869) suggests 
the use of wheels 3ft. diameter for a 2ft. line. The impossibility 
of making the driving wheels sufficiently large to run at the or- 
dinary speed of forty miles perhour must always be encountered on 
the narrow gauge, from the necessity of placing the boiler over the 
top of the wheels when it is broader than the gauge. To increase 
the diameter of the wheels must in a corresp nding degree raise 
the centre of gravity, and render the engine less steady. No one 
would design an engine for the standard gauge with its boiler 
perched above the periphery of wheels from 6ft. 3in. to 7f. high. 
Possibly an engine so built might run at a high speed with a con- 
siderable degree of safety, but not without excessive oscillation ; 
yet that engine would not have its centre of gravity propor- 
tionately higher than that of those built in like manner for the 
narrow gauge. It need not be mentioned that on a gauge wide 
enough to permit boilers of ordinary dimensions to come between 
the wheels this difficulty will not occur; and, consequently, the 
engine may be adapted forrunning at a high speed, and with greater 
economy than if the diameter of the wheels were unduly limited. It 
is very possible that a light train may carry a paying weight in the 
ratio of three to one ; but it remains to be proved practically that 
it can, with buffers and couplings of the most approved pattern, 
survive the rough usage attending the ordinary speed. But Mr. 
Fairlie proves that his train cannot carry three times its weight. 


On the Festiniog Railway the dead weight of a train is in the ratio | 


of one to three ; now, if that gauge were increased 50 per cent. 
(3ft.) and the dead weight in direct proportion, the train can only 
carry twice its weight, or a 30 cwt. wagon carry 3 tois. The 
2ft. gauge of that railway, so often alluded to, is not in itself a 
necessary element, but an accessory to that great financial success, 


the 12 per cent. dividend so novel to railway shareholders, At the | 


same time the gauge has constrained the engineer to adhere to the 
three cardinal points of railway economy—cheap construction, 
light rolling stock, and low speed. This railway, first a horse 
tramroad, cost about £2600 per mile; the cost for adapting it for 
its present use, including all improvements, locomotives, carriages, 
&c., does not exceed £7000 per mile. 

To suow that a 4ft. 84in. railway may be made as cheaply, it is 
only necessary to give one example. Captain Tyler's report to 
the Board of Trade on the Duke of Sutherland’s Railway is to 
the point (see THE ENGINEER, November 11th, 1870). The cost of 
this line is only £3700 per mile ; but as the greater part, or the 
whole of it, is constructed through the Duke’s own estate, it may 
be inferred that this amount does not include the cost of the land 
required ; and probably this sum does not contain provision for 
an alequate supply of rollingstock ; but making a liberal allowance 
for these two items, the total cost per mile will not exceed that 
of the Festiniog Railway. On the question of light rolling stock. 
there is no difference in principle; it is, in the first place, much 
cheaper, and must show favourably in the maintenance of the 
permaneut way. It is to be hoped that the days of the ponderous 
machines of 45 tons are numbered. For light railways the 
Fairlie engine will be invaluable. The extension of the same 
principle to the carriage would be another improvement. 

The question of speed entails the same consideration : every in- 
crease in that direction requires that the permanent way should 
be stronger ; that curves of a greater radius be provided; and 
that the gradients should be easier, to carry heavier trains at a 
greater speed, with the same degree of safety. 

With double bogie rolling stock, curves of a minimum radius 
will be as admissible, running at a low speed on the standard gauge, 
as on a narrower one, DELTA. 

[Our correspondent will do well to read our article on ‘The 
Battle of the Gauges,” in our last impression,—Ep. E.] 





LATITUDE WITHOUT ANGULAR INSTRUMENTS, 

Srr,—The letter on the ascertaining of ‘* Latitudes without 
Angular Instruments,” published in THe EnGryzer, October 17th, 
1860, makes reference only to one star, Polaris. I had overlooked 
the fact that other than cireumpolar stars would be suitable. ‘The 
method I advance of finding the altitude will apply to the sun 
or any star; hence, having obtained the meridian altitude of a 
star by this means, the latitude may be found by the methods in 
common use, such as the following, which I extract from Mr. 
Rankine’s rules and tab!es ;-- 

‘“* To find the Latitude of a Place by One Meridian Altitude of a 
Star.—Observe the meridian altitude of a star by watching for the 
instant when its altitude is greatest or least, and subtract the 
correction for refiaction. The complement of the true altitude is 
the zenith distance. Find the declination of the star from the 
** Nautical Almanac ;” then, if the star is between the zenith and 
the equator, 

** Latitude = zen. dist. + declination . . . (1) 
‘Tf the star is between the equator and the horizon— 

* Latitude = zen. dist. — declination . . . (2) 
** If the star is between the zenith and the elevated pole, 

** Latitude = declination — zen, dist, . . . 
** If the star is between the elevated pole and the horizon, 

** Latitude = 180° — declination — zen. dist. (4) 


“ By the Sun’s Meridian Altitude.—In this method the final 
calculation from the sun’s declination, as found in the ‘ Nautical 
Almanac,’ and the true altitude of his centre is the same as in 
the last case. But besides the correction for refraction and dip, 
the altitude requires to be further corrected by subtracting or 
adding the sun’s semi-diameter, according as his upper or lower 
limb has been observed, and by adding the sun’s parallax, being 
the angle subtended at the sun by the distance between the 
earth’s centre and the place of observation. To find the correction 
or parallax, find the sun’s horizontal parallax on the day of obser- 
vation (from the ‘Nautical Almanac’), and multiply it by the 
cosine of the altitude of the sun’s centre. The mean value of the 
sun’s horizontal parallax is about 8°6 sec. The sun’s semi-diameter 
on the day of observation is to be found in the * Nautical Almanac.’ 
It varies from 15 min. 46 sec. to 16 min. 18 sec. The calculation 
may thus be set down algebraically : — 
‘True altitude = apparent altitude — refraction + sun’s \ (5) 

semi-diameter + parallax ., ....... 

** Zenith dist = 90 —-true altitude. . . . (6) 
*t Latitude (see equations 1, 2, 3, 4). Equations 1 and 2 are the 
most frequently applicable to 
the sun; equation 3 is occa- 
sionally applicable between the 
tropics, and equation 4 relates 
to observations made at mid- 
night, in summer, in the polar 
regions.” 

To return to the subject of 
my letter in Toe ENGINEER, I 
think it would be preferable to 
depending on the level of the 
eye, which is liable to slight 
error, to piace a staif firmly in the ground between the eye and 
the star, and to make its highest point, or other marked point, 
on it in line with the star or sun’s limb, and the selected elevated 


. 











point. 
The level of this point in the staff, then, would have to be deter- 
mined, and not the level of the eye. — as before=tangent of alti- 


tude, The upper end of the staff ought to be sharpened off into a 
conical form, and the distance from its apex to the perpendicular 
let fall measured accurately. Or the staff might have a head of 
this descripticn, with crossed wires or any 
fibres, the star and the elevated point being 
made to appear at the crossing of the wires. If 
the elevated point chosen be not very distinctly 
visible, illuminate it by any means at disposal; also 
the point near the eye in the staff may be illu- 
minated if necessary, As already stated, I 
found the latitude of a point near Brighton with 
less than two minutes of a degree of error, and 
I did so without the foregoing retinements. This 
fact, I think, is suflicient to draw attention to 
the subject, at any rate, for the present. The 
level I used was an ordinary mason’s level; but it 
is quite possible, by various means, to find levels 
withcut the aid of the instrument maker. It 
will be seen at a glance that the method of 
obtaining the altitude I propose will not give, 
ceteris paribus, so accurate results when the star is close to the 
horizon or close to the zenith as it otherwise would do; but as on 
all pots of the earth's surface there are many suitable stars 
visible whose declinations are known, there is no necessity what 
| ever for choosing a star in a disadvantageous position. Those who 
| wish to make a trial of this means of obtaining the latitude must 
not be discouraged by one or two partial failuies. It requires a 
| little practice; so does the sextant or the theodolite. The method 
| I advance depends for the accuracy of its results on a certain level 
and certain measurements. Can this level and these measurements 
be sufficiently accurately taken? I profess that they can, and it ap- 
pears from my trial near Brighton that I may not be mistaken. 
| The actual latitude in this instance by the Ordnance Survey was 
| 50 deg. 50 min. The latitude found without instruments was 
50 deg. 48 min. 15 sec. I believe that greater accuracy than this 
can be obtained by especial precautions. 
In reference to the leve., a point in the perpendicular C D, 
level with the point A, may 
be found—(1) accurately, by 
an ordinary engineer’s level; 
(2) accurately, by arude water 
level, devised according to cir- 
cumstances; (3) more or less 
accurately by a line A D, at- 
tached at A and stretched to 
D, made to revolve round A 
until D is again in the per- 
pendicular. Bisect D' D in 
L. This pointis approximately 
level with the point A. The 
angle of altitude, though, can 














be found without any levelling. 
| In the triangle C is the selected elevated point, A is a 
| point in the line passing through the eye of the observer, the 
star, and the point C. B is any point 
in the perpendicular C B. Measure A B, 
| BC, and A C—that is, measure the three 
| sides of the triangle A B C; then any of 
| the angles may be found. Now the side 
A C is inclined to the vertical C B by the 
angle AC B; it will, therefore, be in- 
clined to the horizontal (and this inclina- 
tion is the altitude) by the complement 
of the angle A C B=90deg.— ACB. Also, as the cosine of 
an angle is equal to the sine of its complement, the cosine of 
AC B= sine (90— AC B) =sineof the altitude, But the cosine of 
the angle 


24 42 — 2 
ACB= a+b “3 
2ab 
where a, b, and ¢ are the sides opposite the angles at A, B and C, 
, Sine Alt, = 2+ Ee 
2ab 
It may be also shown that the cosine of the altitude is equal to 


9 
~ 8 (s —a) (8 — b) (8 —e) 
ab Vv 


where, as before, a, b, and ¢ are the 
sides of the triangle, and s their half 





sum, 

The following method also requires 
no level, and A C and AB are the only 
measurements required 

Measure A C;also measure the shortest 
distance A B from the point A to the 
perpendicular string let fall from C. 


_ »2 
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. AC?—AB=C P? 
VAC@—AB*=CB 


CB 
But AB = tangent of altitude 
° TOo_— AB 
ve vic 4’ = tangent of altitude 
Also, ib = secant of altitude. 


Having obtained the sine or cosine, tangent, &c., of altitude, the 
angle is found in the tables, and the latitude deduced in the 
ordinary way. All these methods are intrinsically correct, for 











they are based on mathematical truths, so if the measurements 
are taken accurately the angle of altitude found must be accurate, 
but some of the methods are more sensitive of slight errors of 
measurements than others. The last method, which is extremely 
simple, is very sensitive to errors of measurement. 

The following are the various formule hitherto employed. I 
have placed them together for comparison, and I think it will be 
= that none are complicated and that some are extremely 
simple :— 





(1) os = tangent of altitude. 
“ES fib» et iE Z 
(2) + MA = sine of altitude 0 Ce 
@® 
3 eae A ed 4 
(3) 2. WA s ( — a) (s — 6) (s — c) = cosine of altitude E 

a 
— ' 

(4) vA &° X i* = tangent of altitude. . 3 
(5) rea = secant of altitude . . . .| E 





The explorer may,if need be, only work out his latitude roughly on 
the ground, retaining his data until he returns home, or until some 
suitable opportunity offers for more exact calculation. The angle 
of altitude may also be obtained without calculation, graphically, 
but, of course, not so accurately; still, it is astonishing what 
accuracy can be obtained by careful ‘* plotting” to a large scale. 

In discuss.ng this subject it must be borne in mind that the 
explorer may be absolutely destitute of instruments, or even of 
all articles of civilised manufacture, and still he will be able to 
determine sufficient data for calculating his latitude with con- 
siderable accuracy. ©. M. Pooxe, 


Associate of King’s College. 
8, Cambridge-terrace, Notting-hill. 


P.8.—Let s = @+64¢ men cos. 0 = @ (e — ¢) 
2 L ab 
This last formula is well adapted for logarithms, Cc. M. P. 


THE HOWE TESTIMONIAL FUND, 

frr,—I noticed in your last week’s issue a letter signed 
‘* Justice.” He might have written a better composition, I dare 
say, had he given himself more time, and would perhaps not have 
written itat all had he szen the Derbyshire Courier; dated Nov. 5th, 
where our committee has advertised the list of the subscribers— 
sixty in number—and the sums—amounting to over one hundred 
and sixty pounds sterling, 

Your correspondent accuses me of laxity in the cause I have 
founded, I could move his sympathy if I chose for my exertions, 
but as I never proclaim my deeds from housetops I will hold my 
tongue on my doings in this affair. Whoever ‘‘ Justice” may be, 
I fear he is wore curious than friendly. Suffice it to say, others 
know something of the labours I have had; and by your per- 
mitting this letter to appear you will satisfy the friends of the 
fund, N,. P. Buren. 

78, Waterloo Bridge, November 23rd, 1870. 

[We have seen the paper referred to by Mr. Burgh. The list of 
subscribers includes names which are sufficient guarantee of the 
respectability and good faith of the undertaking. On this point 
* Justice” may rest perfectly satisfied.—Ep, E.] 


VERTICAL BOILERS, 

S1r,—I have read, with something more than surprise, the state- 
ment contained in Mr. Olrick’s letter of last week to this effect : 
—*‘* In blowing off the Field boiler under full steam I also find, 
as a rule, that the tubes are empty when examived.” Now this is 
certainly a peser. Can it be possible, thought I, that he has suc- 
ceeded in annulling the great law of gravity, and thus get water 
to run up his tube ; or does he only mean that he evaporates the 
water, and thereby gets empty tubes? ‘The latter supposition can 
hardly be the true one, as it would be difficult to see what advan- 
tazes there would be in so doing, and not difficult to see what dis- 
advantages. I am therefore compelled to return to the first sup- 
position, viz., that he seriously means to tell us that by means of 
a blow-off cock he empties the pendant tubes, Let us for a mo- 
ment see how the case stands. He has a vertical tube closed 
at the bottom and open at the top; this open end is subject to 
the pressure in the boiler, whatever that may be, and which 
pressure holds the column of water down in the tubes. It is thus 
evident that the greater the ‘‘fullsteam,” as he calls it, the less 
likely will it be for the water to rise in the tube, the resistance to 
thut action being the pressure on the surface of the water in the 
tubes, plus the weight due to acolumn of water equal to the length 
of the tubes. In order, then, to get the tubes empty, it is necessary 
not only to have ve pressure at all in the boiler, but absolutely to 
have a vacuum superior to the coluwn of water in the tubes 

How your correspondent can claim the result he does without 
some other means not explained by him, I am at a loss to under- 
stand. X. Y. Z. 








On Saturday, a deputation from the Hartlepools waited upon 
Mr. Harrison, C.E,, and Mr. Tennant, at the Offices of the North- 
Eastern Railway Company, at Newcastle, for the purpose of re- 
presenting the importance of providing additional trading facilities 
for their district. It was promised that sowe of the directors and 
officials of the North-Eastern should shortly visit Hartlepool. 

SoutH Kensineron Museum.— Visitors during the week ending 
November 19th, 1870 :—On Monday, Tuesday, and Saturday (free), 
from 10 a.m, to 10 p.m., Museum, 11,694; Meyrick and other 
galleries, 1483; on Wednesday, Thursday, and Friday (admission 
6d,), from 10 a.m. till 4 p.m., Museum, 2301; Meyrick and other 
galleries, 92; total, 15,570; average of corresponding week in 
former years, 9466, ‘otal from the opening of the Museum, 
9,967,768. 

Tae Howarp Sarety BoiLer,—This boiler is now being applied 
to marine purposes, and we shall shortly illustrate and describe 
the boiler in this form, the details of which differ in some respects 
from the boilers we have more than once noticed, Already one 
large steamer has been built expressly to receive these new boilers, 
and the success which has attended the invention in its application 
to stationary purposes appears likely to be even greater in marine 
work, Asan indication of the favourable position the boiler has 
already taken in public estimation, and of Messrs. Howard’s 
success in this department we may mention that at the present 
time they have on order no less than fifty boilers of large power 
for Great Britain and various parts of the world. 

BIRKENHEAD.—Several schemes of railway extension are contem- 
plated which, if carried out, would doubtless exercise an important 
influence on the commercial and trading prosperity of Birkenhead, 
With a view to remove existing difficulties connected with the 
working ef the Hoylake Railway, arrangements are proposed for 
handing over the present line to an entirely new company who would 
be enabled not only to improve the permanent way, but also to make 
an extension of the present tramway from Birkenhead-park to the 
railway station at the Dock Cottages. An extension to West 
Kirby is also spoken of. The London and North-Western and 
the Great Western Companies (joint owners of the Birkenhead and 
Chester main line) intend cans anew station near Woodside 
Ferry, and thereby obviating the expense and inconvenience 
caused by their terminal stavions being at Monk’s Ferry, It is 
also understood that application to Parliament will be made by 
the Great Northern, Midland, and Manchester and Sheffield 
Companies, with a view to the continuation of their traffic into 
Birkenhead with stations at Morpeth Dock. In the event of their 
being unable to secure running powers over the existing line, a 
new railway would probably be constructed for these purposes, 





























THE ENGINEER. 


361 








Nov. 25, 1870. 
| 


RAILWAY MATTERS. 

THE new railway connecting the cities of Mobile and New Orleans ' 
has been completed, and on October 29th regular trains began 
running between those cities. 

Tue chairman of the Bedford and Northampton line—Colonel 
Higgins—states that the line is making great progre.s, and the 

work is being done in an excellent way. | 

Tue London and North-Western Company are raising £1,057,000 
preference capital to pay for new works at the Euston, Liverpool, | 
and otber stations, after taking what they consider fair from 
revetiue for these purposes. 

Ar Exeter, on Friday right, 2 meeting was held under the presi- 
dency of Earl Portsmouth, at which it was decided to extend the 
narrow gauge from Okehampton to Lydford, which is the link 
necessary to complete the route by narrow gauge between London 
and Plymouth. 

THE engine-drivers and firemen of the Leeds section of the 
North-Eastern Railway held their annual meeting on Sunday, for 
the purpose of closing the subscription to the funds of the General 
Infirmary at Leeds. The amount this year is £18 18s, being an 
increase on former years. 

Ir is stated in the Vienna Presse that the Austrian Government | 





have instructed Dr. Stein, Professor of Political Economy and | 
Stat stics, to prepare a report upon the se tion of the Austrian 
and Italian systems now imeluded in the South Austrian and 

Lombardo-Venetian Railway. } 

Russtan advices state that the railway from St. Petersburg to 
Rihimaeki has been opened for traffic throughout its whole length, 
and railway communication is thus established between the capi- 
tol and Finland. This line forms also a junction at Riihimaeki 
with the line connecting Helsingfors and Taswastehus. 

PARLIAMENTARY powers are being sought to construct a line of 
tramway through some of the principal streets of Newcastle. The 
line, we understand, will extend from the Scotswood Suspension 
Bridge suburb on the west, to Shieldfield on the east. Through- 
out the whole liae the gradients will be comparatively easy. 

STAMBOUL will, in a few weeks, inaugurate its first railway, 
and have a station near the Seven Towers, which of yore used to 
be the station for the imprisonment of foreign ambassadors. Some 
of those who will hear the first railway whistle heard the cannon of 
Mahmoud sounding the doom of the Janissaries, the enemies of 
improvement. 

THE Financier states that the arrangements for a working union 
between the South-Eastern, the Brighton, and the London, Chat- 
ham, and Dover Railways, for which the parliamentary notices 
had been prepared, fell through at the last moment, and the nego- 
tiations wre at an end. It is stated that the Chatham Company’s 
directors rebelled against the conditions. Such a union as was 
contemplated cannot now take place for a year or more. 

THE North London Railway, with the view of accommodating the 
passenger traffic, are building new and commodious stations at 
suitable and convenient points along their line. Amongst others, 
a new station has been opened at Barnsbury. The station, which is 
very extensive, and comprises a station-master’s residence, is 
situated in the Roman-road, Barnsbury, some few hundred yards 
from the old Caledonian-road station, which is now closed. 

Tue Emperor of Austria has sanctioned two new railway con- 
cessions, viz., a line from Lundenburg. vid Feldsberg and Nikolsburg 
to Grussbach, which will connect the Northern Railway Company’s 
lines with the link line system of the State railways; and, next, 
aline between Briinn, vid Pilsen, to Iglau. Neither of these con- 
cessions requires confirmation by the Reichsrath, the Governm: nt 
not having given any guarantee or special rights besides the tem- 
porary exemption from taxes. 

THE report of the Great Indian Peninsula Railway Company 
states that during the past half year 311? miles additional line 
were opened for traffic. The gross receipts amountel to 
£1,063,367 19s. 1d., and the expenses to £569,051 17s. 9d., leaving 
as net profit £494,316 1s. 4d., applicable towards meeting the 
guaranteed interest of the half year, which upon the total capital 
paid up to the 30th of June amounted to £523,698 6s. 8d. The 
net profit of the half year was equal to £5 7s. 4d. per cent. upon 
the amount of capital expended. | 

Notices have been given of intended application to Parliament 
in the next session to transfer to or vest in the Great Western and 
Midland Railway Companies the powers of the Bristol Port Rail- 
way and Pier Company with reference to a portion of their 
Clifton Extension ; power to construct new junction lines and to 
abandon authorised junction railways near Eristol ; also to grant 
running powers over portions of the railways of the three 
companies ; to alter the gauge of portions of the Bristol and South 
Wales Union Railway, and to raixe additional capital ; to em- 
power the Great Western Railway Company to make their junc- 
tion line in Bristol, and also the Midland Railway Company to 
make two junction lines; and to authorise both companies to 
raise further capital for the purposes of the intended Act. 

A REPORT was on Friday presented to the Board of Works from 
the Works and General Purposes Committee, submitting the corre- 
spondence which has passed between the committee and the 
Metropolitan District Railway Company, relative to the delay in 
the execution of the works of the station and railway along the 
line of Queen Victoria-street, and stating that the committee have 
instructed the solicitor to give formal notice to the company to 
proceed with their works, and that the board will hold them re- 
sponsible for the damage and loss ovcasioned by the delay ; and 
further, in the event of their not complying with the notice, that 
the board will proceed against them. Mr. Runtz moved the adop- 
tion of the report, and said the works of the board had been 
greatly interrupted by the delay in the formation of the railway 
to Bread-street. The report was put and agreed to. 

THE Madras Mail gives some particulars of the fearful accident 
which occurred on the 21st October, on the north-west line of rail- 








way. The line, at 130 miles from Madras, crosses the river 
Cheyair, between the Raj tt and Nundal stations, on a 
bridge of thirty openings of 60ft. each. In the middle of the river, 


there is a small island, upon which some of the piers rest. Heavy | 
rains appear to bave swollen the river, and to have undermined 

the piers between the island and the Nundaloor bank. The Madras 

night train which left Royapooram at 7 p.m. arrived safely at 
Rajampett, and p d its course to and Gooty. 
Meanwhile, however, a —_ of the bridge had given way, and 
the train, unwarned of what had occurred, plunged into the stream 
There were, it is believed, four first-class passengers in the train, 
including the Rev. A. H. and Mrs. Seymour, who were en route 
= Secunderabad. The names of the other passengers are not yet 

own. 

Notices of — a to Parliament in the next session have 
been given by the North British Company for power to construct 
six new deviation lines of railways at Carlisle and Stobcross, i 
substitution of authorised lines or portions of lines that are now 
intended to be abandoned. They to make a deviation in 
the Forth and Clyde Canal in the i 
to abandon the portion of the canal not required. They intend to 
make two short railways at Dalmuir and Linlithgow 
accommodation of traffic. The company desire 
Parliament to an agreement with the Midland Railway 
for the establishment and user of a new 
proaches at Carlisle, and te obtain running 
the North-Eastern Railway at Carlisle for the 
Midland Railway Companies. They intend to make 
the bill for the conveyance of workmen at a 
with limited liability to compensation on the 
in case of accident upon any line belonging 
North British Company, either alone or a with any 
company. They propose to vest the Esk 
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alley Railway under- 
taking in the company hy aqudigunatiabes pasclaia, 


NOTES AND MEMORANDA. 

‘Wuat is considered as an improved alloy for stereotyping ptr- 
poses, on account of its ready fusibility aad greater hardness than 
that usually made with bismuth, is com of fifty parts of lead, 
thirty-six of tin, and 225 of cadmium. 

We understand that a patent has been taken out by Mr. Bauer, 
of Paris, for the manufacture of steel printing type. The inventor 


says that with a single machine and steam to the extent of | 
one nominal horse power, he can produce thirty-five thousand | 


type in twelve hours; and that while the faces are far more 
durable and perfect, the type are cheaper than those in general 
use. 

AT a recent meeting of the A of Sci , Paris, M. 
Marié-Davy announced, as the result of careful experiments, that 
lunar radiation is ineapable of raising the temperature of an air- 
thermometer, coated with lamp-black, even a millionth of a 
degree. This is equivalent to saying that there is no heat radiant 


A 





| from the moon, which is a result directly at variance with that 


communicated to the Royal Society by the Earl of Ross. 

Tue declension of iron manufacture in Russia arises chiefly 
from deficieney of fuel, and the great distance of the mines from 
the centres of commerce and civilisation. The iron incustry in 


| Russia owed its origin to Peter the Great, and, 150 years ago, vast 
| mines were wrought and great works erected. The empire seems 


to produce every a of ore, and each in great variety. In 
the Altai and the Oural vast masses of magnetic ore are found. 
There are various.other directions where magnetic ore is found in 
smaller deposits, Very fine ore for the purpose of steel manufac- 
ture is extracted in several districts. Ordinary ores are much 
more abundant, and are discovered over a wider area of country. 
In the centre of Russia red oxide is the prevailing yield. One 
great advantage is that a deep iron mine is not known in Russia 
whenever the metal is found it is near the surface. It would be 
impossible to estimate the resources of this country in iron ; pro- 
bably it exeeeds that of any other country in the world. 

Dorine 1869 the United States imported from Great Britain 
336,500 tons of rails, an increase of 36,340 tons as compared with 
the imports of 1868, 151,459 tons over 1867, and 216,622 tons over 
1866. As they imported a few rails from other European countries, 
the total importation probably amounted to 345,000 tons making, 
with the 593,586 tons manufactured there, a total consumption 
of 938,586 tons. Taking into consideration the growth of the rail- 
road system, the requirements of the country for the coming five 


years will doubtless average over a million tons perannum. Of 
the product of rails for 1869, 9650 tons were Bessemer s'eel. The 
erection of one or two large rail mills is in contemplation, which 
will increase the capacity of the United States works beyond the 


total consumption of rails last year. The product of the United 
States rolling mills other than rails, for 1869, was 642,420 tons, 
which may be divided as follows:—Merchant bar and rod, 
292,500 tons; sheet, 36,320 tons; 
17,200 tons; nails and spikes, 146,400 tons ; axles and others, 72,000 
tons. Of these munufactures the United States imported 120,795 
tons ; making a total consumption of rolled iron other than rails, 
in 1869, of 763,215 tons. 


THE following appeared in a recent number of the Journal of | 


Applied Chemistry, an American paper:—One of the most 
interesting and peculiar productions of paper in Japan is 
that which is made to imitate leather. The surface has 
every appearance of a finished skin, with extraordinary firm- 
ness and elasticity, and it can be sabjected to washing without 
any injury from the water. These peculiarities are not so much 
due to the superior quality of the material, as to the mode of 
manufacture, the surfaces remaining intact, even when the paper 
is very thick, while with us paper of this kind soon loses its firm- 


ness, and the grain isimpaired. Japanese leather paper is made | 


extensively at a place near Yeddo. It is made in sheets of 60 
centimetres in length and 42 centimetres in width. 


of which it is prepared is not dissimilar to our packing paper, and 


is made in Southern Japan, near Nagasaki, and thence taken to | 


other provinces, where it is manufactured into the different forms 
for various uses. i 
manner: It is damped and laid in pairs between two peculiarly 
prepared forms, made of paper also, only more highly varnished 


than ordinary leather paper ; they have a very strong surface coat- | 


ing, but running only in one direction. Before putting the paper 
in these forms the sheets are stretched a little in the direction of 
their width. If there are several sheets, they are rolled on a cylin- 
drical piece of wood, the grain of the paper running in an opposite 
direction from that of the wood; they are then unrolled from this 
on a cloth to keep them in shape, and put into a form witha hole 
in the top large enough to admit the end of the wooden cylinder. 
The roll of paper is then subjected to a pressure of 200 lb. or 300 lb. 
After the roll has been reduced to three-quarters of its origival 
length by this pressure, it is taken out of the press and turned, 
the folds fla:tened out and again pressed, to remove the deep 
marks, After passing the paper through rollersseveral times, the 
upper surface uires the appearance of leather; it is then 
coloured, oiled with a kind of rape seed oil, varnished, put once 
more in the press, which completes it, with the exception of 
ing. By means of el or cross lines on the rollers the 
upper surface of the paper is made to resemble leather exactly in 
all its varieties. The paper being pressed to one-third, or even to 
one-half its original thickness, and the passage through the 
rollers giving it a fine-grained appearance, makes it valuable to 
picture printers, as the surface has the appearance of crépe silk. 
There is another variety of leather paper which is smooth and 
nt, resembling hog-skin very much. This is manufac- 
tured by a process of hammering, and is the highest priced, costing 
27 cents per sheet, while the other ranges from 8 to L4 cents, some 
very fine selling at 8 cents per sheet. 

Some little time ago Dr. Moffat read a paper on “ Geological 
Systems and Endemic Diseases,” showing that the soil bas an in- 
fluence on the composition of the cereal plants grown u it, and 
on the diseases to which the inhabitants are subject. The district 
in which he practises consists geologically of the carboniferous and 
new red sandstone or Cheshire sandstone systems. The inhabi- 
tants of the first are engaged in mining and agricultural occupa- 
tions, those of the latter in agriculture. Ancemia, with goitre, is 


plate, 68.000 tons; hoop, | 


The paper out | 


The leather paper is made in the following | 


MISCELLANEA. 
| THE Great Western Company are proposing to provide a service 
of steam boats. 
LonDon is threatened with a wholesale introduction of street 
| tramways, and many new lines will be brought before Parliament. 

Two b.ocks of improved dwellings for the labouring classes, to 
accommodate 200 families, were opened on Friday in Ebury-street, 
Pimlico. 

Raitways in Ceylon promise to be most remunerative. We 
observe it stated that the lines open cost £2,000,000, and is already 
returning 74 per cent. on the original outlay. 

THE guns to arm the turret of the Glatton, 2, now build ing a 
Chatham Dockyard, have arrived from the Gun Factory at Wool- 
wich at the Chatham Gun Wharf. They are two 25-ton 600- 
pounder guns. 

Ir was mentioned in the City on Friday that orders have been 
received from Russia for 8000 or 10,000 tons of pig iron for cannon 
shot, according to a sample of which 300 tons were sent some time 
back ; also for 100 tons of antimony, 1000 tons of copper, and 
1000 tons of lead. 

THe preparations for the approaching great Birmingham agri- 
cultural exhibition in Bingley Hall are steadily progressing, with 
every prospect of a satisfactory result. A complete statement of 
the entries in all departments shows an aggregate of 3130 against 
2823 in 1869, an increase of more than 300. 

A CORRESPONDENT at St. John’s informs the Vew York Times 
| that a mine containing large quantities of silver has been discovered 
near Tilt Cove, Newfoundland ; that several specimens of gold 
have been also found near the same place; and that a mining 
party started from St. John’s last month for the scene of the 
discovery. 

A LETTER from Southern France says there is a great activity at 
the foundries of La Seyne, near Toulon, and the first batch of 
mitrailleurs has been completed and delivered, but the work is still 
going on. ‘hese instruments of destruction are upon a new 
model, very light and portable, having a range of 1200 metres, and 
costing only about 500r, each. 

THE impurity of the river Cam, and the necessity of obtaining 
an Act to divert the sewage, again came before the Cambridge 
Improvement Commissioners at their meeting on Tuesday. Dr. 
F..weett carried a resolution to the effect that a sub-committee be 
ap ointed to take the necessary steps for obtaining an Act of 
Parliament, and for dealing with the sewage question. 

THE Daily News is informed that no unavoidable delay has 
taken place with reference to the construction of the New Law 
| Courts. An examination of the subsoil is being made prior to the 

arrangement of «a contract for the preparation of the site and 
| excavation of the foundations ; and with reference tu Mr. Street's 
| altered plans, he is under an engagement to furnish the sketch 











| plans by the Ist of January, and the working drawings within six 
months from that date. 

IN a communication, dated the 11th inst., tothe Metropolitan 
Board of Works, the Native Guano Company reply to the objec- 
tions raised against their process, and put torth figures to show 
| its profitable result. This result, they add, the company are 
| prepared to prove at their own cost and risk, without requiring 
| from the Board of Works any agreement or understanding as to 
the future. ** All they ask is that leave may be granted them to 
erect trial works at Barking or Crossness at their own expense, to 
treat daily about half a million galions of sewage, and with the 
understanding that their works shall be open day or night to the 
inspection of the boaru’s officials.” 

A scHemz for shortening the sea passage between the Bristol 
and English Channels by the construction of a great western mari- 
time ship canal across the counties of Sumersct and Devon has, it 
is said, been so far approved by practical men that it is expected 
to be almost immediately brought before the public in a matured 
state. The length of this canal is to be fifty-nine miles, its width 
at surface 124ft., and at bottom 31it., and the depth 21ft. This 
would enable all vessels of moderate draught to pass through from 
| sea to sea. The canal, it is considered, would be of immense ad- 
| vantage for coal traffic from Wales. 





| 


THE Commissioners of Works and Buildings have given notice of 
their intention to apply to Parliament iu the ensuing session for 
authority to acquire certain lands in the City, and to build a new 
Royal Mint. The land and houses scheduled are in the precinct 
of Whitefriars and the parish of St. Bride, Fleet-street. The pro- 
| posed new building will have a frontage on the Victoria Embank- 
| ment at the western side of the City Gasworks, and will occupy 
| a great portion of the space between those works and the Temple. 
| The Commissioners alsv seek powers tu acquire additivnal property 
in the parish of St. Clement Danes for the purposes of the site of 
the Courts of Justice, and to take land within the Liberty of the 
Rolls with a view to turther improvements in connection with the 
Record-office, Fetter-lane, 

A NOTICE just issued by the Office of Works, says the Pa// Mall 
Gazette, informs us that a site for a new Mint is to be secured on 
the banks of the river at Whitefriars. A parliamentary paper has 
been published within the last few days, from which we learn that 
so long ago as March last the Treasury directed the Deputy-Master 
of the Mint to undertake a careful inspection of the management 
and working of the principal mints in Europe, with the object of 
ascertaining, before a new Mint is erected, what mechanical 
and scientulic arrangements in force abroad it would be advisable 
to introduce into this country. The results are given in a report 
by Mr. Freemantle, to which are annexed sub-repurts by Mr. W. 
Chandler Roberts, chemist of the Mint, and Mr. J. M. Napier, by 
whom he was accompanied. The report shows that several im- 
portant reforms have been adopted during the preseut year, while 
others hardly less important are occupying the attention of the 
department. 

THE people of Darlington have been not a little surprised by the 
reception of an order within the last few days stating that 
Messrs. Lawson and Masisergh, engineers, of Westminster, have 
been appointed the sewer authority of Darlington, with powers to 
take the necessary steps for purchasing between 200 and 300 acres 
of land, contiguous to the town, for carrying out sewage uriga- 





a very prevalent disease among those living on the carboniferous 
system, whilst it is almost unknown among those living on the 
new red saudstone system, and consumption is also more prevalent 
amongst the inhabitants of the former. As ancemia is a coudition 
in which there is a deficiency of the oxide of iron which the blood 
naturally contains, Dr. Moffat was led to make an examination of ! 
the relative composition of the wheat grown on the soil of Cheshire | 
sandstone, carboniferous limestone millstone grit, and a transient , 
soil between Cheshire sandstone and the grit. The result of the | 
analysis shows that the wheat grown on the soil of Cheshire sa..d- 
stone contains the largest quantity of ash, and that there is a 

tity of phosphoric acid in it than in the soils of the 
carboniferous and millstone and grit system ; also a much larger 
quantity of oxide of iron than in either of them. He has cal- 
culated that each inhabitant on,the Cheshire sandstone, if he con- 
sumes 1 lb. of wheat daily, takes in nearly five grains per day of 
the sesquioxide of iron more than the inhabitant of the carboni- 
ferous system, and who seems, therefore, to be subject to this 
liability to ia, in q of the deficiency of iron and 
phosphoric acid he consumes. It is not only in the wheat grown 
upon the carboniferous that there is a deficiency in the 
quantity of oxide of iron, and the phosphates, says Dr. Moffat, 
but alsoin the blood of the animals reared upon it; so that the 
system take in a minimum quantity of 
of the blood, compared with that taken in by 
the Cheshire sandstone. He stated that sheep 
were liable to ancemia—a fact which he attributed to sheep walks 
trap and limestone hills, in the soil of which there is 


bat lil, if any, 


any, iron, 
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tion works, the town council of that borough having made 
default to execute the same as directed by an order of the 
Secretary of State, received two or three months since. The 
council is now placed in a grave difficuliy, and has obtained a rule 
nesi from the Court of Queen’s Bench to show cause why the order 
of the Secretary of State should be quashed. The argument 
before the council is soon expected to come on, and will, no doubt 
be awaited with great interest throughout the country, as it is 
stated that Darhngton is the first town of any importance with 
which such au extreme measure has been taken by the Home- 
office 


Tue saloon carriage used by her Majesty when travelling over the 
Great Wester Railway, after having done good service for more than 
twenty has just undergone a thorough refittimg by Messrs, 
J ockossanditiadiana, to whom acarte blanche was recently given by the 
directors. The carriage is divided into compartments--the saloon 
and its retiring rooms. The walls are lined with silver grey silk 
trellised with tufts of the same material, and the roof is com 
of raised plates of grey silk iating from a centre, and inter- 
spersed with crimson and grey gimp designs, the whole being 
finished with massive crimson iiterwoven with gold. The 
windows are fitted with silver poles, from which depend 
green silk curtains, trimmed and looped up with green and white 
silk cord and tassels. The furniture is in luxurious taste, the 
royal sofas and ‘Soae —s yo pa = aa pone 
silk, trimmed wi! and grey co: ringes, and the t 
in ot erimson velvet. Altogether the decorations are very perfect 
—luxury without gaudiness being the prevailing feature, 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borvzav, Rue de la Banque. 
BERLIN.—Messrs. A. AsHER and Co., 11, Untre den Linden, 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.puons Diizr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

ee at JOSE ALOOVER, pf and Proprietor of the 


Gaceta Preciados 49 y 51. 
NEW YORK.—Wumer and Rogers, 47, Nassau-street. 








PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of Toe ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 

advertisers themselves possess conclusive and satisfi 


Sa ee 








TO OORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
Se na nen Cue em 3 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 

‘ munications which do not comply with these instructions. 

'x” All letters intended for insertion in THE ENGINEER, or contain- 
tng questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. _ Wo notice whatever will be taken of anonymous 

« eee. 

ASE HARDENING.—A letter lies at our office for this correspondent. 

L. H. (Belgrave ‘Works).—The Manchester companies insure boilers in 
London. There is no London association. 

E. B.—We shall continue to publish, from time to time, engravings of conti- 
nental locomotives. We are much obliged by your kind wishes. 

R. 8. J. (Stockton-on-Tees).— The engine shown in you tracing is one of the 
best of its kind. Unfortunately for you it was patented, asnearly as we re- 
member, five years ago. 

bay ny ene oy correspondent wishes for the address of Mr. 

i8, wi ‘ook out a patent in 185 i i - 

f ehinary for yo Toseflam BS pa 1853 for improvements in ma 
. EB. ~street).—A cubic foot of pure hydrogen will sustain a weight 
of 1-202 oz. ; you can easily calculate from this how many cubic feet you 
require to sustain any given weight. 

8. P. &.—The buckets will move until the connecting rod or beam becomes 
horizontal, in which position the buckets will be in equilibrio. At least 
we can arrive at no other conclusion if we understand your letter aright. 

SuBscriBer.— We do not know of any work that is likely to suit you exactly, 
pce = -— Jind < "4 Builders’ Price Book useful. You can have any 

rawin i if it isi : i 

gitnet avert we iy itself, if it is in print; of course those out of print 
—The combined steam and ether engine failed for one reason : because it is 
impossible to keep the joints tight ame een and its leakage into the 
engine-room is sure to be followed by an explosion. On board a French 
steamer fitted up on Du Tremblay’s system, the boiler was cut off from 
the engine-room by a close bulkhead, and the engine-room was lit at night 
with safety lamps. It is needless to say that nothing was to be expected from 
such a scheme. 

InsEcTION.— We cannot see that you would gain anything, and we are quite 
certain that you would find it very difficult to ostain a vacuum if there was 
the least leakage of air into your condenser. Suppose that all went well, 
the effect of raising the injection water through 12ft. of vertical piping 
would be precisely the same us that produced by partially shutting the in- 
jection cock. In a word, the velocity of influx, and consequently the 
quantity of injection, would be diminished. 

THETA.—The only correct method of obtaining the calculation of the strains 
in your girder is by a diagram, similar to those used in our “‘ Papers on 
Blementary Construction.” As the example you have selected is a very 








plicated one, the lL must be very carefully conducted ; you 
must thoroughly understand what you are about. It is not present Fs to 
ascertain accurately the amount of shearing strain transmitted through 
the flanges. In practice it is supposed to pass through the web, which is 
le strong enough to carry the whole. There is a capital paper on this 
subject by Mr. Heppel, in the ‘ Minutes of the Proceedings of the Institution 
of Civil Engineers.” So long as the strut A remains perfectly vertical, no 
strain whatever falls upon B. You might aswell stick a ladder up against 
the walt of a house and ask what proportion of the weight of the roof is 
carried by it. For your last question you may consult a very good work, 
Practical Mechanics,” by Oliver Byrne. In your example of girder one 
set of bars is superfluous if the load is uniform and statical. 

Patent No. 1182, A.D. 1870.—This patent was inadvertently stated in THE 
ENGINEER not to have been proceeded with, whereas the complete specifi- 
cation was duly filed and dated October 17th, 1870. No 1182 was also 
stated to have been abandoned, The note at the end should have been 

Patent Completed.” 





COST PRICE. 
(To the Editor of The Engineer.) 

Sir,—We are short of a good system of getting out cost price, but some 
time ago I believe I saw an advertisement pi Boorpaen by some one 
for such system. If any of your correspondents happen to know 
of one and will state iculars he will much oblige. J. B. 

Nottingham, November 17th, 1870. 





WHEEL BOSS SHAPING MACHINE. 
' (To the Editor of The Engineer.) 
1R,—In Tae Enarneer of the 18th inst., under the head of Manchester 
ous Jen Genaie —— boss oe machine of an entirely new 
» whic ie appearance of a large drilling machine, &c., 
lately —— by Beyer, Peacock, and Co. ‘ 
I beg to inform you that I applied a recisely similar machine many 
~ ago for the same pw as you describe, and the Shildon Works 
pany successfully use it for shaping the bosses of their locomotive 
engine wheels. Wm. MacNay. 
Shildon Engine Works, near Darlington, Nov. 22nd, 1870. 





MEETINGS NEXT WEEK. 
Tue InsTITUTION or Civit Enarnrers.—Tuesday, November 29th, at 
.3 “On the Theory and Details of Construction of Metal and 
— —— by ~ Gaudard, C. E. Lausanne. 
HEMI Socrety.—Thursday, December Ist, at 8 p.m.: “ 
Anthracene Derivatives,” by W i. Perkin. ee wars, 





Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; it if preferred, i i 
from the office on the LSuigimmigititina _—, 

Half-yearly (i mber) . 


ine The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments n the country must be accompanied by stamps in 
Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. ‘iche ; all other letters 
to be addressed to the Editor of Taz Enainesr, 163, Strand. 
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LOCOMOTIVE IMPROVEMENT. 
Every competent engineer, civil or m 
admit that the locomotive engine, ppbroximataly. perfect as 
it is, may yet be rendered better. civil engineer, 
demands that it may be made less ing to his 























while the locomotive superintendent earnestly desires to 











effect a saving in fuel and in the cost of repairs. If then it 
is admitted by both classes of the profession that improve- 
ment is desirable, how is it that the improvement is not 
effected? It cannot be because constructive skill is lacking. 
The absence of ingenuity cannot be pleaded as an excuse. 
The true answer is, that the locomotive is daily under- 
going small, almost imperceptible, improvements on the 
one hand, and, on the other, it must be borne in mind that 
the locomotive is so nearly perfect in its best form, that 
the task of making it still better without launching out 
into a course of costly experiments, for which railway com- 
panies have no available funds, is extremely difficult of 

‘ormance. To use an often quoted illustration of the 

Dr. Lardner’s, imperfections which will ruin a razor 
are of no account in a carving knife. It would not be 
very difficult to make an average carving knife of good 
steel as sharp as a razor, but it would be im- 
possible to make any razor as much _ sharper 
than the average of razors. If the locomotive were 
not very good indeed it would be easy to make 
it better ; in the fact that it is very good lies the obstacle 
in the way of further perfection. It is by no means to be 
assumed, however, that the obstacle is insurmountable. 
What can be done in the way of effecting economy of fuel 
in one engine, men ought to be able to doin another. If we 
can get a horse power for the consumption of 1°51b. of 
coal in the case of the marine engine, we ought to do nearly 
as well in the case of the locomotive. Certain engineers have 
shown that it is ible to haul enormous loads without 
so seriously weighting the driving wheels as to compromise 
the stability of permanent way. All locomotive designers 
ought to be able to do the same. If they are competent 
men, and do not do this, then we must assume that some 
good reasons exist for the fact. Let us see what these 
reasons may possibly be ; and let us also consider for a 
moment the direction in which the improvement of the 
locomotive is most likely to be effected and is most 
desirable. 

The subject may be best dealt with under three heads : 
Firstly, the locomotive as a steam generator ; secondly, the 
locomotive as a steam user; and thirdly, the locomotive as 
a vehicle. It is with the last alone that the civil engineer 
has, strictly speaking, anything to do. It is only asa 
vehicle that the locomotive destroys permanent way. The 
question of what it will draw, and the relation which its 

wer of drawing bears to the contour of a line, troubles 
him but littlein determining thatcontour, because he knows 
that whatever that contour may be the mechanical engineer 
is prepared to supply him with engines to work it with 
regularity and efficiency. 

The first question, then, for consideration is the improve- 
ment of the locomotive as a steam generator; aud with 
this alone we shall deal at present ; to the others we 
shall refer at no distant date. There is no room to 
doubt that the very best locomotives are uneconomical 
steam generators. ‘he rate of evaporation seldom exceeds 
7 lb. of water to one of coal. In exceptional instances 8 lb. 
or even 9 lb. have been evaporated, or a little more perhaps; 
but in these cases the boilers have been new, and the sur- 
faces free from deposit. It is unfortunately a condition of 
the locomotive boiler that the tubes cannot be freed from 
scale without taking them out ; and as it is certain that 
scale accumulates more or less slowly according to the 
quality of the water and the care exercised by the drivers, 
but y A still accumulate, the evaporative economical 
efficiency of every locomotive must fall off year by year, and 
decrease from what it was at first. Bearing this in mind, 
it will not, we think, be wrong to assume that the average 
duty of all the locomotives in England will not greatly, if 
at all, exceed 6°75 lb. of water fairly evaporated—pnot 

rimed— into steam. But this is, as we kuow, far 
low the efficiency of other types of boiler. It 
should not be too much to expect an _ evapora- 
tion of 8°5 lb. of water per pound of coal, consider- 
ing how 'good the coal is that locomotives usually burn 
and the skill of the stokers who attend to its consumption. 
Is it or is it not possible to obtain this result, not in excep- 
tional cases, but in thousands of locomotives, year after 
year, and in all parts of the United Kingdom? We fear 
that the answer must be in the negative. If the past 
teaches any lesson worthy of notice, we are certain that it 
cannot be effected so long as the existing type of boiler is 
retained in its absolute integrity. The horizontal 
tubular, or locomotive boiler, has undergone an enor- 
mous number of modifications, but not one real im- 
provement has been effected. The most highly approved 
locomotive boiler of the present day is identical with 
those in use in 1840 in every respect save its dimen- 
sions, the quality of its workmanship, and a_ brick 
arch in the fire-box. Long grates, combustion chambers, and 
in the best practice oat ethan, have disappeared from 
the railway world. We have nothing left but the ap- 
proximately cubical fire-box, and a greater or smaller 
number of brass or iron tubes of a greater or lesser length 
according to circumstances, running straight to the smoke- 
box through a cylindrical shell. Not one of the innova- 
tions on George Stephenson’s designs appear to have ob- 
tained any substantial footing in modern locomotive prac- 
tice, We are on these grounds justified in stating that, so 
as the — me pap boiler is retained, nothing 
whatever is to be expected in the way of securing a greater 
economical evaporative efficiency from the fuel used. 

The question naturally suggests itself, is it essential that 
we should continue the use of a boiler admittedly not the 
most economical? It is not easy to reply to this question. 
On the one hand, it may be urged that it is possible to 
work locomotive engines with boilers very different 
indeed in form; while, on the other, we have the practice 
of the last thirty years, and of the best mechanical 
engineers who have perhaps ever lived, in favour of 
the existing boiler. It is, besides, very difficult to 
design any other boiler which will ones 2 the 
requisite conditions. Where else is there a boiler to be 


Somali We see us with as much heating surface 
within a given space Where is thereto be foun mae 
at once so easy to make, repair, ani in order, so safe 
so strong, and, all things considered, s0 ? Where isthe 





boiler which admits of such an efficient distribution of 
weight, is so good-looking—and even good looks are worth 
considering in designing a locomotive—presents so large an 
area of water surface—essential to the production of dry 
steam—and is so easy to fire and attend to in every way ? 
We may answer at once that there is not one in existence. 
But granting this, it must not be forgotten that it may be 
possible to design boilers which, differing more or less 
widely in important respects from the existing boiler, aud 
sacrificing certain of its merits, will nevertheless be 
better in this, that they will prove more economical as far 
as the consumption of fuel is concerned. Whether such 
boilers can or cannot be produced remains to be seen; but 
it is at all events certain that no locomotive engineer can 
rove that it is impossible to build a very efficient 
ocomotive with, for example, a vertical boiler. Such 
a boiler would of necessity be as unlike the ordi- 
nary locomotive boiler as possible—and it is for that reason 
we cite it to illustrate our meuning—but this does 
not prevent its application to the required purpose. The 
distribution of weight could be eflected with ease ; the 
qualities of the locumotive as either a steam user or a 
vehicle would remain unaffected; the couvenieuce of firing 
would be the same as now, cost and weight would remaim 
unaltered. Only two really etlective arguments cun be 
brought against a vertical locomotive boiler, The first is, 
that it is impossible to provide sufficieut heating surtace of 
the kind in any suitable vertical boiler ; the second is that a 
locomotive with a vertical boiler is opposed to all precon- 
ceived notions ou the subject of locomotive engines. To 
which we reply, first, that it is by no means certain that a 
boiler of the vertical type cannot be devised which will con- 
tain as much heating surface, within a shell of given size, 
as any locomotive boiler ; and, secondly, that the mere 
fact that no other boiler than the existing type has 
been used hitherto in first-class locomotives 1s nu reason 
whatever why it should be adhered to till the end of 
time. The question, iu short, narrows itself to this, Is 
it or is it not desirable that every pound of coal we 
burn in a locomotive should or should uot make more 
steam than it does? The universal reply will be that 
it is highly desirable that the utmost possible value 
should be got out of the coal purchased by railway 
companies. But it is certain that nothing further is to be 
expected in this way from the existing locomutive boiler. 
The best men of the day have worked at it since 1840 ; 
that is to say, for thirty years: it is as perfect now as it 
is possible it can be, and yet it is inferior in evaporative 
efficiency toa host of other boilers. To assert that any 
further improvement is to be expected is simply to assert 
that Mr. Ramstottom, Mr. beattie, Mr. Cudworth, Mr. 
Miller, Mr. Johnson, Mr. Siuclair, Mr. Sturrock, Mr. 
Martiey, Mr. Adams, aud hundreds of other eugimeers 
both in this cuuntry, France, Germany, Awerica, &c., really 
do not know their buswess. Under the circumstances we 
are justified in repeating the assertion that 1f more steam is 
to be made per pound of coal burned we must alter the 
type of boiler. 

It will, no doubt, be urged by certain of our readers that 
this is a most “unpractical” article. We grant that it is 
unpractical in the sense that it indicates, under certain 
conditions, the necessity for innovations in ordinary 
locomotive practice ; but we cannot admit that it is un- 
practical in any other sense. No one who is well up in 
his subject, can deny that further improvement in the 
evaporative efficiency of the existing bvuiler is a thing not 
to be expected in the face of modern practice, which 1s re- 
verting as fast as possible to the oldest and simplest type 
of boiler, as may be proved by an inspection of the latest 
engines on the Midland, Great Eastern, London Chatham, 
and Dover, Great Northern, Great Western, North Lon- 
don, and many other railways. At the same time, greater 
exertions than ever are being made by locomotive super- 
intendents to cut down coal bills. The question 
we submit, is, not whether it is right and proper for a 
journal like this to suggest innovations on exist- 
ing practice, but whether these changes so suggested are or 
are not likely to secure the desired end, and comply at the 
sametime with the required conditions, And we desire it to 
be specially borne in mind that in this articlewe have done 
nothing more than enforce on our readers the fact that no 
improvement can be expected in the existing locomotive 
boiler, while we place before them the suggestion that a 
different type of boiler might be desigued—if it be not 
designed already—which would prove more economical in 
the cunsumption of fuel, and equally convenient for loco- 
motive purposes, We shall notso far wrong locomotive super- 
intendents as tobelievethat they are so wedded to their own 
practice that they can see nothing worth consideration in 
the ideas of others, although these ideas may introduce 
somewhat novel views on the future of the locomotive 
engine. We do not put it forward as certain that a different 
type of boiler would be better than the existing type, but 
we think it probable; and it is indisputable that designers of 
locomotives generally should not be deterred from intro- 
ducing possible improvements simply because they are 
essentially different from existing practice. 


THE LATEST RESULTS OF SEWAGE IRRIGATION, 

Ir a principle be in itself sound and susceptible of a 
thorough practical application, it is to be expected that 
when it has been submitted toa fair trial it will afford 
from time to time increasing proofs of its value and reli- 
ability. There are very few projects or undertakings, how- 
ever Visionary and delusive they may be in reality, which 
may not by ingenious artifices and preconcerted arrange- 
ments appear to give at first satisfactory results, An 
inventor or patentee is always ready—sometimes a great 
deal too 'y—to believe in the offspring of his own 
creative genius; and it is not surprising that when he 
is surrounded by friends and well wishers the belief 
should be infectious. It is difficult in some instances for 
even those whose better judgment may have a contrary 
bias to escape altogether from the influence of the con- 
tagion. But however successful ephemeral enterprises may 
to be when tried at intervals and in a kind of 
spasmodic manner, they are sure to fail before the searcli- 
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ing test of time. They are, in fact, incapable of prolonged 
activity, aud, like certain descriptions of clocks and 
watches, may be said to have no maiutaining power, 
Pevuple are very apt tu decide upou the truth or falsehood 
of a principle from the results of one or two isolated expe- 
riments, which, owing to some trifling omission or error 
usually accompanying prelimivary trials, may possibly be 
altogether inconclusive. Every oue knows the meaning of 
the phrase “to get things iuto workiug order,” and it is 
not until things are in working order, that any fair 
criterion can be afforded of the correctness or incorrect- 
ness of the principle upon which they do work. We make 
these remarks in deprecation of the hasty judgment that 
persons are so prone to form upon very slight grounds, 
and @propos of the subject we may allude to another point. 
A common practice with inventors and other interested 
parties who con a patent to introduce, is to demonstrate 
its future success in multo by that attending its experiment 
in parvo. In other words, they construct a model of the 
invention, and provided it works well they predict that it 
will do the same on the largest scale. Doubtless, in some 
instances the prediction is verified, but in far more 
it is falsified. It must not be forgotten that models are 
after all little better than toys, and we know a great 
number of applications of well recognised principles upon 
this scale which are not capable of extension upou a larger. 
On the other hand, when any principle has been steadily 
and perseveringly tried for a period of some years, and has 
given undeniable proofs of being completely reducible 
to practice, and, moreover, convertible into a method 
of making money, it is time to believe in its 
integrity, and to accord to it the importance which is its 
due. 

At present there are probably fewer opponents to the 
principle of the utilisation of sewage by irrigatiou than there 
formerly were. Without wishing to claim any superiority 
on its behalf over any of the other systems proposed for 
effecting the same object, it must be confessed that the 
latter have not come out of the experimental ordeal to 
which they have been subjected so well as they ought to 
have dove, or so well as they proposed to do. Many 
towns which have given the various deodorising and disin- 
fecting schemes a fair trial, have abandoned them in despair 
after spending upon them very considerable sums of money. 
There is no instance where the irrigation system has been 
tried aud abandoned. Whenever the necessary quantity of 
land has been obtained, the works constructed, and the irriga- 
tion started, the success has been too marked ever to cause 
any regret on the part of the promoters of the undertaking, 
In consequence of the unsettled state in which the sewage 
question has been for some years past, and the conflicting 
opinions expressed by many eminent authorities respecting 
the best means of accomplishing its utilisation, the real 
matter at issue has been in abeyance, and comparatively 
little or nothing has been effected. The time which should 
have been devoted to solving practically this great national 
problem has been wasted iu the more exciting, but infinitely 
more expensive employment, of quarrelling aud litigation, 
The last tive years have been especially prolific in the peti- 
tioning for, the granting, and occasionally the enforciog 
of injunctious against contumacious public bodies anid pri- 
vate individuals who would persist in polluting streams by 
discharging sewage and refuse into them. It is true that 
the sewage farm at Croydon has been at work for some 
time, and the Lodge Farm at Barking also, but the former 
of these until very lately has not appropriate] any appre- 
ciable quantity of its area to other than grass crops. So far 
as these are concerned we shall not include them under the 
heading of this article, as there can be no possible difference 
of opinion respecting the uuprecedented results obtained 
by treating them with sewage. From Craigeutinny down- 
wards the success in this particular crop has beeu wiversal, 
But, although there is nothing new to chronicle re- 
garding the continued fertility of grass lands so 
treated, yet the last year has not passed without 
contributing some valuable information in many ways. 
Any one who has carefully perused the various 
reports, pamphlets, and descriptions of experiments that 
have appeared at intervals, canuot fail to arrive at the ex- 
ceedingly sa'isfactory conclusion that the value of sewage 
is becoming more and more appreciated every day. The 
whole subject is moreover viewed in a totally different 
light to that in which it formerly was, and is at last receiv- 
ing that scientific consideration and practical attention 
which ought always to have been bestowed upon it. If 
in some cases, where the principle of irrigation is adopted 
there may seem to be still rather an indiscriminate 
application of the fertilising fluid, it must be kept in 
view that this probably cannot be avoided. The 
difficulty of procuring a sufficient area of land ade- 
quately to effect the utilisation is so great that parties 
have no alternative but to take what they can get and be 
thankful even for that much. Under these circumstances 
it is not surprising that the crops should be frequently 
overdosed. ‘The fact that the sewage must be disposed of 
at regular periods leaves no other resource available than 
to turn it on to the land at those times. Hence the neces- 
sity of always maintaining a considerable portion of a 
sewage farm in grass, as that crop will take a larger quan- 
tity of the fertiliser and at much more frequent intervals 
than any other. 

In one respect the last season has been singularly well 
adapted to display the vicissitudes under which the best 
systems of farming and agriculture labour. It has demon- 
strated that something else is necessary beside mere irri- 
gation to produce abuudant crops of rye and other grasses. 
‘The prevailing opinion at the Lodge Farm was that during 
a season of excessive drought the command of sewage 
would enable large crops of grass to be grown on irrigated 
land, while there would be little or no produce upon 
land not so advantageously situated. This expectation 


was partially disappointed. In consequence of the drought 
more frequent applications of sewage were made, but they 
were not attended with a proportionate increase in the 
crops. This result is particularly worthy of attention, as a 
reference and guide in cases of future occurrence of a 
similar character. It was not owing to the land having ! 





been too often planted with grass in successive seasons, | with a mixture of 100 parts of glycerine, 300 parts of nitric acid, 


for it had the year previously been sown with root and 
other crops. At present the ouly solution offered of the 
fact is that it must be attributed to the great dryness of 
the air, and the hot gravelly description of the soil, which 
probably became “burnt” by the fierce action of the sun 
upon it. This supposition is borne out by the cir- 
cumstance that, as the weather became cooler, the 
crops improved visibly, and recovered, to a great 
extent, their normal appearance and condition. Pass- 
ing to a consideration of other crops, we find the 
drought produced no evil effect whatever, but, on the 
contrary, established the great advantage that accrued from 
having a command of av unlimited supply of so powerful 
a liquid manure. Hitherto there has been only one crop 
that evinced a dislike, if the term may be used, to being 
treated with sewage. It required at first a good deal of 
careful management and skill successfully to apply sewage 
to onions, but the difficulty has been completely overcome. 
Last season, owing to the drought, onions failed in the 
neighbourhood of the Lodge Farm, while on the farm itself 
a finer crop has been realised than was ever grown pre- 
viously under any condition of ordinary cultivation, It 
appears advisable in some instances to use a little farmyard 
manure upon this crop as well as the sewage, but when 
the treatment is better understood the necessity for this 
will probably cease. The value of sewage, not werely as 
a fertiliser, but as a simple irrigator, was very conclusively 
shown during last season at the farm under notice. It was 
intended to leave a crop of oats without any dressing of 
sewage, on the supposition that the soil had been so 
thoroughly saturated with it that it contained all] the fer- 
tilisiug ingredients necessary for the full development of 
the cereal. No doubt this was the fact, and it is thus that 
poor soils may after some years be converted into rich ones, 
andas it were be completely regenerated; but the weather 
turned out so very hot and unfavourable that it was neces- 
sary to apply the sewage to save the crop. Had there not 
been a supply available at the right time the crop would 
have been lost, not for the want of manure, but of water. 
A similar course of action was followed in the case of a 
potato crop. It is well kuown that soils have a power of 
husbanding or storing up the fertilising ingredients in 
them, until they are drawn forth or extracted from them by 
that wonderful assimilating energy with which all plants 
are eudowed, and by virtue of which they cau select and 
reject the food offered to them with as much discrimina- 
tion as the most accomplished gourmet. It will re- 
quire some few years more before it can be satisfactorily 
proved that soils can be permanently manured by the ap- 
plication of sewage, and that, therefore, for a certain time 
they will not need a further application of it, except in 
seasons of drought, when it will be used for simple irriga- 
tion purposes, Should this eventnally ensue, it will neces- 
sitate the consideration of the whole question on a much 
more extended scale than has hitherto been adopted. 
Sewage irrigation would then assume a range equal to that 
occupied by our gas and water services. It would probably 
coufound many old-fashioned farmers who have puzzled 
their brains over the theory of the rotation of crops to 
hear of a splendid yield, of strawberries following a fine 
crop of onions upon the same piece of land. 

‘The real lesson to be “learned from the results of 
the application of sewage last season is very instruc- 
tive. It teaches us tbat we are slowly but surely 
acquiring the knowledge necessary to enable us to 
deal with the question in a manner that will prove 
a tinancial success, and thus remove the only barrier 
against the adoption of the system. It is only now that 
some insight has been gained into the action of this fertiliser 
upon different crops, aud how it is indispensable to treat 
one very dissimilariy to another, in order that equally good 
results may follow. There is a vast deal to be learned 
upon this point yet. At present we kucw that a particular 
course of treatment which will prove eminently advantageous 
to one crop will almost ruin another, but we do not yet 
know precisely the best course to adopt in every individual 
instance. There is little doubt, however, that we are in a 
fair way to obtain this information, and it will be our own 
fault if we are not soon in full possession of it. 








NOTES FROM PARIS. 
(From our own Correspondent, by Balloon Post.) 
Paris, Nov. 16. 

On the evening of the 14th we had a new and agreeable sen- 
sation ; the French had won their first battle ; retaken Orleans 
after two days’ fighting, with a large number of prisoners and 
quantities of ammunition and provisions. Of course you know 
all abcut the affair better than we do yet ; the news came to us 
by pigeon, while telegraphs, pust-offices, and all the accessories of 
civilisation serve you. The effect here was, of course, great— 
four months’ war and not a single victory before was sufii- 
cient to discourage any uation, and the French were sericusly 
discouraged. Yesterday we had, in addition, rumours of the 
union of two of the armies of the provinces, and of the retaking 
of Chartres ; if this be true, matters are taking a turn of a very 
remarkable character. 

The force of powder and other explosive matters has occupied 
the Academy of Sciences. M. Berthelot communicated a 
memoir pointing out some errors in the mode of estimating the 
ballistic power of the powders employed by M. Bunsen; the 
figures arrived at by M. Berthelot approach nearest those of 
Rumford. In another memoir the same savant arrives at the 
conclusion that in estimating a powder two elements have to be 
taken into account—the gas produced, and the total quantity of 
heat disengaged. These two elements constitute the charac- 
teristic of the powder, and a variation in either changes the 
ballistic force. From the two are deduced the initial pressure 
and the quantity of work done. A powder may give a high 
initial pressure and little work, and inversely ; this is the case 
with granulated and prismatic powders. M. Berthelot has ex- 
amined on these principles various mixtures, and, amongst others, 
one which was used in the Isthmus of Suez for exploding mines, 
which he thinks worthy of special attention. This powder is 
composed with nitrate of soda and ehlorate of potash, instead of 
nitrate of potash. 

MM. Méllot, Vogt, and Girard have communicated accounts of 
experiments with nitroglycerine and dynamite; the results 
arrived at are, that the best mode of preparing nitroglycerine is 





and 306 of sulphuric acid ; as to dynamite, they believe that it 
acquires its maximum value when composed of an explosive 
compound united with tripoli, kaolin, silica, alumina—or, best of 
al!, sugar. In the last case, all that is required is to mix sugar 
dissolved in water with nitroglycerine. 

The same Academy has expressed its opinion in a very deeided 
manner against aerostats heavier than the air moved by steam or 
other power; but it gave some cuuntenance to a proposition by 
an engineer, M. Sorel, who uses a sail as a rudder, and a screw 
simply to produce a difference between the velocity of the ma- 
chine and that of the wind. The balloon is, in fact, retarded by 
the screw, and thus resistance is obtained. 

Balard has made a communication to the Société d’En- 
couragement respecting a mode of rendering clothing imperme- 
able, with special view to the health of soldiers on the ramparts. 
One feature of the method is that respiration is not interfered 
with. The means used are the two cheap salts—acetate of lead 
and sulphate of alumi the solutions of which act on each 
other, and form acetate of alumina. One each of each salt is 
dissolved in half a litre of water. The solutivns are then mixed, 
sulphate of lead is precipitated, and the clear liquor decanted. 
If any garment or tissue is steeped in this liquor, and then left 
to dry, acetic acid vapours are disengaged, and in a few hours 
nothing remains in the stuff but a sub-acetate of, or basic acetate 
of alumina, which has all the qualities of fatty matter, without 
being perceptible to the touch or the eye, and is completely im- 
permeable to water. M. Balard proposes, therefore, that baths 
of this liquor should be provided, in which the soldiers may 
steep their coats. The effect is said to endure for years, but 
from time to time a spongeful of this same liquor should be passed 
over the shoulders or other parts of the garment, to remedy the 
loss of the salt by friction of the rifle or otherwise. 

The transformation and repair of arms, of which I have spoken 
in former notes, with great vigour. The arms being of 
various modes, called for considerable ingenuity in devising tools 
and means applicable to all. Three hundred workmen are em- 
ployed at the central gunshop established in the Louvre, 
in the new salle intended for the annual Imperial meet- 
ings with the Senate and Corps Legislatif! and 25,000 arms 
were repaired there and in thirteen other shops by the end of 
September. All arms are repaired gratuitously. On the Ist 
October the National Guard had received 120,000 converted 
percussion guns. Three private firms converted 105,000 of these 
into breech-loaders. In order to the process the breech- 
piece is made entirely of bronze, and the result is satisfactory. 
The means now are sufficient to convert 1200 per diem ; 20,000 
have been turned out, and by the end of the month 135,0v0 at 
least will be in the hands of the National Guard. Sume inge- 
nious improvements have been adopted. M. Hurtu makes a 
bronze breech-piece with a bolt something like that of the 
Chassepot gun, aud the transformed gun stands 75v rounds with- 
out any sensible deterioration. In order that the utmost possible 
amount of work should be produced in the shortest possible 
time the Government has issued a requisition declaring that all 
shops fitted with the means of aiding the conversion or repair 
of arms, and either abandoned or stauding still, shall be placed 
at the disposition of the authorities. 

A curious discovery has been made respecting the telegraphic 
wires in the sewers. It is fuund thatthe rats are so fond of 
gutta-percha that they eat it off, and thus destroy the insulation; 
poison has therefore been mixed withit. Better place attractive 
poison near it ; for, although the eating of poisoned gutta-percha 
would kill the rat, the insulation would be destroyed all the 
same, 

The grinding of wheat is a serious matter in a besieged city like 
Paris. The great mills at Corbeil and other places which supply 
the market ordinarily have been seized by the enemy, who are 
said to be keeping them in full work, while M. Darblay, their 
proprietor, is a prisoner within the walls of Paris. When the 
siege commenced there was, besides flour, a stock of 300,000 
quintals of wheat, but no flour mills. The Minister of Com- 
merce, therefore, ordered 150 pairs of stones to be set up, under 
the superintendence of M. Krautz, chief, and M. Cheysson, 
ordinary engineer of Ponts et Chaussées. This was not an easy 
task. lt was determined not to create a large establishment 
open to attack from the enemy, for instance, but to 
make use of any localities where steam puwer was to 
be bad, inviting the co-operation of manufacturers, which 
has been given with the utmost willingness and ability. Just 
before the investment the Government had brought in a number 
of the famous millstones of la Ferte, and many millers brought 
theirs in also. With some difficulty nearly a hundred millers, 
stone dressers, and others were collected for the work, and twenty 
directors. As regards the bolting apparatus, the authorities did 
not attempt to produce the extra white flour of Paris, but ordi- 
nary well bolted flour only ; but even for this it was necessary to 
establish a special shop for the production of the required 
sieves, separators and bolters, and to lay in a stock of 3000 tons 
of coal—which, by the way, cost £4 per tun. At the present 
moment seventy pairs of stones are at work, and the flour pro- 
duced is good ; a hundred other pairs which have been employed 
in crushirg barley and rye for cattle are now being brought into 
work for flour, so that the flour-making establishments now count 
fourteen, with 170 pairs of stones, moved by steam equal to 700 
horse power, and which are capable of grinding 3000 quintals of 
wheat per diem. In addition to all these the city of Paris 
ordered one hundred small vertical mills of the Falguer pattern 
of Cail and Co., part of which are now at work ; there are forty 
pairs of stones at the Military Commissariat Establishments, 
besides flour mills at St. Denis, Charenton, and St. Maur, and 
a few in Paris, all now at the disposition of Government. Engi- 
neers and others have converted themselves into milimakers and 
millers, as others have undertaken the making of big and small 
guns, with energy and success. The work has been executed 
in a wonderfully short space of time, and: at small cost, and now 
all the wheat in the city can easily be converted into bread. 
The war will have taught the constructors of Paris, and espe- 
cially the slowgving officials, a valuable lesson, and the above 
particulars wil! give an idea of the importance of the miller and 
his men to a city of two millicns of souls, 











ENGINEERING Society, Kine’s Contecs, Lonpoy, Nov. 18.— 
Mr. Baynes read a paper on ‘‘ Telegraphy.” After mentioning some 
of the methods of telegraphing in use before the application of the 
electrie. current, he gave a history of the science from 1617, 
mentioning the mythical telegraphs of Thada. (an Italian Jesuit), 
and of Henry von Ehm, in 1660. He then described the experi- 
ment of Stephen Gray, of the Charter-house, who passed the elec- 
tric — ——- a = 765ft. long i came ZA eet 
ments of Dr. Watson, F.R.S., by whom capability of the earth 
paper peepee apnea he Then the discoveries: of 

Renolds, Schelling, and many others. Next, in 1844, 
Sir Charles Wheatstone passed messages along a wire connecting 
King’s College and the tall Shot Tower opposite, on the other side 
of the river. The rest: of the — a description of 
the telegraphic instruments now in use, 
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THE NEW BATHS AT SOUTHPORT. 

THE following description, together with the engravings, 
will give our readers a good idea of the arrangement of these 
baths, which, when completed, will probably be some of the finest 
ever constructed. 

The salt water required will be pumped from the sea through 
cast iron pipes, 9in. in diameter, laid on the shore down to low 
water spring tides, which is a distance of 1480 yards from the 
pumps, thus ensuring a constant supply of water, except for a 
short period at extreme low water spring tides. At the end of 
the pipe a cast iron cylinder, Fig. 1, 6ft. diameter, and 6ft. deep, 
is fixed. Inside this cylinder there is another one, 1ft. Gin. in 
diameter, and of the same depthastheouterone. In the small cylin- 
der is fixed an india rubber foot valve, resting ona castiron grating. 
The space between the two cylinders is filled with stones, coke, and 
gravel, The outer cylinder is open at the top, while the inner one 
is closed, but has perforations in the lower part of its circum- 
ference. Provision has been made for increasing the height of 
the strainer should the sand accumulate round it, by bolting an 
additional cylinder on to the top as shown by the dotted lines. 
The suction pipefrom the pumps communicates only with the inner 
cylinder above the valves. The water will thus have to pass 
through the stones and gravel between the cylinders and to rise 
up in the inner one before it enters the pipe. By this means it is 
expected that a considerable portion of the sand will be removed 
from the water before it reaches the pumps, and thus diminish 
the wear and tear of the working barrels. A sluice valve is also 

rovided, as shown, by closing which the suction pipes are kept 
ful while the strainer is being cleaned and ,by removing the india 
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possibly be required in that time. The steam required for the 
engines and for heating the water will be supplied by two double- 
flued Lancashire boilers, each 27ft. long and 7ft. diameter. The 
laundry, which adjoins the boiler-house, is fitted with five steam- 
ing anda similar number of washing tubs, which are supplied 
with hot and cold fresh water and steam. In one corner of the 
laundry is placed one of Messrs. Manlove and Alliott’s hydro-ex- 
tractors, wuich is worked from a shaft connected with the pump- 
ing engine. After the clothes have been steamed and mashed 
they will be placed into the hydro-extractor, which will rapidly 
remove the greater part of the water. The drying process will 
then be completed by placing them in drying rooms constructed 
over the boilers. The salt water, after leaving the pumps, will be 
conveyed to two filter beds, each 35ft. by 28ft., situated under the 
open ae in front of the baths. The water will pass through 
beds of sand, gravel, and coke, in all 5ft. thick, and then flow into 
a large covered brick tent adjoining the filters, capable of contain- 
ing 177,000 gallons. From this tank it will flow by gravitation 
into all the baths, or can be peat up into cisterns placed at the 
top of the building, in order to obtain a greater pressure for 
shower baths and fountains. There is also a tank over the boiler 
house capable of holding 42,000 gallons. This will be used as a 
reserve for unfiltered salt water, which can be pumped into this 
tank, when the filters and large clear water tank are full, and 
which can flow intv the filter beds by gravitation when the pumps 
are not at work. The plunge baths will be heated by means of 
perforated copper steam pipes, placed in channels under the 
floor of the baths, but which are in coinmunication 
with the water in the baths. The plunge baths, dressing 
boxes, and the corridors, will be warmed by steam pipes. The hot 





salt water for the private baths will be supplied from two heaters, 
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rubber valve and then opening the sluice valve, the filtering 
materials can be washed by the water flowing out of the suction 
pipe. The suction pipe is carried from the shore through a culvert 
under the esplanade, and thence into the building, where it is 
laid on the floor of the pipe corridor- -the walls of one of the 
principal corridors of the 
a great depth for this purpose, thus rendering the pipes easily 
accessible for repairs. The pumps are placed in a dry well sunk 
under the engine-room, which, together with the boiler-house and 
laundry, are situated in the rear of the premises, soas to be as 
far removed as possible from the portion of the building frequented 


by the bathers, and which have access to a back street for the 


convenience of obtaining coal, 

The pumps are four in number, two being of the bucket and 
plunger type, and two having plungers only. The stroke of each 
of the pumps is 3ft., and the Soe of the working barrels is 
12in. Only two of the pumps will be worked at one time, the 
bucket and plungers Caer used when a large quantity of 
water is required, and it is necessary to draw it from near low 
water. The plungers will be used at high water when the lift is 
reduced toa minimum. The pumps are worked from a counter- 
shaft fixed over the well, the connecting rods being so arranged 
that they can easily be connected with either set of pumps. In 
order to prevent the action of the salt water as much as possible, 
the working barrels are lined, and the plungers cased with brass ; 
the buckets, guards, and valve gratings are also of brass. The 
engines, two in number, are horizontal, and worked with high pres- 
sure steam ; they have cylinders 10in. in diameter, with a stroke 
of 18in, One or both of these engines can be used as required. 

The pumping machinery is — of furnishing a supply of 
over 313, gallons in twelve hours, which is more than can 


uilding having been carried down to | 


constructed in accordance with Messrs Hamilton Woods’ patent; 

they are each 10ft. high and 5ft. in diameter inside, and are 
| lined with copper, and fitted with copper steam pipes. They are 
| placed in chambers prepared for their reception in the front por- 
| tion of the building, and are supplied with water from the upper 

cisterns. 
| ‘The first-class private baths will be supplied with hot and cold 
| fresh water in addition to the salt water. Two tanks for the 
| fresh water are placed over the engine room, and the water in one 
| of them is heated by the exbaust steam from the engine. The 
| fresh water will be obtained from the water company’s main, and 
in addition the rain water from a considerable portion of the roof 
| will be collected in an underground tank, and pumped into the 


ments in the process and apparatus employed for drying and roasting 
coffee, chicory, malt, and ae vegetable substances, also applicable to 
baking and desiccation generally.”—13th July, 1870. 

2126 Tromas Rice Haves and Cuaries Rotta Peters, San Francisco, 
California, U.S., ‘Improved means for preventing the fraudulent use 
of bonds, receipts, cheques, tickets, and other like articles.”—29th 
July, 1870, 

2736. Joun Kwox Datutsox, Camberwell, Surrey, “‘ A new or improved 
leaf-guard and book-mark.”—18th October, 1870- 

2752. Georce Grorog, Liverpool, *‘ Improvements in numerical register- 
ing and indicating apparatus.”—19th October, 1870. 

2799. WitiiaM Fiera, Farsley, near Leeds, Yorkshire, and Joay EsHe.ey, 
Stanningley, Yorkshire, “ Improvements in the manufacture of foun- 
tain lamps.”—24th October, 1870. 

2803. WiLLiaM EpwIn Buck ann, Gloucester, “ Improvements in securing 
the rails in the chairs for the permanent way of railways.”—25th 
October, 1870. 

2811 WittiamM Hitt, Upper Holloway, London, “Improvements in ma- 
chinery or appuratus for beating and cleansing carpets, rugs, and other 
articles.” 

2813. Wittiam Georce Reeve, Haydon House, New Cross, Kent, “A 
new or improved fountain.” 

2815. ALEXANDER Hawkins, jun., London-road, Surrey, and CaaRves 
PickeRinG, Waterloo-road, Surrey, ‘ Improvements in the construction 
of knife-cleaning machines.” 

2817. Ropeat Avams, Forest Hill, Surrey, and Georce Hexyry Greex- 
woop, Huddersfield, Yorkshire, “Improvements in the construction 
of horseshoes.”—Partly a communication from Robert Adams, Forest 
Hill, Surrey.—26th October, 1870. 

2819. JouN Wesrray, Barrow-in-Furness, Lancashire, ‘ Laproved mould- 
ing apparatus for cast iron ingots and other castings.” 

2821. Kopert Lees, Hyde, Cheshire, ‘“* Improvements in low water 
alarms for steam generators or water heaters.” 

2823. Peter Spence, Newton Heath, Manchester, “ Improvements in the 
manufacture of sulphuric acid, and in apparatus connected there- 
with.” 

2825. Wittiam Rippie, Lansdowne-terrace, South Lambeth, Surrey, 
** Improvements in pencil-cases.” 

2827. Rorert Brewirt, Stockport, Cheshire, ‘‘ Improvements in the 
construction of bowls or rollers used in calendering and other pressing 
or squeezing machinery.” 

2829. WittiaM Ropert Laker, Southampton-buildings, London, “Im- 
provements in springs for railway carriages.”—A communication from 
Richard Vose, New York, U.8. 

2831. Jacop Grocuecan Wittans, St. Stephen’s-crescent, Paddington, 
London, “‘ Improvements in the preparation and use of peat or turf 
and bituminous, resinous, and ligneous substances as fuel and for other 
purposes,” 

2833. Freperick Ryuanps, Westbromwich, Staffordshire, “ Improve- 
ments in machinery for shaping or raising sheet metal.” 

2835. ALFRED Bennett, Birmingham, “‘ Improvements in mechanism for 
giving a slow rotary motion to the bottoms of ovens, to frames or 
supports for exhibiting articles in shop windows, and for other like 
purposes, and in frames or supports to be actuated by the said 
mechanism.”—27th October, 1870. 

2837. Wittiam Gapp and Joann Moore, Manchester, ‘‘ Improvements in 
small-ware looms.” 

2839. Henry Crook, East-road, City-road, London, “ lhnprovements in 
the manufacture of umbrellas.” 

2841. Epwin SUNDERLAND, Birmingham, “‘ Improvements in corkscrews.” 
- Partly a communication from Robert Stothert Kirkpatrick, Brussels, 

3elgiuin. 


2845. Richarp Herrino, St. Mary’s-road, Canonbury, London, and 
RoBERT ALEXANDER Novare, Twickenham, Middlesex, “ Improve- 
ments in telegraphic printing apparatus.”—28¢h October, 1870 


2847. Richarv Hornspy and James Epwin Paituirs, Spittlegate Iron- 
works, Grantham, Lincolnshire, ‘* Improvements in ploughs.” 

2849. Jonn Coope Happay, Treherne-road, Brixton, Surrey, ‘‘ lmprove- 
ments in street railway carriages and in permanent way for street and 
other railways.” 

2851. Aveuste LaraGe, Liverpool, ‘‘ An improved camp bed, which may 
be used for several various other useful purposes.” 

2853. Josepu Vero, Dewsbury, Yorkshire, “* Improvements in machinery 
or apparatus for hardening felt hat bodies and other coverings for the 
head.” —29th October, 1870. 

2856. Georoe WALTER Dyson and Hewyry Artuour Hatt, Carbrook Forge 
and Rolling Mills, Tinsley, near Rotherham, Yorkshire, ‘* lmprove- 
ments in rviling and finishing circular metal, plain or irregular rods 
and tubes.” 

2857. Tuomas ScwoenaerGer Biatr, Swansea, Glamorganshire, “ Im- 
provements in spiral pumps.” 

2859. Hezexian Braprorp, Reading, Pennsylvania, U.S., “ Improve- 
ments in ore-washing machines.” 

2800. WittiaM SHeparp Wetmore, Chancery-lane, London, “An im- 
proved mode of protecting troops under fire.” 

2861. James AsHspy Newnuam, Mallow, Cork, Ireland, “ Improvements 
in the preservation of milk.” 

2863. Wi.tiaM Epwarp Newton, Chancery-lane, London, “‘ An improved 
silicious compound, applicable for the manufacture of pipes, tiles, 
bricks, and other articles for buildings, also for paths, floors, roofs, and 
other analogous purpuses.”—A communication from William Augustus 
Battersby, Brooklyn, New York, U.S., Timothy Reed Crawford, New 
York, U.8S., and Robert Brown, Brooklyn, New York, U.S. 

2867. Ropert Punsaox, St. Nicholas-buildings, Newcastle-on-Tyne, 
“Improvements in the manufacture of guu-cotton.”—3lst October, 
1870. 

2869. ANDRew Batiantyne, Glasgow, Lanarkshire, N.B., ‘‘Improve- 
ments in the modes, means, or apparatus for or connected with the 
manufacture of malleable iron or steel tubes and like structures.” 

2871. Witttam Dawes, Kingston-grove, Leeds, Yorkshire, “ Improve- 
ments in steam engines.” 

2875. Anraur CuarR.es Srerry and Jonun Sterry, Rotherhithe New- 
rvuad, Surrey, “‘lmprovements in purifying hydrocarbon and resin 
oils.” 

2877. Joseru Vero, Dewsbury, Yorkshire, “ Improvements in machinery 
or apparatus employed in the manufacture of felt hats and other like 
coverings for the head.” 

2879. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ** Improve- 
ments in boxes and beurings for axles and other shafts, and in compo- 
sitions to be applied thereto.”.—A communication from Eliza Dexter 
Murfey, New Yurk, U.8S.—1lst November, 1870. 

2883. Tuomas Saunversoy, Upper, Holloway, London, “‘ Improvements 
in apparatus and in the manufacture of leather laces and strips.” 

2885. Georce Harroys, Southport, Lancashire, “ Improvements in the 
mechanism used for working Venetian blinds and articles of such like 
character.” 

2887. Tuomas Brooxs, West Hackney, London, “An improvement in 
postal and other wrappers.” 

2893. Prerre Compatuzier, Walbrook, London, “Improvements in the 
construction of cartridges for Chassepots and other similar rifles.”—A 
communication from Pierre Marie Fouque, Paris.—2ud November, 1870. 

2895. Roperr James Goopsopy, Charleville-square, Tullamore, King’s 
County, Ireland, and Marruew Joseps O'Farret, North King-strect, 
Dublin, Ireland, ‘‘ Improvements in the manufacture of roll tobacco, 
also applicable to coils of tobacco.” 

2899. WittiamM Epwarp Newton, Chancery-lane, London, “ Improved 











supply tank by means of a steam donkey pum The 
water from the salt water heaters will also pumped up and 
used for feeding the boilers. The total quantity of water con- 
tained in the plunge baths is nearly 230,000 gallons. The amount 
of water contained in the salt water tanks will be 254,000 gallons. 
There will be upwards of 1500 yards of cast iron pi of various 
—e from 9in, to 3in., in the building, exclusive of those on the 
shore, 

The whole of the machinery, filter beds, engine house, and the 
hydraulic arrangements were designed by, and are being con- 
structed under the superintendence of, Mr. Charles H. Beloe, C.E. 
of Liverpool. The contractors for the engineering works are, for 
the engines, boilers, tanks, &c., Mr J. Clayton, of Preston; for the 
Yin. pipes, Messrs. J. Varley, and Co., of St. Helens ; and for the 
pipe-laying and culvert, Messrs. Fawkes and Maud. The filter 
7 and engine house are being constructed by the company 
without the aid of a contractor. The total cost of the engineer's 
work will be about £6200. 











THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Siz Months. 
890. AcEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in apparatus for producing and applying motive power.”—A 
eommunication from John Madison Cayce, Wiley Blount Barfield, and 
James McEwen, Franklin, Williamson, Tennessee, U.S.—2ud November, 


1870. 

2894. RicHarp Bew ier, jun., Uttoxeter, Staffordshire, and Isaac 
Cortox, Lo , Staffurdshire, “ Improvements machinery for 
grinding, ularly applicable for grinding gold and other expensive 
colours used by potters and others.” 

,» and Howarp Busey Fox, Oxton, 


Cheshire, ‘‘ An improved means or apparatus for raising and lowering 
windows, particularly applicable to railway and other carriage 

| windows.” 

| 2898. James Howard and Taomas Partuips, Bedford, “‘ Improvements 
in ploughs.” 

2902. Freperick THomas Sroxes, Birmingham, ‘“‘Improvements in 
metallic bedsteads ” 





for pointing nails.”"--A communication from Lawrence 
Barnes, Burlington, Vermont, U.S. 

2900. Aurrep VINCENT Newton, Chancery-lane, London, “Improve- 
ments in cutting, boring, grinding, and pulverising stone, aud other 
hard substances.”—A communication from Benjamin Chew Tilghman, 
Philadelphia, Pennsy)vania, U.S. 

2901. Henry ArmiTaGe, Heckmondwike, Yorkshire, ‘Improvements in 
the manufacture of pudded quilts and other articles.” _ ‘ 
2903. JosepH BreevEN, Birmingham, ‘Improvements in self-closing 

taps or valves.” 

2905. WiLL1aM Rosert Lake, Southampton-buildings, London, “‘ Improve 
ments in pneumatic telegraphs.”—A communication trom Edward 
Augustine Calahan, Brooklyn, New York, U.S., and George Baker 
Field, New York, U.S. 

2907. ALEXANDER MELVILLE CLarK, Chancery-lane, London, “Improve- 
ments in breech-loading fire-arms and cartridges.”—A communication 
from Paul Ganidel, Bordeaux, France.—3rd November, 1870. 

2910. Taomas Ricuarpsoy, Jonny WittiaM Ricwarpson, and ADAM 
Spencer, West Hartlepool, Durham, “Improvements in the manufac- 
ture of rails.” S 

2912. James Em™orrt, Farsley, ro Lents, Yorkshire, “Tmprovements in 
machinery for preparing wool for combing. 

2913. et hohe cred JONES, Middiesbrough-on-Tees, Yorkshire, 
“Improvements in puddling furnaces and in the pre on and 
application of certain materials for building and fettling the same. 

2914. Francis Best Fawcert, Kidderminster, Worcestershire, ** lmprove- 
ments ia the manufacture of carpets and other pile fabrics.” 

2915. Joux Somerviite, Dublin, “* Improvements im pipes, and in the 
means of connecting them together.” 

2916. Epmunp Waker, London-street, London, and WILLIAM CLAREB, 





2904. Samvet Oram, Kempson-road, Walham-green, London, “‘ Improve 
ments in hinery cod ope tus for tilling land by steam, and for 
other purposes.” 

2906. Tuomas ARTHUR Ditto0N, Dublin, Ireland, “Improved methods of 
and apparatus for utilising the waste and spare or live steam, waste, 
and spare heat, and waste and spare t of | tive and 
other steam engines.”—3rd November, 1870. ; 

1978, Joun AmBRose Correy, Lincoln’s-inn-fields, London, “ Improve- 
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head-on-Tyne, Durham, ‘* Improvement in windlasses. 

2917. Henry Macavutay, Kingston-on-Thames, Surrey, “‘ improvements 
in breech-loading fire-arms.” 

2018. Cuartes WituiaM Merrer and Taomas Wiiiiam Smuirn, Grace- 
church-street, London, ‘‘An improved method of tapping 
casks, and other vessels in which taps or cocks are used to draw off the 
liquid contents thereof.”—4th November, 1870. 

2919. Norman Stewart WALKER, Liverpool, “‘ Improvements in or addi- 
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tions to apparatus cogieped, in the Yay mn lead, lead-encased 
block-tin, and other soft metal pipes from ingots. 
2920. Wauten Moraan, {Liverpool, 


buil 

2922, Witt1am Henry Toots, Brooksby’s-walk, Homerton, London, 
“Improvements in the construction and working of furnaces, bakers’ 
oven, fireplaces, stoves, and stove grates, for the purpose of igniting 
and consuming smoke.” 

2923. Jonn WILLIAM KENYON, Manchester, ‘‘ Improvements in steam 
boilers or generators.” 

2924. Witttam Ropert Lake, South t London, “An 
improved buoyant mattress designed to serve either as a bed or a life 
Pend. WU. ._ communication from Joshua Hunt, Providence, Rhode 

slan 

2925. Joun GARRETT Tonove, South , London, a. 
ments in the axles of railway and tramwa carriages, and in @ 
ane employed in combination ame ”—A communication yn 

enry Thompson, New York, U.S. 

2926. Grorce Dore Nico, Arbroath, N.B., “ Improvements in the manu- 
facture of sail cloth and such like fabrics.” 

2928. Georce Dominy, Weymouth, Dorsetshire, ‘‘Improved means of 
and apparatus for turning over the leaves of music and other books.” 
—5th November, 1870. 

2929. JosIAH Baitey, Southwark, Surrey, “Improvements in the con- 
struction of lifting apparatus.” 

2930. Ropert Boyp, Strand, Westminster, ‘‘ Improvements in machinery 
for tracing and multiplying patterns, designs, and such like.”—A com- 
munication from F’, Henry Langsdorff, Hamburgh. 

2931. Davin Lane, Houndsditch, London, ‘An improved tell-tale 
mechanism applicable to clocks and watches.”— A communication from 
Cyrille Duquet, Quebec, Canada. 

2932. Joun Ciayton, Bradford, Yorkshire, ‘ Imp 
for cropping or shearing g textile fabrics.” 


“Improvements in roofs for 
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2933. WILLIAM Henry MAITLAND and Wittiam LAUDERDALE MAITLAND, | 


Thurloe-square, London, ** Improvements in apparatus for registering 
=a checking the money taken for admission to theatres and other 
places.” 

2934. ALEXANDER MeLvILLe CLARK, Chancery-lane, London, ‘“‘ An im- 
proved muchine for cutting and printing lozenges and crackers,”—A 
communication from Ernest Greenfield and Philipp Strauss, New 
York, U.S. 

2935. Wittiam Epwarp Newroy, be mgr London, “ An improved 
metallic composition for roofing linings, and other purposes.”— 
A communication from David Johnson titlard, C Clayville, New York, 


2036. ‘ALFRED VINCENT Newton, Chancery-lane, London, ‘‘ An improve- 
ment applicable to treadles used in working sewing and other 
machines.”—A communication from Charles Gordon Patterson, New 
York, U.8.—7th November, 1870. 

2938. IsHam Bacos, High Holborn, London, ‘ Improvements in smelting 
or reducing metals from their ores.” 

2989. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘Improve- 
ments in machinery for manuf: veturing carpet lining ”—A communi- 
cation from Joel Fisher Fales, Walpole, Norfolk, Massachusetts, U.S. 

2942. Witt1aAmM THOoMas, Luddenden, Yorkshire, and Wittram Rorawe tt, 
Luddenden-foot, Yorkshire, ‘Improvements applicable to machinery 
for washing or scouring wool and other fibrous materials. applicable 
also to other machinery for conveying, op and g fibrous 
materials.” 

2943. Witt1am Epwarp Newton, Chancery-lane, London, “An improved 
process for extracting the useful substance of hops, and for manufac- 
turing a pure and concentrated extract of ‘wal —A communication 
from Charles Augustus Seely, New York, U.S. 

2045. JAMFs BroabD.ey, Bradford, Yorkshire, “Improved mechanical 
arra ts for and li g railway locomotives, 
carriages, trucks, and vehicles.” —8th November, 1870. 

2946. Joun VORRELL, Westbromwich, Staffordshire, and Joun FREDERICK 
Rupee, Swan Inn, Smethwick, Staffordshire, “Improvements in ma- 
chinery for slabbing or blooming iron and steel.” 

2947. MontaGuve ALex, Cheltenham, —_ ‘Improvements in 
apparatus for lowering and disengaging 

2048. WiLuiaM Vincent WALLACE, Clapham, ‘Save, “Improvements in 
the preparation of surfaces adapted for painting photographic and 
other printing.” 

2949. Neprick JaRVIE, WILLIAM MILLER, and WittiuM CaLDERWOOD, 
Glasgow, Lanarkshire, N.B., ‘‘ Impr ts in or d with 
furnaces for boilers, evapors ting vessels, and stills.” 

2950. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘Improve- 
ments in the means or method of. securing or locking screw bolts and 
nuts.”—A communication from Robinson Rutter, Vallejo, Solano 
county, California. 

2952. Wituiam Jonn Cockpurn-Mutr, Westminster, “Improvements in 
the permanent way or track of tramways.” 

2953. Tuomas James Situ, Fleet-street, London, | na Improvements in 
sewing machines, and in ‘tables for sewin 
cation from John Niel Tarbox, Hamilton, Ontario, Canada West .—9th 
Novenber, 1870. 

2954. Joun Appy Hopkinson and Joseru Hopkinson, jun., Huddersfield, 
Yorkshire, ‘‘ Improvements in safety valves.” 

2956. Thomas Henry Smmmonps, Old-street, St. Luke’s, London, “‘ An 
improvement in boxes for containing furs.” 

2958. WittiaM Henry Gittins, Liverpool, ‘‘A portable apparatus for 
turning, airing, and screening wheat and other grain, which is parti- 
cularly applicable for the remov: al of dust aoe weevils.” 

2960. Tuomas Grorce Wess, XN t ts in apparatus 
for the manufacture of articles of pressed glass. id 

2962. Thomas Cooper, JoHn Cooper, FREDERICK Cooper, and JosEePH 
Oapen, Pudsey, near Leeds, Yorkshire, ‘‘ Improvements in looms for 
weaying.”—~10th Noveniber, 1870. 

















Invention Protected for Six Months on the Deposit of 
Complete Specification. 

2951. Witttam Ropert Lake, Southampton-buildings, London, ‘Im- 
provements in apparatus for effecting and regulating the supply of the 
deodorising material in earth closets.”—A communication from|William 
R. C. Clark, Chicago, Mlinois, U.8S.. and James E, Aiken, New Orleans, 
Louisiana, U.S. —9th November, 1870. 





Parents on which the Stamp Duty of £50 has been Paid. 
8227. James Compe, Belfast, Antrim, Ireland, ‘‘Cops.”—14th November, 


1567. 

3: 240. LreopoLp Berar Bertram, Duncan Villa, Redl 

‘Tobacco pipes.”—15th November, 1867. 

3290, W1LLIAM Brewster, Redditch, Worcestershire, “ Dyeing clothes, 
&e.”—20th November, 1867. 

8263. Epwarp Lorp, Todmorden, Yorkshire, ‘‘Cleaning cotton, &c.”— 
18th November, 1867. 

3266. WILLIAM Busrrex, JouNn Busriecp, and Josera Busriewp, Rrad- 
ford, Yorkshire, “ Spinning and dyeing wool.”—18th November, 1867. 

8278. Robert ANTHONY Epwarp Scott, Hornsey-lane, London, ‘ Ord- 
nance.”—19th November, 1867. 

3291. LionEL Barnet Josern, Wyattville, Central-hill, Upper Norwood, 
a burtey, “ Traraways.”—-20th November, 1867. 
3271. KenELM Joan Winslow, Montpelier-row, Twickenham, Middlesex, 
* Axles.”—18th November, 1867. 

$410. Josern Fitter, Birmingham, “Expanding tables, &c.” — 30th 
November, 1867. 

8286, JOSEPH OPPENHEIMER, Manchester, ‘‘Telegraph posts.” — 20th 
November, 1867. 

8202. Joun Owens, Salford, ‘‘ Fabrics.”—21st November, 1867. 

3295, JosEPH TOWNSEND, Glasgow, Lanarkshire, N.B., ‘‘ Soda and pot- 
ash.”—2lst November, 1867. 
$209. Witttam Ropert Green, Peckham, Surrey, and Jonn GrorcEe 
— Newington, Surrey, “ Steam "engines, &c,.”—21st November, 
86 

3319. Witt1aM Bovxton, Providence Foundry, Burslem, Staffordshire, 
** Motive power.”—23rd November, 1867. 

8320. WittiaM Macnas, Greenock, Renfrewshire, N.B., ‘‘Marine steam 
engines.” —8rd November, 1867. 





d, Gl tershire 
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Patents on which the Stamp Duty of £100 has been Paid. 


2892. Epwarp CuampBers Nicno.son, Fenchurch-street, London, “ Dye- 


ing and printing.”—18th November, 1863. 





8007. Perry Green GARDINER, New York, U.S, ‘“‘ Railroad car springs.” 
—Ist December, 1863. 
8100. a. Wisse x Loom hay and samen Wixans, Dover-street, London, 
Screw p , 1863. 


Notices of Intention to Proceed with Patents. 
1919, nef Fatck, jun., Fairfoot-road, Bow, London, “ Portable 


131, Jom HeEnsmay, 
cultural drills, oa 
1950. ONALD NICOLL, Feil- 
July, 1870. 
1959. ETHELBERT Hotzorow, Led 
ham, “ 


ill, and Wittiam ArmstTRone, Haynes, 
July, 1870. 
-street, London, ‘Waterproof fabrics.” —9th 
Commercial-road, Pock- 


‘ Window-sash fasteners. "—Llth July, 1870. 
1964. Jonn Burcner, Southport, “ Fountain 
1969. Nicholas ConsTaNTiNE Maxims, Liverpool, “ Drying grain, &c.”— 


A TR ais Attilio R. Potracchi, Helem Merrill, Robert 
Heneage, and Henry Spendelow. 
ae Lone, Liverpool, “ A continuous self-wedging fencing.”— 
ly, 1870. 
1973. JoHN AMBROSE ong Lincoln’s-inn-fields, London, “‘ Drying and 


roasting coffee, 
1974. Date pie Fyre, ‘Manchester, “PR , dc.” 
2 Ba CHARLES Mosetey, Manchester, “ In -rubber cushions for billiard 
1976. WitL1am Cow ey, Liverpool, “ Ventilatin , &e.” 
1980. Henry KestTerton, Stratford-road, Birm my “Tron tubes.”— 
13th July, 1870. 
1982. WituiaM AuFRep Wairrtty and Herpert Caatreris, Strand, London, 


ae time, &c.” 

1988. TLLIAM Epwarp Newton, Chancery-lane, London, “Counting 
registers.”—A communication from William Henry McNary. 

1989. James Humpurys, Hull, ‘‘ Steam engines. 

1992. CuarLes JoHNn Curtis ‘and AUGUSTIN Fippzs, Bristol, “‘ Fireproof 
com} ition for safes, 

3 eNRY WILson, Stockton-on-Tees, ‘‘ Cooling and heating liquids, 


1995. ALFRED WENNER, Manchester, ‘ Pa ag m4 and grates.”—A com- 
munication from E:nest Mehl.—14th Jul 

2002. RicHaRp ScHOLEFIELD, Leeds, ‘* Few dae machinery.” 

2009. Houcn Barnes, Normanton, " Repairing the rails of permanent 
way.”—L5th July, 1870. 

2016. StepHen TuppeNHAM, Lower Marsh, Lambeth, Surrey, ‘‘ Orna- 
mental metal work.”—16th July, 1870, 

2028. Jonn Freperick Parker and Epwin SounpeRtanp, Birmingham, 
‘* Melting iron and steel.”--19th July, 1870. 

2056. Freperick JAMes NewrTon, Wollaton-street, Nottingham, and Jonn 
Mostey, Elm-avenue, New Basford, “ Jacquard apparatus.” 

| 2058, WILFRED CResw ICK, Rotherwood, “ Lubricating the axles of colliery 
corves or tubs when in motion.”—21st Jul 'y, 1870. 

2126. THomas Rice Hayes and CHARLES ROuLa Peters, San Francisco, 
California, U.S., “* Preventing the fraudulent use of bonds, receipts, 
&e. 29th July, 1870. 

2160. James Spratt, Southampton-street, Camberwell, Surrey, ‘‘ Coffee 
and tea.”—3rd August, 1870. 

2224. Nicnotas Demerrivs SpartAaui, Liverpool, ‘‘ Compressing air, &c.” 
—10th August, 1870. 

2236. James Startey and WituiaM Hittman, Union-street, Coventry, 
“ Wheels.”—11th August, 1870. 

—~ JAMES A.uison Hocc, Chancery-lane, London, “ Miners’ or safety 

— —23rd August, 1870. 

2580. oN Epwarp BinouaM, Victoria Park, Sheffield, “ Electro depo- 
sition of tin, &c.”— 28th September, 1870. 

2753. James WuHiTeELEGGE Nay.or, Brighouse, ‘‘ Woven bags.”—1l0(h 
October, 1870. 

2809. Westtey Ricwarps, Birmingham, “ Breech-loading fire-arms.’ 
25th October, 1870. 

2818. James Sreap CrostanpD, Manchester, ‘‘ Steam boilers or gene- 
rators.” 

2829. WittiaAM RoBerT Lake, Southampton-buildings, London, “‘ Springs 
for railway carriages.”—A communication from Richard Vose. 

2831. Jacop Grocurcan Wri.ans, St. Stephen’s-crescent, Paddington, 
London, “ Peat or turf, &c.” 

2833. Freperick RvLaNp, Westbromwich, “Shaping or raising sheet 
metal.”—27th October, 1870. 

2845. RicHaRD HERRING, St. , Mary’ " -road, ae: London, and 
Rosert A. Novare, T ing app 
28th October, 1870. 

2847. RicuarD Hornspy and James Epwtn Puiuutrs, Spittlegate Iron- 
works, Grantham, “‘ Ploughs.”— 29th October, 1870. 

2856. Georce WaLTerR Dyson and Hreyry Artaur HALt, Tinsley, near 
Rotherham, “ Rolling and finishing circular metal plain or irregular 
rods and tubes.” 

2860. WituiaM Suerparp Wetmore, Chancery-lane, London, ‘“ Pro- 
tecting troops under fire.”—S1st October, 1870. 

2875. ARTHUR CHARLES STERRY and JoHN STERRY, Rotherhithe New- 
road, Surrey, “‘ Purifying hydrocarbon and resin o’ 

2879. Jonny HENRY Jounson, Lincoln’s-inn-fields, London, “ Boxes 
and bearings for axles and’ other shafts."—A communic:tion from 
Eliza Dexter Murfey.—1lst November, 1870. 








pas having an interest in couciee any one of such applications 

aa leave particulars in writing of their objections to such oe 

i = the office of the Commissioners of Patents, within fourteen days of its 
te. 





List of Specifications published during the Week ending 
19th November, 1870. 

723, 1s.; 768, 6d.; 780, 10d.; 782, 6d.; 785, Sd.; 833, 10d.: 884, 8d.; 835, 10d.; 
837, 1s.; 838, 1s. 4d.; 840, Sd.; 842, Is. 4d.; 816, 8d.; 847. 28.; 853, 8d.; 854, 
10d.; 862, 8d.; 868, 6d.; 873, 8d.; 882, 8d.; 885, 8d.; 890, 10d.; 893, 10d.; 
896, 18; 897, 6d.; 903, 10d.; 904, 8d.; 905, 8d.; 906, 10d.; 907, 6d.; 3 
911, 8d.; 914, 8d.; 915, 8d.; 917, 8d.; 918, 38. 8d.; 919, 6d.; 923, 1s.4d.; 935, 
8d.; 987, 8d.; iss. 1s.; 939 8d.: 946, 8d.; 947, 18.; 950, 1s.; 953, 10d.; 954, 
1s.; 960, 8d.; 967, 10d.; 968, 10d,; 974, 8d.; 976, 8d.; 987, 1, 8d.: 
8d., 1007, jae ‘oso, 8d.; 1032, 6d.; 1056, 4d.; 1057, 44.; 1058, ‘4d.; 1061; 
4d.; 1062, 4d.; 1065, 4d.; 1066, 4d.; 1067, 4d ; 1068, 4d.; 1081, 4d.: 1083, 
4d.; 1084, 4d.: 1085, aa 1087, 4d.; 1096, 4d.: 1097, 4d.: 1099, 4d.: 1100, 
4d.; 1101, 4d.; 1102, 4d.; 1103, 4d.; 1111, 4d.; 1116, 4d; 1118, 1119, 4d.; 
6d.; 1745, 2s. 8d.; (fiw Is, 4d. 





*,* Specifications will be forwarded Ad post from the Patent-office on 
receipt of the amount of price and pos Sums ex 5s. must be 
remitted by Post-office Order, aie 6 payable at the Post-office, 5, Hi 7 
folborn, to Mr. Bennet Woodcroft, Majesty’s Patent-oflice, ‘Sou 
pt ngs, y-lane, Lond: on. 











ABSTRACTS OF SPECIFICATIONS. 
The followiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the office of her pallentited ‘3s Commissioners of Patents, 


Class 1, -PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, cc. 
1245. O. Murrett, Bethnol-green-road, ‘‘ Generating steam in boilers, dc.” — 
Dated 30th April, 1870. 

The inventor takes a series of lengths of tubular bars, and connects 
their extremities by means of duuble-elbow joints or screw sockets, such 
elbows forming junctions to the tubes in similar sequence as though the 
tubes were made in one length and bent in a serpentine form. These 
bars being set in the furnace, it follows that the extreme heat of the fire 
will act on them, and not on the boiler surface alone; the pipes extend 
from end to end of the furnace horizontally, and are supported on 
bars at each end, and, if necessary, on anintermediate bearing, as hereafter 
described. The water in steam boilers or other vessels thro S 
the entire series of bars, and a connecting pipe set outside the front of 
boiler, or in some other suitable position, serves to convey the uber 
heated by the tubes —_ and into the boiler. The feed-pipe from 
the boiler to the bars first leads downwards, and then, like an inverted 
syphon, ascends upwards to ferm the necessary junction with the bars.— 
Not proceeded with. 
nag ae and 8. Winver, Liverpool, ‘‘ Steam engines.”—Dated 2nd 

‘ay, 1870. 

Two or more vertical cylinders with valves Fg accessories, and recipro- 
cating pistons and connections, are used. e pistons are fitted with 
trunks to their under surfaces, and these sale the lower ends of 
the cylinders. The air pumps are fitted with cisterns oe aoe 
upon by steam on their upper ——- and are 


steam cylinders. banal air pump y be used, but nan aro prefers 
The condenser is placed alongside the A Bang Steam at 








is admitted into the annular cylinder around ae oul trunk, 
Seneeth, eadted toy epee daaeniin és ie trunk, moves 
the piston in one directi rincipal the same steam is then 
allowed to pass on to the top of the same but a portion is conveyed 
on to the top of the air pump e ve energy of the " 
acting on the the piston and on the top of the air pump 

serves to move the piston in the ite or the return stroke. 
The s lowed to exhaust into th 4 
| 1252. J.C. Cuapman, Cambridgeport, ‘‘Valve.”—Dated 2nd May, 1870. 
| This consists in a conical or plug which slides within a 


me coor tregpentenny tr yee By vr of w 


| feta, 0 SE Eiceec atina ae eee 
| 1277. W. “0. Raw is and A Know es, Liverpool, “‘ Engine reversing gear.” 


—Dated 6th May, 1870. 
The inventors dispense with the extra eccentric rod link, with 
the gear for working the link. For the steam or valve, 
they substitute a fourway cock hy emagy HL to circumstances 
one branch for bringing the steam from 





so into the cylinder, in which case the exhaust steam escapes through the 
valve chest. —Not proceeded with. 
1286. Messrs. Bancock and Wiicox, Providence, U.S., “Steam engines.”— 
Dated 6th May, 1870. 
The inventors pane bal flat slide valves, one - induction and 
one for eduction, at at either end of the cylinder, ope per 
to or across the direction of mation of the piston. 
Pies valves receive an intermittent motion from an eccentric the 
ordinary manner. By the adjustment of these wedge bars and this eccen- 
tric any desired amount of “‘lead,” ‘ release,” or compression can be 
obtained. As the motion of the valves is slight, and as they remain 
stationary when closed, a small amount of power suffices to operate them, 
without the necessity for — to any aes for “ balancing” them, 
and the durability of the valve ‘aces is greatly in: , 
1290. > Eis, Coatbridge, *‘ Furnaces and boilers.”"—Dated 6th May, 








This relates to impr ts in fi and boilers. The furnaces 
comprised —_— it are constructed e externally, nearly similar to the ordi- 
Bitte type of — is enclosed with air-tight 


Pg ay hb —: 
doors, the apertures for th of air to the bridge and 
oa bea closed, so aos ee air is admitted to the grate or 
bottom, bridge, jamb, or backwall plates, except by the means hereinafter 
provided. At the flue end of the furnace, about the flue ov an a 
ture is made, through which a supply of air from a blast fan is made to 
pass ; this air is driven b; ~ force of the fan under the bottom — 
around the jamb and backwall plates, from which it takes by 7 
heat which is being given off by the plates above mentioned ; it is then 
passed by a suitable aperture at the fire bridge into the grate, producing 
combustion of the fuel therein. 
1294. W. Broven, sen., and W. Broven, 
“ Ovens and kilns.”—Dated 6th May, 1870. 

The fireplace is constructed in the usual way in the exterior walls of 
the kiln, and they may, in number, be regulated by the form and size of 
the kiln; these all communicate with a flue s or flue jacket —— 
the kiln ; and formed between the outer ws and the inner lining w: 
of the kiln, openi — into the flue space or Pans are a series of flues which 
pass downwards rough the interior of the kiln, communicating each 
with flues traversing underneath the floor of the kiln, and finally termi- 
nating in a great central chimney or flue, which ep onrn | passes up 
the centre of the kiln and ys and disch the heated gas to the 
external atmosphere. 
1299. D. WALKER, Leith, “ Preventing smoke.” —Dated 6th May, 1870. 

This consists in causing air to traverse piping in the flue leadin - 
mediately from the furnace, and then to issue amongst and mingle wit 
fire gases at the back or innerend of the furnace. Numerous plans have co 
tried for reducing or preventing smoke, in which air has been introduced 
amongst the fire gases at the inner end of the furnace, and in many of 
ous plana the desirability of heating the air so introduced has been 

cognised, but such heating has been effected by what is termed ‘‘ waste” 

heat. ¢ that is to say, either by the comparatively cool fire gases, after they 
have traversed the flues through or in contact with the boiler or obiect 
which the furnace has to heat, or by heat unavoidably radiated through 
the outer walls of the flues. 


jun., Keele, Staffordshire, 








Class 2,~TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery aud Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1236. a4 Sketcuiey, Melcombe Regis, “ Propelling.”—Dated 30th April, 


This relates to the production of a new or improved screw, known as a 
ship-propeller, with a continuous curved blade, somewhat similar in 
general form to a screw auger, having an amount and character of curve 
calculated to secure the greatest prope! power required for different 
kinds of vessels. The blade is fixed toa hollow shaft or tube at a vary- 
ing pitch, to suit the speeds of different engines. 

—, J. H. Kipp, Bangor Iscoyd, Wales, ‘‘ Horseshoes.”—-Dated 2nd May, 
1870. 


This consists in making the shoe of metal, but by preference of malle- 
able cast iron provided with holes, so that it may be secured by nails to 
the hoof in the ordinary manner, or a plate may be secured to the hoof 
like an ordinary shoe, and then the actual shoe may be secured to the 
plate by screws or rivets. To the metal shoe the inventor applies a sole 
of vulcanised india rubber, which is made to adhere to the metal in the 
process of vulcanising ; that part of the sole in immediate contact with 
the metal is of hard, and the other part of the sole of soft vulcanised 
india-rubber.— Not proceeded with. 

1253. W. Nunn, St. George’s-street, “‘ Signal lamps.”—Dated 2nd May, 1870 

The improvements consist, First, in so constructing the lamp that it 
shall be available for burning candles or oil ; Secondly, in the means = 
direc acurrent of air to the flame ; Thirdly, in a means of fi 
reflector to the lam) r in such a manner that the test amount of light 
shall be thrown off from it, and also to protect it from the flame ; 
Fourthly, in the fitt: of a ‘chimney in the uw olds sh part of the lamp to 
create a draught ; Fifthly, in fitting covers or ids to shut out the light 
when desired ; Sixthly, ta securing such lamps firmly in position ; and 
Seventhly, in’ means of swivelling or cubeing them upon a bent or 
curved bar.—Not proceeded with. 

1264. T. Brapsury and J. Bamrorp, Shrewsbury, “‘Communicating in 
trains.”—Dated 3rd May, 1870. 

This consists principally in causing a current of air, actuated by a fan, 
bellows, or other suitable contrivance, and worked either by friction 
ep ds revolving against the carriage wheels, or by a drum or eccentric on 
—— — pA the carriage, to blow or sound a whistle attached to the 

id thus give the necessary signal or alarm. Each carriage is 
pene with its own whistle and its accompanying apparatus, so that 
on making up or detaching any portion of the train there are no connec- 
tions or fastenings other than the ordinary to be attended to. 
1268, W. H. Preece and W. E. Lanapon, Southampton, “* Working rail 

way signals.”—Dated 3rd May, 1870. 

This consists, First, in locking the levers used for working semaphore 
and other signals by the aid of Shestate currents, in the manner and for 
the purpose above described. Secondly, ome | the semaphore signal 
apparatus at a distant station, and recei refrom evidence of such 
set by means of commutators commun ating t through one and the 
same line wire. Thirdly, the construction of instruments, as above 
described, for recording while acknowledging the signals transmit 
1269. J. Tiranorr, St. Petersburg, “‘ New system of railways.”—Dated 3rd 

May, 1870 

The object of this invention is, to prevent engines, carriages, 
trucks, or other vehicles accidentally leaving the line of rails upon 
which ‘they may be travelling. Secondly, to indicate by signal automa- 
tically to the driver or guard such an event as the breaking of a wheel 
of any of the carriages. ly, to enable the carriage to move round 
curves with freedom, and without the strain upon the axle or upon the 
opposite wheel, as is usual. Fourthly, to shunt the carriages from other 

f the rails without the use of fish- -plates or bolts, so that the train 
can pass without obstruction. For a detailed and illustrated account of 
this invention the reader is referred to page 62 of (the Mechanics 
Magazine. 

1270. J. K. Lake, Chicago, U.S., 
Dated 3rd May, 1870. 

This the ene with the main driving axle, to which 
and with the driving wheels —— 
are ttad loosely thereon, of friction clutches for making or 





“ Traction and locomotive engines.” - 


wheels, of smaller diameter than the 


a 2 eee on whee 
rame in su w ey 

the Santa af ta from 

vice versa, without interrupting the forward motion of the carriage.—Not 
proceeded with. 





1273. a! B. G. M. F. Piet, Paris, “‘ Steam carriages.”—Dated 3rd May, 


The steam carriage 4 ae & 4 my disposed 

mB RP 2 wheels, and 

nt codan de one hictenael yoo at the one end on the 

te platen gules and eros bar, on which “rh frames nae supper 
, on wi are 

and map die heey b trans- 


ersing The motion of the pistons is 
paw eal, A connecting rods to the dises mounted on a shaft 
motion to the valves.—Not with. 


1, J ond and - Barrinson, Halifax, ‘Combing wool, &c.”—Dated 30th 


teats a apply to the ends of the wool or fibre on the 
se pe: agen they call the “‘noil-comb,” to which 
Pillsateding wesueh os motion, so that 

io is leorted ond seaned Sie dae and Wo Stn inhered taverns 5e- 
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moves the noil The noil is now removed from the noil-comb 
by means of an endless belt of cards working over rollers, or by a revolv- 
ing drum of cards and stripper. The wool or fibre is drawn off the large 
circle by drawing rollers as ordinarily. bing 

the inventors employ circular brushes, the bristles of which rest on and 
among the fibre and of the large circle ; rotation is im to these 
brushes by m of fibre and pins travelling on the large circle.— 
Not proceeded with. 


1248. J. Curistiz, Paisley, N.B., “‘Cutting and shearing fabrics.”—Dated 

2nd May, 1870. 

This power: ay First, in the arrangement and combination in one ma- 

Secon] maere = hae in conjunction with a blade 

or knife, or series of ies or knives, or with a very fine band, having 

; Secondly, in the ae of any modification 

hand Thirdl othe of ad} in My 

or power ; y, e mi or 

the rippers or feelers, and maintaining them in their positon by means 

of a weaver’s reed or its equivalent, to suit the nature of the web or fabric 
to be operated upon. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


de. 
=, | Beare, Newton Abbott, “ Distributing guano.”-—Dated 2nd May, 


0. 
A roll is mounted upon a shaft, which is constructed or provided with 
grooves upon its exterior surface. Upon the same shaft which 
a zigzag or eccentric wheel, or wheel with 
single zigzag groove in it. Two each with a stud — it, 
into the groove in the eccentric wheel, have a reciproca’ < to-and- 
fro motion im: to them by the groove, the motion of the eccentric 
ven by connection with the driving wheels, or wheels 
upon which the whole arrangement ‘travels. The top bar just alluded to 
passes through a box of manure fixed over the zigzag roll, and is pro- 
vided at its under side with a number of irons, which, working across 
the grooves in zigzag roll, crush and break the manure and force it into 
the grooves.—Not proceeded with. 
1263. H. Betmont, Romford, “ Cultivating land.”—Dated 3rd May, 1870. 

The a to construct a rectangular frame of hard wood 
or metal, provided on two opposite sides with axle bearings, through 
which two cranked axles are passed. These axles are made with square 
pins, sing omepenting boxes in four supporting wheels outside the 
frame, so t the axles turn with the whee’ The axles may be made 
of a cylindrical or tapering form, but they must be set in the boxes by 
means of keys running in grooves, so as to fix the wheels to their axles. 

¢ bearings in the frame are circular, to permit the cranks to turn freely 
therein ; those parts of the cranks being turned to fit the bearings, the 
arms of the cranks consequently come within the frame, and the inter- 
vening axle shaft is cut or turned with spaces to form supports 
for a second frame, on which journals or boxes are fixed, or through 
which apertures are made in order tt such second frame may be sus- 
pended therefrom.—Not p ded with. 
1298. J. Tester, Hurst Green, “ Cutting chaff.”—Dated 6th May, 1870. 

This consists of a table set on standards, and suporting the feeding box, 
one end of which is open to receive the hay, the other end is provided 
with in which two horizontal toothed or grooved rollers are set, 
one above the other, the journal boxes of the upper roller being held in 
slides, and secured at a suitable distance from the lower roller by screw 
nuts, the crank motion also sliding so as to take any thickness of feed. 
Close to the feeding box a driving wheel is secured by a horizontal shaft 
fixed thereto on one side only, the shaft passing h bearing on the 
table, and extending to the front of the box in order to operate the cutting 
knife.—Not proceeded with. 

1282. = W. Biyrn, Norwich, “ Harvesting machines.”—Dated 4th May 


1870. 

This consists in placing the pinion below the level of the axle of the 
running wheels, and by preference imm: y under the axle. The 
inventor thus obtains increased power for driving the pinion, due to the 
leverage represented by the length of a vertical radius line drawn from 
the axis of the large gear wheel to that of the pinion. The pinion will be 

ounted on an inclined shaft, which, a crown or bevel wheel at 
its other end, will drive a pinion on the crank shaft that works the knife 
bar of the mower or reaper.—Not proceeded with. 

' ’ Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
7: 6, jenna, Avallon, France, “ Breaking stones.”—Dated 30th 
pret, ° 

The principal features of novelty in the invention are the following :— 
First, the stone to be operated on is p in a cast iron, steel, or other 
metal mortar, furnished at the base with o —— y or apertures, which 
may be either conical, square, or any other desi! form, the surface of 
the mortar being vided with stris or denticulations. Secondly, the 
pestle made use of has deflected or arched branches supplied with teeth, 
which engage in the spaces between the teeth of the mortar, and effect the 
crushing or breaking up of the stone. Thirdly, the adaptation of the 
= to barrow or tumbril machines, when the bottom of the 

‘ow being open where the crus takes place, by means of the 
pestle and mortar, and the stones to be operated on are placed in two 
compartments above, and the pestle may be raised by means of gear 
wheels in communication with the naves of the wh of the barrow. 
jay the employment Ay crushing mortars if desired, the first 

‘or the primary an e second for th 
combined in one apparatus. a 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells. Gunpowder, Im- 
of "War or for Coast’ Defence, Gun Carriages, de. a 
7, Zz. Burton Leadenhall-street, ‘ Breech-loaders.”—Dated 4th May, 


The breech is bored out and secured'to the barrel in theusnal way, andin 
the rear end of the breech there is formed a sectional screw corresponding 
with one on the screw support; the whole of the threads of the screw in 
the breech are removed for three-eighths and sixteenth of aninch. The 
screw on the — is not cut close up to the face of the lever for 
three-eighths and sixteenth of an inch, but is left solid. A groove is made 
close up to the face of the lever and down to the diameter of the bolt, and 
one the distance from the of the lever to the screw, on the ed 
d — — is ay to fit a corres; bevel in the cover which 

‘orms a dovetail. e screw support is bored out, as seen in dotted 
lines ; the end of the bolt is turned aad to fit ; the thicken, ess of the metal 
being divided, the nea avin ya ps A hole is bored out in the 
screw support and into the lever, same as the hole in the bolt, for the 
piston and spring to work in ; the parts are then pushed into each and 
the lever turned, when they are firmly united together. 


j Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1237. D. Mitus, New York, U.S., “ Sewing boots and shoes.”—Dated 30th 
nis itor insol id welt, whi 
uses an , » t, 
and — the seme selation to. = pw a. din reagan = 














is fitted to slide in a straight line a bolt 
the exterior of the box. Two small 


a Se exerted on the button. The body of the 
fastening device is fixed in the required position upon any article by 
from the body, and which being 

substance composing the article, 


Class 8.-CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and. Preservation of Food, 


Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, 
1167. =, Daa Walker Ironworks, Northumberland, ‘‘ Treating calcined 


Py , 
Having obtained a supply of calcined pyrites from processes in which 
» ee inventor places them in a 
either in a continuous current 
erwise, and agitates the maie by means of stirrers, the effect 
f is pend in the water the fine powder of the calcined 
pyrites, which is Soret away with the water into suitable tanks or 
receivers connected with the trough or vessel for the pu of receiving 
the same. The powder is allowed tod it itself and the clear water 
is run off and applied if desired to fresh calcined pyrites. 
1172. C. Barpy and L. Dusart, Paris, “‘ Producing colouring matters.”— 
Dated oy age 1870. 


This ‘ing organic bases for the above 7 re- 
acting, by means of a mineralor organic sulphophenate, C* H> 0 80* 80# 
MO upon aniline, so that diphenylamine is obtained ; C HO 303 MO + 
C2 H7 N = C4 H"™ NHO 803 + MO. Also by reacting, by means of a 
sulphophenate upon napthylamine, phenylnaphtylamine is obtained, by 
means of asulphonaphtolate, naphalic phenole, and aniline, napthylaniline 
is obtained, iy means of a sulphonaphtolate and naphtylamine di- 


a ~ 
1176. W. Gossace, Widnes, ‘‘ Decomposing sulphides.”—Dated 22nd April 


1870. 

This consists in obtaining hydrate of soda and sulphide of hydrogen 
by the d position of sulphide of sodium by the action of wapenr of 
water at a high temperature thereon ; also hydrate of potassa and sul- 
phide of hydrogen by the d ition of sulphide of potassi by the 
action of vapour of water at a high temperature thereon ; and lime and 
sulphide of hydrogen by the d position of sulphide of calci by the 

ion of vapour of water at a high temperature thereon.—Not pro- 
ceeded with. 
1184. J. P. Ferrisand E.Crappock, Gresham-street, “‘Generating gas.”— 
Dated 23rd April, 1870. 

This consists in constructing of tin or other suitable metal, and of any 
form and size, a chamber in several compartments or divisions. 
One or more of these compartments or divisions are to contain cotton, or 
me age absorbing material, which may be saturated with a highly 
volatile oil or spirit, or the compartment may contain oil or spirit alone. 
Another of the compartments or divisions serves as a reservoir or re- 
ceptacle for containing the oil or —_ required to renew the constant 

ption of gus g ted, and this reservoir is fitted with a gauge or 

index to indicate its contents, and a self-acti valve or plug for regu- 

ting an intermittent flow of the oil or spirit from the reservoir to the 

compartment or division containing the saturated cotton, such intermit- 

tent supply being essential to the maintaining of a uniform volume of 
flame at the burners.—Not proceeded with. 

7 F Spence, Manchester, “ Producing prussiates.”--Dated 23rd April, 


This relates to the uction of prussiate of potash, prussiate of soda, 
and Prussian blue. e inventor has found that when the oxides or other 
compounds of iron have become spent, that they contain, in addition to 
ammonia and sulphur, a quantity of ferro-prussic acid or ferro-prussiate 
of iron, and he proceeds to produce from them prussiates of potash and 
soda, and Prussian blue. hen the spent substances con salts of 
ammonia they are washed out in any usual manner, and the matters are 
in that case y for the above-named purposes. Where the matters 
have no id y t of ja salts, the inventor takes them 
as,they come from the gas works. He py to grind these matters 
and to place them in a suitable tank, with a false bottom provided with 

spaces, and then to run het water over them until the soluble sub- 
stances are washed away. After which, if the object be to obtain prus- 
siate of soda or Prussian blue, he treats the matter with a hot solution of 
carbonate of soda, and subsequently boils down if prussiate of soda be 
required. For Prussian blue the inventor precipitates by iron salts, as 
is well understood. For of potash he uses carbonate of potash, 
which he prefers to be pure, and not containing caustic potash. The 
aforesaid matters having been treated with this, the liquor is boiled down 
and the resulting crystals 7 be recrystallised, and prussiate of potash 
of commerce is thus obtaine 
1006. I. Bacas, High Holborn, “‘ Carbonate of ammonia.”—Dated 6th April, 

1870. 





























This consists in combining the distillation of various mixtures of the 
salts of ammonia, and the carbonates and bicarbonates of the fixed 
alkalis, with the use of a stream, current, or supply of carbonic acid 
gas, which latter is advantageously furnished from a common gas holder 
cont+ining the same, while the flow is regulated by a stop cock. The gas 
meets and combines with the distillate, and the product is thereby 
modified in constitution as may be required. In some cases ammonia is 
substituted for carbonic acid gas.—Not proceeded with. 
oe Scuap, Warrington, “‘ Treating excrement.”—Dated 26th April, 


The inventor places under the privy, closet, or other place, a vessel con- 
taining common salt in a solid state in such quantity that the urine 
falling on it will always form a saturated solution, whereby all decomposi- 
tion is arrested, and consequently smell prevented. When the vessel is 
full it is d to any suitabl — and the contents either used at 
once as manure or treated by filtration and evaporation to recover the 
excess of on which may be again used for the same purpose.—Not pro- 
ceeded with, 





Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1185. L. C. and C. ScuermMernorn, Derby, “‘ Manufacture of cheese.” — 


Dated 23rd April, 1870. 
consists, First, in the apparatus for receiving the milk 

for converting it into curd, and for straining the curd, and pressing the 
latter on diff tlevels. §& dly, e ion of apparatus for 
operating upon the milk for the conversion of the same into curd, and for 
facilitating the discharge of the curd when formed into the straining vat. 
Thirdly, in the use of knives as above described for dividing up the curd, 
and thereby facilitating the discharge of the same from the vat. Fourthly, 
in means for collecting the curd from the milk vats, and transporting the 
same in a comparatively dry state to the presses. 
1188. M. Bayiis, Wolverhampton, “ Spikes.” —Dated 23rd April, 1870. 

This consists of a suitable iron stand with a concentric axis for receiv- 
ing a revolving table with cavities formed in it, which cavities are 
in radial order from the centre for receiving the unheaded ks 
in a heated condition, which table, being 
and clutch in succession the heated shank into the 








boot or shoe, the boot or sh: 
around it in the usual manner. The sehen insole having a 


after each stitch 

er under the sewing , called 

gauge, rests in the channel, and serves as a guide to the work as the same 
8 fed forward. The feed mechanism has an intermittent action between 
the stitches, as in an ordinary sewing machine. 

1241. A. Evans, Wolverhampton, “ Coal vases.”—Dated 30th April, 1870. 

This consists in anes or dupite for coals ond ethos exiy 
stances, so that on 2 hand-scoop used for withdrawing the 
charge from its pocket, the lid or door, or lids or doors, of the vase or 
depot open automatically, and on replacing the scoop into its sheath 
oe as or door, or lids or doors, also automatically close.—Not proceeded 
with. 
= ©. 7 Gostinc, Calthorpe-street, ‘‘Sewing machines.”—Dated 30th 

pril, 1870, . 

This invention consists, First, in a peculiar “ ef hanism, 
whereby the inventor can tighten the stitches in hm, : shoes tennant 
than has been ticable, and wh by, without any change or 
adjustment of the tension, the sewing of work having ordinary 
variations in thickness may be uninterruptedly continued it any 
— for altering — tension or the s) of the machine. For this 
“take-up” hani i tor employs a peculiarly formed lever 
which is pivoted to a small projection on the frame near 
needle-bar slide. This lever is the 4 <= 

needle bar, the crank 


gives the one ok —— ae. * the 
rough a or aperture e lever into groo 

& cross bar attached to the needle bar.—Not procesded atthe rons 

1244. M. Bronarp, Paris, “ Spring fastenings for purses, &c.”—Dated 30th 


April, 1870. 
This improved fastening device is com of two distinct 








parts, namely, the & Sa! ‘con’ the 
and the hasp or hook. The body is in Sa a ema ds thennae 








, brings 
tion for being wholly or headed. By pref 
ly forms the head inthis peat 


finish the head, the eleva’ apparatus before mentioned deriving its 
motion from the main shaft by means of an eccentric arm. 


= Ss ey 1x, Brixton, “‘ Self-registering water gauge.”—Dated 25th 
In order to indicate the highest and lowest levels at which water has 
stood in a steam boiler or other vessel the inventor employs two glass 
tubes, each similar to an ordinary glass water gauge, but provided at the 
foot with a valve. The valve of the maximum or highest level gauge 
to allow water or liquid to enter it, but closes against its return ; 
e valve of the minimum or lowest level gauge opens in the contrary 
direction to allow the water or liquid to out from it, but not to enter. 
The inventor fits screws or ie valves for the purpose of 
lifting the valves to set the instrument with the liquid in both tubes at 
the level at which it stands in the boiler or vessel at the time of setting. 
The a the liquid stands in the tubes shows at any time the highest 
and the lowest levels to which the water or liquid has in the boiler 
or vessel to which the instrument is attached since the last setting. 


ee pana Charlestown, U.S., “ Pipe wrenches.”"—Dated 28th 
pret, 1540. 

This consists in a construction and t of the fixed 
ikemmamicannld ie cee apinte sanaet manner’ of ae 
either holding’ whereby they ae po ment my curved 

or square, or 
surfaces, as may be desired. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

GOVERNMENT ORDERS FOR IRON—SOME MILLS VERY BUSY—LOW 
QUOTATION FOR SHEETS— CORRUGATED SHEETS FOR INDIA——WaARk 
RBISKS—ANTICIPATIONS AS TO WAR WITH Russia—THE FRANCO- 
GERMAN WAR—VALUABLE ORDERS FROM FRANCE— ORDERS FOR 
THE DIAMOND FIELDS—ENGINEERING AND OTHER WORKS— 
MALLEABLE IRON CASTINGS—SOUTH AMERICAN TRADE—A BIR- 
MINGHAM BEDSTEAD FOR AN EASTERN POTENTATE—FATAL ISSUES 
IN CARTRIDGE MAKING—AN IMPORTANT POINT AS TO COAL 
BENEATH CANALS. 


THE Government orders for iron keep good, and so, too, the 
requests from the shipbuilders. The only inconvenience is that 
much pressure is now being put upon the makers to execute the 
orders with more than wonted rapidity. 

Some mills are kept with more to do than can be comfortably 
executed. Others, however, are sadly wanting orders, and the 
classes of goods produced in them are perhaps in less demand this 
than they were last week, or have been for weeks Hence, 
sheets are now being offered at £8 a ton, a price which is lower 
than that at which this iron could be bought before the last ad- 
vance in quotations. This price must not, however, be regarded 
as the rule, but rather as bbe exception. Still it indicates the 
necessities of the manufacturers. This is the more unsatisfactory 
inasmuch as some large orders are under execution for corrugated 
sheets for India. 

Of the first effects of the anticipated serious strife between this 
nation and the great northern power, complaints were being made 
in Birmingham to-day (Thursday). To cover “ war risks,” the 
shippers have begun to charge an extra five per cent. on all iron 
po hardware goods sent out to whatever foreign country with 
which we are now doing business, This is not all. Higher freights 
are otherwise being required. Many ironmasters and merchants 
were disposed to regard this as only an echo preluding the excessive 
risks with which business will have soon to be carried on between 
the traders in the United Kingdom and their export customers. 
The tone of the trade is not therefore cheerful in any degree. 

At the same time there are instances in which the anticipations 
of another war with Russia do not cause i diat i % 
but, on the contrary, a flutter of excitement as to the impetus 
which so fearful a disaster would impart to certain branches. 

Ironmasters are here and there calling attention to the very ex- 
cellent trade that was done whilst the Crimean war was on, and 
should the worst forebodings be realised, and the Czar insist upon 
tearing up the treaty with which that war wasclosed, such wasters 
do not apprehend a serious falling off in the weight of iron that 
they will be called upon to turn out. 

Others, on the contrary, speak of the larger number of firms 
existing now than then, between whom the home orders will have 
to be distributed, and to the much ter hazard with which the 
trade will have to be carried on with other countries, arising out 
of the privateering that will ensue, and this at a time when the 
trade of the two chief continental nations is so seriously disor- 
ganised as now by the still continued war between France and 
Germany. 

As to that strife, the belief here is, that there are complications 
arising which will not be terminated even by the entry of the 
besieging host into Paris. 

The growing determination of the French people, and prepara- 
tions they are making to turn their past reverses into future vic- 
tories, is most apparent in the orders for military equipments and 
camp requisites that in the past few days have reached Birming- 
ham and the surrounding localities. 

Firms in Birmingham are working early and late upon the ex- 
ecution of these orders ; and in Wolverhampton nearly every one 
of the tin-plate working nrms, large and small, are busy upon can- 
teens, soup cans, stew pans, and the like. Of such goods, simply, 
the Wolverhampton firms alone are pledged to turn out, by a 
few days hence—some 15,000 gross! The spirits of the diffe- 
rent manufacturers therefore keep up for the present, the 
more so as the diamond fever at the Cape of Good Hope 
is leading to no inconsiderable amount of new trade. Common 
sheets are being rolled extensively, and are being made up into 
buckets by the galvanisers, to be used by the miners: One galvan- 
ising firm is now executing an order for no fewer than fourteen 
thousand dozens of such goods. Perforated galvanised sheets are 
also being required by the same class of customers, cut into shapes 
to be used as the bottoms of rough sieves, in which the diggers 
sift the gravel from which they take the precious gems. 

The engineering, the founding, and the best boiler making firms 
are actively engaged. Some firms are quite oppressed with work 
up to Christmas. Heavy rolJs are being cast and turned for Ger- 
many. The North of England iron-making districts are still pur- 
chasing first-class machinery, inclusive of diagonal seamed boilers. 
Water pipes continue to be cast in large quantities, chiefly for the 
home market. 

Malleable iron castings are in immense demand by telegraph and 
railway rolling stock companies ; and castings of malleable iron 
annealed, that will resist great heat, are greatly in request. 

The South American trade is excellent in nearly all its branches; 
and bolts, some of them 3ft. or 4ft. long, are being sent out to that 
country in numbers that make it a problem how it can be possible 
to put so many into use. They are used for the tops of the tall 
folding doors so much in vogue there, whilst smaller bolts fasten 
the bottoms of the doors. 

A piece of work has just been done in Birmingham for one of 
the native princes of India. The manufacturers are Messrs- 
Peyton and Peyton, of the Bardesley Works, and the article pro- 
duced is a bedstead at once massive and gorgeous. The sole object 
of the ornamentation, it has been made known, is to make the 
article suitable to Oriental taste without following any one recog- 
nised style. The pillars are 10ft. high, the circumference at the 
thickest part being 27in., and these are surmounted with a hand- 
some cornice and canopy with a coronet, making the total height 
15ft. The head and foot rails are constructed of tubes and 
elaborate castings, on a method recently patented by Messrs. 
Peyton and Peyton, without the use of which it would appear to be 
scarcely possible for the necessary strength and rigidity to be 
attained ina flat and = framework ; the head rail being 5ft. 
6in. wide, and 4ft. 9in. high, and the foot rail 5ft. 6in. wide, and 
3ft. 2in. high, and these are supported at the extreme ends only. 
The bedstead is also embellished with a handsome valance and 
side brackets, and the whole production displays some excellent 
wo: kmanship. 

The manufacture of cartridges seems to be particularly destruc- 
tive to life and property just now. During the last six weeks 
there have been three explosions at Messrs. Kynoch and Co's. 
works, Wilton, making a terrible total of nine during the four or 
five years the works have been open. The last occurred on 
Thursday in last week, and caused the death of two, the inj 
of twenty-seven other persons, and the destruction of mu 
property. In the “choking” shed sixty persons, principally boys 
and gi is, were employed in the manufacture of Snider cartridges. 
The labour is divided so Sse = fills pe Lae oe with 

wder drawn from a pipe, from “‘ hoppers” w 
other inserts the bullet, and the Gat eusmen the mouth o' 
the case to secure the bullet. Suddenly some heaps of loose 

wder and cartridges exploded; the cause is conjectured to be the 

ing of the idges unskilfully by the children. The young 
workers are often ess as well as unskilful. On the day after 
the explosion a boy was caught smoking within a few yards of the 





| shed in which the terrible accident happened; of course he was at 


. Since the explosion, Messrs. Kynoch have been 
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result is that they have pomenged that in future the processes shall 
carried on in separate sheds, 

Much discussion is now taking place amongst the colliery pro- 
prietors of this part of the kingdom as to what is to become of the 
coal beneath th» canals. Near Bloxwich the 8ft thick coal is 
about 30ft. from the surface in the Sneed or Farm Colliery that is 
intersected by the Wyrley and Essington Canal, which by the bye 
is upon a higher level than any other canal in the kingdom. The 
proprietors took the whole 8ft, at two workings up to within ten 
or eleven yards of the canal. They then gave notice to the Canal 
Company, who declined to purchase, but puddled into 3ft. thick 
of cluy both the bottom as sides of the water way. The colliery 
people then went on taking only the lower half of the 8ft., leaving 
the upper half, which, with clunch and other strata above, left a 
roof between the workings and the bed of the canal of 24ft. The 
mines inspector interfered, and gave the colliery owners notice to 
discontinue the workings. The colliery owners appealed, and ar- 
bitration was the result. The award has just appeared. By it 
the colliery proprietors are precluded from continuing the working 
of any portion of the 8ft. up to within seven yards of each side of 
the canal, and they must leave all the 8ft seam under the canal. 
The canal isten yards wide here. Thus throughout the whole extent 
of the colliery spanned by the canal a strip of coal twenty-four 
yards wide and 8ft. thick would have been taken from the owners 
without any compensation whatever if they had not worked a por- 
tion of it. As it is the owners lose 2000 tons. Very much pro- 

erty like this, in the maiden state, yet remains to be worked in 

he same part of the Staffordshire basin. and the proprietors are 
reasonably inquiring who is to pay them for that which they are 
likely to be compelled to leave. A special application to Parlia- 
ment is being spoken of. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THe ScorcH PIG IRON TRADE—SHIPMENTS OF PIG IRON— 
THE MALLEABLE IRON AND COAL TRADES—MEETING OF 
ASSOCIATION OF ENGINEERS—THE NEW DOCKS AT STOBCROSS— 
THE TRAMWAYS. 


THE Glasgow pig iron market is seriously depressed at present 
by the Eastern difficulty. A few days ago there was a little 
buoyancy apparent, caused no doubt by the expectation of an 
arinistice on the Continent ; and the feeling prevailed that it was 
only necessary to wait patiently for a short time for the arrival of 
a better state of things; but Russian diplomacy has effectually 
dispelled these anticipations, and the stagnation of the trade may 
be said to be confirmed. Warrants fell as low as 50s. 3d., but 
the less bellicose tone manifested by the foreign press during the 
last two or three days has had the effect of strengthening prices 
a little. Quotations are now 50s 9d. cash, and 51s. one month. 
No. 1, g.m b., 51s. 6d. ; No. 3, 51s. 

The local consumption remains good in consequence of an active 
trade in castings and for puddled bars used in forgings. 

The shipments of iron continue unabated ; and, considering the 
uncertainty that prevails as to the position of affairs abroad, 
coupled with the fact that we are now in the dull season of the 
year, the export returns are really remarkable. During the past 
week they were 9725 tons foreign, and 4400 tons coastwise ; total, 
14,125 tons, as compared with 12,159 tons for the corresponding 
week of last year, showing an increase of 1966 tons for the week. 

The expected reduction of the American tariff in pig iron, to 
come into force at the commencement of next year, is regarded 
with considerable satisfaction. 

There is alull in the malleable iron trade, and prices sre some- 
what weaker, caused no doubt by the reduced price of pig iron. But 
most of the works are running full time, and one or two firms are not 
able to complete contracts with sufficient rapidity to satisfy cus- 
tomers. Orders for ships and boiler plates, strips, and angle bars 
continue good ; but purchases can only be regarded as for imme- 
diate consumption, 

The coal trade keeps on improving, and its prospects of doing 
a fair business are good for several months to come. 

The shale oil manufacturers are now fully engaged with orders 
at good prices, 

The Association of Engineers in Glasgow held their first inter- 
mediate meeting on Wednesday evening, when Mr. Jobn Suther- 
land read a very able and instructive paper on surface condensers, 
and the different methods of packing the ends of the tubes. He 
gave a sketch of the history of surface condensers, and the diffi- 
culties they had to contend against, and showed by recent ex- 
amples the most approved methods of circulating the water so as 
to secure the greatest amount of effective cooling surface. The 
reading of this paper was supplemented by one on the same sub- 
ject by Mr. J. Jennings Campbell, of London, lately a member of 
this association. 

Preparations are being made for commencing the construction 
of the new docks at Stobcross, Glasgow, the new plans of which 
were made out by Mr. Deas, engineer to the Clyde Trusts, and 
which received the sanction of Parlisment in June last. The regu- 
lar statutory notices have been given to the proprietors of certain 
lands in the neighbourhood for the acquisition of the necessary 
ground. 

The docks as now agreed upon are to be tidal, and will thus 
admit of the entrance and exit of vessels at all times, and as they 
will be 20ft. deep at low water, the largest vessels afloat will be 
able to enter them. They will consist of 29) acres of water 
space, 37 acres of wharfage. and about 4000 lineal yards of quayage, 
being, on the whole, nearly double the accommodation provided 
by the plans «as they were originally drawn out. The 
entrance to the docks will be at the western end, and 
there will be an outer basin forking off into two divi- 
sions, with a quay or tongue in the centre, The extreme 
length of the dock will be 3000ft., and the extreme width 
over all 700ft. A new quay wall wiil be constructed along 
the northern bank of the river, extending from Messrs. Barclay 
and Curle’s shipbuilding yard to the entrance of the new docks. 
The width between the line of this new quay and the edge of the 
southern division of the dock is 195ft. ‘'he southern division of 
the dock is 230ft. wide, the tongue between docks is 195ft., and 
the northern division 270ft., betwixt which and the new road is a 
width of 924ft., as fixed by Act of Parliament. The whole breadth 
of the ground, from north to south, will thus be about 1000ft. 

In the formation of the foundations for the quay walls of this 
dock there is every probability that the system being carried out 
at Mavisbank, on the other side of the river, will here be adopted, 
for it appears to come fully up to all that was expected of it. 
That system consists in the sinking of large cylinders of brick 
built with cement, a description of which I gave in THE ENGINEER 
a few weeks ago. 

In connection with this dock a system of tramways has been 
authorised, to run parallel with, and along the whole length of, 
the northern division of the docks, and it will join the originally 
authorised system of tramways which, I understand, the town 
= are now making arrangements for laying down throughout 

e city. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—SHIPBUILDING—THE COAL AND 
COKE TRADE—THE RAILWAY FACILITIES FOR CLEVELAND. 
THERE was a large attendance on Change at Middlesbrough on 
Tuesday. The telegrams were rly read, and the Russian 
difficulty was freely discussed. Notwithstanding the state of 


continental affuirs the market was firm, and last week’s prices 
were realised. Buyers are unwilling to purchase more pig iron 
than they require for immediate use, but the legitimate demand 
is heavy enough to keep the blast furnaces hard at work. In the 





manufactured trade there is little new to report. Lest the Russian 
difficulty should result in a war, the rail makers are endeavouring 
to procure orders from Holland, Austria, and America, There is 
nothing further to report with respect to the wages question. 
In a little time the result of the labours of the Buard of Arbi 
tration will be known. The nut ed belt trade is good, and the 
wire mills of Messrs. Hill and \".°4, Middlesbrough, are pretty 
well off for orders. 

Iron shipbuilding on the noril.rn rivers is in a very healthy 
state. During the week Messrs. Denton, Grey, and Co., Hartle- 
pool, 1 hed a st of 1200 tons from their yard; and 

essrs. Richardson, Duck, and Oo., Stockton, launched a fine 
steamer for general trading for a Middlesbrough gentleman. This 
company have several ships on their stocks. 

Marine engineering is active, and a fair amount of bridgebuild- 
ing is going on in Gateshead, Newcastle, Darlington, Stockton, 
and Middlesbrough. 

The coal and coke trade is brisk, and the lead and ironstone 
mines are working satisfactorily. 

Beyond the fact that a section of the Stockton people are more 
determined than ever to op) the North-Eastern Railway Com- 
pany in their proposed scheme for carrying a railway over the 
Tees a little to the west of Middlesbrough, there is nothing new 
to relate respecting the desirable railway improvements to which 
I alluded last week. The railway company will receive such sup- 
sey —_ other quarters that a bridge is certain to be made across 
the Tees. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Iron TRavE.—The panic subsided : The uncertainty of the 
future fully as great : Appearances favour the belief that there will 
not be war: The effect of the Eastern question : Makers falling 
short of work: The rail trade more satisfactory: The depressing 
influence of the Franco-German war; Buyers’ indisposition to 
purchase: American contracts secured; Prospects of revival after 
the restoration of peace—THE HOME MARKETS—THE TIN-PLATE 
TRADE —-STEAM AND HOUSE COAL TRADES—IMPORTANT DIS- 
COVERY OF LEAD ORE—TRADE OF THE SOUTH WALES PORTS. 

ForTUNATELY, the panic which war so suddenly created in the 
iron trade by the Russian announcement has subsided to some 
extent during the week. It is true the uncertainty of the future 
is fully as great, and it cannot be said that any information has 
arrived which would warrant the conclusion that the difficult, 
will be amicably cleared up. Still appearances favour the belief, 
and, pending the reply of Prince Gortschakoff to Lord Granville’s 
despatch, the opinion is becoming prevalent that there will not be 
war. For this district it will be well if the belief receive full 
confirmation. The Kastern question has so far affected the trade, 
that even greater cautiousness than has been known for the 
last two yeurs is observable in transactions, and such will, 
no doubt, continue to characterise the iron markets until 
all room for apprehension is removed. No transactions of 
importance are to be reported since last week, and makers 
are beginning to complain that they are falling short of work. 
It may be said that few of them are now able to keep all the 
departments of their establishments fully employed. Hence 
activity at the works has diminished as compared with a few 
weeks ago. In regard to the rail trade, however, things are a 
little more satisfactory this week, although there is no accession 
of business to call for special note. But the tone of the rail 
market is somewhat firmer, and prices may be said to show signs 
of improvement. It must not be forgotten that the continuance 
of the Franco-German war is still exercising its depressing influence 
on the trade generally. As I have before remarked, buyers show 
no disposition to purchase largely until that deplorable 
struggle is ended. Their course, it must be admitted, is 
a@ very uncertain one, and it is impossible to foreshadow 
even what a day might bring about. One or two good 
contracts have been secured on American account for this 
district, and some other appreciable transactions are looked for- 
ward to, provided no more war alarms are raised. With the re- 
storation of peace alone is to be expected anything like a revival 
of former activity, and, therefore, for a time at least, it will be 
satisfactory if a sufficient specification can be secured to keep up 
something like regularity of employment at the works. What 
troubles makers most in regard to the Russian difficulty is the 
fears that there will not be experienced that renewal of engage- 
ments with Russian buyers in the spring which has all the time 
been calculated upon. This will undoubtedly depend entirely upon 
the manner in which the question of the treaty will be settled. 

The home markets continue tolerably active. A good demand 
is kept up for bars and bridgework, and specifications for railway 
iron are also given out. The inquiry for pigs is somewhat better, 
and prices slightly improved. As already stated, rails are some- 
what firmer than they were, and may be quoted £6 2s. 6d, to 
£6 12s, 6d. for ordinary specifications at the works, In other quali- 
ties there is no substantial alteration in quotations, 

There is nothing fresh to report this week in regard to the tin- 
plate trade. The high price of tin is the general complaint 
amongst tin-plate makers. ; 

In the coal trade a fair amotint of business is being done ; and 
any further war movement is likely to give considerable impetus 
tu the trade. There is a good inquiry for house qualities. 

An important discovery of lead ore has just been made in the 
neighbourhood of Thornbury. In a cutting which is being ex- 
cavated for the new railway between Yate and Thornbury the 
workmen struck into a valuable lode, very rich in quality, which 
lay only some few feet from the surface. In the vicinity there are 
some important coal basins which have not been worked ; but it 
might be remembered that some years ago a number of mining 
gentlemen had pits sunk, and, with the intention of opening up 
collieries, tried to form acompany. Little doubt is entertained 
but that the strata of the district are rich in minerals, and it is not 
improbable that with the new inducement now afforded some 
enterprising company will be formed to develope coal and lead 
workings there. 

Owing to some extent to the storms of lastmonth, but more par- 
ticularly to the influence of the Franco-German war, the tradeof the 
local ports during Uctober show a decreaseascompared with the cor- 
responding month of last year. The cval exports for the month 
were as follows :—Cardiff, 163,719 tons, as against 197,653 tons 
in October, 1869; Newport, 32,628 tons, against 32,852 tons ; 
Swansea, 36,644 tons, against 53,163 tons; and Llanelly, 2189 tons, 
against 7983 tons. The shipments coastwise, it is evident, suffered 
materially from the weather. The shipments were as annexed :— 
Cardiff, 76,923 tons, against 83,582 tons; Newport, 50,263 tons, 
against 62,857 tons ; Swansea, 19,126 tons, against 19 206 tons ; and 
Lianelly, 13,165 tons inst 8960 tons. Cardiff also exported 
16,834 tons iron an 757 tons patent fuel; Newport, 10,619 
= iron ; and Swansea, 181 tons iron and 1350 tons patent 

ue! 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

PROPOSED TUNNEL AT SCARBOROUGH—LAUNCH OF A STEAMER— 
LOCOMOTIVE BUILDING AT LEEDS—TEES CoNSERVANCY CoMMIS- 
SION— BUTTERLEY IRON COMPANY—STEAM PLOUGHING IN NORTH- 
UMBERLAND—Ik0N SHIPBUILDING IN THE NorTH—BATAVIA 
AND SINGAPORE TELEGRAPH CABLE—STATE OF TRADE AT SHEF- 
FIELD—CHARGE OF POLLUTING THE MersEY—PROPOsED TRAM- 
way. 

In 1860 Mr. J. F. Fairbank, C.E., proposed to the town council 

of Scarborough to construct a tunnelled way between the north 

and south shores, below the town, but at such a level as 
to avoid any irru of the tide. The project was sanctioned, 





but the work was not carried out. Mr. Fairbank has nowrenewed 
his a;plication, which has been referred to the Estates Committee 
of the town council. 

Messrs. Bowdler, Chaffer, and Co., have launched at Seacombe 
an iron screw steamer of 800 tons burthen, builders’ measurement, 
built for Messrs, MacAndrews and Co., of London and Liverpool. 
The vessel is now receiving in the Birkenhead Docks engines 
made by Messrs. J. Taylor and Co., of Birkenhead. The steamer 
and her engines were constructed under the superintendence of 
Mr. G. Hepburne, consulting engineer, of Live’ 1. 

The Airedale Found Engine Works (Messrs. Kitson and 
Co.) have been making forty locomotives for Russia. They have 
also some locomotives on hand for the Scinde Railway. 

The Tees Conservancy Commissioners have spent a considerable 
sum in dredging operations Gering Pe tt year. The revenue of 
the commissioners is now over 8,000 a year, and they are re- 
claiming large tracts of land, building retaining walls, and erecting 
a breakwater at the mouth of the Tees. 

The ironworks in North and South Derbyshire are pretty well 
employed. The Butterley Iron Company, at their works at Cod- 
nor Park and Butterley, have five out of eight furnaces in blast. 
A new one is also almost ready for lighting. A large bridge is 
being ee for the Dutch Government. 


, — ploughing is considered to be extending in Northumber- 
and, 
Iron shipbuilding industry is steady in the North-Eastern 


district, but no great influx of new orders is reported. 

Intelligence was received in Liverpool on Friday announcing 
that a commencement had been made with the submersion of a 
submarine telegraph cable between Batavia and Singapore. 

All the heavy branches of Sheffield industry continue prosperous. 
The demand for various descriptions of steel is unabated, and 
although the furnaces are worked to their utmost power of produc- 
tion, it is difficult to fully sup: y the demand. The armour plate 
works are fully employe, and there is a good demand for all de- 
scriptions of war material. The firms Paes large castings 
and heavy machinery are also pretty well employed ; the railway 
trade is also active. 

On Saturday, at the Liverpool borough police-court, Messrs. 
J. and R. Evans, shipbuilders, who have a yard at the Brunswick 
Dock, were su d at the inst of the officials of the Mersey 
Docks and Harbour Board, on a charge of polluting the Mersey. 
Officers of the river police proved that on the 14th inst. they found 
deposited near the shore, ten yards below high-water mark, several 
cart loads of ashes, which had been brought there from the de- 
fendants’ yard. When the ashes were found, as stated, the tide 
was washing them into the river. The defence set up was that 
some of Messrs. Evans’ workmen kad put the ashes in the place in 
— contrary to their orders, and that some of them had been 

ischarged in consequence. A fine of £5 and costs was imposed. 

It is proposed to construct a tramway from Norwich to Taver- 
ham Mills, where a large quantity of the paper used in the pro- 
duction of the Times is manufactured. 
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QuICcKSILVER, per bot. .. -| 9 9 O.. 0 0 0} 617 0. 618 0 
Spe.rer, Silesian, perton....| (7 5 9.. 1715 0|1910 0.. 1915 0 
English V&S......ceeee0--| 17 15 0..18 0 0/1910 0.. 0 0 0 
ZiNC, ditto sheet....esseecceee| 2210 0.. 0 0 0] 2410 0.. 25 0 0 
STEEL, Swedish faggot ...... 000.000) 000. 000 
KOSsc..ccccccos sovcecesces | Oe 0. Ore 0.0 OF16 8 0.. 0 OO 
Tix, Banca, per cwt. .+.. 640.. 65 0) 5146 0. 000 
Straits, fine—cash .... 6 5 0.. 0 0 0} 517 0. 518 0 
For arrival ..ccces. 606... 6 2 0} 517 0. 00 9 
English blocks ........ 68 0. 0 0 0} 519 0%. 6 BQ 
Bare ..sccccces Secceees 69 0. 00 06| 600... 6496 
Kefined, in blocks........] 612 0.. 0 0 0; 6 4 0.. 610 0 
[ineLates, per bx of 225 shee 
IC COKE ..eseceses--cseeeeee| 1 8 0. 15 0) 120.2125 0 
1X ditto........ 190. 1ll 0} 18 0. 1h oO 
LC charcoal .... 176... 19 0| 1 8 0. 110 0 
LX ditto........-. 1136. 11 0; 114 0,. 116 0 
Coa.s, best, per ton .. 018 3.. O19 0) OW 8. 019 6 
Other sorts ......0. 017 - O17 9} C17 O. 018 9 
O1ts, per tun, Seal, pal 8510 0.. 0 0 0/4000 0.. 41 0 O 
Brown ....ce.ces 31 0 U.. 0 0 0 3510 36 0 0 
Sperm, body ........ 79 0 0.. 7910 0/9 0 0.91 0 0 
Whale, South Sea, pale... 36 00... 000/400. 000 
Yellow socscees essesecese| 89 0 04. O 0 0] 88 O 0.. 39 0 0 
Brown .ccc--cccsce.-cooe| 33 0 0.. 0 0 0/35 0 0.. 0 0 @ 
E.L. Fish ....sccsceccseee| 82 0 0.. 33 0 0/32 0 0. 00 9 
Olive, Gallipoli .........00.. 48 0°0;. 0 0 0/58 0 0. 000 
8 ish secocsccccccccccce| 47 0 Oe 0 0 0155 0 0 56 0 O 
Palm .ccccsssscccs soos | 89 0 0.. 3910 0/41 0 0.1. 0 0 O 
Linseed .....0.-++seccsecces| 33 5 0.. 10 30 0/| 2815 0.. 29 0 O 
Rapeseed, English pale ....| 4610 0.. 0 0 0) 39 0 0.. 391 ’ 
Browtl .ccccccoccscccccce| 4410 0.. 0 0 01 87 0 0. vu v U 
Foreign pale......s. 48 0 0. 00 0/48 00.000 
Brown ..e- 4 v 0. 0 0 0| 3710 0.. 0 0 0 
Lard sosccscesseess -|/73 0 0..75 0 0/72 0 0.. 00 0 
Tallow ..ccccccacssssccsseees | 95 0 00. 0 0 0/35 0 0. 00 0 
PRICES CURRENT OF TIMBER, 
1870. | 1869. 1870. 1869. 
Per load £282 | 4 8 Per load— Z2s024526426 
Teak ..sseeeeeeseee8 10 13.10/20 01110 Yel. pine, yor reduced 0. 
Quebec, red pine .. 315 415) 315 41, ja, Ist quality 18 © 91) 18101910 
ollow pi 4041) 40651, Qnddo. .. 121513 10 13 01310 
St. John’s 0 0 0} 0 © O O | Archangel, yeilow.. <1 lv 1210 10 10 1216 
6 5 610) 610 5 17 | St. Petersburg, yel. 12 013 0 LL 6 11 15 
+ B15 5 0) 4 5 & O| Finland .......... 7 0 8 0 6 5 710 
AS38882 Settee: $58) 2358 
Seeewleses| ts 80 8101 00 0-0 
+ 213 410/ 210 4 0/| Gefle, yellow 1010 12 10} 8 0 910 
+ 215 4 0] 210 810 | Bod a 81012 vo] 8 0 910 
om 3 7! 215 3 0 | Christiana, per C. 
+2 7 213/ 2 6 siu| 10m by 3 by9$10 6.1210] 10 01210 
4 4 : rie 6 0| im, yellow .... 
BH eis ee 
5 0) 4 0 6 0! Staves. per standard M. 
6 0) 510 6 5! Quebec pipe ...... 72 075 0] 65 0 67 10 
0/19 om 0 |mauamee ss etimdlimece 
40/38 O18 0 Pipe * 170 0 180 0/140 0 150 0 








BrEAKFAST.—Epps’s CocoA,—GRATEFUL AND CoMFORTING.— 
The very agreeable character of this Lay, mer m has rendered it a 
genéral favourite. The Civil Service remarks :—“ By a 
thorough knowledge of the natural laws rea = pe the opera- 
tions of digestion and nutrition, and by a application of 
the fine properties of well-selected cocoa, Mr. E provided 
our breakfast tables with a delicately flavo beverage which 
may save us ry fe! doctors’ bills.” Each packet is labelled 
—JaMEs Epps & Co., Homeopathig Chemists, London.—[Advt. ] 
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INDIAN RAILWAY GAUGES AND ROLLING 
STOCK. 


No. I. 

WE fully intended to have followed up the subject of 
our article headed “ The Battle of the Gauges,” in last 
week’s number of Tae Enciverr, but were subsequently 
induced to delay doing so until now, owing to our inability 
to complete certain statistical information which, it will be 
found, bears very strongly upon the questions under con- 
sideration. In the meanwhile several points in our former 
article have been commented upon, in a somewhat unscru- 
pulous manner, by a contemporary, who charges us with 
making statements which it will be found by a careful 
reader we especially repudiated, and draws absurd 
conclusions from ~s quoted without their con- 
texts. It would be mere waste of time to reply to the 
several assertions thus made seriatim ; but the following 
remarks will no doubt fully establish the fact that our pre- 
ference of the 2ft. 9in. gauge to one of 3ft. 6in. for lines of 
secondary importance in India was based upon reliable and 
substantial grounds. It must, however, be observed that 
in drawing comparisons between these two gauges we 
in no way wisb it to be concluded that we consider one of 
2ft. 9in. the best that could be adopted for India, although 
it certainly s advantages as we shall presently 
show, that would be unattainable by any broader gauge. 
But before proceeding further with our subject we feel that 
in justice to our readers, as well as to ourselves, some few 
words are necessary in reply to the charge which has been 
made inst us of having ran ourselves upon the 
strongerside, Such a remark is evidently intendedasa direct 
charge of dishonesty, which it is almost needless to repudiate. 
If the majority of the committee should be stronger in 


influence as well as in numbers, it must also be borne in | 


mind that its members have all been for many years inti- 
mately connected with Indian railways, whilst the single 
member constituting the minority has not had similar 
advantages in that respect. The former, it may naturally 
be expected, know well what the real requirements of 
India are with regard to communications, and it is not an 
insignificant fact, or oue that should be overlooked, that 
all those members of the committee who ssed any 
actual experience of India, and the working of Indian 
railways, should have agreed together on this subject of 
gauge. Although the same recorded information was no 
Soubt available to all the members of the committee, the 
majority must have possessed a vast amount of knowledge, 
gathered from their own individual experiences, which 
could not be imparted in the same manner as that which 
was published ; the single member of the minority must, 
therefore, in a great measure, have based his conclusions 
more upon his own personal experience of the railway 
necessities of other countries than upon his knowledge of 
Indian requirements. 

Even at the present time India is but half developed, 
und it would be unreasonable to lay down a vast system 
of railways, such as is in contemplation, upon a scale com- 
mensurate with the circumstances of any European coun- 
try. Indeed, it may be concluded that the carrying capa- 
city of a railway on any gauge which will satisfy the 
conditions of safety and convenience will, for a very 
lengthened period, be in excess of the requirements of the 
traffic likely to be brought upon the projected extensions 
of railways in India for which a narrow gauge is con- 
templated. Therefore, to obtain the greatest economy 
in construction, and, consequently, the greatest possible 
extension of railways in India, the gauge selected should 
not only be narrow, but the narrowest which will com- 
bine convenience of transport for various kinds of 
goods and ee with reasonable speed, and with 
economy and safety in working. Asit would obviously be 
inconvenient to have more than two gauges, the necessities 
of the country traversed by each proposed new line must, 
as we pointed out the week before last, determine whether 
it should be constructed upon the existing standard gauge 
of 5ft. 6in., or upon the new narrow standard which is to 
beintroduced. The opponents of narrow gauges generally 
make a strong point of their unsuitableness for the con- 
veyance of horses and guns for military service, and the 
same argument is now taken up against the 2ft. 9in. gauge 
by the advocates of the 3ft. 6in. standard; and no doubt, 
neither is so well adapted for that kind of traffic as are 
railways laid with a broader gauge. Mr. C. E. Spooner, 
of Portmadoc, has, however, recently shown how horse boxes 
to carry six animals may be adapted for a line of 2ft. 9in. 
With regard to the transport of field guns, also, there 
would not appear to exist any real difficulties in the case, 
although it is indisputable that their conveyance could be 
more conveniently accomplished upon a moderately broad 
than upon a very narrow lineof railway ; on the latter, how- 
ever, they couldalways be conveyed in ordinary goods wagons 
when detached from their carriages, and the conveyance of 
men and material could be as easily effected on lines of 
2ft. 9in. as on those of 3ft. 6in. As to the necessity for pro- 
viding the means of conveying guns upon these secondary 
lines of railway, it must be remarked that but few of them 
are likely to traverse districts where military operations 
will probably be necessary, and it would obviously be 
far a. ppssengare nc . eee lines upon a wider 

uge was requi or ordinary purposes of 
9 order that the ordinary goods Biter be capable 
of remy | guns upon an improbable contingency, than 
peo each ae Layee be = ed with a certain number of 
tracks ially design or that purpose, even though 
they could not be employed for the lame traffic of the 
line, which is unlikely. With to the possible 
need for the narrow jlines of In to [fulfil military 
requirements, it will hardly escape the notice of the 
most casual observer who knows anything about India, 
that such lines will be required mostly in the Peninsula 
and Central India, where the inhabitants are peaceful an 
industrious; whereas the north-west provinces and the 
Punjab, where disturbances do sometimes occur, and 
whence any attack from without, should it ever take place, 
may be expected, are already well supplied with first-class 
lines of railway; and we maintain that, on 





account of their military importance, the Indus Valley 
line, and the line from Lahore to Peshawur, should be con- 
structed of the same width. 

Economy in first construction of these secondary lines of 
communication in India also will not fail to prove of im- 
portance from a political point of view. The more 
rapidly and extensively railways can be constructed 
throughout the empire, the greater will be the hold of its 
present Government, and the sooner will the influence 
of British rule be felt in its remotest districts; tending 
at the same time to encourage industries, neutralise the 
effects of famine, and break down caste; also, by the ex- 
ample thus set, native rulers will—as they have already 
commenced to do—by introducing railways into their own 
states, all the sooner bring to bear similar influences upon 
theirown people. This is entirely a question of cost; and, 
with a fixed standard of excellency of construction, cost is 
a question of gauge, the Jimit of which must of course be 
dependent upon considerations of efliciency. 

As long ago as the year 1867 the attention of the Indian 
Government was drawn to the unfavourable ratio that 

enerally existed between the dead weight and paying 
oads of wagon stock on Indian railways, which must 
always occur when an undeveloped country is provided 
with broad gauge railways, and to the importance of taking 
measures for increasing the carrying capacity of the 
vehicles. Communications on the subject were accord- 
ingly addressed to the agents of the several railway com- 
panies in India, from whom some very valuable informa- 
tion was collected. The general result appears to have 
been that want of strength, and not want of capacity, was 
the principal defect. Moreover, the wagon stock, having 
been built after the English pattern, has proved quite 
unsuited to the character of the bulk of goods carried 
on Indian railways, and this is an important fact 
in connection with our present question. Mr. Cecil 
Stephenson, deputy agent, East India Railway, pointed 
out that out of fifty-eight articles of general traffic, seven 
only were too bulky to complete the full load of the 
smaller class of wagons used on the line, and five only of 
the larger class; and that unless the wheels and axles of 
their stock could be made to carry twelve tons it would be 
impossible properly to utilise them, even with their exist- 
ing dimensions, for the bulk of the traffic on the line. 
From a table given in the correspondence upon this subject 
it appears that four classes of wagons on the East Indian 
Railway, weighing six tons each, were only capable ot 
being loaded up to six tons, whilst two other classes were 
calculated to carry ten tons. ‘The largest traffic on that 
railway is in the following articles, viz., coal, ironmongery, 
piece goods, salt, wines, grain, rice, seeds, cotton; and as 
the cubical measurement of goods in India must have a 
very considerable effect in determining the commercial 
value of rolling stock on different gauges, we give below 
some particulars drawn up with reference to the carrying 
capacity of the largest and smallest of the ordinary six-tou 
goods wagons on the East Indian lines. 

Having thus ascertained the cubic measurement per ton 
of the principal articles of Indian commerce, we have next 
to draw comparison between the weight and capacity of 
rolling stock upon various lines of railway having a gauge 
not greater than that of the Indian standard. Before 
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doing so, however, we may supplement the foregoing state- 
ment with other particulars and the dimensions of cotton 
bales as they are received in this country from India. 
P le | Space 
7 gins 
256 ° ese full Toad of 
eae SR FEE OD AED! six tons 
3 5 ¢| Nature of Materials rh 88 2) in en 
5a SS See) ale ale ule os 
Foe ae Fd & ¢la tla @| pe 
235 og ae Exe Eatiiztiias 
tee S Seo gs glergzigszeiats 
3 # 3B 3\3°si8°s\8"a\2°3 
eB oO im bis Sim bm & 
Tons. | 
15 jlead .. .. .. — 18| 626) 702) — _ 
161 |Copper and brass 4 24; 620) 696) — — 
143 jSpelter.. .. .. 4; 27) 617) 63) — | — 
135 |Wiought iron 4 28; 616) 62; — | — 
129 |Cast iron and zin 5 30; 614) 600) — | — 
49 |Granite.. .. .. 13 78| 566] 2) — | — 
26 |Sand 25 150; 494] 570) — = 
24 |Slates .. 27 | 162) 482] 558) — | 
21 |Bricks .. .. .. 30 180| 464] 5400] — | — 
19 |Saltpetre .. ., 34 204) 440) 516 | — 
18 |Salwood .. .. 35 | 210| 434] 510 |— 
15 |Ryeandsugar .. 41 246) 398 | 474 | — 
15 |Borax ee aoe 42 252 | 392] 468 — 
a are 43 258 | 386] 462) — = 
144 |Rice, peas, dall, beans 44 264 | 380] 456) — _ 
14 |Deodar.. .. .. .. 45 | 270) $74] 450) — | — 
14 |Wheat and tallow 46 | 276) 368) 444) — | — 
14 |Grain .. .. .. .. ..| 47 | 982] sea] ass] — | — 
134 gra ba in a 48 288 | 354/ 432) — — 
13 |Flour as 50 300 } 344] 420) — | — 
4). ee oe 306 338/ 414] -- | — 
12 |Oats and mustard seed ..| 53 318} 324) 402) — -- 
12 |Spirits in wood, & linseed | 54 324) 320} 396) — = 
11} |Barley .. .. .. 55 330) 314] 390; — - 
11 |Coffee and paddy 56 336 | 308 | 384) — | — 
11 |Saffower .. .. 58 348; 296] 372) — | — 
9 /|Turmeric 71 26} 218] 294); — | — 
8} |Tilseed .. ss 73 | 438] 206] 282) — | — 
8} |Cotton, full screwed. . 75 | 450] 194] 270; — _ 
84 |Shellac and lac-dye .. 77 462) 182] 258) — — 
8 |Pepper.. .. .. .. ..| 81 | 486] 168] 234) — | — 
7} |Ginger and hides... a 84 504) 140/ 216) — _ 
7 |Jute and cotton, screwe P | ge - - - ati 
to 241b. io 93 wed 86 162 
63 |Bran .. .. .. --| 98 588 56; 132) — —_ 
6 |Indigo in chests .. .-| 107 642 | 2} 7%] — i= 
5} |Leather and charcoal .| 112 672 im | | 28 ae 
| 54 |Coriander seed and tea ../ 119 74; = | 6 70} — 
| 65 |Shellac .. w- ee oof 197 | M02) — | — | 218] @ 
' 44 |Firewood .. .. .. «.| 140 840 . _ 196 | 120 
| 4} [Sheepskins in bales .. ..| 149 | #94) — | — | 250| 174 
3h [Cork = «www we ee oe] 14 Ae _ 516, 444 
3 |Chillies (dried) .. .. | 213 | 1278; — — 634 | 558 
| They are, of course, what are termed as “full screwed,” 


and their weights, as furnished to us by some leading 
cotton brokers of London, do not materially differ from 
what is given above. The dimensions of these bales are 
3ft. Gin. high by 1ft. Gin. deep, and 1ft. 10in. broad. As 
upon some of the proposed new lines cotton will constitute 
the principal article of traffic, the size of the bales must 
exercise a very important influence upon the proportions 
of the trucks to be employed in their transport. Upon 
this subject we shall have more to say further on. 
One very important point cannot fail to become apparent 
from a study of the particulars given above, and that is, 
how immensely out of all proportion to the economical 
performance of their duties the existing Indian goods 
wagons have proved to be. This will be still more ap- 
parent upon examination of the following table :— 






































| Dimensions of body inside. | .aVal se Sl . 
|————-—— | Area of | Cubical |33 .3/S3\3 0" SicBah 
Name of Railway. | Class of vehicle. Height | Height| the | con- |B4 R6/sE =25 SPse 
j Length. Width. | atthe | atthe | floor. | tents. |= * aan 3 Bs be meee 
centre. | side. Ay 35785 SH 
5ft. din. gauge : ft. in. | ft. in. | ft. in ft. in. ft. in. | ft. in. | in. | in. in. /tonscwt 
}is 7 | 81] 1 2] 1 1150 3} — |4 9 | sg] 204 517 
Great Indian Peninsula . Low sided—open .-| %w7);81 20/;20 1150 3 — j;4 9]8 34 518 
| 16 8 8 1 1 23] 1 2$] 134 8 — |4 91/8 29 5 3 
7 §|146 6 | 78] 66 5 3 | 1% 6) 736 7/4 | 9 | 3h] 31 5 17 
Covered “tlle 6|78/)66| 538 Fe 6 | 736 v | 4 9 | 3h] 29 515 
7 _ 123 6 | 90/8 0] 6 8/211 6/1551 0} 4 9 | 3h] Sle 6 14 
Cotton van | 19 6 | 9 0 | 8 0 | 6 8 | 175 6/1287 O] 4 | | 3h) 295 6 5 
vee ; 1 8 | 7 8 | 411 | 3 1h] 127 9] 521 8] 4 | 9 | 3h] 31 5 8 
High sided—open .. {| 6@s|}78 |] 4n |] 3 if |} 127 9] 521 8/4 |9 | 83] 29 5 14 
Ceylon . Low sided—open .. | 15 7 | 7 9 | 11/11/12 9] — |4 /o | 3$| 29 414 
. 115 5|}77)6 3 | 510/117 o| ml 9/4 | 9 | 38] 29 6 5 
Covered .{ 45 |77 1/63 | 510 | 109 4] 665 1/4 |9 | sf] 29 6 3 
High sided—open.. {15 7 | 7 9 | 211$] 2 11h] 120 9] 357 1/4 | 9 | 3$| 29 5 5 
Santiago and Valparaiso .. . Low sided—open .. | 15 7 8 1 24 2 4 |126 0 — 4/8 |3 28 5 8 
Covered 15 4 79;18 0 7 2 |11810/ 901 1)4 |8 | 3 28 615 
5ft. Sin. : | 
‘(113 3 | 73 | 610 | 51] 96 1/576 6/4 |6/8 | ‘18 5 10 
Irish Covered .. ..2/15 0 | 7 6 6 10 5 1/112 6/675 0] 4 |6 | 3h] 198 5 18 
118 4 | 73 | 610 |] 5 0 | 9 8&| 572 Oo] 4 |8 3 | 24 5 15 
High sided—open.. | 13 8 | 7 2 | 3 3 29 98 0} 294 0/4 6/3 | 8 5 0 
Pee: 1 4 | 175 4 fise 4 | 35 | 23 5 15 
210 | 8 5 | 710 | 7 75 4/1329 7 6} | 3h | 22 
Belem si we ee ee | Coven. oe te ie a 6115} 176 8 1266 1/4 | 6f| 3h/ 21 615 
|High sided—open .. | 20 8 | 8 8 | 5 8 | 3 34/179 1/| 805 10/4 $$ | 21 5 5 
4ft. Shin. : 
115 0 | 7 4] 09] 09/107 of — [4/6/38 | 18 315 
imeirs Bi teais &iw.e: = 141618 1B 40 
London and North-Western .. .. [Lowsided—open .. 15 1 7 3 0 8} O 8} 108 1 = 4/6/3 18 41 
imijys{|ael.2 6 Tae 3 -— 14/6/18 | & 42 
15 0 | 72/1110 | 110 |107 6| — |4/6/8 | 18 4s 
" 12210 | 66 | 62/5 6] 8& 5/48 9/4 /6/3 | 18 
Covered ~-{]i5 4 | 610 | 6 2 | 5 6 | 108 9] 6 o]4 (6 | 3 | is 5 1 
8ft. 6in. : | id j 
Queensland .. . |Low sided—open .. |19 6 6 0 2 6 | 2 6/117 0 - 4 | 63/3 | 20 - 
Ciniiniai 19 6 | 511 | 6 O | 5 O / 115 4] 634 Ga | GE) S | 2 — 
~ Eee + SH 1 8-8 5 0 | 171 61943 9/6 | 6g! 3 | 205 _ 
' 











In the foregoing table we have given only representative 


rolling stock on lines of the different gauges named, as it 
would clearly be unnecessary for our present purpose to 


multiply the evidence thus afforded of the capacity of the 
different rolling stock on other lines. By comparing the 
results thus obtained with the particulars given in the pre- 
ceding statement relative to the principal items of goods 
traffic in India, some estimate may be arrived at as to the 
carrying capacity really required for individual wagons on 
Indian railways. Now it will at once — that even the 
low-sided open wagon of the Queenslan ilway would be 
too capacious for the economical conveyance of the first six 
materials named in the list. Supposing the load limited 
to four tons wagon, which would be equal to 
a maximum weight of about 14 tons per wheel, the 


d|dimensions of the wagons for conveying those articles 


need not exceed 10ft. Gin. in length by 5ft. wide and 
lft. height of side internal measurement. The twenty- 
six following articles, exclusive of timber, would re- 
quire wagons 21ft. long by 5ft. wide, and 3ft. 9in. high, 
which should be on six wheels, and the remaing articles 


could be provided for by covered vans of an increased 
length, carried upon bogies. Now 5ft. internal mea- 
surement is by no means in excess of the width that 
can safely be given to wagons on a 2ft. Qin. gauge, 
neither would it be too narrow for rolling stock on a 
3ft. 6in. gauge; but it may be ed, if the traffic re- 
quired to be provided for can thus be carried upon 
lines of the narrower gauge with safety and moderate 
despatch, of what advantage to such traffic would it 
be to provide lines of a broader gauge? With regard 
to the question of despatch, it is presumed that the light 
railways of India will be in some measure subjected 
to the regulations contained in clause 28 of 31 and 32 
Vict., cap. 119, wherein it is laid down that on light 
railways “the weight of locomotive engines, carriages, and 
vehicles to be on such railway shall not exceed eight 
tons to be brought upon the rails by any one pair of 
wheels ; and the rate of speed shall not exceed at any time 
twenty-five miles an hour.” With regard to the, capabili- 
ties of a 2ft. 9in. railway for such a speed, as well as to 
the safety of so narrow a gauge, we possess abundant proof 











370 


THE ENGINEER. 


Dec. 2, 1870. 








in the working experiences of the Festiniog Railway. 
Since many of the new lines will be largely employed in 
the conveyance of cotton, the capabilities of the rolling 
stock for conveying screwed bales of cotton to the best 
advantage is by no means an unimportant subject for con- 
sideration; and it will be found upon measurement that a 
truck 5ft. wide and 21ft. long would conveniently convey 
thirty bales, without any waste, and weighing as nearly as 
possible four tons. 








NOTES ON THE RUSSIAN EXHIBITION OF 1870, 


No. I. 
(Concluded from page 355.) 

THE fourth section, Class 20, of the exhibition is devoted to 
various articles of consumption manufactured of iron and steel, 
among which those coming under the denomination of hard- 
ware are conspicuous. Edge tools, such as spades, shovels, hoes, 
&c., are not very numerous ; they are exhibited principally by 
manufacturers of Finland, but not in a manner to exhibit any 
marked progress. The wooden spade tipped with iron is still in 
universal request in Russia. The same may also be said of car- 
penters’ tools, of which the only specimens area few chisels 
and plane irons exhibited by a manufacturer of cutlery. 
There are several specimens of axes. With the axe, 
it should be borne in mind the Russian workman is taught to do 
almost every kind of carpenter’s work. The specimens exhibited 
are very good, and range from 60 to 80 copecs each (1s. 7d. 
to 1s. 10d.). The shape of the Russian axe differs somewhat 
from those usually manufactured in this country. It is broader 
and thinner, and admits of a sharper edge being imparted to it. 
The handle also is made to curve outwards more than in the 
English specimens. Blacksmiths’ tools, such as anvils, hammers, 
&c.,and vices, are exhibited by one or two makers only; files, also, 
but not in such a way as to afford evidence of a manufacture of 
any importance. The duty on the article is nominal, and the 
supply is therefore chiefly obtained from foreign sources. The 
same remark applies to saws, of which there are only a few speci- 
mens at the exhibition. 

The lock manufacture, although there are several exhibitors, 
is confined chiefty to samples of a few cabinet locks and door 
locks, of which the mortise lock, which is in general use in the 
better class of houses throughout the country, is the principal 
specimen. 

Tinware is altogether wanting, the consumption being small. 
The manufacture of a trade in this article is carried on principally 
by itinerant Bohemians, who, it would appear, have the trade 
almost entirely to themselves. 

Cast iron cooking utensils (tinned and enamelled hollow-ware), 
of which the manufacture holds so important a position in our 
own country, are here very poorly represented. The few speci- 
mens of enamelled pots are of an inferior quality. The enamel- 
ling, however, is better than the casting. No tinned hollow-ware 
is exhibited. Russia would be benefited by the introduction of 
this class of goods, inasmuch as they would be found so much 
cheaper than copper cooking utensils now in general use. In 
rough castings the Russiau manufacturers have no competition to 
fear. By one exhibitor cast iron pots are marked at the very 
low price of 8s. 3d. per cwt. Painted and lacquered tin goods 
are exhibited by only three or four manufacturers; the articles 
are well made but very dear. Trays are shown at from 1 rouble 
(2s. 8d.), 1 rouble 25 copecs (3s. 4d.), to § roubles (13s. 4d.),and 
from 1 rouble 25 copecs (3s. 4d.) to 2 roubles (5s, 4d.) each. 
The latter price would pay for half a dozen of a low but useful 
quality in this country. 

Tron chain, a manufacture of the first importance, is represented 
only by the production of one or two Government factories at 
prices almost 200 or 300 per cent. higher than that article can be 
produced in England. Cut nails are exhibited, but the particu- 
lars given show that this branch of industry has not attained any 
considerable importance. At the prices quoted, although pro- 
tected by a duty of 8s. 3d. per cwt., the supply particularly of 
the smaller sizes, must be imported. The quality of these exhi- 
bited, being made of Russian iron and well cut, is very good, and 
are principally from Poland and the Ural. Iron and brass wire 
and roove wire form important articles in the exhibition. In 
the production of iron wire the manufacturers have a 
great advantage in the excellence of the material they use. 
This, combined with a protective duty of 12s. 5d. per cwt. 
shuts out all possibility of foreign competition till the finer sizes 
are reached, when tie increased cost entailed by the extra 
amount of labour tells against the Russian manufacturer. Gal- 
vanised wire and telegraph wire is exhibited by a Kowno firm, 
the former at from 25s. 7d. per cwt. to 51s. 4d. per cwt., the 
latter at 26s. percwt. The cutlery exhibited evidences great 
progress. The manufacture has attained considerable importance, 
as is shown by the fact that two of the exhibitors each employ 
several hundred men. The quality of the articles exhibited is 
good, and in some cases the prices are low, particularly in table 
cutlery. The table knife and fork which is in common use 
throughout Russia is produced at a price which it is doubtful if 
the English manufacturer san compete with, when the importa- 
tion charges are added. This industry is carried on principally 
in the governments uf Nijni-Novgorod and Tula. 

Carriage axles, springs, and lamps are exhibited by several 
makers, all showing very creditable workmanship. The 
articles manufactured of copper and brass present some meri- 
torious specimens of workmanship, and are cheap in price. In 
these articles there is no competition to be feared by Russia. 
Copper is one of the products of Russia which can be exported 
and sold with advantage in foreign markets. The manufacturers 
therefore can obtain the materials as cheaply as we in England, 
and where the labour required is of a simple kind the home- 
made article must hold its ground. In the large cooking 
utensils exhibited the excellence of the quality is striking; 
also the apparatus used in the manufacture of beetroot sugar, 
made of copper, is of excellent workmanship and quality. 
In small articles, such as teakettles, &c., the work is rough ; the 
high finish and the skill of the English workman, assisted by 
mechanical means, are here wanting. These teakettles, &c., 
can be purchased at 1s, 9d. per lb., and will therefore always 
command a salein preference to foreign goods, the superior 
finish of which will not compensate for their higher cost. The 
most conspicuaus article belonging to this class of goods is the 
‘*Samovar,” which is an important requisite in every Russian 
household. It is, properly speaking, a tea-urn, constructed on 
the plan of a tubular boiler, which is heated with charcoal. As 
might be expected Tula,§ which is the chief centre for their 
manufacture, sends a goodly supply. The prices vary from 
7 roubles (18s. 8d.) to 88 roubles (£11 14s, 8d.) each. ° 

Of stamped brassware there are few specimens, and of cast 
cabinet brassfoundry only a limited variety. The articles of 
brass foundry consisting of door-hinges of various sizes, door 
handles, window furniture, stove fittings, &c., are goud and well 
finished, and produced at moderate. prices. 

Of bronzes there are three or four exhibitors, some of the 





articles being very elaborate specimens of workmanship. The 
manufacture of bronze was commenced about the year 1820, 
prior to which French bronzes imported duty free held possession 
of the market, It has ever since teen in the hands of 
foreigners, and no Russian manufacturer had exhibited 
bronzes to any extent at the eleven or twelve exhibitions 
which preceded the one which is being held this 
year. The Russian public affect everything that is foreign, 
and, the market for home productions being restricted, the 
price at which the latter are sold is not within the reach of the 
poorer classes. As an instance of this may be taken, some of 
the articles shown at the exhibition by an extensive manufac- 
turer, who states his returns to be 500,000 roubles yearly. 
Among other things he exhibits candelabras in the Byzantine 
style of Louis XVI., at a price of from 85 roubles (£11 6s. 8d.) 
to 1400 roubles (£133 6s. 8d.) per pair; table lamps, from 
75 roubles (£10) to 870 roubles (£59 63. 8d.) ; candlesticks, 
from 20 roubles (£2 13s. 4d.) to 32 roubles (£4 5s. 4d.) per pair. 
There is no proper division of labour as in England and in 
France, and this drawback seems to prevail in many trades in 
Russia. In the Russian bronze manufactories very often the 
same workmen undertake the casting of monuments as well 
as the manufacturing of candlesticks. The dearth of skilled 
workmen is likewise sensibly felt in this branch of industry, 
where so much depends upon taste and design. The materials 
employed in bronze casting are probably cheaper than in other 
countries. The prices are about as follows :—Copper, £4 19s. 3d. 
per cwt.; zinc (brought chiefly from Belgium and Breslau, in 
Prussia), £1 12s, 1d. per cwt. ; tin, £7 0s. 9d. to £7 9s. per cwt. ; 
lead, £1 Os. 8d. to £1 4s, 9d. per cwt. ‘the wages of the work- 
men range between 2s. 8d. to 5s, 4d. per day. 

The imitation of metallic bronzes is pursued on a large scale, 
especially in the form of lamps, since the introduction of paraffin. 
The castings are widely imported, at a duty of about 1s. 8d. per 
ewt., and bronzed at St. Petersburg and elsewhere. The ancient 
reputation of Russia for the production of bells is well 
maintained, and some pretty large specimens are exhi- 
bited. As far as can be judged by a superficial examination, 
they are beautiful specimens of bell-foundirg. Nothing can 
exceed the fine tone of a peal of bells which is hung in the central 
garden of the Exhibition. The prices range from 15 roubles 50 
copecs to 18 roubles per pood (£6 4s. 2d. to £7 8s. 11d. per cwt.) 
It may not be out of place here to state that the great bell now in 
use in the tower of Ivan Veliki, at Moscow, weighs 64 tons, is 
13ft. 9in. in diameter, and 11ft. high, exclusive of the crown. 
The great bell of Moscow, which lies broken at the foot of the 
same tower, weighs 198 tons, and is 60ft. 9in. in circumference, 
Another monster bronze casting to be seen at Moscow is the big 
gun called “ Tsar Pooshka,” which is 25ft. long, and of 48in. 
calibre. 

Lead manufactures are exhibited only by the Government 
Ijora Works’, pipes and sheet, and two or three private makers, 
One of them quotes for sheet lead 9 roubles (£3 14s, 6d. per cwt.) 
and 11 roubles per pood (£4 11s. per cwt.), and another for shot, 
3 roubles 25 copecs per pood (26s. 10d. per cwt.) ; and a third 
for the same article, 4 roubles 30 copecs per pood (35s. 7d. per 
ewt.) The duty is merely nominal. Pewter ware is good and 
cheap, but there are few exhibitors. 

Of plated wares there are several exhibitors, and some very 
good specimens are to be found. The prices of many of the 
articles are moderate, as compared with English goods. In the 
designs there is little that is new. There is room for improve- 
ment in this respect. The plated tablespoons are good and 
cheap. In pure gold and silver some magnificent works are 
exhibited, equal in excellence and delicacy of execution and in 
harmony of design to the best works of England and France. 
The national love of designs purely Russian, which is so marked 
a feature in so many Russian productions, is here especially 
manifest. A gorgeous article, in the shape of a shrine for the re- 
ception of the Sacrament ; some elaborate frames of chased work 
for sacred pictures, ornamented Testaments, crosses, &c., as well as 
repoussé work ; a horse designed by Baron Klodt ; and a vase, 
a copy of the work of Benvenuto Cellini, are especially to 
be noted. ‘The latter articles are priced at 2000 roubles 
(£267 13s. 4d. each. Interesting also are the specimens of 
plate, in imitation of the common Russian wood and pottery 
ware. There should be nvticed the celebrated silver and gold 
niello work, called in Russian “ cherniat,’ produced in Georgia 
and imitated at Tula, where also filagree work, an old industry 
of Russia—as fine as that of Genoa—is made. The niello work 
is shown in a variety of articles, from drinking-cups to sleeve- 
links, but it is all very dear.* 

The fifth section of the Exhibition commences with instru- 
ments and apparatus in general, where, for some unaccountable 
reason, in one and the same class figure clocks, watches, band- 
ages, and musical instruments. Whea we consider that the 
articles, instruments, and apparatus, are, many of them, ad- 
mitted duty free, the number of exhibitors would tend to prove 
that this branch of mechanical art, in several of its departments, 
is able to hold its own against foreign competition. The follow- 
ing exhibits deserve to be noticed :—The best astronomical in- 
struments in Russia are manufactured by the instrument maker 
of the Imperial Observatory at Pulkovo, Mr. Brauer, whose pro- 
ductions are here well represented. Some of his work, indeed, 
has a demand abroad. Ships’ compasses and other nautical in- 
struments are exhibited by the Imperial Hydrographic Depart- 
ment. They are of excellent workmanship. Mr. Gedvilo, of 
Moscow, exhibits chemical weights, and an apparatus for the 
analysis of gases, deserving special praise for accuracy and as 
the production of Russian skill. 

The physical instruments are also good, and are contributed 
by makers from St. Petersburg, Riga, and Warsaw. One exhi- 
bitor, Mr. Prauss, is the inventor of an apparatus for control- 
ling railway trains, and Mr. Ben-Gerhard of a “ rigidometer” for 
tovting the strength of rail-heads; both articles are shown in this 
class, 

The well-known firm of Messrs, Siemens and Halske, who are 
the contractors forall the Russian telegraphs, exhibits some fine 
specimens of telegraphic apparatus and appurtenances, among 
which figure the Morse and the Hughes printing apparatus. This 
firm quotes for telegraphic wire, 3 roubles per pood (24s. per cwt.) 

Excellent decimal scales are shown by Mr, F. San-Galli, of 
St. Petersburg; and a weigh-bridge for weighing railway wagons 
and goods sent from the workshops of the Finland Railway Com- 
pany is a commendable specimen of mechanical skill. 

In the clock and watch department there is nothing new. All 
Russia is supplied with these articles from Switzerland. 

The St. Petersburg surgical instrument factory of the Ministry 
of War has a large collection of instruments. They are well- 
made, but dear. 

Class 28 is devoted to apparatus for heating and lighting. The 
efforts of Messrs. Derschau, Vainitsky, and Shpakofsky in this 
department are commendable, but it is still apparent that the 





* The process consists in engraving on the steel or silver with a sharp- 
pointed instrument and letting into the engraved lines a composition of 
gi lead, and oil, which, when burnished, has a very pleasing 





principles adopted by them necessitate an enormous waste of 
fuel compared with a comparatively small amount of heat. Mr. 
Shpakofsky is the inventor of a system of heating by means of 
“ pulverisation,” on the principle of the pulveriser used by hair- 
dressers, The minute particles of the liquid—crude naphtha— 
being ignited, constitute the fuel. The above gentleman has 
applied this principle with success to steam boilers, as far as is 
concerned the rapidity with which steam can be got up from 
three to four minutes. We notice also another Russian inven- 
tion, that of M. Von-der-Weide, an apparatus for submarine illu- 
mination, and the railway lamps and signals exhibited by Mr. 
Stange. His prices are:—For buffer lights, from 12 roubles 
50 copecs (£1 18s. 4d.) to 25 roubles (£3 6s. 8d.) ; signals, 
9 roubles 75 copecs and 16 roubles (£1 6s. and £2 2s. 8d.) ; 
guards’ and pointsmen’s lamps from 5 roubles to 10 roubles 
(18s. 4d. to £1 6s. 8d.). All these are well made. The same 
may be said of the paddle-box lamps exhibited by Mr. Kum- 
berg, who is the contractor for the Russian fleet. The price of 
the lamps is 57 roubles (£7 12s.) each. 

Class 29 contains machines and apparatus. The Russians 
look with pride and hope on this department, which they con- 
sider to represent, as they term it, the industry of industries, 
and point to the fact that “the time is fast approaching when 
the mechanical enterprise of Russia will not be confined alone to 
smiths’ work and shops for repairs, but will in reality occupy 
the honourable position which it deserves among the national 
industries of the empire.” There are as many as 124 exhi- 
bitors in this class, which embraces—first, steam and hydraulic 
and other motors, to which belong locomotives, portable engines, 
and boilers ; secondly, agricultural machinery and appliances ; 
thirdly, machines, apparatus, and appliances used in various 
works and factories. 

The subject of increasing the number of mechanical construc- 
tion establishments has been one of the most popular economical 
questions in Russia for several years, but it would appear that 
very little was effected t wards such a consummation until the 
Russian Technical Society took matters in hand. Meetings at 
stated periods were and are still held by this society, at which 
various measures are proposed and discussed relative to the re- 
suscitation of the iron industry, and the promoting of machinery 
construction all over the country, when the economical conditions 
of the localities offer special advantages. ‘The establishing of 
works in connection with railway construction being considered 
of the most vital importance to the country, great efforts have 
been made in that direction. The society, with this object, has 
also formed several technical schools in the principal towns, 
both in Russia, in Europe, andin Siberia. It should be observed 
that it was owing mainly to the agitation of this body, at the 
head of which was Mr. Shipof, that a duty on machinery was re- 
solved upon by the Government two years ago on the occasion of 
the revision of the tariff; and many of the exhibits at the present 
exhibition, in connection with metallurgy and mechanical con- 
struction, may be looked upon as the fruits of the strenuous 
exertion of the Russian Technical Society. Their members, num- 
bering several hundreds, are scattered all over the empire, who it 
must be acknowledged work with a will and an energy worthy of 
the most devoted partisans of protection witnessed in the United 
States at the present moment, and from whom they have evi- 
dently taken the cue, as in many things appertaining to the 
economy of the empire America is now held up as an example. 

The following five mechanical construction establishments 
claim special notice as contributors to the Exhibition of six loco- 
motives. 

The Warsaw Railway Company sends an eight-wheel locomo- 
tive, weight thirty-five tons, and priced at 26,130 roubles 
(£3483 6s. 8d.), A six-wheel tender with double brake, price 4750 
roubles (£533 6s. 8d.). 

This engine, the wheels, axles, and springs of which are of 
foreign manufac' ure, intended for the Imperial trains, according 
to a Russian statement, is considered to have several defects, 
among which are mentioned an excess of weight by fully five 
tons, an extraordinary length which would render the same 
liable to run off the line when traversing curves. The feed- 
water apparatus is placed too far from the boiler, which would 
endanger the same during severe frosts. The oil cups on the 
cylinders and elsewhere, out of the reach of the engineer, are 
not self-acting, besides the whole of the working parts are 
placed between the frames and are hid from the view of the 
driver, and a thorough examination of these parts cannot be 
effected without the removal of the front buffer beam. 








BEDFORD AND NORTHAMPTON RalLway.—This Company has 
just issued a prospectus, offering for subscription 20,000 five per 
cent. shares of £10 each, secured on the revenue guaranteed bythe 
Midland Company, By special agreements, incorporated in the 
Acts of Parliament, the Midland Railway Company is to maintain, 
manage, stock, and work, the Bedford and Northampton Railway, 
and to pay over 50 percent. of the divisable receipts, such receipts 
being taken in the accounts between the two companies at the 
mioimum of £30 per mile, per week, which, on the twenty miles 
of the Railway, gives minimum gauranteed receipts to the Bedford 
and Northampton Railway Company, of £15,600 per annum. 

TRIAL OF A RoAD STEAMER.—A very interesting trial of a trac- 
tion engine, fitted with Thomson’s patent india-rubber tires, took 
place at Lincoln on Wednesday, under the superintendence of 
Mr. Anderson, Government engineer, Woolwich. The engine has 
been built by Messrs. Robey, of the Perseverance Works, for the 
Government, and is in every respect an admirable piece of work. 
The following programme of experiments was handed to us pre- 
vious to the trial, and was carried out with the greatest possible 
success in every respect, except as regards the raising of a weight 
by direct tractive force. Experiment 1: To show the adapta- 
bility of the road st for p ger traffic ; 12.45 p.m. It will 
draw two omnibuses laden with passengers from the works, along 
Pelham-street, Broadgate, and up the Lindum-hill, turning at the 
junction of the Greetwell and Wragby roads, aud returning to the 
works by the same route.—Experiment 2; To show the capacity 
of the road steamer for drawing goods traffic on common roads ; 
1.45 p.m. It will draw a load of 10 tons from the works along the 
turnpike road, and at the Canwick-hill (the heaviest gradient of 
which is 1 in 8), turning up the summit of the hill, and proceed 
back to the works.—Experiment 3: To show the easy manipula- 
tion of the road steamer, and its capacity to travel on soft land ; 
2,30 p.m. It will proceed from the works to the adjoining South 
Common, and go through a variety of experiments, finally steam- 
ing a measured mile at high speed.—Experiment 4: To test the 
tractive power of the engine; 3.30 p.m. The road‘steamer will 
lift a given weight vertically on company’s works. The 
erigine came into the yard rather late, but still before every- 
thing was quite ready, and the evening closed in so quickly 
that Mr. Anderson decided to dispense with this part of the 
programme. The engine was loaded on the truck the same 
evening for the Smithfield Show. The design differs in many 
important respects from that of the original Thomson engin 
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the cylinders, 7jin, diameter, and 10in, stroke, being dispose 
vertically instead of horizontally. _The workman shipand desi 
are admirable. We shall illustrate the engine in an early im- 
pression, when we shall give a detailed account of the experi- 
Stange af the Sacieany d shot; heya arses We Iwrichs 
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Not the slightest hitch or difficulty occurred the entire day. 
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RAILWAY MATTERS. 


THE Bolton Daily Chronicle says that the construction of the 
branch line of the London and North-Western Railway Company 
fram Little Hulton to Bolton, completing the direct line from 
Bolton to Manchester, will be commenced forthwith. 

THE grading of. the Alabama and Chattanooga road is now 
completed from Chattanooga about 160 miles south-west, to eight 
miles beyond Elyton, a town near the centre of Alabama. The 
work is progressing rapidly with the aid of the “heathen 
Chinese.” 

A PASSENGER train by the Pacific Railroad was robbed on the 
5th of November at asmall station in Nevada. Some of the 
robbers had come as passengers in the train. They separated the 
express car and engine from the main train, drove the former 
about six miles from the station, and then plundered the express 
boxes and i with a quantity of gold coin. A similar robbery 
was accomplished At another station on the hext day. 

A report from, St. Louis says that & representation of Com- 
modere Vanderbilt and other Eastern railroad magnates has 
secured a large tract of land opposite St. Louis, in Illinois, with a 
view of establishing a monster stock yard, and that negotiations 
are progressing for a similar tract on the Missouri side of the 
river, Some acres of land will be required for the operations 
of these gentlemen. 

THE joint-deputation from the Hartlepools to the North-Eastern 
Railway Company, respecting the projected railway scheme, duly 

rformed their mission on Saturday last. They had about an 

our’s interview with Mr. J. Harrison, the company’s chief en- 
gineer, and Mr. H. Tennant, the accountant, and the result was a 
promise that the directors and some of the officials shall shortly 
visit the Hartlepools to confer on the subject with the leading 
merchants. 

Norice has been given of the intention to apply*to Parliament 
in the next session for power to incorporate a company to make, 
in connection with the Lancashire and Yorkshire and Great 
Northern lines, at Bradford, several short lines of railways to 
unite with those systems the various manufacturing towns and 
villages of Thornton, Clayton, Great and Little Horton, and 
Bowling, and to give power to the Lancashire and Yorkshire and 
Great Northern companies to work these lines. 

THE Pimlico, Peckham, and Greenwich (Extension Lines) 
Company have given notice of intended application to Parliament 
in the next session for power to extend their authorised tramways 
from St. George’s-circus to Wellington-street, Strand; from 
Bricklayers’ Arms to St. George’s Church, Borough ; from thence 
to London Bridge, and over London Bridge to Moorgate-street ; 
a loop line from King William’s statue to Queen Victoria-street 
and the Mansion-house ; a tramway from Blackfriars to the City, 
and branch lines at various places in connection with the company’s 
tramways. 

Notice of application to Parliament in the next session has 
been given for power to rearrange the affairs of the Kent Coast 
Company, to appoint arbitrators, and to suspend law proceedings 
against the company. To define the share and loan capital and 
the rights and priorities of creditors, shareholders, stockholders, 
and mortgagees. To alter the constitution of the board of directors 
and the rights and powers of shareholders at meetings, and to 
grant new voting powers. To lease or sell the undertaking tu the 
London, Chatham, and Dover Railway Company, and to alter or 
annul the award. 

Notice of intended application to Parliamentin the next session 
has been given by the Lancashire and Yorkshire (New Works) 
Company for power to extend their Kine from near Chatburn to 
Hellifield ; to make arailway from the company’s Blackburn line 
at Little Bolton to a point opposite the Sharples Bleach Works ; 
and to make a short branch from the company’s railway in the 
township of Heap to the east side of the river Rroach, opposite 
Messrs. J. Wrigley and Sons’ paper mills : for power to purchase 
lands and other property in Salford and Manchester ; to provide 
superannuation and other funds ; also, to raise further capital. 

Notice of application to Parliament in the next session has been 
given by the Sutherland and Caithness Company for power to form 
a company to make a railway from the Duke of Sutherland’s rail- 
way, near the town of Helmsdale, to the south side of the river at 
Wick, in the county of Caithness, and a branch railway to the 
town of Thurso, in the same county ; also to make branches to the 
harbour of Helmsdale, to the new harbour of Pulteneytown, and 
to the harbour of Scrabster; to raise capital on shares and de- 
bentures forthe purpose, and to authorise the Highland Railway 
Company, the Sutherland Railway Company, and the Duke of 
Sutherland to subscribe capital towards the undertaking ; also 
power to make working and other arrangements between those 
companies and the Duke of Sutherland. 

APPLIE€ATION to Parliament in the next session is intended to be 
made for power to make railways from the London and North- 
Western Railway at Euston station, and the Midland Railway near 
the St. Pancras station, to the Chariog Cross Railway, at Charing 
Cross, Also to make streets between Oxford-street and the south- 
western corner of Leicester-square, and thence to Castle-street 
and Qrange-street ; power to construct air-shafts from the surface 
of any road, street, or square to any portion of the proposed rail- 
ways constructed under the surface thereof ; and to authorise the 
London and North-Western, the Midland and the South-Eastern 
Railway Companies, or any two of them jointly, to exercise the 
powers of the bill, and the Metropolitan Board of Works and the 
proposed company. 

THE East London Company have given notice of intended applica- 
tion to Parliament in the next session for power to abandon certain 
portions of the authorised lines north of the Thames, and to alter 
the levels of the No. 1 (main line) from Bethnal-green to the exist- 
ing railway of the East London Company at Wapping, and also to 
alter the levels of railway No. 2 (City branch), authorised by Act, 
1865, from Anglesea-street, Bethnal-green, to the No. 1 railway at 
Whitechapel ; power to purchase lands and other property, and 
to amend and repeal provisions of Act, 1865, relating to the agree- 
ment between the company and the London and St. Katharine 
Docks Company, and to relieve the East London Company from 
all or some of the restrictions, obligations, and penalties imposed 
upon them by that agreement. 

THE Great Western Company have given notice of intended ap- 
plication to Parliament in the next session for ‘power to make a 
substituted railway at Cardiff and a railway at Landore. To em- 

wer the company and the London and North-Western Railway 

ompanies to make a railway and road at Birkenhead, and to alter 
the levels of the Wrexham and Minera joint line. To purchase 
additional lands at Reading, Acton, King’s Sutton, and Merthyr 
Tydfil; and to extend the time for the purchase of lands for and 
completion of railways in the parishes of Ruabonand Wrexham ; and 
for the construction of the Wrexham and Minera joint line. To ex- 
tend the time for thesale of superfluous lands. Power to vest in the 
Great Western Railway Company the undertaxings of the Great 
Western and Brentford, the Wrexham and Minera, and the Ely 
Valley Railway Companies. To confirm agreements made with the 
Stourbridge Railway Company, the Bristol and North Somerset 
Railway Company, and certain land and mineral owners and 
colliery proprietors in Somersetshire. Power to make agreements 
between the Great Western Railway Company, the Midland Rail- 
way Company, and the Gloucester and Berkeley Canal Company 
as to laying down rails to the docks at Gloucester ; granting 
running powers to the Great Western Railway Company over rail- 
ways adjoining the Gloucester and Berkeley Canal at Gloucester } 
mg to subscribe to the capital of the Pontypool, Caerleon, and 

e Railway Company, and to make agreements with the 
London and North-Western Railway Company. To make agree- 
ments with the M tan Railway Company in ref to 
the Hammersmith way and for other purposes, 











NOTES AND MEMORANDA. 

PeRvviAN bismut?. is superior to that of Saxony, as it contains 
no arsenic or sulphur. | 

THE following figures show the percentage of nicotine in tobaccos 
of different growths, according to M. Schloesing :—Virginia, 6°87 ; 
Kentucky, 6°09 ; Maryland, 2°29; Havannah, lessthan 2°00; Lot, 
7°96 ; Lot-et-Garonne. 7°34; Nord, 6°58; Ille-et-Vilaine, 6°29 ; 
Pas-de-Calais, 4°94 ; Alsace, 3°21. 

M. Caron has observed the alteration produced in iron when it 
is my melted for some time in an atmosphere of hydrogen. The 
metal increases somewhat in density, and becomes soft and 
malleable as copper. Remelted in a crucible it becomes scaly 
when cold, douktless in consequence of the occlusion of absorbed 
hydrogen. 

Huser, of Geneva, several years since found that bees did not 
obtain their wax entirely from plants; he kept some bees in a 
confined place and fed them entirely on honey, and they formed | 

mite as much wax as when they were perfectly at liberty amongst 
the flowers. In this way he proved that wax, which isa true fat, was 
a secretion of the bee. 

THERE is an extensive salt deposit near Berlin. The boring at 
Sperenburg, near the city of Berlin, about twenty-five miles to | 
the south, had reached, on the Ist of June last, a depth of 3090ft., 
and for 2810ft, is through a bed of rock salt. How much deeper 
the deposit is remains to be tested by further boring. The deposit 
appears to be quite as rich as the famous Stassfurt mines. 


In the bronzing of copper urns, &c., the surface, first made 
thoroughly clean and bright, is covered with a thick coat of rouge 
and water. When dry the article is placed ina clear hollow fire 
(say a chamber of bricks, red hot), for a short time until the rouge | 
has burned to the desired shade of colour. Then the article is 
placed on a suitable stand, and polished with a soft brush and | 
rouge powder, and afterwards with soft leather. 


THE brilliant hues of mother-of-pearl do not depend upon the | 
nature of the substance but upon its structure. The microscopic 
wrinkles or furrows which run across the surface of every slice | 
reflect the light in such a way as to produce chromatic effect. 
Sir David Brewster has shown that if we take with very fine black 
wax, or with the fusible alloy of D’Arcot, an impression of mother- 
of-pearl, it will possess the iridescent appearance. 


THE following is a test of alcohol :—A small quantity of liquid, 
which is supposed to contain alcohol, is slightly heated in a test 
tube with some grains of iodine, and afew drops of potash, or 
soda lye; care being taken that the liquid does not reach the 
boiling point. If it contains only a trace of alcohol the very cha- 
racteristic yellowish and eryohilline precipitate of iodoform will 
be formed after cooling. In this manner 1°012 per cent of 
alcohol may be detected. 

THE great sources of mercury of Idria in Friuli, in the county of 
Goritz, were discovered in 1497, and the principal ore mined there 
is the bituminous sulphide. The workings of this mine have been 
pushed to the depth of 280yards. The product in metal might 
easily amount to 600 tons yearly, but the Austrian Government 
has restricted the production to 150 tons, in order to keep up the 
price. The tire of 1803 was most disastrous to these mines. It 
was extinguished only by inundating the workings. The sublimed 
mercury in this catastrophe occasioned diseases and nervous 
tremblings to more than 900 persons in the neighbourhood. 


THE following table shows the exports of iron during October 
and the preceding nine months, as compared with the correspond- 
ing periods last year. 

Month of October. Ten Months. 

1869. 1870. 1869. 1870. 
e+ £227,454 «. £1,735,511 .. £1,898,023 
-- 248,346 .. 2,287,623 .. 2,234,050 
2 .. 617,349 .. 6,423,262 .. 
ee 33,967 oe 363,588 .. 
7,475 0 ee $42,784 .. 
ee 86,412 .. 


Pig and puddled 
Bar, angle, &c. .. 
Railroad es 


7,075,079 


360,050 





Vire es ee oe 
Telegraphic ditto 





Castings o6 ss 720,116 .. 

Hoops, sheets, &c. .. f «- 197,571 .. 1,895,406 .. 1, ue! 
Wrought of all sorts.. 226,(97 .. 228,847 .. 2,029,677 .. 2,126,774 
Old iron so 63,566 .. 33,092 .. 381,087 435,699 
Steel, unwrought 105,111 .. 96,306 .. 869,222 .. 927,260 


THE most ancient manuscript on cotton paper appears to have 
been written in 1050. Eustathius, who wrote towards the end of 
the 12th century, states that the tian papyrus had gone into 
disuse but a little before this time. To reconcile, however, in 
some measure, contradictory accounts, it may be observed that on 
some particular occasions, and by some particular persons, the 
Egyptian paper might have been employed for several hundred 
years after it ceased to be in general use; and it is quite certain, 
that although the new invention must have proved of great 
advantage to mankind, it could only have been introduced by 
degrees. Amongst our records is @ letter addressed to Henry III., 
and written previously to 1222, which appears to be on strong 
paper of mixed materials. Several letters of the following reign 
which are also among the records, are evidently written on cotton 
paper. 

LITTLE progress appears to have been made in paper manufac- 
ture in this country even as late as’ the middle of the 17th century. 
In 1695 a company was formed in Scotland “‘ for manufacturing 
white writing an pron paper,” relating to which “ articles 
concluded and agreed upon at a general meeting at Edinburgh, the 
19th day of August” in the same year, may still be seen in the 
library of the British Museum, It is recorded that William III. 
granted the Huguenots refuged in England a patent for establishing 
paper manufactories, and that Parliament likewise ted to them 
other privileges, amongst which, in all probability, that very 
unsatisfactory practice of putting up each ream with two quires 
composed entirely of sheets spoiled in course of production. Their 
undertaking met with little success. In fact the manufacture 
had scarcely reached any high degree of perfection until James 
Whatman established himself at Maidstone about 1760-5 

THE export of petroleum from Philadelphia for the ¢ 
season amount, according te the official statement given 
columns of the North American, of that city, to 35,938,779 gallo 
to compare with 21,980,768 gallons in the same period of Jast year, 
This increase, amounting to 13,949,031 gallons, been effected 
notwithstanding the interruptions and drawbacks ent ye e 
trade with Germany, and, indeed, with the whole of De, 
by the present war, 9,250,000 dollars is the unt to be ad 
under the petroleum head alone, to the total of agg a 
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commerce. The trade presents some curious features, _F 
stance, while the export to England has fallen from Ne 
@ 
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888,433 gallons, the quota of Ireland has gone up from 
to 4,128,269, and of the British West In from 
97,251. Spain shows a heavy inerease, from 429,260. 

and Cuba, from 27,755 to 49,737. Italy ranges far. ea 
rest, with 1,649,871 this year, to set off against 417,130 in 1869. 
This is nearly a fourfold increase, and with it we thay class the 
rise of the figures at Gibraltar from 1,294,771 to 2,297,151, since 
much of the quantity received at the port in question is decidedly 
intended for Italian consumption. The growth for North Ger- 
many runs from 4,666,146 to 6,887,016. Holland receives about 
320,000 gallons. In actual figures Belgium stands at the summit 
of the list, although her proportionate gain is not equal to that 
of many other foreign states. Her figures are 5,214,678 last, to 
contrast with 8,632,855 for the present year. As the exporting 
season draws to a close the returns from abroad indicate con- 
tinual extension of ship ts for the coming year, and some 
Philadelphia experts put the probable money value of the quanti- 
ties to be sent out from that port at more than 12,000,000 dollars. 
This estimate, taken together with the quantiti lat 
home, conveys a very impressive idea of the importance to be 
attached to this iar article, so utterly unknown at the begin- 
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MISCEI LANEA. 

FURTHER extension of the Record Office, in Rolls-court, 
Chancery-lane, is intended. 

THE Tellier ice machine, now exhibiting in New York, is said 
by the New York Times to produce 100 tons of the very finest ice 
per day at acost of alittle over adollar perton. Liquid am- 
monia is used in the process, 

Two deeds for 250,000 acres of land have been issued by the 


State of Minnesota to the Lake Superior and Mississippi Railroad. 


These lands are in consideration for work already done, and are all 
the company will receive until a further survey is made. 

THE City authorities have notified their intention to apply for 
the necessary powers to acquire land, &c., for the enlargement of 

sillingsgate and Leadenhall markets, and to enable them to alter 
the tolls, rules, and regulations governing those important marts. 

THE suburbs of London have long been restive under the inflic- 
tion of bad gas and bad water at enormous prices, from which 
there was no appeal or escape ; and great interest is now felt in 
those districts in the proposed schemes in Parliament for giving 
them relief. ° 

On the part of the Metropolitan Board of Works lication 
will be made to Parliament for a transfer to that boty of the 
enclosure in Leicester-square, and for the requisite power to lay 
out, drain, plant, and ornament the same, and to make bye-laws 
and regulations for the government, management, and improve- 
ment thereof. 

Ir is stated that General Cunningham, late of the Bombay 
Engineers, has been appointed surveyor general of the archzo- 
logical survey of India, with orders to proceed to India imme- 
diately, and organise on an extended scale the operations for the 
preservation of Indian architecture, which have been already 
initiated by the Government of India. 

It is understood that her Majesty the Queen has expressed her 
intentions of conferring upon Mr. Charles Mark Palmer, of 
Grinkle Park, Yorkshire, and head of the firm of Messrs. C. M. 
Palmer and Co., the eminent shipbuilders on the Tyne, the honour 


| of a baronetcy, in consideration of his great and valuable services 


in connection with the royal navy of this country. 

A sERIES of autotype reproductions of the best works of 
Raffaelle, as rendered by the most celebrated Italian and French 
engravers, and a series of engravings of the best early works of 
Sir Edwin Landseer, R.A., reproduced in autotype, entitled respec- 
tively, the ‘‘ Raffaelle Gallery” and the “ Landseer Gallery,” will 
be commenced on the Ist of June by Messrs. Bell and Co. 


EXPERIMENTS have recently been made at Chatham with Rogers 
projectile anchor to ascertain its use in the throwing of bridges 
across ravines or ditches. The anchor, however, failed to keep its 
hold and gave way, tearing up the earth. But a trial will shortly 
be made with an anchor expressly constructed for the purpose, 
the one which was used on this occasion having been intended 
only for the purpose of saving life in case of shipwreck. 


THE trial trip of the screw steamer Ingeborg (Captain C. Peter- 
sen), belonging to Messrs. Leffler, and Co., Gothenburg, have just 
taken place with very satisfactory results. The ship’s dimensions 
are :—Length between perpendiculars, 160ft.; breadth moulded, 
25ft.; depth cf hold, 15ft. 3in. ; load draught, with 550 tons of 
cargo on board, 13ft.; coefficient of fineness, 645. The ship was 
built by Messrs. Schlesinger, Davie, and Co., Wallsend, and the 
engines by Messrs. Black, Hawthorn and Co., Gateshead. 

Ow Saturday there was launched from the Fairfield shipbuilding 
yario Messrs. John Elder and Co. an iron screw steamship of 
936 tons builders’ measurement and 175-horse power nominal, and 
of the following dimensions :—Length between perpendiculars, 
220ft.; breadth, 29ft. Gin. ; and depth moulded, 23ft. 44in. As she 
left the ways+be was gracefully christened the Vérite by Miss Gillan. 
The Vérite has been built to the order of Messrs. N. Paquet and 
Co., of Marseilles, and is intended for their Mediterranean trade. 

Ow Saturday last at high water Messrs. Havland and Wolff, 
Belfast, launched from their works at Belfast the second steamer 
for the Ocean Steam Navigation Company’s new line between 
Liverpool and New York (Messrs. Ismay, Imrie, and Co., of Liver- 
pool, managers). She was named the Atlantic, and is a sister ship 
to the Oceanie, launched a few weeks ago, as the pioneer of the 
line. The Atlantic is an iron screw steamer of 435ft. in length, and 
about 4000 tons register. She will be fitted with compound 
engines of 600-horse power by Messrs. George Forrester and Co, 
of Liverpool. 

AN archeological committee has been appointed in Ceylon to 
investigate the ruined sacred cities and to collect inscriptions. 
Several ancient cities have been cleared of jungle, and many 
unknown antiquities have come to light. Photographs have been 
taken of the ruins of Anuradhapura, showing the — where 
the Mahinda meditated and preached; the Bo three, where 
Buddhaghosha recited his Visuddhimagga ; and the Vihara where 
he translated the commentary on the Budhist Scriptures. The 
discovery of new and very important ruins is announced. The 
Governor of Ceylon, Sir Hercules Robinson, encourages the under- 
taking. 

THE Aspinwall correspondent of the New York Times writeson the 
3rd of November:—“ Some accident has occurred to the Caribbean 
Sea cable expedition which left here for Jamaica on October 24th, 
and there is now no telling how soon we shall be in com- 
munication with New York. Mr, Barrett, the chief electrician, 
has tested the cable regularly for the last six days, and obtains the 
same result each day. He conjectures that some accident has 
happened to the machinery on board the Dacia, and that she has 
gone to Jamaica for repairs, Sir Charles Bright having cut and 
buoyed the cable in mid-ocean. According to Mr, Barrett's test 
the length of cable laid is 350 miles, 

THE following appointments were made on Monday at the 
Admiralty :—Robert J. Wilson, chief engineer, to the Indus, for 
the Phebe ; Charles Cotton, chief engineer, to the Indus, for the 
Liffey ; Thomas W, Tandy, chief engineer, to the Indus, for the 
Liverpool ; Joseph H. Keane, chief engineer, to the Asia, for the 

ymion ; Francis M. Richards, engineer, to the Valiant ; Wm. 
¢ Sprake, engineer, to the Hector ; Andrew Gibson and John A. 
we, engineers, to the Resistance ; William H. G. Webb, engi- 
neet to the Achilles ; Thomas Bumley, engineer, to the Asia, for 
the Endymion ; John Lanksbury, engineer, to the Indus, for the 
Liyerpool ; Thomas H. Kitts, engineer, to the Indus, for the 
Liffey ; James Hindley, engineer, to the Indus, for the Phebe ; 
Hebry Rider, engineer, to the Achilles, additional, for tenders ; 
5 Healey, engineer, to the Valiant, additional, for tenders ; 
ohn Taylor (c), engineer, to the Indus ; and Robert Barker, first- 
class assistant engineer, to the Dasher. 


A misHaP has just occurred on the Great Western line 
at Churchill, near Kidderminster, which might have resulted 
ih a disaster similar to that at Harrow but for the precau- 
tions which it is stated the Great Western servants are always 
directed to take under the circumstances. A luggage train was 
running on the up line at high speed when the couplings of one of 
the trucks snapped, and the engine and fore part of the train 
dashed on without them. There were two s at the rear of 
the detached trucks, and one of them juaped off and ran back to 
prevent the approach of the next train, an express passenger for 
South Wales, till the line was known to be clear. On the Great 
Western men are liable to fine if they neglect to run back, as the 
guard in question did, to prevent other trains approaching. As it 
happened, the trucks of the train referred to ran on to Kidder- 
minster station, a distance of three miles, by their own momentum, 
and the brake had to be = even then to pull them up. The 
line was therefore left clear for the express, but, singular to 


sav. when the luggage again started the couplings broke a second 
time. 
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COTTERILL’S PATENT 





WE illustrate in the annexed engraving a street door lock and 
a padlock, the invention of Mr. E. Cotterill, Climax Works, 
Vittoria-street, Birmingham. 

The padlock is very substantially made, and, being without a 
rivet hinge, could only be forced with great difficulty. The hoop 
is in one piece with the bolt, and simply slides up and down to 
open and shut, as shown. The street door lock or latch has two 
keys ; one only need be used during the day ; by the aid of the 
other a cover is thrown over the first keyhole, preventing the 
insertion of the key, and backing up the tumbler with a strong 


stop plate to prevent the bolt being forced. This lock is applicable | 


to small safes, office doors, &c. 
well made, as isa mortise lock embodying several improvements, 
which we have not thought it necessary to illustrate. 


TENWICK’S ANNEALING FURNACE—LEISTON WORKS, SUFFOLK. 


THE ordinary furnace used 
for annealing malleable iron 
work is of a very unscientific 
character, and very wasteful of 
fuel. This will be at once 
clear when we state that after 
the castings have been heated 
for a sufficiently long time to 
produce the required effect, the 
furnace has to be left to itself 
to cool down, in order to allow 
the charge to be withdrawn. 
This takes twenty-four hours or 
more, and a further period 
has to elapse before the fur- 
nace is sufficiently cool for the 
pans to be packed up in- 
side. These conditions evi- 
dently involve waste of fuel, 
loss of time, and difficulty in 
working. 

Impressed with these con- 
siderations, Messrs. Garrett, 
about a year ago, consented to 
adopt a new patent furnace, 
the invention of Mr. Tenwick, 
an ingenious moulder, of Grant- 
ham. It has been working ever 
since, though, we regret to say, 
scarcely to thé satisfaction of 
its owners. Its leading idea is 
not novel, and can at once be 
defined by reference to a pre- 
vious invention. As long ago 
as 1857, M. E. A. Bourry, a 
Swiss engineer, took out a pro- 
visional protection — No. 1778 
of that year—for a kiln, or oven, 
answering in most essential par- 
ticulars to the mode of con- 
struction adopted by Mr. Ten- 
wick, Itis for burning bricks 
and pottery. A circular kiln, 
with the furnace at one side, 
and the opposite feeding open- 
ing for the goods, is formed 
into six compartments, “‘ sepa- 
rated by radial partitions.” The 
bottom consists of a plate car- 
rying partitions, the whole being 
carried ‘‘on a central axis, on 
which it rotates.” More equable 
firing is also obtained, as the 
furnace is divided into compart- 
ments. By rotating the turn- 
table, the goods are submitted 
to successive degrees of heat, in- 
creasing up to a required stage, 
and then diminishing down to 
that at the discharge opening. ~ 
The idea of rotating the articles 
to be annealed is also somewhat 
similar to that embodied in a 
form of furnace for annealing 
steel pens, as used by Elking- 
ton and other Birmingham 
—= ee 

e construction of furnaces at present {employed at Leiston 
will be more clearly understood we an ho em of the ac- 
comeeneias cuts, giving its sectional elevation and ground 
plan. s circular oven has its iron outside covering lined 
with fire-brick. It has two fires, one on each side, and the as- 
cending and descending flues can be used together or sepa- 
rately, according as the double damper is shut or closed, 
making the fire gases to pass through the oven from right to 
left, or vice versd. In the centre is a turntable, moving on a 
ate and rollers, and constructed with ils radiating 
rom the centre, and in continuation with a line running 
from the door of the oven. The turntable is protected from the 
heat by a layer of sand. The six carriages form the segments 
of the circle; they are filed with sand, and covered up with 
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Both locks are very neat and | 











The keys are of very peculiar form, as will be seen from our en- | 
graving. They are spindles with cams cut on them. The following | 
advantages are claimed for these locks :— 

1st. The key being anumber of eccentric circles, each differing, 
working in the centre of the tumblers, the lock is perfectly powder | 
proof. Robberies are often committed by copies or impressions of | 
the keys being taken ; this is impossible with the Cotterill lock, | 
rendering it admirably adapted for street-door latches, cash-boxes, | 
iron safes, padlocks, dead or rim locks for wine cellars, strong | 
rooms, &c, 2nd. The key working in the centre of the levers | 
gives a great advantage over all other locks, the keys of 
which work on the edge of the levers, making it very much 
more difficult to pick or force. 3rd. The keyhole being so small, | 
any instrument inserted for picking fills it up, so that no second ' 


LOCKS. 





instrument can be inserted which will have the least effect. 4th. 
The safe or street door lock with two keyholes is doubly secure, asit 
forms two separate and distinct locks ; the last or bottom key in 
locking throws a steel — over the top keyhole, makingit in every 
way safe from the burglar. Besides, in banks or large jewellery esta- 
blishments two clerks may be present, each with his own key to 
open the safe, yet the lock can be made so that the principal may 
have a master key to open the two. 5th. The great advantage of 
the padlock over all others is that the shackle is not fixed to the 
lock by a pin, but slides in and out of the lock, requiring a key 
to openit, yet it will lock itself. The keyhole is covered by a spring 
drop, which requires the point key to open it, so that no dirt can 
get into it, and wet is kept out of the body of the lock. The locks 
are made of various sizes, and are of excellent workmanship. 
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fire-bricks. On these, when outside the furnace, are placed 
the pans or P mae to be annealed, each truck being then separately 
run into : furnace. = a aod yy turned round 
as required by gearing underneath, and the door is similar]; 
raised or lowered. 4 

We carefully watched the working of this furnace, It 
must anne be ed as an ingenious attempt to over- 
come acknowledged objections ; and we can only regret that we 
have been obliged to arrive at an unfavourable opinion of its 
working. The great fault seems to lie in the fact that the heat 
does not penetrate thoroughly to the centre. This inequality 
of temperature is no doubt caused by the mode of firing, 





pera’ 
by which the side and upper parts of the congery of pans or 
cast iron rings, containing the hematite-sur ded goods, get 
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more heated than the central portion. Then the gearing of 
the turntable, not being well shielded from the dust, is con- 
tinually getting out of order; and nearly as bad an effect is 
produced by the heat on the top gearing for raising the door. 
It is claimed by the inventor that ‘‘any article can be with- 
drawn and the oven recharged without reducing the fires.” 
As a matter of fact, whenever the large oven door is opened 
a gust of cold air naturally enters, and, as some twenty 
minutes and more elapse before one charge is out and the other 
put in, it takes two or three hours to get the heat up again. 
These alternations of temperature also produce a more rapid 
scaling away of the cast iron pans containing the articles to 
be annealed. We understand, too, that the furnaces, from the 
above cause and from the method of firing, consume more 
fuel than the ordinary arrangement, so that the saving of 
fuel that might have been expected from the continuous ac- 
tion has not even been experienced.‘ On the other hand, 
there can be no doubt of the great convenience in working 
acquired by this continuous action. It is this advantage 
which led ‘the Messrs. Garrett, in spite of many difficulties and 
much expense, to perseveringly make important improvements 
in its details. We fear, however, that even their skilful 
engineering will not be able to bring the fire gases to play 
fairly on the pots at the centre of the turntable. 








BELGIAN Raits.—In the first eight months of this year Belgian 
rails were exported to the extent of 93,889 tons, against 103,746 
tons in the corresponding period of 1869. There was a considerable 
increase in the exports of Belgian rails to the Zollverein, France, 
and Spain, but a decrease occurred in the exports to Russia, the 
Low Countries, Turkey, Italy, and the United States. 

ENGINEERING Society, K1nG’s COLLEGE, Nov. 25.—Mr. Courtney 
read a ay oad in which he gave a description of some of the most 
common kinds of fuel, their chemical composition and calorific 
power, showing in what way the greatest amount of heat may be 
obtained, the volume of air necessary for perfect combustion, and 
the loss of useful heat which is caused by a too large supply of air. 

SourH KEnsincTon MusEvuM.— Visitors during the week ending 
November 26th, 1870 :—On Monday, er and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 10,026; Meyrick and other 
galleries, 1371; on Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 4 p.m., Museum, 2367; Meyrick and other 

eries, 119 ; total, 13,883 ; ng of corresponding week in 
ormer years, 9039. Total from the opening of the Museum, 
9,981,651. 

Maprip TRAMWAY.—The works connected with the construc- 
tion of the Tramvia de Madrid are being pushed forward with 
great energy. The line will extend from the Borrio de Salamanca 
to the Borrio de Pozas, and will run through the two principal 
streets of the city; the total length of streets cooupied will be 
about 4} miles. The road is being constructed from the designs 
and under’ the superintendence of Mr. Henry Gore, for a well- 
known London firm connected with tramways. The carriages are 
being built by Messrs. Starburk and Co., of Birkenhead. The 
road will be opened for traffic early in the ensuing year. Mr, H. 
Gore is the engineer of the line. 

THE AMATEUR MECHANICAL SocrETy.—The November conversa- 
zione of this Society took place on the 24th ult., at the Gallery of 
the Architectual Union Company, in Conduit-street, with a result 
that must have Pepin highly satisfactory to the members. The 
main object of the Society is to institute and facilitate friendly 
relations among those who are engaged in mechanical pursuits, 
whereby they may derive and impart mutual instructicz and en- 
couragement. In furtherance of this most desirable end one of 
the principal attractions of the evening, was the exhibition of 
work executed by the members, comprising examples of nearly 
every variety of ornamental turning, from the intricate tracery of 
the geometrical chuck to the simpler, yet no less beautiful, pro- 
ductions of the less complicated instruments. Owing to the un- 
fitness of the rooms for the reception of heavy machinery, the 
lathe makers were but scantily represented. Mr. Jordan and Mr. 
Cunningham, however, exhibited their respective wood carving 
machines, together with excellent specimens of the performance 
of each. Mr. Lowe’s medallion machine also found a place, and 
there was an excellent lapidary’s machine, adapted for the prepa- 
ration of rock sections for the microscope, exhibited by Mr. 
Jordan, jun. Considering how widely scattered the members are, 
they mustered exceedingly well, and there were also many visitors 
— both ladies and gentlemen. Among the latter were Mr. 

omas Lopwith, C.E., F.R.S., Mr. Passmore Edwards, Mr. 
Charles Brooke, M.A., F.R.S. Mr. C, F. Hayward, F.8.A., Mr. J. 
K. Peele, and many others. The.success of the evening was 
attributable in no small degree to the pictures of the London 
Photographic Society, which were hung on the walls of the gallery. 
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ENGRAVING MACHINE. 


? MESSRS. T. COOKE AND SONS, BUCKINGHAM WORKS, YORK. 


DETAILS 
OF PARALLEL MOTION 
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THE accompanying engraving represents the machine used by 
Messrs. T. Cooke and Sons, of York, in engraving the dials and 
scales of optical and other instruments. It consists simply of a 
pentagraph, the steel tracing-style being moved by hand in grooves 
cut in brass plates, in any form desired, and a rapidly revolving 
drill cutting the same form, one-fourth the size of the copy, on 
any flat or bevel surface, the supporting plate being adjustable for 
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The drill is capable of being set to cut 























bevels of any angle. 
depths of jin., or any less depth required, and is raised by means 
of a milled-headed screw in passing from one figure, letter, or 
other form to another. The drill is revolved by means of a treadle 
and fly-wheel. The supporting plate is shown on the left of the 
machine in the elevation and plan. The plate in which the tracing- 
style is moved is placed on the opposite side. 








RAINFORTH’S 


AS USED BY MESSRS. R. GARRETT AND SONS. 


A SIMPLE finishing screen, 
easily adjustable to different 
kinds and qualities of grain, is 
an indispensable adjunct to the 
thrashing machine. In the new 
screenof the Messrs. Rainforth, = 
of Brayford Head, Lincoln, the 
cylinder is made of one entire Magn. 

jiece of wirework, the distances AL 
tween the wire being regu- 
lated without springs, and with- 
out requiring the use of solder 
or capping wire. Its arrange- 
ment allowing the use of much 
finer wire than usual, affords 
a proportionately larger screen- 
ing surface. Theaccompanying 
cuts will give an idea of the 
construction. Fig. 1 shows a 
side view of the screen in posi- 
tion for working; at c, the 
nearer sideonly of the wirework 
is indicated; part a exhibits 
the wires at the other side. 
Fig. 2 is a longitudinal sec- 
tion of the hollow axis with 
inside screwed rod of three 
different pitches of thread. A 
— length of wire is first 
coiled in a helix round the 
longitudinal frame. Over and 
under each alternate round of 
this helix are interwoven cross 
wires, thus forming a cylinder 
with meshes of the form of a 
parallelogram. Each alternate 
wire is bent round the last round 
of the principal helical wire, 
which itself fits into the rims. To adjust the screen it is com- 
pressed, which slightly turns it, in such wise that the cross wires 
run in a helical tion from one end of the screen to the other. 
——_ yo’ a are oe formed. The compression 
or shortening, and the ex ion or lengthening of this screen are 
effected by the fixin of both the ends of the wire in rims, having 
arms converging to the central axis, carrying a worm for traversing 
the grain along. At about the centre is another movable rim. 
The disc at the upper or feeding end of the screen has its boss 
keyed to the shaft, while the other two discs can slide upon it. 
This is hollow, and has slots in it ; while a screwed rod runs 
through the es its length. The rod is screwed with 
different pitches of at different parts, and works in nuts 
with the bosses of the rims. Ee sasnteg the rod, tho 
differences in the threads will cause the meshes to idened or 
shortened by its peding the rims at different rates of speed. 
Al er this screen well deserves the attention Messrs, Garrett 
have wed upon it ; and a screen both simple and cheap in first 
cost and repairs long been a desideratum. 
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AERONAUTICAL SCIENCE. 

S1r,—In submitting a design, avowedly aiming at bringing the 
volume of air surrounding the earth sufficiently into subjection to 
serve as a rapid and effectual high of transit, it is necessary to 
point to the obedience rendered by the atmosphere to the law of 
gravitation, and to one well-known effect resulting from this 
obedience, namely, the P agen so accurately ss by the 
barometer, as forming the undwork u which the design 
rests. ilst, in regard to the design itself, it is evident, unless 
it embodies means enabling the aéronaut to ascend, direct his 
course to any point of the compass, and descend where he age | 
it fails in the expression conveyed the 

ising fairly to accom this, it is 





from the readers of THE ENGINEER, to which it a: 
with claims so strong. I pi to construct alaege oval-chaped 
plane (for illustration say) oft. by 40ft., with radiati 
right angles to the surface of the plane, and on both itssides;the height 
of theribs, from the surface of the plane near the centre, to be about 
8in. on one sideand rather more upon the opposite, and stretch taper- 
ing in each direction teendinest nen outer edge. Joining firmly to 
the ribs on either side, I propose to bring a covering over them, 
and the outer edge of the plane, both coverings to be 
porous to the extent of half their surface; the whole of the 
structure to be made of very thin sheet copper, and from the form 
here described it will be evident that the structure could be 
built to possess great strength. Placed horizdntally, the large 
lane will now form a division between an wee and 
ower chamber; a third chamber, strongly resembling in 
outline a boat, will be placed under the lower chamber, but 
built into and forming part of the previously described 
structure; in this boat-shaped compartment is to be placed an 
engine, boiler, aéronaut, &c. &c. 

It will now be understood, when, by the aid of steam power, 
air is rapidly withdrawn from the upper chamber, the pressure 
will be reduced, and the air thus withdrawn, given with equal 
rapidity to the lower chamber, the pressure therein be increased. 
If, therefore, the pressure in the upper chamber be reduced, say, 
for example, 1 oz. ong square inch, and increased in the lower to 
the same extent, this will bring a pressure of 2 oz. on the under 
side of the divisional plane in an upward direction ; but the pres- 
sure on each covering of 1 oz. per square inch, making together 
2 oz. downward pressure, would neutralise the effect, providing 
it were not, as previously stated, that one-half of the surface of 
the covering to be absorbed in pores. It follows there is but 1 oz. 
downward, to 2 oz. upwards, or a clear gain of 1 oz. per square 
inch upward pressure over the entire surface of the divisional 
plane. If, therefore, the whole weight of the structure, divided 
by the number of square inches presented by the surface of the 
divisional plane, gives to each square inch less than 1 oz. weight, 
I venture to submit this forms a raising power equal to the gas of 
the balloon, without its bulk, It will “ seen the question re- 
solves itself into one of weight and power: Is the power of steam 
sufficient on the one hand, and the constructive skill of the age 
sufficient on the other, to give a maximum of strength and a 
mimimum of weight to the structure? I believe the answer to 
both can be given in the affirmative, and still have an abundant 
margin over and above what is required. In respect to the steam 
power, the steam fire engines constructed by Messrs. Shand and 
Mason give a continuous supply of 30, and a maximum of 35 horse- 
power, boiler, engine, and water, weighing only 13 cwt., or about 
48lb. per horse-power. 

I make no attempt to under or overrate the importance of the 
question of a good raising power, for useless, and worse than 
useless, are all other considerations till this is determined; but, as I 
believe I have shown a trustworthy and good method for raising, 
ic only remains for me to point to the fact that the power required 
to raise must be greatly in excess of the power required to sus- 
tain, and that, therefore, a considerable portion of the engine 
power will be at liberty to be used in propelling. For this there 
are two ways offered—either by screw or by throwing a current of 
air in a sternward direction ; both could be tried, the best selected. 
I must here ask permission to point the reader's attention to the 
large birds that may often be seen with outstretched wings gliding 
along for long distances without apparently making the least 
effort. The weight at the bocy being below the wings the bird is 
fairly balanced. An equally important part would be served by the 
weight of the boiler, engine, &c., being placed, as I have described, 
much below the level, and directly under the centre of the large 
outstretched divisional plane ; thus, independent of the value of 
power, the weight of the engine would ever preserve the whole 
structure in its true position. Doubtless it is premature to men- 
tion the probable speed, but knowledge of the air is now so far 
advanced, we know a certain resistance will be met according to 
speed, but the form of structure I have described presents so 
small a surface when propelling that close calculations show fifty 
miles per hour easily attainable, whilst the importance of safe 
lowering will, with the means I have described for raising, be 
effected with ease by means of the engine regulator. 

It seems superfluous to mention the numberless uses this machine 
would serve ; they are patent to all. The attention of foreign 
engines of both the continent of Europe and America is becoming 
more and more directed towards this subject, and as an humble 
pioneer in this field I venture to hope there are those to be found 
who have the courage to join me in bringing this to a demonstrative 
trial, so that England may still continue to lead in all that is 
valuable to mankind. F, SHEWARD. 

London, Nov. 24th. 





VERTICAL BOILERS, 


Srr,—In your issue of the 18th of this month I see an illustra- 
tion of a vertical water tube-boiler, patented by Mr. Pinchbeck, 
upon which, I trust you will allow me, as a practical boiler maker 
of many years’ experience, to make a few remarks, as I consider it 
the most extraordinary de- 
sign ever brought forward 
by a professional man. The 
object of Mr. Pinchbeck is 
undoubtedly praiseworthy, 
asit is undeniably necessary 
to have some means of blow- 
ing through the tube of the 
boiler illustrated ; nor will 
I say anything about the 
complications of the ar- 
rangement, as we must 
sometimes sacrifice sim- 
plicity to gain a desired 
end. 


but it is obvious that 
Mr. Pinchbeck’s diaphragm 
plate and rods are very 
much in the way when the 
boiler wants cleaning, and 
he does not explain how he 
ets it in and out of the 
iler, nor how he manages 
when there are vertical sta 
in the boiler. The e 
iron rings upon which the 
late is to rest are, we are told, carefully faced, and upon this 
epends, in fact, the success of the whole scheme. But what be- 
comes of the “‘ careful facing” when the boiler has been at work 
three months, and the scale requires to be chipped off ? I am afraid 
Mr. Pinchbeck has not seen much of the inside of boilers in his 
practice, or how could he introduce a faced joint inside a boiler ? 
In my practice I have always found that boilers with the least 
water surface primed worst, and a little reflection will show why 
this is so. According to Mr. Pinchbeck’s plan, the water surface 
available for the escape of the steam made in the boiler is practi- 
cally reduced to the small annular between the 
and the shell and take-up of the and are we to be told 
that this works satiafoctoril i? It must be remembered that the 
current in the small tubes fixed in the diaphragm is at all times 
downwards, and not available for the escape of the steam. The 
object aimed at by Mr. Pinchbeck, of blowing through the tubes, 
is obtained inamuch more simple manner bymysystem of sypho 
illustrated in your journal on the 27th of August, 1869 (0! 
which I enclose you an illustration), and which I patented two 
ago. My syphons act as efficient circulating tubes when the 
oiler is steaming, but as they terminate in the water space at a 
lower level than in the tubes, the current is reversed as soon as 
the blow-off cock is and every tube is not only blown 








; but to a design promising 
hoped it will meet that intelligent, honest, and fair investigation 


through, but, if desi emptied of water. My syphon boilers are 
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now at work, in sizes from 10-horse power to 25-horse power, at 
dyeworks, chemical works, enginee works, paper mills, coal 
lifts, &c., giving the utmost satisfaction to their owners ; and I 
shall be happy to lay before your readers, if acceptable, the details 


as to the work done and the consumption of fuel. I also take this 
opportunity to enclose you a sketch, showing how I have applied 
my system to Cornish boilers, under the following circumstances. 


At a chemical works in the East-end of London three boilers 
18ft. long and 6ft. diameter were required to be increased in power 
about 50 per cent. As the owners found the sacrifice of space in 
lengthening the boilers some 12ft. too great, my system of hang- 
ing tubes was adopted instead, and I placed sixty tubes in the flue 
of each boiler, as shown in the enclosed sketch, commencing 
directly behind the bridge. The results are eminently satisfac- 
tory, the boilers yielding the required power without any addi- 
tional expenditure of fuel, and the boilers being generally im- 
ores by the introduction of efficient circulation, my syphons 
wing the water from below the flues and circulating it through 
the hanging tubes. In blowing out, the syphons also in this case 
clear the tubes, without having recourse to Mr. Pinchbeck’s ques- 
tionable improvement. 8. Smarr. 
East-end Patent Syphon Water-tubes Boiler Works, 355, St. 
Leonard’s-road, Poplar, November 21, 1870. 





OUR IRONCLAD SHIPS. 


S1r,— Will you kindly insert the following remarks on the above 
subject in your esteemed periodical. I think that we are too much 
in the habit of considering ironclads as if they were the subject 
merely of statical equilibrium. But the new conditions, carrying 
armour plates and turrets, viz., render it imperative that such a 
vessel should be considered what it is in fact—as a floating inverted 
pendulum acted upon by other pendulii or waves, and that the in- 
ertia and insitia of such plates and turrets should be dealt with in 
some way. I believe that if the Captain had had her centre of 
gravity as in other vessels, still t.e long arcs of circles that her 
heavy armour and turrets would have to describe in rolling would 
make her very sluygish in righting herself, and that waves of a 
certain period would gradually heel her over more and more. I 
had once to report upon a very good sea boat that had the name 
of being crank ; she had required to have sponsons applied after 
being afloat. When in a sea of her own period she rolled, but in a 
shorter sea she would incline over permanently to a position, when 
she became supported by the buoyancy of her sponsons, after 
which she did not incline further. But in this case the weight of 
ship and cargo would be within the vessel, whilst a great portion 
of the weight of the Captain would be at the very outside, and if 
she got a quick incline from the sea the swing of all that weight 
at the end of such a long lever would be excessively dangerous. 

More than a century ago M. Baugnier, in his “ Traité du 
Navire,” devoted several chapters to the consideration of the 
oscillations of vessels and of the effects of heavy weights at a great 
distance from the axis of rotation, which he shows to be the centre 
of gravity of the vessel. 

1 do not think it possible to make an ironclad vessel safe with- 
out a deep, extreme keel, which ought to be capable of being 
lowered or raised. The Admiralty may try ballasting and altering 
the masts, but they will never be able to make a really efficient 
cruiser by such means. Let there be two vessels exactly alike in 
every respect, the same size, shape, and weight, and the centres 
of gravity in exactly the same position, but with the weight of 
which the vessels consist in one case evenly distributed, andin the 
other at a considerable distance from the centre of rotation. It is 
evident that if equal angular velocities round their respective axes 
be communicated to each vessel the latter must heel over much 
further than the other before it can be stopped, because that 
matter or weight becomes a store of force which the other does 
not possess; as the resistance by the upward pressure of the dis- 
placed water would be of the same force and acting at the same 
height of metacentre or leverage in both resistances, the inclina- 
tion must inevitably become greater in that vessel in which the 
circle of gyration is of the greatest diameter. Now the force of 
waves being great, out of all proportion to the whole inertia of 
floating bodies, so much so as to be considered irresistible, the 
angular velocity communicated in both cases would result from 
the velocity of the wave, and would be the same in both instances; 
the difference of angular inertia in the two bodies would be as 
nothing to the force of the wave, and the vessel with the least 
angular inertia could not revolve quicker than the velocity of the 
wave impelling it. Therefore the angular velocities would be 
practically equal. An overwhelming flood would carry away a 
ship with the same velocity as a floating cask. To speak in pre- 
cise language, the force is indefinitely great, but the velocity being 
limited each body could only absorb the amount of angular force 
that its weight and its circle of gyration could enable it to retain. 

If p represent the quantity of matter in any particle of a mass 
mand r its radius vector, then 


V i é i R 
aor a ce 
whieh is the radius of the circle of gyration; and for further illus- 


tratien we will apply this to two different vessels, as in the annexed 
sketck of a vessel, the cross section 





of which is divided into a number of ann or zones con- 
centric with the axis of the vessel. Let the m of the vessel 
in each zone be respectively 70, 10, 10, anc weight in the 
one, and 10, 10, 10, and 70 in the other, counting from the centre, 
and let the radius from the axis or centre of gravity to near the 
centre of each zone be any multiple of 1, 2, 3, 4 feet respectively, 
the squares of which radii are respectively 1, 4, 9,16; then the 
products of the weights into the squares of their respective radii 
will be 70, 40, 90, 160, and 10, 40, 90, 1120, and the sums of these 
products will be 360 for one vessel and 1260 for the other. The 
sum of the weight isin each case 100 tons, and dividing the last 
numbers, by which we have 36 and 126, the square roots of which 
numbers are 6 and 11°23, which, for the sake of simplification, we 
will call 6 and 12, which would be the radii of the circles of gyra- 
tion of the vessels. The angular velocity communicated to both 
vessels having been assumed to be equal, the absolute velocity of 
the circle of gyration of the latter would be double the former, 
and the space through which it would overcome a resisting force 
applied to its circumference four times the space that the former 
would overcome the same force applied to its own circumference, or 
as the square of the velocity, the weights of the circles of gyra- 
tion being in both cases equal. But the larger circles of gyration 
having double the leverage, the force opposed to the smaller 
circle reduced to the larger would be half, and it would overcome 
the force applied to the lesser circle of gyration twice 4. or 8 
times as far, that is to say, as the cube of their respective radii ; 
but as the angular velocity is directly as the velocity of the circle 
of gyration, but inversely as its radius, the — of inclination 
would be 8 divided by 2, or four times the angle of the former 
vessel, before it could be brought to rest, assuming the resistance 
of floatation to be constant, From this it is clear that the angle 








of inclination is as the square of the diameter of the circle of gy - 
tion. Finally—and this is important—the time of a body being 
brought to rest being directly as the weight and velocity, and in- 
versely as the opposing force, it follows that the weights being 
equal and the larger circle moving with twice the velocity, whilst 
the force opposed to it is only one half, the time of an oscillation 
would be as the square of the radius of the circle of gyration, and 
that the first vessel would oscillate four times as quickly as the 
last. 

There is nothing mysterious, then, about the foundering of the 
Captain, for we see here that if two vessels were exactly alike in 
their shape, size, and weight, and the position of their centres 
of gravity identically the same, and of equal stability, as far as 
could be obtained by the process of inclining, yet, if in certain 
circumstances one vessel was heeled over 5 deg., the other, having 
the weight distributed as in an ironclad or turret vessel, would be 
heeled over 20 deg. Further, one vessel would regain its vertical 
position ready to receive another wave in the time it would take 
the other to get back to an inclination of 15 deg., and that the 
other wave would incline i€ still further than the first. It may 
be objected that it would not be possible for the same wave to give 
the same angular velocity to the two vessels in the same time, 
which is rigorously true, + when a force is indennitely great 
the time is indefinitely and one time may be four times or 
forty times preter than the other, and yet their difference be very 
small indeed. 

Now, supposing that it was possible for a ship with an adequate 
keel, when close hauled and exposed to a broadside wind and sea, 
to get into the position shown in sketch, she would be acted upon 
by two forces from the water alone ; there would be the quaqua- 
versus pressure tending to capsize her, and the action upon the 
keel tending to right her. Let us see what that action upon the 
keel would be. Let the difference of the height of the water on 
one side and the other be h and d, the distance between the sur- 
face of the water on the weather side to the surface on the lee side 
measured round the underside of the vessel, and which will re- 
present the mass which has to be set in motion by the gravitation 
due to the height n, then the rush under the keel will be greatest 
when h has become half n, and that velocity will be 


oe 64 (3 h)? 
a vA ( d ) 
Let h be 20ft. and d 60ft., then 4 4? = 100. 
f@ a = / 106624 = 10°3ft. per second. 


The experiments of M. Buat give 1°81 per square foot for the 
impulse of water ona thin board at lft. per second, and, as the 
impulse is as the square of the velocity. we have 106°6X1°31= 
192-9lb. per square foot on the keel tending to right the vessel. 

I fear I am trespassing too much upon your space. Next week, 
with your permission, I will indicate how a sliding keel might be 
fixed and worked. Observe that such a keel can never compen- 
sate for statical stability, though it might be made heavy so as to 
act as ballast. Nothing will resist the moment of the wind but 
the moment of buoyancy. Wa. McNavueur. 

Rochdale, November 26th, 1870. 





BLOWING ENGINES FOR THE WELDON PROCESS, 

S1r,—To the report in your numberfor Oct. 28th—which I have 
chanced not to look into until to-day—of my paper read at 
the Liverpool meeting of the British Association are appended 
three paragraphs, one describing an illustration of the apparatus 
used for the Weldon process, and the other two referring toa 
drawing of one of the blowing engines made for it by Messrs. 
R. Daglish and Sons, of St. Heleus. As those paragraphs, owing to 
some oversight, appear as if they were part ot my paper, I pray to 
be permitted to say that they were not such, and if my paper nad 
included any mention at all of the makers of the blowing engines 
employed by the manufacturers using my process, it would not 
have mentioned Messrs. Daglish and Sons solely. Those gentlemen 
have made for my process five engines, which are working excellently; 
but Messrs W. Neill and Son, of Bold, near St. Helens Junction, 
have made eighteen or nineteen, the working of which leaves 
nothing to be desired; and several have been made by Messrs. 
Robinson, Cooks, and Co., of St. Holens, and Messrs. Bells, Good- 
man, Co., and of the Walker Engine Works, Newastle-on-Tyne. 

WALTER WELDON. 

29, The Cedars, Putney, S.W., Nov. 19th, 1870. 

[We thought at the time, and still think, that it is impossible 
for an intelligent reader to confound the descriptive paragraphs 
in question with the paper which they are obviously intended to 
supplement.—Ed. E.] 


INDIAN CIVIL ENGINEERING COLLEGE, 
COOPERS HILL, SURREY. 
PROSPECTUS. 

THis college has been established at Cooper’s Hill, Surrey, 
under the orders of the Secretary of State for India in Council, in 
view to the education of civil engineers for the service of Govern- 
ment in the Indian Public Works Department. The system which 
it is in contemplation to pursue is described in the following 
regulations :— 

2. Admission to the college will be obtained by competitive 
examination, to which all British-born subjects between the ages 
of seventeen and twenty-one years, and of sound constitution, 
who can produce satisfactory testimonials of good moral character, 
will be eligible. Intending competitors will be required to furnish 
satisfactory evidence on these points to the Civil Service Com- 
missioners, not later than the 20th May.* ‘The college course 
will ordinarily extend over three years (subject to the exceptions 
stated in paragraph 18), and all the students who pass through it 
successfully will be appointed to the Indian Public Works 
Department as assistant engineers, second grade—the salary of 
which grade is 4200 rupees (about £420) per annum—and will be 
provided with a free passage to India. 

3. The competitive examination, which will be conducted 
under the orders of the Civil Service Commissioners, will embrace 
the following subjects : — 








Marks assigned. 

1) English composition... .. .. -- 600 

saree History and literatur 500 1000 
2) Mathematics, pure and mixed - oe ee 
¢ Latin Nae. cowl adh ae 1000 
(4) Greek 1000 
(5) French .. 750 
(6) German .. 75 


(7) Natural and experimental sciences, limited to not 
more than three of the four following branches ; 
viz., (1), chemistry, (2), heat and light, (2), elec- 
tricity and magnetism, and (4), geology and physical 

eography Sec FRE 2) Re. Sete e 

(8) Mechanic.l (geometrical) drawing .. .. 

(9) Freehand (figure and landscape) drawing .. won, ioe. ae 

4. Of these subjects two will be compulsory, viz. :—First, English 
composition to the extent of a candidate’s being able to write 
grammatically and with correct spelling. Second, the following 
branches of mathematics, viz., arithmetic, algebra, geometry (first 
four and sixth books of Euclid), mensuration, and plane trigono- 
metry, in which the candidate will be required to obtain not less 
than one fourth of the aggregate marks assigned to them. 

5. A minimum of one fifth of the total number of marks 


500 


7. The entrance examination will ordinarily be held in July 
The successful candidates will enter into resid in Septemb: 
[But on the first occasion the examination will be held in June 
and the candidates will join in August. ] 

8. The college course will extend, as above stated, over three 
years, each divided into three terms, with vacations of four weeks 
at Christmas, two weeks at Easter, and seven weeks in the 
summer. The Easter term begins on the 15th January, and ends 
on the Wednesday next before Easter Sunday. The summer term 
begins fourteen days afterward’, and ends on the 29th July. The 
autumn term begins on the 16th September, and ends on the 18th 
December. [But on the first opening of the college the autumn 
term will begin early in August. ] 

9, An annual charge of £150 will be made for each student, in 
three payments of £50 per term, which must be paid in advance 
to the Accountant-General, Indian-office. 

10, Of the nine terms into which the college course is divided 
it is intended that two terms at least in the third year, with the 
intervening vacation, shall be passed by the student under a civil 
or mechanical engineer, or partly under each. The fees to the 
engineers under whom the students are thus detached will be paid 
by the Indian Government, and an allowance of five shillings 
a day will also be made to the student for lodging money and 
in lieu of commons while absent from the college during term 
time. 

1l, The obligatory subjects of study at the college will be— 
mathematics, pure and applied, with the mechanics of engineer- 
ing, civil and mechanieal engineering, elementary principles of 
architecture, surveying, mechanical drawing, physical science, 
Hindustani and history and geography of India, accounts; the 
optional subjects taught will be—higher mathematics in extension 
of the cbiigatory course, physical science, ditto architecture, 
ditto freehand drawing. 

12. The proficiency of the students in the studies pursued will 
be tested by periodical examinations, and by assigning values to 
the drawing, surveys, reports, &c., executed by them while at the 
college, as well as to the work done while detached under civil or 
mechanical engineers. 

13. A certain minimum of qualification will be required in each 
of the obligatory subjects, as well as a certain minimum of average 
proficiency in all those subjects taken together, as tested by the 
aggregate marks gained ; but students will be encouraged to pursue 
more particularly those branches of either the obligatory or 
voluntary course for which they may show special aptitude. 

14. This qualifying standard of proficiency, as above defined, and 
as fixed for each year, is to be attained by the student at the end 
of the first and second year, failing which he will not be allowed to 
remain at the college. 

15, A final examination will be held at the end of the third 
year in July. This final examination will also include Latin, 
Greek, French, and German as optional subjects, although no 
instruction will be given in them at the college. The whole 
subjects of examination will be divided into four branches, viz. :— 
First, engineering, including drawing and surveying; secondly, 
mathematics, including the mechanics of engineering; thirdly, 
physical science; languages, ancient and modern, including 
Hindustani and history and geography of India. The proficiency 
of the students will be recorded separately in each of these 
branches in order of merit. 

16. All the students who attain the prescribed qualifying 
standard at the final examination will be appointed to the public 
service on the terms already stated. They will be required to 
embark for India in the beginning of October following. 

17. In the case of those subjects of which the required course 
may be completed by the end of the second year, the marks 
gained at the examination in that year will be carried forward to 
the student’s credit in the final examination. 

18. Although students will ordinarily be required to go through 
a three years’ course, that condition may be dispensed with in the 
case of those who on admission shall satisfy the ccllege authorities 
that they posse s already a competent knowledge of the subjects 
taught at the college. Such students will be permitted to enter 
at once on the second year’s course of instruction, and to qua-ify 
for the pubiic service in two instead of three years. Similarly 
the third year’s course of practical engineering may be dispensed 
with in the case of those who can show that they have already gone 
through an equivalent course. Students consequently who may be 
found entitled to both of these dispensations will become eligible for 
appvintment to the public service after a single year’s residence at 
the coliege, and this period may be still further reduced in special 
cases to a time sufficient to enable the student to go through the 
various exercises which form a part of the college final examina- 
tion. 

19. The system of instruction will be partly what is usually 
termed professorial, by delivery of lectures, and partly tutorial, 
that is, in supervision of and assistance given to the students in 
their work. There will be specified courses of lectures and times 
of instruction, at which attendance will be obligatory, but the pro- 
fessors and instructors in each branch will also give additional in- 
struction to those who desire it. 

20. It is intended that the college staff shall consist of the 
following officers:—The president, professor and assistant professor 
of engineering, professor and assistant professor of mathematics, 
professor and assistant professor of surveying, professor of phy- 
sical science, instructor and assistant instructor in mechanical 
drawing, instructor in landscape drawing, lecturer in Hindustani 
and history of India. 

21. Additional lecturers will be engaged from time to time for 
special subjects, as architecture, geology, &c., as wellas examiners 
for the final examinations. 

22. A laboratory and model-room will be attached to the college. 

23. The sole responsibility for the discipline and management of 
the college and for the general superintendence of the studies is 
vested in the president. 

24, The students will be distributed in sections, each containing 
from ten to twenty, under personal charge of one of the professors 
or assistant professors selected as tutor by the president, to whom 
the tutor will be responsible for exercising a certain degree of 
personal supervision over each student in his division, and for 
conducting ordinary correspondence with the student’s friends. 

25. Each student will be provided with a separate room 
furnished, and with fuel and light, also with the necesgary attend- 
ance. He will be required to furnish his own anon Tes for use 
in his rooms. Students will dine in hall. They may take other 
meals in their own rooms, certain fixed allowances being supplied 
as commons. Additional articles required will be supplied from 
the ¢ kitchen at a fixed tariff, under such rules as may from 
rages i be made. Beer and wine can also be supplied at 
cost price from the college cellar. 

26. The necessary provision will be made for the performance of 
divine service at or near the college. 

27. Students will be required to wear academical costume under 
such regulations as may be prescribed by the president. 

28. Students will be required to make their own arrangements 
for medical attendance when necessary, from persons approved by 
the president. 

PaRTICULARS REGARDING THE INDIAN PuBLIC WorKs DeEpPaRtT- 
MENT. 

29. The engineer establishment of the Indian Public Works 

Department in which successful students in the college will be 














allowed for each subject, except mathamatics, will be deducted 
from all marks gained by a candidate in it at the competitive 
examination. 

6. The fifty candidates who, qualifying in the obligatory 
subjects, obtain the highest aggregate number of marks will be 
admitted to the college. 

* The needful forms of application, with instructions for filling them 


up, and as to the nature of the evidence required, may be obtained from 
secretary, Civil Service Commissioners, Cannon-row, Westminster, 








titled to appointments, consists of the staff of engineers, mili- 
tary and civil, engaged on the construction and mzintenance of 
the various poplic works undertaken by the State in India, <Ac- 
cording to the latest returns the staff comprises 896 officers, of 
whom 363 were military men and 533 civilians. 

30. This branch of the public service is of comparatively t 
origin, aud its expansion has been rapid, the total strength of 
department having been :—In 1840, 113; in 1850, 183; in 1863, 

; in 1867, 602 ; in 1868, 747 ; in 1869, 896, 
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31. The department is supplied from the following sources :— 
First, officers of Royal Engineers ; secondly, other officers of the 


Indian Army who have passed the qualifying examination; thirdly, | 


pee students of Government civil engineering colleges in Eng- 
and and India ; fourthly, civil engineers in practice of approved 
inted direct by the Secretary of State or Govern- 


qualifications ap 
thly, deserving subordinates promoted. 


ment of India ; 


32. The head of the whole department is the Public Works | 


Secretary to the Government of India, whose salary is 42,000 
rupees per annum. There are also four deputy secretaries, each 
in charge of one of the four branches into which the business of 
the department is divided ; viz., buildings and roads, irrigation 
works, railways, and accounts. The whole expenditure controlled 
by the department is estimated for the year 1870-71 at about seven 
and a-half millions sterling, thus distributed :— 








Military works .. .. 1,488,208 
ET bc: 05. e040. 26 06, (me) eee. a0 710,179 
Irrigation works and embankments... .. .. .. «-- 2,338,963 
Roads and miscellaneous works of public rngprg 1,298, 560 
he Gh 6s ke os se oa tex ten Se ge ej 
fn ea oa me ee ee 
tate outlay connected with guaranteed joint stock f, 
TSS! cs de 55 NS oe on oe. og ae } $59,860 
7,457,560 
33, The various ranks of the department are as follows :— 
Salary od annum. 
pees. 
Chief engineers—First-class_ .. 30,000 
Po wad Second-class .. .. .. .. «+ «+ «+ 24,000 
au? — ca WED eo os 08 Se se oe 
juperintending engineer—First c! se ; + , 
” oe Second-class.. 16,200 
” ” Third-class .. 13,200 
Executive engineers— First ss 11,400 
_ Pa Second grade 9,600 
pan es Third grade .. 7,800 
” ” Fourth grade. . 6,600 
Assistant engineers—First grade .. 5,400 
” = Second grade .. 4,200 
Third grade .. 3,000 


A prentices pA Re: ee a ae 
[Note.—Ten rupees are nearly equivalent in value to £1 sterling.) 

34. There are usually two chief engineers in each province, one 
at the head of the roads and buildings branch, and the other of 
the irrigation branch of the department ; but in the smaller pro- 
vinces all the public works are under the superintendence of a 
single chief engineer. The Punjab Railway, tlie first of the pew 
railways undertaken by the State, is under a separate chief engi- 
neer. According to the latest returns there were in all seventeen 
chief engineers for the twelve provinces into which, for adminis- 
trative purposes, British India is divided, of whom six had charge 
of the buildings and roads branches, and five of the irrigation 
branches respectively of their provinces ; five were chief engineers 
of smaller oe and one had charge of a state railway. 
Again, six of these chief engineers were in the first class, and the 
remainder in the second and third class. The chief engineer is 
also usually secretary to, the provincial government in the public 
works department. 

35. Each province or class of works within a province is divided 
into circles, under superintending engineers. The last returns 
show that there were altogether fifty-five officers of this rank in 
the department, of whom twenty-two had charge of circles of 
buildings and road works, twelve of circles of irrigation works or 
lines of canals, twelve of miscellaneous works, and nine of lines 
or portions of lines of state railways. 

36. The superintending engineers are divided under the regu- 
lations of the public works code in equal proportions among the 
three classes. 

37. The actual execution of work is conducted by the executive 
and assistant engineers. @ sanctioned establishment of these 
officers, as well as of the Weber +A oy yaries from time 
to time, according to the Faqpiroments of the public service, but 
it is provided by the regulations that of the aggregate number 
maintained at any time the assistant engineers shall be 60 per 
cent. in excess of the executive. 

38. Of the total number of executive engineers sanctioned for 
any province, it is provided that three-sixteenths shall belong to 
the first grade, four-sixteenths to the second and third each, and 
five-sixteenths to the fourth. Of the assistant engineers attached 
to a province one-third belong to the first grade, the remainder 
with the apprentices, to the other two. 

39. Civil engineers appointed to the department from the new 
civil engineering college enter as assistants, second grade. They 
will either be placed at the disposal of the Government of India, 
and will be posted on arrival to one of the provinces under the 
administration of that Government,* or else they will be sent in 
the first instance to Madras or Bombay, in which case they will 
not be liable to transfer from those provinces. 

40. Promotions from one grade or class to another are dependent 
on the ocgurrence of vacancies in the sanctioned establishment, 
and are ated in the following way : 

41. Promotions of their assistant and executive engineers in 
Madras, Bombay, Bengal, North-West Provinces, and Punjab, 
are made by the Governments of those provinces respectively, 
but the otions of the officers of these classes serving in the 
seven er Provnees are made from one general list by the 


Government of Indi 
42. Pro otions to su: riptending and chief engineer are made 













on one list for dia, ay in Madras and Bombay, 
where the ¥acancies in all es are filled up by the local goyern- 
ment the officers serving under them respectively. 


. m is made w tion ; mere seniority i 
considers confer no claim to Ael aw & 

44. Further particulars regarding the regulations of this branch 
of the public service, as to leave, pensions, &c., will ie found in 
- appendix to this prospectus, which can be obtained on applica- 

ion. 
APPENDIX. 

Extracts from the rules for the grant of leave of absence and 
pensions applicable to civil engineers in India. 

: Leave of Absence. 

The following are the kinds of leave allowed—First, leave on 
medical certificate ; second, leave on private affairs and furlough ; 
third, privilege Jeave ; fourth preparatory or additional leave. 

9. Leave on private affairs and furlough will be granted by 
Government, or by authorised officers, on sufficient cause being 
shown, and when the concession of the in ulgence may in no way 
interfere with the interest of the public service. 

10. When an officer on leave in England is permitted by the 
Home Government to return to duty by a particular vakedl, this 
Se if necessary, will be held equivalent to an extension of 

ave until the arrival in India of the vessel on which the officer 
is permitted to return. 

11. Leave on medical certificate, with allowances, must in no 
case exceed three years in all, and not more than two years may be 
taken at one time. Subject to these restrictions, leave within 
Indian limits may be granted, with allowances, on medical certifi- 
cate, as often as sufficient cause is shown; but beyond Indian 
limits, sych leave cannot be granted more than twice during the 
whole period of service, Should any further leave be applied for 
on medical certificate, it may be granted, but without any allow- 
ance. Preparatory leave counting as service towards pension can 
only be admitted in regard to two periods of leave. 

12. Leaye on priyate affairs and furlough, with retention of 
office, may be granted as follows :—Leave on private affairs—for 


six months in one period—which leave may he re after in- 
tervals of ears. Second, or a furlo fay R after 
ten years’ ce, and a second furlough, for one year, after 





* Bengal, North-West Pro 
Burmah, Berar (Hyderabad), panty Rng, BE cae 





| eighteen years’ service in India—such absence being limited to two 
years during the whole period of service. 

13. On taking leave under the preceding rule, for the first time, 
| an officer must decide whether he will apply for leave on private 
affairs or for furlough, and having once exercised his option and 
obtained leave accordingly, he will not, during the remainder of 
his service, be eligible to the other description of leave. 

14. Furlough, and leave on private affairs, taken in India, will 
reckon from the date of leaving office to the date of return thereto. 
Furlough, and leave on private affairs, taken beyond India, will 
reckon from the sailing of the vessel on which the officer embarks 
to the date of his return to India. 

15. Furlough or leave on private affairs cannot be taken in con- 
tinuation of privilege leave. 

16. Privilege leave, when it can be granted without injury to the 
public service, and without additional expense to the State, may 
be allowed for not more than one month in each calendar year, to 
be taken either in one period or in not more than two instalments. 
Privilege leave may also be allowed to accumulate up to a limit of 
three months. 

17. Privilege leave for one month in each calendar year may be 
allowed to officers who have not been absent on leave for eleven 
months immediately preceding, unless they took their last privi- 
lege leave in two instalments, in which case the indulgence will 
not be available until eleven months after the expiration of the 
first instalment, and six months after expiration of the second in- 
stalment of the previous year’s privilege leave. 

18. Preparatory or additional leave is allowed to officers pro- 
ceeding toor from a sanatarium on medical certificate, or to or 
from the port of embarkation from India to Europe on private 
affairs, furlough, or medical certificate, and is limited to such 
period as the authority granting leave may think sufficient. 

cers ropeoding from presidency towns, on sick leave beyond 
sea, will be allowed fourteen days for preparation. 

19. Officers retiring from the service on pension will be allowed 
fourteen days’ leave on half-pay, provided the indulgence can be 
given without detriment or extra expense to the public service. 


Absentee Pay 
20. Absentee pay, if at half salary, shall in no case exceed 
rupees, or £600 per annum; or if at one-fourth salary, shall not 
exceed £300 per annum. Within these limitations, absentee pay 
will be given as follows :— 

I. To an officer absent on sick leave in or out of India, half salary 
for the first fifteen months of each period of absence (or, if the leave 
be taken ip short periods in India, for the first thirty months taken 
from time to time, provided that half salary be not drawn for more 
than fifteen months at any one time), and one fourth salary during 
the remainder of his absence on allowances. 

II. To an officer on leave on private affairs, one-half of his salary 
for a period not exceeding six months of continuous absence, and 
for any further period of preparatory leave which may be granted 
tohim. But, if an officer absent on private affairs obtain an ex- 
tension of leave on medical certificate, he will be subject for the 
whole period of his absence to the rules for sick leave. 

111. To an officer proceeding on furlough whose salary does not 
exceed 200 rupees per month, one-half of his salary ; provided, 
however, that it shall not exceed 800 rupees, or £80 per annum. 
If the absentee’s salary shall be— 


Rupees. Rupees. Rupees. 


” 
» 1200 lowance of 4000 ,, 400 


IV. To an officer on preparatory leave, one-half salary before 
commencement of other leave, and, on return from leave, one-half 
salary, one-fourth salary, or furlough pay, according to the rate of 
allowance he may be then drawing. 

V. To an officer on privilege leave, full pay. 

21, An officer who overstays privilege leave by not more than 
one menth will forfeit pay for the period in excess ; but, if he ex- 
ceed his leave by more than one month, his office will become 
vacant. An officer on privilege leave who may resign the service 
or who may obtain sick leave without first rejoining, will, in the 
former case, forfeit his salary for the period of privilege leave, and 
in the latter case be subject to the rules for sick leave for the 
whole period of his absence. 


Superannuation Allowances and Pensions.—Allowances on Retire- 
ment. 

6. On production by an applicant of such medical certifi- 
cates as shall satisfy the Government under which he may be 
serving of his incapacity to serve longer in India he may be 
allowed— 

I. Under fifteen years’ service, a gratuity not exceeding twelve 
months’ salary. 

II. After fifteen years’ service, one-third of his average. salary 
(and of his personal allowance, if any) during the previous 
five years; Eevee that in no case shail a pension be 
granted exceeding the sum of 3000 rupees per annum, whatever 
the amount of salary, nor of 2000 rupees per annum, if the salary 
shall not exceed 12,000 rupees per annum. 

Ill. After twenty-five years’ service, one-half of his average 
salary (and of his personal allowance, if any) during the previous 
five years ; provided, however, that in no case shall a pension be 
granted exceeding 5000 rupees per annum, whatever the amount 
of salary, nor exceeding rupees per annum, if the salary 
shall not exceed 12,000 rupees per annum. 

7. After thirty years’ service or upwards, a pension may be 

ted, without production of medical certificate, of the same 
amount and subject to the same limitation as that sanctioned for 
twenty-five years’ service on medical certificate. This pension, 
as the reward of faithful efficient discharge of duty for thirty 
years, is termed a good service pension. 

8. Pensions of the full amount authorised in paragraphs 6 and 
7 are to be granted only as the reward of approved service. In 
any case in which an uncovenanted servant, without having in- 
curred the penalty of removal from Government employ, shall, 
nevertheless, in the opinion of the Government under which he 
has been serving, not be entitled to the full amount of pension, 
the local Government will make such a reduction in the amount 
of pension as it shall consider just. 

ee The foregoing rates of pension and gratuity are applicable 
also, without the prodyctionof a medical certificate of unfitness for 
service, to officers discharged on reduction of establishment. 


Service towards Pension. 

10. Dismissal for misconduct entails forfeiture for the benefit of 
past service, 

11, Service as a substitute does not count towards pension. 

12. Periods of service before the age of twenty-two, orof absence 
on other than privilege leave and preparatory leave, shall not 
count towards pension ; nor shall preparatory leave be allowed to 
count as service if it is granted in addition to leave on medical 
certificate to an officer who has enjoyed leave of the latter descrip- 
tion on two previous occasions. 

13. The whole of the service in virtue of which pension is claimed 
must have been passed in an eligible grade and on a permanent 
establishment ; but claims barred by this rule will be especially 
considered if the promotion from an ineligible grade was 
bestowed as a reward for meritorious service or for good con- 

uct. 

14. The period of service must be continuous; but, in case 
of the abolition of the office held by an officer, and his being sub- 
sequently employed by Government, his first period of service is to 

en into account, 
Gratuities. 

15. When an officer is discharged with a gratuity under these 
rules on reduction of establishment, the gratuity will not be given 
to him in one sum, but in monthly instalments of a month’s 
pay until the full amount is paid. Should he be re-employed 

ore or after the period for which gratuity is allowed, he will 





Above 200 400 per month ( he may be } 1300 or 130 | 
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have the option of refunding the gratuity and recovering his 

former service, or of forfeiting ‘that service by retaining the 

gratuity. In the latter case any balance of gratuity remaining 

undrawn at the date of his re-employment may be paid to him, 
Payment of Pensions. 

16. Payment of pension will commence from the date on which 
the applicant ceases to be borne onthe establishment, orfrom that 
of his application, whichever may be the later date. 

17. No pension shall be payable in arrear for a period exceedin 
six months, without the express sanction of Government obtain 
through the civil paymaster, unless the cause of the suspension of 
payment shall have been the neglect, order, or act of some public 
officer, and beyond the control of the pensioner, when the civil 
paymaster, on a reference being made to him, shall exercise his 
discretion in passing arrears for payment, or submit a representa- 
tion of the case for the information and orders of Government, as 
he shall consider proper. 

18. An officer shall, on retirement, have the option of drawing 
his pension either in India or from the Home Treasury. After 
exercising his option on retirement, he may, at a subsequent 
period, change the place of payment from India to England, or 
vice versd. This change can, however, be allowed but once. The 
payments in England will be made at a rate of exchange which is 
annually fixed in communication with the Lords of the Treasury 
for the adjustment of transactions between the British and Indian 
Exchequers. 





ON A NUMERICAL THEOREM, WITH PRACTICAL 
APPLICATIONS.* 
By W. H. WALENNS. 
THs novel and practical theorem is, *‘ that if ¢ be the tens’ and 
u the units’ digit of a two-figure number, and 8 be any integer 
less than 10, then 
(10 — 4% ¢+ u 


has the same remainder to @ as 10 ¢ + u.” 

For (10 — #) ¢ + u, when expanded by multiplication, becomes 
10t—?#t+u, or (10¢+u) — ? ¢; this latter expression only 
differs from 10 t -+ u by an exact number of times ?, and there- 
fore has the same remainder to ? as 10 ¢ + u. 

When this theorem is adapted to other than two-figure numbers 
the expression (10 — @) t¢ + u by expansion becomes 

(10 — 3)»—a + (10 — @)»--b + (10 — 2)n-3¢ + 
(10 — 4)? s + (10 —4)¢ + u, 
if a = the number of digits or figures in the given number, for 
each time 10 occurs as 9 factor in any term it must be treated in 
the way above indicated. 

Phe remainder to any digit may be determined by means of the 
expression (10 — ¢) ¢ + u, without the knowledge of any mu!tiple 
Of that digit. When the arithmetical operation indicated by the 
formula (10 — 2) t + u is resorted to, however large the number 
may be that is operated upon, the said operation is repeated until 
only one digit remains, thus yielding the remainder to @ without 
the performance of any division. When ?= 9 the operation 
consists merely of the addition of the digits of the given number, 
reducing the result from time to time to a single figure, as may be 
réjuisite, also by addition; for, other values of 2 less than 9 
multiplication as well as addition is necessary. The name unita- 
tion has been given to this class of operations, the remainders 
being unitates, and the divisor (#) the base. 

Operations upon remainders being analogous to operations (of 
the same kind) upon dividends, and operations (unitation) in 
which the base has any value less than 10 (and certain values above 
10) becomes available to verify arithmetical operations. Also the 
unitate of an unknown number may be calculated from a known 
number with which it is connected by certain kuown operations. 
The following willillustrate andsuggest applications of the theorem. 

The general form of the notation to indicate the unitate of a 


number (z) to the base 4, is v 2x = y, in which » is necessarily 
equal to or less than #. As vz is the simplest series of unitates 
that are useful, the suffix is left out, thus vz. Example— 

a = 28 (25° — 2°) = 16604. v1(4—5) =r (1Is—5) =8; 
also, 

vl16604=8 wae=al(a#— vr, 2) =e 7 (9—4) =7; 
also, 


v, 16604 = 7. 

Formule involving direct operations in decimals may be checked 

in the same way as other formule. Example— 
aw = (2°8 — 54) (51°5 + 5*— 7*) = 116°17982. 
vr2=v(l0—9) (2+ 708—vr7)=—71 (24+7—)=8 

Formule involving indirect operations, whether decimals or 
otherwise, must have the remainders of divisions or other termi- 
nations of the process taken fully into account. Example— 

= = 5 t, = v— =]; 
"ea 7. ."" 
also, P 4 “a 
» (2-00588 5 = - 
» (2°00588 + j= 0544) =" Fah 

Series of unitates have remarkable properties which fit them for 
practical use in the veritication of tables, &c. Recurrence is a 
general and most yaluabie rule with all series of unitates, and 
singular sequences are common. The series (to the base 9) for the 
squares is 1, 4, 9, 7, 7, 9, 4, 1, 9,1, 4,9, &c. By means of the 
series for negative powers the unitates that correspond to certain 
circulating decimals may be assigned ; for instance, } = “142857, 
14, &ec., has its unitate (to the base 9) equal to 4; yy has its 
unitate equal to 1, and so on. 

The expression (10 — 4) ¢ + wu also furnishes the means of 
obtaining unitates to bases greater than 10, such as 11, 12, 99, 
999, &c. For instance, by operating with alternate digits, 
Vo 6053 = v,, 113 = 14. 

if the unitates (to various bases) of a number be given it is 
possible to find the number; if 6 be less than 10 the number 
of unitates required for the purpose will (at least) be equal to the 
number of digits in the desired number. For instance, required 
the two-figure number whose unitate to the base 9 is 5, and to 
the base 10, 4; this is found, by comparing the unitates of the 
two-figure numbers to the said bases, to be 1 

Checking calculations, verifying tables, and ascertaining re- 
mainders to divisors are therefore accomplished with ease by 
means of unitation. 








BOILERS FOR HEATING THE HOUSES OF 


PARLIAMENT. 

Few individuals are aware of the existence of an enormous 
and costly apparatus for heating and ventilating the Houses of 
Parliament. With the ventilation of the building we have 
nothing to do just now, it must suffice to state that it is effected 
by a number of upcast shafts driven by coke fires in the roof of 
the building, and attended by a considerable staff under Dr. 
Percy and his resident assistant Mr. Prim. The air before 
entering the houses is warmed by passing it over a large surface 
of steam tubing filled with extensions, constituting what is 
termed a“ battery ;” the essence of which is, that the air on 
its way to the House is passed over a large number of metal 
plates heated to a high temperature. Last winter it was found 
that the seventeen boilers used for the supply of steam to 
this piping being twenty years old, and more or less worn, were 
unsafe, and under the advice of the Manchester Steam Users’ 
As-ociation all these boilers were removed and replaced by the 
four new boilers which we illustrate in the accompanying en- 

raving. 
° Thess boilers afford an admirable example of what a standard 
steam boiler of the best construction should be. They are 
placed in a boiler house at the Peers’ end of the building. They 
* British Association, 
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. LONGITUDINAL SECTION 


lie longitudinally with the coal bunkers in front. The roof of 
the boiler-house is of corrugated iron without ties, in one span, 
and of elliptical shape. The whole work was executed by Mr. 
Joseph Clayton, of the Soho Foundry, Preston, and is of the 
best possible quality, the boilers especially being got up almost 
without regard to expense. They are of the double-flue Lan- 
cashire type, 28ft. long and 7ft. diameter. 

These boilers are constructed and fitted with every convenient 
appliance which long usage has proved to be most certain to 
insure perfect safety, and all their arrangements are in accordance 
with the plans adopted and recommended hy the Manchester 
Steam Users’ Association, and were made under the inspection of 
their engineers. The whole of the plates are of the best-best 
South Staffordshire manufacture, except that portion of the flues 
in which are the furnaces, which are of Low Moor iron. The 
edges of the shell-plates are planed, so as to make perfectly 
straight joints, whichis an advantage in facilitating caulking. 
All the longitudinal seams are double riveted. The end plates 
are turned on their outer edges, and the openings for flues are 
bored, and the shells and flues are fitted to these, thus insuring 
that the fines and shells are almost perfectly true circles. 

The plates of the flues are welded in circular rings, and their 
transverse joints are flanged. The advantage of this method is, 
that all the rivets and thick parts of the joints are surrounded by 
the water, and no portion of the furnace, except the small 
thickness piece between the joints, is e to the action of the 


flame. In boilers constructed on the old plan with ordinary lap- 
joints the action of the flame and the fire on the joints isto burn 
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them away, and to cause the boiler to be much sooner worn out. 
The plan is also attended with an additional advantage, inasmuch 
as the flues can be constructed of thinner plates, as each joint 
forms a ring round the flue, thus securing a very much stronger 
tube than could be got by the old method even with thicker 
plates. 

A steam-junction valve and anti-priming pipe is placed at A. 
This pipe is as efficient, and has many advantages over the 
dome, which are sufficiently obvious. The valve P is a dead- 
weighted safety-vaive. The circular rings are the weights laid 
on, so proportioned that each ring adds 51b. per square inch to 
the working pressure. 

The valve marked C is a low-water and high-pressure safety- 
valve combined, and is so arranged that it discharges the steam 
when the water gets below a certain point, thus relieving the 
boiler of its pressure, and calling the attention of the attendant. 
It also blows off when the steam gets to a higher pressure than 
the valve was designed toallow. This valve possesses the impor- 
taut advantage that it cannot be tampered with during the work- 
ing of the boiler. 

At D is placed the’feed-valve, which also answers as check- 
valve, 4in. above the furnace crowns, so that should any ob- 
struction be forced between the valve and its seat, preventing 
its closing, the leakages arising from this cause at any time 
could not empty the boiler below the level of the valve, and the 
crowns of the furnaces can never be left bare. The longitudinal 
pipe is attached to this valve inside the boiler. The feed-water 
is then carried a considerable distance into the boiler, and in its 
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passage is warmed and discharged through a pipe perforated with 
small holes, over a considerable surface, and the evil of discharg- 
ing a volume of cold water at one place is thus avoided. The scum 
tap is placed at E, and connected to this, and running the whole 
length of the boiler, are suspended shallow troughs. In these 
troughs are collected the impurities that boil to the top of the 
water, and they are then blown out through the tap to the drains. 
Each boiler is fitted and provided with two sets of improved glass 
water gauges, and an indicator is fixed between, pointing to each, 
showing the proper level at which the water in the boiler should 
be kept. The steam pressure gauge is fixed at K, and is of the 
best improved Bourdon make ; each gauge is also provided with 
an additional tap, so that an indicator can at any time be attached 
to test its ———- It will be perceived on reading the above 
that these boilers have been designed specially with regard to 
the utmost safety ; all the fittings, as far as possible, have been 
adopted and arranged so as in a great measure to check each 
other, and the greatest care has been taken to secure all the fa 

cilities possible for cleaning and repairing any portion of the 
boiler fittings. Means for regulating the dampers are brought 
to the front of the boilers, and provided with indices to mark 
the position of each damper. The boilers are fed by a Giffard’s 
injector, placed at L, which feeds direct into the main feed-pipe. 
Taken as a whole, these boilers are well worth the attention of 
cotton spinners and others who desire to have the best and safest 
possible boilers. They reflect much credit not only on the 
makers, but on the engineer of the Manchester Steam Users’ 
Association, which has insured them, 
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PUBLISHER’S NOTIOE. 

*,* With this week's number of THE ENGINEER we issue as a 
Supplement No. XXXIX. of our Portfolio of Working Draw- 
ings, representing details of 120 horse-power surface condensing 
oscillating engines, by Messrs, J. Watt and Co. Each number, as 
issued by the Publisher, will contain the Supplement, and Sub- 
scribers are requested to notify the fact at our office should they 
not receiveit. The first sheet of drawings of these engines ap- 
peared in our impression for August 5th, 1870. 

There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the r ining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 














TO ‘CORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
must therefore request our to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*,” All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 

necessarily for publication, but as a proof of 

whatever will be taken of anonymous 


the writer, not 
goed faith. No notice 
communications. 

J. H.—We think the sentence is quite clear, though not very elegant. 
simply means one part of each ingredient. 

H. M. C.—Many thanks. We have already had two complete papers on the 
subject of testing the strength of gunpowder, which are, we believe, as com- 
plete as the paper to which you refer. 

A Boiter Man.—We presume that what you want to know is how to cal- 
culate the proper thickness of plate for any given srtain, dc. This we 
have often explained in our columns. We cannot spare space to do it 
again. We advise you to purchase an admirable little treatise on steam 
boilers, by Armstrong, which you can obtain for 2s. through any book- 
seller. It will give you an immense amount of information as to the 
strength of boilers, and much more besides. 

INJECTION.—As your engine will start whether the injection is on or not, we 
think that, under the circumstances, you may safely do as you propose, 
especially if you keep the engine running pretty continuously. A case 
came under our notice some years ago in which the water was led from a 
viver for a distance of over 130ft., and had to rise in dry weather, when 
the river was low, through a height of about 6ft. The arrangement worked 
satisfactorily on the whole, but much time was occasionally lost in blowing 
through and trying in vain to get cold water into the condenser. If you 
place a small cold water tank a few feet above your condenser, and lead a 
pipe from it to the condenser, so that at starting you con command a suff- 
cient supply of injection water to prevent the condenser becoming hot, you 
will have no difficulty. ° 
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DRY ROT IN TIMBER. 
(To the Editor of The Engineer.) 
Srr, —Will any correspondent meen A inform me, through the medium of 
your paper, the best remedy for newly-formed dry rot in timber ? 
Salop House, Bilston, November 21st, 1870. ALPHA. 


MEETINGS NEXT WEEK. 
Tue InstiTUTION oF Crvit Enornrers.—Tuesday, December 6th, at 
p.m.: “On the Theory and Details of Construction of Metals and 
Timber Arches,” by Mr. Jules Gaudard, C.E., Lausanne. 
Society or ENGINEERS. — Monday evening, December 5th, 1870, at 
7.30 p.m.: ‘‘On the Economics of Railway Maintenance,” by Mr. E. 8. 
Crompton. 
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THE INDIAN CIVIL ENGINEERING COLLEGE. 

AFTER a somewhat long suspense, and a period of some 
uncertainty as to whether the pro Civil Engineeri 
College for India would ever really be established, an ad- 
vertisement and a prospectus have at last been published, 
in which the general principles upon which that establish- 
ment is to be conducted are fully disclosed. The college, 
it appears, is to be established at Cooper’s-hill, near 
Egham, in Surrey, about twenty-two miles distant from 
London, upon one of the lines of the South-Western Rail- 
way. The first examination for admission to the college is 
to take place in June next, and the number of candidates 
to be selected has been fixed at fifty. The examination 
will be open to all British-born subjects, of good character 
and sound constitution, between the ages of seventeen and 
twenty-one years. The successful competitors, after un- 
dergoing a three years’ course of instruction at the college, 
including a practical course under a civil or mechanical 
engineer, and on being found qualified, will be appointed 
to the engineer service of the Indian Government at a 
salary commencing at £420 per annum; that is, as an assis- 
tant engineer of the secon e. This is an improve- 
ment upon the former competitive appointments, wherein 
the su candidates were posted to the next lower 
grade upon first joining their appointments. The prelimi- 
nary examination, which will be conducted by the Civil 
Service Commissioners, comprises only such subjects as are 
usually acquired by any one of an ordi liberal 
education, particulars of which will be found in the 
prospectus which we publish in another part of our pre- 
sent number. Ordinarily these examinations will be held 
in July, and thecollege course willcommence in the following 








September; on the first occasion, however, the examinatio® 
will be held in June, and the candidates will join i2® 
August next. The annual charge is fixed at £150 for each 
student. Whether this charge is excessive or not 
experience alone can determine, but there can be 
little doubt that it will have the effect of shutting 
out from the service a class of men of which many 
have formerly found their way in through the late 
competitive examinations, Each year will be divided 
into three terms, and it is intended that two terms at lesat 
in the third year, with the intervening vacation, shall be 
passed by the student under a civil or mechanical engineer, 
or partly under each. The fees to the engineers under 
whom the students are thus detached will be paid by the 
Indian Government, and an allowance of five shillings a 
day will also be made to the student for lodging money, 
and in lieu of commons, while absent from the college 
during term time. Although students will ordinarily be 
required to go through a three years’ course, we observe 
that provision is made for such students who shall satisfy 
the college authorities that they possess already a com- 
petent knowledge of the subjects taught at the college 
to enter at once on the second year’s course of instruction, 
and to qualify for the public service in two instead of 
three years. Further provision is also made for the case of 
those students who may be still further advanced, who 
may become eligible for appointment to the public service 
after a single year’s residence ; and this period may be 
still further reduced in special cases to a time sufficient 
to enable the student to go through the various exercises 
which form a part of the college final examination. These 
provisions are in accordance with what we have advocated 
upon a former occasion, and appear fairly to meet the cases 
of all who may have been studying for some time past 
with the view of competing for appointments at the 
annual examinations which have now fen. superseded by 
the college. Those who may have been preparing them- 
selves really with the view of becoming engineers will, no 
doubt, fully appreciate the means thus held out to them of 
entering the Indian service; but it is to be feared that 
such as may have relied only upon the objectionable 
system of “ coaching” for their examiuations will find their 
experience, thus gained, of but little avail at the final 
college examination. 

The general provisions of the prospectus appear to have 
been carefully laid down, and if it is but found in practice 
that they can be fully realised, the prospects of the college 
would appear to be, at least, fairly favourable. It is not to 
be feared that any difficulties will arise in carrying out the 
theoretical course of the proposed training, which may be 
insured by the careful selection of professors in the first 
instance, and the vigilant supervision of the principal over 
all matters connected with the establishment. With re- 
gard to the practical training, however, more than ordinary 
care must be exercised in the selection of engineers with 
whom to place the students; and whilst only those should 
be chosen who have actually some important works in 
progress, only a limited number should be allowed to be 
placed upon any one work, and that of a class for which 





each student may have previously shown the greatest apti- 
tude. Above all things, it should be forcibly impressed 
upon each engineer to whom these young men may be en- 
trusted for the completion of their education that it is not 
intended that they shoald merely be allowed to watch the 
works in progress, but that they should be employed as 
assistants upon such works, and be called upon to fulfil 
precisely the same duties that they would be required to 
perform if they had been in the position of paid employés 
of the engineer. Even under such a system as we have 
endeavoured briefly to describe it cannot be supposed that 
any vast amount of practical skill will have been attained 
in this country. Neither is this absolutely necessaryfor 
future service in India, for the manner of carrying out 
works in that country differs essentially in many respects 
from that in which it is done at home; and hence the 
necessity rather for obtaining a thoroughly sound theo- 
retical knowledge at home of all the principles of engineer- 
ing, leaving, in some measure, the practical application of 
those principles to be learned in the execution of works in 
India, and after the manner practised in that country. 

The first prospectus of any new institution —such as 
that to which we are now referring—must of necessity be 
considered as somewhat tentative; and although the one 
now before us appears to have been drawn up with care, 
and with the view of meeting all the anticipated necessi- 
ties of the case, it is impossible to form any conclusion at 
this early stage of proceedings as to the probable success 
or otherwise of the undertaking. Hitherto the number of 
appointments of civil engineers from this country has been 
less than those appointed to the Public Works Depart- 
ment direct by the authorities in India; and it must be 
observed that in the present prospectus authority is still 

reserved to the Secretary of State and the Government in 
Fodia to make direct appointments to the Department of 
civil engineers in practice of approved qualifications. 
The other means of recruiting the service which pre- 
viously existed have also been retained, so that the Civil 
Engineering College in England will be the means of con- 
tributing but a yr of the annual recruits required for 
keeping up the full strength of the Public Works De 
ment ; it will, however, probably have the effect of raising 
the standard of efficiency of the service generally, and of 
securing to the civil branch some of the advantages at 
present enjoyed only by the more fortunate military mem- 
bers of the establishment. It is true that the consolidated 
pay of mili and civil engineers is now equal, but in 
addition to this the former still draw their military pay, 
according to their military rank, in that department, and 
thus they enjoy still larger emoluments than civil engineers 
of equal standing and position in the department. Hence 
it will become a question of some importance for parents 
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to consider whether they would not rather educate their | pri 


sons as military engineers, at a less cost both as regards 
money and time, and thus secure for them the superior 
emoluments which are still accorded to that branch of the 





department. Similarly, a shorter and somewhat less ex- 
pensive course at Roorkee will entitle students at that 


college to appointments in the Public Works Department, 
and it consequently remains to be seen what attractions 
can be held out to secure a full supply of students at the 
new college. The means of education there available will 
probably be far superior for the training of civil engineers 
to anythingfto befound either at Woolwich or Roorkee, and 
in that respect the service will surely be benefitted, whilst 
those who select the college in preference to other means 
of entering the service of Government in the Indian Public 
Works Department will, under ordinary circustances, un- 

uestionably prove the best engineers, to the advantage of 
the State and of their own professional reputation. 


LOCOMOTIVE IMPROVEMENT. 


Is our last impression we endeavoured to show that no 
improvement in the comparative efliciency of the locomo- 
tive boiler can be expected so long as the existing type is 
retained in its integrity. This argument is based on the 
fact that the modern boiler, being no better than the boiler 
of ten, fifteen, or twenty years ago, it is hopeless to ex- 
pect any further improvement. It is, of course, just pos- 
sible that the able engineers who have devoted their atten- 
tion to designing locomotives have one and all suffered 
those features in which improvement could have been 
effected to escape them; but this theory is to the last 
degree improbable. We hold, therefore, to our statemen 
that unless some radical change is introduced in the con- 
struction or working of locomotive boilers, we are not jus- 
tified in reckoning on any better result than an average 
evaporation of some six and three-quarters or seven pounds 
of water per pound of coal burned. What the radical 
change in construction and working is to be we are unable 
to say positively, but we can at least indicate the nature of 
the alterations which are likely to prove advantageous ; 
and it is to be borne in mind that although these altera- 
tions may be very radical and thorough in their character, 
it does not necessarily follow that the general character- 
istics of the boiler, at least as regards external form, need 
undergo much change. 

In former articles we have explained the points in which 
the ordinary portable engine boiler constructed by agri- 
cultural engineers is superior to the vertical boiler, but the 
statements we have made with reyard to portable boilers 
will not hold good for the locomotive boiler. We have 
deprecated to a certain extent any innovation on ordinary 
portable boiler practice, but we cannot deprecate inuova- 
tion on ordinary locomotive practice. The principal causes 
of the low economical efficiency of the locomotive boiler 
are inefficiency of surface, want of circulation, and rapi- 
dity of draught. The tubes in locomotives are packed so 
close that the presence of good circulation is almost out of 
the question ; but the tubes in portable boilers are so 
widely spaced that the circulation ought to be, and doubt- 
less is, much more efficient. As regards the second point the 
draught is much less energetic in portable than in locomo- 
tive engines ; and for any given length of flue the pro- 
ducts of combustion are suffered to remain :a longer time 
in contact with the iron. Lastly, the temperature of the 
water in portables being much lower than in locomotives, 
an element of economy is secured in the first which is lack- 
ing in the latter. We shall not extend our comparison 
between two boilers so apparently similar in type, but 
totally dissimilar in working conditions. It will, we think, 
be found, on close examination of every point connected 
with the two boilers, that the similarity between them is 
apparent only ; and that it is simply impossible to argue 
from the results obtained with one, what results ought to 
be obtained with the other. We may, therefore, dismiss the 
portable boiler for the present. We have spoken of it here 
only to guard ourselves against the possibility of being ac- 
cused of inconsistency by those who think proper to read 
these articles with those which appeared in our impres- 
sions for July 29th and August 5th, 1870. 

Before we can hope to improve upon the existing loco- 
motive boiler, it is absolutely essential that we should 
thoroughly comprehend the nature of the defects which 
it is proposed to eliminate. What these are we have 
just stated in general terms. But many people speak of 
the phenomena of defective circulation, inefficient surface, 
and forced draught, without possessing any accurate percep- 
tion of the way in which these defects really operate for 
evil. We shall endeavour to place these matters in the 
clearest possible light, and to draw some conclusions which, 
at the same time that they are, as we believe, unavoidable, 
will not fail to suggest a means of improving the evapo- 
rative economical efficiency of the locomotive boiler. 

First, as regards inefficiency of surface. This simply 
means that the tubes and fire-box plates become coated 
with scale, which, being composed of sulphate of lime and 
other salts, and earthy matters, is a very bad conductor of 
heat. The effect of the presence of this deposit on the 
tubes and fire-box is that less heat can escape in a given 
time from the products of combustion into the water than 
would be the case if the deposit were not present. In effect, 
deposit virtually reduces the length of the tubes and 
diminishes the size of the fire-box. It is not certain, how- 
ever, that deposit in moderate quantity diminishes the 
actual efficiency of a steam boiler. Peclet has shown that 
iron boilers evaporate just as much as copper boilers in a 

iven time, although the conductivity of copper is nearly 
fouble that of iron, because, to use Peclet’s own words, 
“‘When the thickness of a metal is augmented, its con- 
ductivity is diminished, but the temperature of its external 
surface is augmented in just the same ee “Te 
is believed that, as the quantity of heat transmitted 
augments with the temperature of the exterior sur- 
face, the influence of the kind and thickness of the 
metal is very trifling.” Peclet then goes on to furnish 
proofs in support of this belief, for which we must 
refer our ers to Peclet’s “Traité de la Chaleur,” tome 
emier. Again it must not be forgotten that the quantity 
of heat passed in a given time though a plate depends 
much, very much, more on its power of a tion and 
emission on its power of conducting. e precise 
meaning of this statement will be found a clearly set 
forth in a paper on “ Water-tube Boilers” before the 
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Society of Engineers on the 6th of May, 1867, and repro- 
duced shortly afterwards in our pages.* 

Now we do know that deposit directly affects the con- 
ducting power of a tube, but we do not know whether 
deposit increases or diminishes its emissive power. It is 
possible that a coated surface will emit more heat than a plain 
smooth metal surface, because the coat of deposit is rough, 
and the roughness may aid the formation of steam like the coil 
of silver wire on the little bits of pure coke used by chemists 
to obtain equable ebullition in laboratory experiments, 
But whether it does or does not, it is certain that the direct 
effect of anything more than the thinnest possible coating of 
deposit operates prejudicially. It does not follow that 
the actual energy of the boiler as a steam generator will fall 
off. The temperature in the tubes is augmented and the 
same quantity of heat finds its way per second or per 
minute into the boiler, but this result is only obtained by 
harder firing; in other words, by burning more coal. The 
dirtier the tubes and fire-box the higher will be the tem- 
perature in the smoke-box, and of course the greater the 
waste. 

And here it will be well to notice an objection con- 
stantly urged by those who believe in the excellence of the 
locomotive boiler which may be thus stated:—“ The boiler 
ean only be uneconomival by wasting heat, but if it wastes 
heat, that heat will be found in the smoke-box; it will 
manifest its presence in the high temperature of the 
escaping gases. But there is not a high temperature in the 
smoke-box, therefore heat is not wasted.” This is a very 
logical proposition, which breaks down only at the end. 
No one knows accurately what the temperature is in the 
smoke-box. So long as an engine is not heavily taxed and 
the draught is moderate, it is indisputable that the tempe- 
rature, especially if the tubes be long and small, is low; 
and there can be no question that engines moderately 
loaded and running at low speed evaporate more water per 
pound of coal, provided combustion be perfect, than 
does an express epgine careering across country at 
fifty miles an hour with ten or a dozen heavy 
carriages behind it. The boiler quickly falls off in 
efficiency as the quatitity of coal burned increases, and this 
is no doubt one reason why the cost of transport increases 
so rapidly in proportion to the speed, albeit it is one which 
has not received half the attention it deserves. Bunt to 
return to facts connected with smoke-box temperature: 
Stephenson’s experiments made in the neighbourhood of 
Derby, in 1843, showed that in the ordinary locomotives then 
in use the temperature in the smoke-box was great enough to 
drive zine off in vapour; and this metal requires a tempera- 
ture of not less than 800 deg. to melt it. Asa result of these 
experiments, Stephenson introduced his well-known “ long 
boiler” locomotives, many of which are still running on the 
Great Eastern and other railways, with tubes nearly 14ft. 
long. The evidence usually adduced in opposition to the 
idea that a high temperature exists in the smoke-box, is 
based on the fact that the black paint put on outside lasts 
along time; but this is not good evidence, because, first, 
the inside of the box is always lined with a thick coat of 
soot, which is an admirable non-conductor; and, in 
the second place, the smoke-box plates are exposed 
to the action of a violent current of air, which in- 
creases in its effect with the speed of the engine. Besides 
this, there is little doubt but that the products of combus- 
tion operated upon by a powerful draught rush direct from 
the tubes to the chimney, and are, therefore, drawn 
away from the sides and front of the smoke-box, which is 
always some inches larger than the barrel of the boiler. 
The wonder is, considering the cooling effect of the 
external air, that the paint is ever burned off a 
smoke-box at all. But it is none the less likely 
that the temperature within frequently reaches, or 
perhaps exceeds, 800 deg., or at least 450 deg., more 
than the water within the boiler. As the draught is 
dependent on the exhaust, and not on the temperature of 
the escaping gases, as in stationary boilers there is no 
reason why the temperature in the smoke-box should 
exceed that in the boiler. The only method of even 
approximately obtaining that result as yet used by engi- 
neers consists in lengthening the tubes; but this plan is 
always attended with the disadvantage of rendering a 
smaller blast pipe—and consequently an increased back 
pressure—necessary to maintain the draught. It remains 
to be seen whether other remedies may prove more 
effectual. 

It is to be regretted that no accurate experiments have 
been made to furnish us with data as to the precise loss of 
efficiency due to the gradual accumulation of deposit on 
locomotive heating surfaces, but enough is known to prove 
conclusively that a great point would be gained if it were 
possible so to construct the boiler that either no deposit 
could form, or that the boiler could be taken to pieces and 
thoroughly cleaned, say, once ayear. Our readers will, we 
think, admit unanimously that the presence of either one 
or both of these conditions in any boiler proposed as a sub; 
stitute for the ordinary locomotive boiler would be a strong 
pointin its favour. Wemay havesomething moretosay about 
this further on, just now we must turn to the consideration 
of the second defect in the existing boiler—want of circula- 
tion. About the rapidity of escape of the products 
of combustion little more need be said than we have stated 
already. It is impossible to reduce it without augment- 
ing calorimeter, which cannot be done under existing 
arrangements, Whether it can be done at all with success, 
or whether it is necessary it should be done, are points the 
consideration of which we shall reserve for the moment. 
As regards the question of circulation in locomotive 
boilers, it is difficult to speak without using as an illus- 
tration of our meaning an explanation of what appears to 
us to be the only available method of making it really efli- 
cient, and this deserves an article to itself. However, we 
may say something which will lead up to the article to 
which we refer. 

Most engineers admit freely enough that the circulation 
in locomotives is not what it ought to be. Yet in practice 
we find them cramming their boilers as full as they will 
hold with tubes. Half-inch spaces are by no means un- 


* See Tux Evomeer for May 10th and 17th, 1867, 








common, and some French engineers have stowed their 
tubes but ‘44 of an inch asunder. We have heard it 
argued, and by good authorities, too, that the reason why 
locomotives so made are not economical and burn their 
tubes, is that there is not waterenough in contact with 
each tube—in other words, that the thickness of one- 
quarter of an inch of water is not enough to take up all 
the heat passed by the tube. No greater mistake could 
be made. The true objection to the close stowing 
of tubes lies in the fact that the steam as it is formed on 
the tube surface cannot get away, and as a result it is 
steam, not water, that is in contact withthe metal. Water 
is an excessively bad conductor of heat, but is perhaps the 
most powerful absorber of heat known when properly used. 
The close stowing of the tubes would matter nothing if 
only we could get rid of the steam, but this we cannot do 
so long as we dispose tubes in such a way that the area of 
escape is contracted and interrupted to the least degree, 
while no suflicient means are provided for sweeping the 
bubbles of steam off the tubes. A strict analogy exists 
between the boilers and condensers, and it may be 
taken as proved that within certain limits the quantity 
of steam which can be condensed by a given surface 
is altogether independent of that surface, and abso- 
lutely dependent on the quantity of cold water brought in 
contact with it in a given time. In the case of boilers 
much the same truth holds good. If we take a thin metal 
pipe and pass it through the fiercest furnace which 
it is possible to get, that tube cannot be over-heated, 
provided enough water is sent through it in any given 
time. Extension of heating surface is neither more nor less 
than a substitute for defective circulation and absorption. 
To put this more plainly: if we have two plates of metal, 
each exposed on one side to the same temperature, and 
each in contact with a given quantity of water on the 
other side, then by doubling the quantity of water 
brought into contact with one we may practically double 
the etliciency of that surface as compared with the other. 
It is to be borne in mind that if the original quantity of 
water in contact with each plate is great enough to absorb 
all the heat it can have, then of course our proposition 
will not hold good ; but this is not the case with locomctive 
boilers. The tubes there are in very much the condition of a 
saucepan on a fierce fire with but a spoonful of water in 
it, not sufficient evenly to cover the whole bottom. If this 
spoonful be kept constantly renewed as evaporation goes 
on, still the saucepan bottom will not generate as much 
steam or do as much work as would the bottom of another 
saucepan on which a jet of water continually impinged. 
The film of water might be of the same thickness in both 
cases, but in the latter all the steam bubbles would be 
swept away, while in the former they would continually 
intervene to prevent true contact between the metal and 
the water. It is not the deficiency of water, but the pre- 
sence of steam between and iu contact with the tubes that 
impairs the efficiency of the locomotive boiler with close 
stowed tubes. If only we could dispose of the steam, we 
might put our tubes an eighth of an inch asunder, pro- 
vided we could command means of clearing the tubes of 
deposit. It is simply impossible, however, to get rid of the 
steamas fast as it isformed in locomotives with close-packed 
tubes, How, then, is the objection to be got over P The 
answer is this, and it embodies so important a proposition 
that we put it in italics :—Do not allow any steam to be 
formed between the tubes; and we shall put this in more 
general terms by stating that every boiler, locomotive or 
other, in which it is intended that the heating surface 
shall possess a maximum efficiency, must confine its functions 
to the heating of water, not to the direct production of steam. 
Under no circumstances should steam be directly pro- 
duced by any heating surface, unless means are provided 
for removing that steam immediately. We propose to 
show, in a third article, how it is possible in practice to 
apply principles, the soundness of which was recog- 
nised in an indistinct and misty kind of way many years 
ago. 





LITERATURE. 


Board of Trade Railway Returns. London. 1870. 

Once upon a time this annual issue by the Board of 
Trade was published with tolerable regularity about the 
middle of the year following that to which the returns 
were made up. Gradually, however, the preparation time 
was lengthened, and the returns relating to one year came 
limping into the light, about, or even after, the Christmas 
following. Even worse than that has come to pass, the 
annual railway returns for 1868 having now—twenty 
months after date—made their appearance. It is not to 
the credit of the Board of Trade to issue such a document 
under the sanction of their name and at the cost of the 
public. The return is worthless, and should not have been 
printed at all. It is true that the blame rests, not with 
the Board of Trade, but with the railway companies, or 
some of them, for the return being so miserably defective 
and so long behind its time; but if the companies were not 
under legal obligation to send in their returns, the board 
were surely not under any obligation, legal or moral, to 
issue such a fragmentary and utterly worthless collection 
of columns and figures. There has never, probably, been 
a publication sent out the contents of which have more com- 
pletely belied the title page. It purports on the title page 
to give the returns “ for 1868 ”—and sets forth the contents 
with great elaboration — including the share and loan 
capital of the railway companies of the United Kingdom 
—their mileage and traffic, their working expenses, and 
their rolling stock in locomotives, i wagons, 
trucks, brakes, and rolling stock of all kinds. Turning to 
look for the last section of the return—“ Part IV., Rolling 
Stock”—it will be found that it exists only on the title- 
page. It is surely inexcusable that the entry should have 
appeared on the title-page at all, which is not stereotyped, 
but actually recast since the last return—that for 1867—was 
published, it and preceding numbers, having included 
“ Part L—Accidents,” which is very properly removed, as 
“ Part [V.—Rolling Stock” should haye been. Turni 





' tothe portions of the accident return that are given, we fin 





numerous marginal notes to the effect that “this return is for 
1869,” and, worse still, in relation to returns of share and 
loan capital that the returns for seventy English and ten 
Irish companies are not included at all. None of the Scot- 
tish companies are posted as defaulters for not haying sent 
in returns, “although they have been often asked for.” 
Notwithstanding the incompleteness of the return, some of 
the items may be considered interesting. As touching 
capital, the authorised share and loan capital of the Lon- 
don and North-Western Company is given as £60,304,083, 
with about twelve millions for leased lines; the Great 
Western, £53,148,014; the North-Eastern, £45,643,383 ; 
the Midland, £40,179,511, with about five millions for 
leased lines; Lancashire and Yorkshire, £24,640,311 ; 
Great Northern, £20,778,101 ; the Brighton, £20,246,667 ; 
South-Eastern, £19,714,974 ; London, Chatham, and 
Dover, £17,977,955, with above three millions more for 
leased lines; London and South-Western, £17,752,389 ; 
Manchester, Sheffield, and Lincoln, £15,583,098. The 
total authorised capital for England and Wales is returned 
at, shares, £375,657,452 ; loans, £133,856,513; total, 
£500,513,965. Total stock and share capital paid up and 
loans, £425,161,506; subscriptions to other companies, 
£11,784,089. The total authorised capital for Scotland in 
shares and loans is £71,001,002 ; paid-up shares and stock 
and loans, £59,375,372 ; subscribed to other companies, 
£1,741,722. The largest capitals of the Scottish companies 
are the Caledonian, authorised £24,167,906, plus £1,700,000; 
and the North British, £22,561,613, exclusive of leased 
lines. The total authorised share and loan capital for Ire- 
land is £34,840,651, of which £27,143,977, or less than half 
of one of the English companies is paid up; but ten of the 
Irish companies have not sent in returns. The lines of 
England and Wales, exclusive of thirteen companies that 
send no returns, are given as 10,200 miles; passengers carried, 
269,257,313, with 107,173 season ticket holders. Miles run 

enger trains, 63,023,374 ; by goods trains, 58,131,636 ; 
total, 121,434,010, Total receijits, £35,226,886. For Scot- 
land, miles open 2,349, passengers carried, 23,086,850 ; 
season ticket holders, 20,517 ; total receipts, £4,421,849. 
For Ireland, 1254 miles, 11,792,171 passengers, with 
15,795 season ticket holders ; total receipts, £1,23,779, 
with seven companies from which there are no returns, 
It is consolatory to know that the companies are now under 
statutory obligation to send the information to the Board 
of Trade, necessary for the compilation of this important 
paper, and a more satisfactory result may accordingly be 
expected in relation to the current year. 





PRIVATE BILLS OF THE COMING SESSION. 

THE session of 1871 gives fair promise of being a considerable 
improvement, as regards the number of new projects to be pro- 
secuted as private bills, as compared with several past sessions. 
The standing orders of Parliament prescribe that in all cases of 
private bills involving new works there must be deposited in the 
Private Bill Offices of Parliament, and certain other offices, not 
later than eight o’clock p.m., of the 30th of November, copies of 
the plans and sections of such works, with books of reference to 
the parishes, and properties in detail, to be passed through or 
touched by them. The number of sets of such documents 
lodged on Wednesday evening last was 227, against 139 for the 
session of 1870. The fluctuations in the number of petitions 
for private bills is very remarkable at different periods; but 
scarcely so much so as the fluctuations in the number of plans. 
In one year there may be a great many schemes sanctioned that 
involve new works, but ere another year passes there may be a 
“ change in the money market,” and the number of schemes for 
new railways, or other works, may be much smaller, although the 
number of bills petitioned for may not be reduced in the same 
ratio as the number of plans deposited. The bills for extension 
of time, fi ial arrang ts, or abandonment, do not require 
the deposit of plans, sections, &c. It is interesting to notice the 
rise and fall in the tide of speculation—or say of enterprise— 
and to mark the financial condition of the country, and the 
beatings of the financial pulse, as indicated by the deposits of 
plans and sections for private bills. In 1846, the top of the 
highest flood-tide known, the plans deposited reached as high a 
number as 821. At that time standing orders prescribed the 
day, but not the hour thereof, on which the plans must be 
delivered. Agents arriving in hot haste after the offices were 
closed held that the day ended at twelve midnight, and that it was 
a legal delivery to drive their rolls of plans through the fanlight 
over the office door, which they did. But a marvellous change 
came after 1846; in the next year from 821 sets of plans the 
number sank to 368. In 1846, 718 of the plans related to rail- 
ways; in 1847 only 300 of the sets of plans related to railways, 
In 1848 the number sank again from 363 in the preceding year 
to 107 ; and in 1849 the number sank again to the lowest figure 
known since the grand culmination—-to 54, of which 29 related 
to railways. The following year, 1850, showed 62 sets of plans, only 
19 of which related tonew railway works. From that session there 
was a gradual improvement till 1854, when 253 plans were 
lodged, and again there followed a trough, the upper brink of 
which was reached in 1861, when there were 306 sets of plans 
deposited. With slight fluctuations the tide rose till 1865, when 
463 sets of plans were lodged, of which, 356 related to new railway 
works. In 1866 there were 450 plans lodged, of which 334 related 
Bry, bills ; in 1867, 179plans, of which 96related to railway 

ills ; in 1868 there were 124 plans, of which six related to tramway 
and 52 to railway works; in 1869 there were 130 plans lodged, of 
which six related to tramway, and 60 to railway bills; and last 
session, 1870, there were 139 sets of plans lodged, of which 23 
related to tramway, and 57 to railway works, and the remaiuder 
to pier and harbour roads, gas, water, bridge, market, local im- 
provements, and miscellanevus bills. 

The plans lodged on Wednesday last, it should be mentioned, 
do not indicate exactly the ber of sch that may come 
before the next session of Parliament involving new works. A 
goodly number of the plans relating to tramways are lodged in 

uplicate, and the duplicates are included in the number stated. 
The promoters have as yet to acquire confidence in the Board of 
Trade in the matter of provisional orders, ag provided in the 
Tramways’ Act of last session, and they are working with two 
striugs tu their bow in proceeding by way of private bill, in ad- 
dition to petition for the board’s provisional order. The num- 
ber of plans lodged is hence increased. On the other hand, 
many more plans may still be niges under provisional orders, 
in accordance with the Piers and bours’ Act, the Local Go- 
vernment Act, and the Gas and Water Facilities Act of last 
session, 
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THE LEISTON WORKS, SUFFOLK. 

Tue productions of Messrs. Richard Garrett and Sons, of 
Leiston, are amongst those British manufactures that have 
been, andare beiag,exported to almost every country under 
the sun. Thearea over which their work is spread finds an 
analogy with the relatively extremely long period that their 
establishment has been carried on. When the truly im- 
portant history of the development of agricultural 
machinery comes to be written, a correct history of these 
works will have to form one of its most important chapters. 
Its history is almost that of agricultural engineering 
in its entirety. 

It was in 1778 that a Richard Garrett, the great-grand- 
father of the existing partner of the same name, laid the 
foundation of the present establishment at Leiston by 
setting up a small forge there for making sickles, edge-tools, 
and blacksmith’s work generally, So the works will, within 
this present decade, be able to celebrate their centenary. 
Even long before this, however, another Richard Garret, 
the father of him of Leiston, was making, somewhere near 
Woodbridge, the agricultural implementsjappropriate to his 
time. And he must have been a first-class workman, too, 
if we judge from the following curious advertisement 
extracted from the Ipswich Journal of the year of grace, 
1765 :-— 

(J HIS is to inform the publick that whereas I, Richard Garrett, 

of Woodbridge, late of Ufford, in the county of Suffolk, 
bladesmith, have always stamped my sickles and other edge-tools 
with my name, R. Garrett, and have acquired, by using the best 
steel and great care in the workmanship, a large demand for my 
wares, especially sickles and hoes; but my name, R. Garrett, has 
of late been counterfeited and stamped on sale sickles and hoes by 
some bad person or persons in or near Sheffield, in Yorkshire, and 
been sold wholesale to several shops in Norwich, Yarmouth, Har- 
leston, Diss, Beccles, Bungay, Halesworth, Lowestoft, and many 
other towns and country shops in the counties of Suffolk and Nor- 
folk at ten shillings a dozen at most, which sickles and hoes have 
been retailed at for my make eighteen-pence each (the price wine 
are sold at) to farmers and rp labourers, when such sale sickles 
and hoes ought not to be sold for more than fourteen-pence each, 
and profit sufficient for an honest man. 

Now for preventing such an imposition on the publick, and pre- 
judice to myself, I have added a star to my former mark on my 
sickles and hoes, &c., and am resolved the law shall determine 
whether such makers and sellers have a right to act as above with- 
out being punished as cheats and counterfeits.—R. GARRETT. 


This advertisement probably embodies the specifications 
of one of the first-recorded claims to a trade mark. 

The founder, in 1778, of Leiston, was succeeded by his son 
in 1805, who, in his turn, in 1836, gave up hisplace in favour 
of the late Mr. Richard Garrett, senior, who died only a few 
years ago. The achievement that raised the blacksmith’s 
sboptotherank of engineering works was the construction of 
a thrashing machine by the grandfather of the present part- 
ners in the firm as long ago as 1806. This machine was 
according to the patent of Mr. John Ball, of Hetheringsett, 
near Norwich. It was the first efficient thrasher, or at any 
rate, the tirst English thrasher,as Andrew Meikle is said to 
have made a thrashing machine in Scotland in 1786. 
Under the usual enormous difficulties attending novelties, 
the Leiston machine made its way; and the consequent 
fame and profit laid, now more than sixty years ago, the 
foundation of the prosperous career of the Leiston Works. 

The seed-drill, another most important agricultural im- 
plement, is said by some to have been originated at 
Leiston ; and it is, at any rate, a disputed point in the 
history of invention as applied to agricultural machinery, 
whether Messrs, Garrett, or Messrs. Smith of Peasen- 
hall, were the first to work out the “Suffolk” drill for 
sowing grain by machine. All this is not insiguificant 
work. It is an easy thing to copy a successful machine, 
and copyists are too often utterly unconscious of the early 
trials and disappointments attending the development of 
what they do so glibly copy. Most people will 
agree with us, that Richard Garrett VI., which we 
fancy is the correct numeral, has more reason to be 
proud of his line of progenitors, truly useful to their 


country, than has such a prince as (say) that of Reuss, ! 


in Germany, who proudly calls himself Henry the 
Eightieth, or of some other portentous number of that 
ilk. Some day, we suppose, it may be recognised that the 
true nobles of a country are those in whom their country 
is honoured. 

The face and figure of the late Mr. Garrett, senior, 
must be known to many of the thousands of visitors 
to the Royal Agricultural and Smithfield Club Shows, 
In the absence of other records, a ylance over the 
old specifications at the Patent-office will demonstrate 
the extremely important part taken by him and his 
firm in developing English agricultural machinery, 
and would prove him to have had a very considerable 
amount of the creative power of the mechanic. This is 
evidenced in his important and voluminous pateuts for 
drills, horse hoes, thrashing machines, pug mills, chaff- 
cutters, portable engines, and boilers. 

We may here observe that though the late Mr. Garrett 
was one of the principal founders, in 1837, of the Royal 
Agricultural Society of England, yet of late years he per- 
sistently set his face against the trials of engines and 
implements conducted by the Society. His policy has been 
continued by his successors who, the only firm taking up 
this position, annually refuse to submit their machinery to 
the competitive trials. Without expressing an opinion 
either way on the subject, we may be permitted to point 
to the objections we have ourselves raised to the mode of 
conducting some of these trials, and to the undeniable fact 
that they were much more useful at the outset of 
the development of agricultural engineering than they 
now can be. The Messrs. Garrett can also point to nearly 
two hundred differeut prizes gained during the years when 
they did compete. As a matter of fact, the expense and 
anxiety involved make the trials detested “by all the 
larger makers, who have nothing to gain and much 
Posy td in their continuance. Only mutual competition 
aut Hepa rg prevent on bess pp the combination 

rmed some years ago, to refuse to submit any iner 
to be publicly tried by’ the judges of the “Riga” 

works cover in all upwards of ten acres of ground, 
employ about 700 men and boys, or more in brisk 


periods of trade, As is necessarily found to be always the 
case with an establishment flourishing for years, the situa- 
tion is excellent as regards general accessibility from, and 
means of communication with, the outer world. This result 
is upon the same pricciple as the remarkable phenomenon 
that big rivers are generally found obligingly to run 
near large towns. Leiston, with its 3000 inhabitants, 
almost all directly or indirectly dependent on the works, is 
situated in the most eastern part of the Suffolk coast; the 
works being only a mile from the German Ocean. A 
branch line immediately: connects them with the Great 
Eastern Railway. They are entirely intersected with 
tramways; the wagons, havingfirst to run up an incline into 
the yard, being drawn up by means of a chain worked over 
a winding drum by one of the engines. As a handy and safe 
plan for storing the coal, it is dropped from the railway 
coal trucks into vaults or cellars sunk between the metals 
of the line, and located near the foundry. Travelling 
cranes on other trucks bring up the massive oak and 
beech logs used in the woodwork of the thrashers; and, 
by a neat plan of first winding the crane chain round the 
log, so as to roll it round on lifting it, this transporting 
work igs done very rapidly, and with scarcely any hand 
labour. 

The main staple productions of the works are portable 
engines and steam thrashing machines, both of which 
classes can be turned out at the rate of eight and 
more weekly. The firm have also manufactured 
traction engines on Aveling’s patents, and they regu- 
larly make a useful form of light self-propelling engiue, 
already described in Toe Enoineer of July 16th, 
1869. It has always seemed to us a logical absurdity 
to employ a number of horses in dragging a portable, really 
able to exert some forty times the power, over such difficult 
ground as we haveseen passed over, by one of these engines. 
Stationary engines up to fifty horses nominal are also made 
by the firm; and they are the sole licensees of Savory’s 
patent ploughing engines. The original form of this 
engive was described by us several years ago, but it has 
since been more than sufficiently altered and improved to 
merit the further votice we shortly intend to give it. The 
firm are licensees, for the south of England and for 
Ireland, of Miller’s cast iron safety boilers, and besides 
make excellent plate boilers of all descriptions for Loudon, 
Birmingham, and even, m’rabile dictu, Glasgow. Miller's 
boiler was fully described by us in our number for the 
25th of December, 1868; and on the 18th of last November 
we illustrated this boiler as applied toa ball furnace at 
the Isca Foundry, Newport. We intend, on an early 
opportunity, to cite results obtained with a boiler of this 
kind, somewhat improved in detail by the Messrs. Garrett. 
Their really mechanical thrashers and straw-bruisers, we 
shall illustrate in our next impression. The firm also make 
straw elevators, horse gears, mills for corn and coprolites 
—the latter with ordinary French stones, cut somewhat 
differently-—and all sorts of corn and manure drills, With 
regard to these we may note that one of the Counts Nos- 
titzof, of the famous noble family of Bohemia, lately, with 
many complimentary remarks, asked to be supplied with 
fresh wearing parts for a drill he bought at Leiston more 
than a quarter of a century ago. In fact, we understand 
that seed-drills made here fifty years since are still at 
work. Then horse-hoes, chaff-cutters, turnip-cutters, cake- 
crushers, drag-rakes, scarifiers,and large quantities of malle- 
able iron castings of different kinds are also turned out. 
Some most extensive meat-extracting and sugar and salt- 
evaporating series of machinery have been made for Aus- 
tralia and elsewhere, besides several other different contri- 
vauces, patented and otherwise, used on the farm. In 
their catalogue is the signiticant note—“ Sixty-ninth edi- 
tion.” Few publications cau boast of such an extensive 
demand and success, 

As the small town of Leiston is some distance from 
any other place of importance, the works have to be 
ali in all to the inhabitants. Thus the engine, a 
beam condenser, by Messrs, Easton and Amos, for 
driving the fans of the smithy and the wood ma- 
chinery, pumps up water from a deep well, not merely for 
the use of the works, but also for the whole village, or rather 
little town, as we have termed it. From small gas works 
on the premises the place is lighted up, and besides thus 
providing the Leiston people with both water and gas, a 
fire engine is kept ou the works in an accessible posi- 
tion in case of need by the townspeople. Quite a 
splendid hall, used as a dining room for the men, for 
exercising the volunteers in wet weather, and for con- 
certs, &c., has been built by the Messrs. Garrett ; attached 
to it is also an excellent reading 70%, very well stocked 
with periodicals, All the men belong to a mutual benefit 
club connected with the works. 

Though managed on a business-like system and supplied 
with modern tools and appliances, the works cannot claim 
that perfect regularity of arrangement only obtained in 
establishments laid down ab initio with the expectation of 
being enlarged. The engine erecting shop is a fine tall 
structure, with a ground area of 90ft. by 50ft., erected in 1852, 
when the extensive demand for agricultural engines begau 
to make itself felt through the spread of adult instruc. 
tion by means of the 185] Great Exhibition. It 
can take about eight or nine portable engines in course 
of erection. Two overhead travelling engine cranes are 
employed, the one much lighter than the other being 
used for the lighter work, instead of bringing the more 
massive tackle into requisition. The interchangeable sys- 
tem, by which repairs are easily made at any part of the 
world, is carried out by making all the working parts of 
the engines and fire-box to gauge and template. All the 
engines are tried with steam on the friction brake before 
leaving the works, and in a special shed for the purpose. 
It has also been found convenient to try the steam and 
water taps by water pressure in the fitting shop itself. 

The excellent design of the Garrett portables is well 
known, and all the details seemed to us to be made ina 
most workmanlike manner. We noticed that the wedges 
for forcing out the piston rings are simply eylindlers, 


embraced by the curv. d ends of the o and fi 
\ out by a hoop spring. Who pair of pocnicie Sicha are cast 








in one piece, but a strip of lead is left at the joint, so that 
after being turned and faced up the almost finished clips 
can be at once slotted in two. Instead of wooden lagging 
for the boilers, slower conducting, thick stiff felt, is applied. 
The pitch chains adopted in the self-propelling portable 
engines are made with links slightly curved, instead of 
bemg left straight as usual. The slack after wear is not 
found to be noticeably increased, and the chain works 
much more smoothly on the curve of the drum. 

We must here notice and illustrate an excellent new 
feed-water heater adopted by this firm. Messrs. Garrett’s 
registered feed-water apparatus combines a very simple and 
ingenious plan for heating the feed-water by meaus of the 
exhaust steam, without interfering with, in fact rather im- 
proving, the exhaust. We saw it in continuous action 
on an engine, delivering water at about 160 deg. Fah. 
The engravings (page 380) show the apparatus, connected 
by a flange with the body of a feed pump, such as is 
habitually used on the portables of the firm, having the 
suction pipe, up which the water is drawn from the cistern, 
or, as is the case with a portable engine on the farm, from 
a bucket. Attached to the pump is shown a longitudival 
cross-section of the apparatus in question. Below it are a 
side elevation and an outside end view. -The outer flange 
is simply connected by a pipe to the exhaust pipe of the 
engiue, which has a free opening into the funnel or air in 
the usual way. The hand-valve near the pump regulates 
the quantity of water that is to be passed thruugh the nozzle 
to the inlet which it covers. The opposite valve regu- 
lates the quantity of steam to be drawn from the exhaust 
pipe by means of the induction current produced by the 
flow through the nozzle. In using the apparatus the pump 
is kept continually at work, and the valve nearest the 
pump can be so adjusted that the pump at each stroke 
forces through the check clack the requisite amount of heated 
water sucked up from the reservoir, a remainder being 
driven through the nozzle. Its passage induces down ex- 
haust steam, the amount of which is regulated by the 
second-hand valve. Its contact with this steam heats it 
still further in the course of its passage to the cistern, and 
S80 On. 

We understand that details and fittings sufficient for 
more than 100 engines are generally kept in stock. 

The smithy and forge hoid about one hundred fires. As 
our notes are written for engineers, we of course have con- 
fined our attention to things that only strike the practised 
technical eye. Amongst these is an excellent and thorough 
system of forging the scrap iron crank shafts. It has in 
view leaving more metal at the shoulders and the bend 
than is usually the case where the system of pressing or 
of bending round is adopted. Another point kept in 
sight is giving the metal a thorough hammering and 
working. A bar is (1) forged with a swell where the 
crank is to be; (2) the throw is then stamped in under 
the hammer ; and (3) each end is then swaged round ; the 
fins left after the stamping operation being then cut off. 
Plenty of substance must thus undeniably be left at all the 
corners of the throw, or just where crank shafts usually 
give way. Messrs. Garrett claim that one of their 
cranks has never yet been broken; and we have no 
reason to doubt their word. The difficulties with cranks 
are well known to be often considerable, and we have 
seen even locomotive cranked shafts strengthened with 
straps shrunk round both arms of the throw. 

Passing over to the boiler shop, we have to note that 
the fire gases from the plate furnace are taken under- 
ground to a vertical boiler, some G60ft. distant, and the 
steam from this is again taken to a powerful crane outside 
in the yard. Messrs. Garrett lay themselves out for superior 
classes of boiler work, and for years they have adopted the 
much better system of flanged plates in preference to 
that of angle iron. In itself, while giving a better job, 
this is a test of the quality of the plate. 

As regards the communication, the completed boilers are 
got out the shop on a tramway running throughit. Light 
angle iron cranes, with peculiarly long jibs, are adopted in 
this boiler shop for moving about the plates to be punched 
or otherwise treated. As compared with the hand labour 
sometimes used, these cranes are found to save three men 
to each punching machine. 

The steam rivetter they use is, undoubtedly, in our 
opinion, the best of its class that we have yet seen. 
Cook’s steam riveter, exhibited in 1862, has now been 
some time before the public—in tact, the patent for it 
expired last year, Nevertheless, not being the first of its 
kind, it is scarcely so much known and used as it deserves 
to be. Instead of being worked by steam both forward and 
backward, involving a cumbrous horizontal cylinder, a 
small vertical steam cylinder, with its hollow rod, acts by 
a connecting rod upon a lever arm. This lever arm is 
formed on a shaft, on which is fitted an eccentric, connected 
by straps with a slide carrying the riveting die. In front 
is the oh ay fixed to the bedplate of the machine, and 
carrying the counter-die. The whole arrangement is an 
extremely handy one. 

The foundry covers a large square area of not less 
than 125ft. by 125ft. The moulding floor is served by 
three large cranes. The yield of the three cupola furnaces 
is sometimes more than ten tons daily. ‘The oven for 
drying the cores, the tramway with which it communicates 
with the floor, &c., are of the usual character. As regards 
the stock of patterns, fifteen thousand pounds would pro- 
bably not cover the value of the extensive store in the 
pattern loft. 

With respect to the more novel process of making 
malleable cast iron, we have more to say here and 
at page 372, Already, in 1855 or thereabouts, malle- 
able cast iron was manufactured at Leicester, and 
Messrs, Garrett turn out large quantities of steel cast- 
ings, some for their own thrashing machines, drills, and 
other wok, besides castings of all kinds for many 
London engineers, and of the usé of which the Leiston 
manufacturers are themselves often ignorant. Beater. 
plates of thrashers, brackets, feet, links, joints of portable 
engine chimneys, form the staple of the produce for their 
own use. The iron used is mostly “ Hematite Cleator 
Mine.” It is melted in a 30in. Ireland cupola, and burning, 
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as it does, the purest coke, the castings are quite equal to 
crucible work. The moulding work is of the ordinary 
description. When cold, and then quite brittle, the castings 
are packed in cast iron rings, technically termed “ pans,” 
in order to be annealed in — for ber p ‘ bp 
king composition generally consists of e parts o 

nen Smestiie ies Hi and of similar ore that has been pre- 
viously usedin theannealing furnace. This heating produces 
acertain amount of agglomeration of the particles of the ore 
which is corrected by grinding it in a small pug mill. The 
operation of annealing being done—and it takes a week or 
more according to the thickness of the castings—and the 
articles cooled down, they are cleaned by mutual attri- 
tion in a revolving box of iron plate, termed a “ rumbler.” 
Details, such as beater plates that have become warped in 
the operation of annealing, are straightened in a small 
screw press. ; . 

A popularly interesting application of malleable cast iron 
is that of Grant’s bung bushes, which are made here. 
A metallic bush in the bung stave of a cask makes it last 








On the other hand, bushes in 
brass are expensive, troublesome to fix, and their ease of 
removal facilitates a surreptitious conveyance to the nearest 
marine store dealer. The leading idea of Mr. G. P. Grant’s 
form of bung bush for casks consists in making it with a V- 


as long as the cask itself. 


shaped projection all round its edge, which is of 
good soft malleable cast iron, driven into the wood of the 
stave on its being expanded by a taper-collared mandril 
in the actual operation of bushing the cask. Numbers 
are in use by nearly all the principal brewers of this 
country. Different other forms have been proposed and 
tried by Mr. Grant; the simplest, and probably the best, is 
that shown in the engraving. He bas also invented a 
simple tool for facing the staves. 

On another page (372) we give a description and criticism 
of the remarkably interesting, if faulty, annealing furnace 
used by Messrs. Garrett. 

As already stated, in the article of thrashers alone, from 
eight to nine are sometimes turnedout weekly. We intend 
to describe and illustrate asteam thrasher, combined with a 
straw bruiser, both on plans patented by the firm. It is 
wellknown that much wood enters into the construction of 
this machine, so that a very considerable amount of capital 
has to be laid out in storing it up. All the pieces are 
cut out for months before use, and carefully stacked 
cross-wise one above another, with passages for the air, so 
that they may get thoroughly seasoned. On an average 
the wood is kept seasoning for about three years; and by 
an excellent system each piece can be identified as to the 
date it has been in stock. The scantlings used in the 
thrasher frames are generally good oak, as also the 
spokes of the wheels; for purposes requiring more elasticity 
than stiffness, such as drill-levers, shafts, and poles, ash is 
employed. A very complete precaution is adopted for pre- 
venting the warping in hot climates of the wooden framing 
of the thrashers. The scantlings are prepared by being 
placed inside a room heated to 140 deg. Fah., by means of 
flues. In order to straighten any pieces for the wooden 
framing they are first steamed up to 212 deg., and then 
cramped in iron frames. With all this wood working there 
is necessarily much waste, and several of the boiler furnaces 
on the works are consequently arranged to burn up the 
refuse wood. 

In order to obtain that absolutely accurate similarity of 
shape in the blades of the fan, which is so necessary if any 
fan is to obtain the exact balance indispensable to good 
working, they are fitted together in a sort of skeleton 
templet frame. On turning it round in the bearings it is 
at once seen whether its blades are true or not. A simi- 
larly careful plan is used in fitting up the beater drum. 
One of the points of construction carried out in the 
Garrett machines is giving the drum a considerable weight, 
so that it may easily overrun, by its inertia, any unusual 
resistance in the concave. To be certain that each drum 
is accurately balanced, it is run at full speed in a 
special frame for the purpose. Each thrashing machine, when 
finished, is thoroughly tested before leaving the works, 

—— are being made to introduce acellular plate 
framing for thrashers; but, much as we object to criticise 
novel attempts, we fear that, judging from the experi- 
ence gained with iron framings for drills, the plan will 
not answer. It has the advantage of avoiding the great 
outlay of capital required for seasoning a sufficient 
stock of wood; but, in case of injury during transport 
—and such frames are very liable to take a set—there are 
no easy means of recovery. Then there is—especially in 
warm climates—the difficulty of unequal e ion tend- 
ing to throw the centres out of truth. On the whole, we 
fear that, unless the machine gets much simplified, 
wooden framings will continue to be used. The new 
Rainforth screen, applied by the firm to their finishing 
thrashers, is described and illustrated by us at page 373 
of the present number. 

The saw-mill contains a splendid collection of wood 
working machinery ; a saw frame able to take as many as 
thirty-six saw-blades, two circular saws, a band saw, and 
os morticing, tenoning, and board-cutting machines. 

e shortly intend to describe and illustrate a peculiar 
scantling machine, built to order of the Messrs. Garrett 
by Messrs. A. Ransome and Co. 

In the woodworks we also noticed avery interesting cross- 
cut saw ; we say interesting, though it is really a very im- 
portant machine, and one well worth the consideration of 
workers of wood on a large scale. A good cross-cut saw 
sawing heavy balks of timber into lengths is generally 
rather an expensive tool, but here was one that scarcely cost 
more than from fifteen to twenty pounds doing the work 
of — elaborate machines costing some couple of hundred 
poun 

The accompanying engravings illustrate Redstone’s 
cross-cut saw. It is shown in the position in which it 





was at work; though, with little modification it could 
be worked for sawing down trees at right angles to its 
present position. 

To the English eye, accustomed to solid iron framework, 
it at first — an unpromising affair; and when buying 
it some eight years ago the Messrs. Garrett did not ex- 

it to last as many months. It has worked without 
interruption all this time, repaying its price ve 
many times over again. We have termed it Redstone’s 
because we remember that it was exhibited by a queer 
looking little Yankee of that name at the 1862 World's 
Fair—though, in reality, another American, named Ray, 
seems to have contributed to its construction. The ma- 
chine is also noticeable because it embodies probably 
original modifications of the crank-and-slot motion. It 
allows the conversion of continuous rotary into recti- 


SIDE 











INS12 6 io} 


chinery has been constructed by the Messrs. Garrett to Mr. 
Tooth’s designs. The plans are not patented, and we do 
not at present feel at li to describe them. 

The Messrs. Garrett make Lywood’s ingenious rick ven- 
tilator, for detecting and reducing heat in corn and hay- 
stacks. The invention of a practical farmer, it is one 
of those things that other farmers, practical and other- 
wise, habitually order by telegraph when they find their 
stacks smoking. It consists of a 3in. wrought iron tube, 
long enough to reach the centre of a stack, made with a 
pointed head, from which it is perforated for about two- 
thirds of its length. The head is either fitted with a 
screw thread, so that it can be screwed in, or it may be 
driven into the stack by a mallet. The temperature inside 
the stack can then be ascertained by inserting a registering 








thermometer. If too hot, a vertical funnel is jointed on 


ELEVATION 





=— —————SSSSSSS_]]j]S=S=-== —— 





REDSTONE’S CROSS-CUT SAW 


linear alternative motion, at the same time that the 
end of the reciprocating piece can oscillate within a 
range equal to that of the throw of the crank, The frame 
for converting the rotary motion into a reciprocating 
one is in the form of a cross. The limb of the cross is 
formed with a slot as long as the stroke required; and 
this slot allows the frame to traverse to and fro on the 
rotating shaft. At right 
angles to this slot is a 
groove, or rather grooves; 
they are separated in two 
by the slot. Within it works 
a slide block driven by a 
stud simply fixed in one of 
the arms of the adjacent 
fly-wheel. The slideblock is 
of course made sufficiently 
wide to bridge when moving 
over the slot. 

This motion would, no 
doubt, in many cases be very 
convenient for pumping. 
Whether it could be safely 
used for the rare cases in 
which it is required to con- 
vert a reciprocating into a 
rotary motion we doubt. 
The wooden frame and the 
handle for lifting the saw up Noss 
are so absurdly simple as to , ~~ 
require no further reference. if ‘s 9 
Its very simplicity consti- (a 
tutes its charm, and the \ 
facts that it has done much 
good work, and that it is the 
only specimeninthecountry, 
lead us to direct earnest at- 
tention to it. 

There is no doubt that 
many points of our coast 
offer a field for enterprise in the matter of reclamation 
from the sea which has not yet been sufficiently worked 
out. Investigation would show that many wide tracts now 
lying waste could be embanked, and that we might 
imitate the Dutch to a ter extent in this matter 
than we at present do. Here, at any rate, is a compara- 
tively untouched opening for our hydraulic engineers. 
It was with much interest that we in an opera- 
tion of this character being carried out on the Suffolk 
coast at some distance from Leiston. It consists in 
draining into the sea the water of the Aldborough 
marshes, covering some 200 acres. Messrs. Garrett 
have placed in communication with a sluice, leadin 
from the drains intercepting the marshes, a centrifugal 
pump, which has been driven day and night (except Sun- 
days), since the middle of last October, ~ one of their 
8-horse portable engines, Already 150 acres of the 200 
acres once covered by brackish waters have been laid bare 
and safely embanked from the German Ocean. The engine 
at work in its engine-house was fitted with one of the 
neat feed-water heaters that we have already described. 

One of the most noted Australian inventors and capital- 
ists is Mr. Robert Tooth, who has in Australia exten- 
sive establishments for making potted meat on the 
system of Baron Liebig, of whom he was once a 
ae Three 50-horse boilers have been made here for 

. Tooth; an order for as many more is e: This 
gentleman has also elaborated an extensive of cane- 
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SECTION THRO'AB 
GARRETT’S FEED WATER HEATER. 





sugar making, and in both cases the very ingenious ma- 


the end of the horizontal tube, in order to establish an 
exhaust current ; and the inventor proposes in urgent cases 
to accelerate this action by means of a steam jet. By 
means of hooks at the back of the pointed head, samples 
can be drawn out of the stack. In wet harvest years espe- 
cially this is one of those things that no farmer should be 
without. - 





LONCITUDINAL SECTION 


COMPLETE ELEVATION. 


The chimney of the works, once somewhat bent by a 
heavy gale, has lately been the subject of the well-known 
Steeple Jack’s labours, and those of his son. The leading 
features of the plan adopted consisted in gradually taking 
out two courses of the brickwork on the side of the 
chimney bent convex by the wind, iron wedges being 
then inserted. On gradually withdrawing the wedges 
the chimney settled back, the empty spaces being there- 
upon partly filled with brickwork. In addition, the 
chimney is now braced with rings and vertical ties of iron. 





Paper may be made to resemble the figures produced by the 
flakes of snow or the freezing of water on a window pane by allow- 
ing a salt to crystallise upon its surface. During the Paris 
Exhibition card paper thus rer from s of lead was very 
popular, but it was discov t b the feed alt tamed black, and 
its poisonous character soon brought it into disrepute. A new 
mixture without lead has been eo by Puscher ; it is pre- 
pared as follows—Dissolve 6 oz. sulphate of magnesia in 6 oz. of 
water, and add 6 oz. dextrine mu paste. The solution is 
boiled, a little glycerine dropped in, an the whole allowed one 

e , after ing been lazed & Coa 

oat indian, athe on a pn fs with the solution and 

to dry in a warm place. After ten or fifteen minutes the 
surface of the paper will be covered with a uniform cluster of 
crystals, the size and number of which will be dependent upon 
the concentration and tem’ of the bath and also of the 
heat at which it is dried. 


E 


to 
of of ice 
ae in Salphuretted hydrogen gas, and is not poison 
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the prepuration of cla; , and in the machinery or apparatus for sha 
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La th October, 1870. 

2801. Wirtiam James Burcess and Cuar_Les THoMas Burcess, Brent- 

= ——¥ x, “‘Improvements in reaping and mowing machines,”—24th 


2807. FREDERICK WILtiuaM Fottows and Joun Bate, Bancorp, “Im- 
in the of for 


g and cuttin, 
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2889. Witt1am Henverson, Buchanan-street, Glasgow, Lanarkshire, 
N.B., “Improvements in trea’ cast iron so as to improve and 

secure uniformity of quality.”—2nd November, 1870. 

2921. EpwarRD VANSITTART NEALE, Church-row, Hampstead, Middlesex, 
Mia ete ear by means of — systems of cypher may 

2941. Hexny” WALKER Woon, Blackweir, Cardiff, Glamorganshire, ‘‘ Im- 

a > tus for eel heatin ’ ies, 
m ding, an compressing, more ly app! to the manu- 
facture of preserved coal.”—8th November, 1870. 

2057. James Rowawp, Liverpool, “‘ An improved machine for forming 
strands and la: -up or ing-up 

2959. Epwarp MEROSE HowaRD Vasemes, Chancery-lane, London, 

“‘ Improvements in the construction of and in the methods of working 
gas engines.”—-A communication from Lars Albert Leonard Sdéderstrém 
and George Alexander Dick, Paris. 

2961. Bexsamin Locxwoop, Heckmondwike, Yorkshire, “‘ Improvements 
in the manufacture of padded or wadded quilts or other padded or 
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2963. ALBERT Marcius SILBER, Wood-street, Cheapside, London, and 
Freperick Wuite, Camberwell, Surrey, “ Improvements in lamps, 
especially applicable to railway lamps.”—10th November, 1870. 

2964. WILLIAM Epwarp GEDGE, ellington-street, Strand, London, 
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Petitpler of every kind.”—A communication from Jean Baptiste Honoré 

eti' , Mohon (Ardennes), France. 

IAM ARMAND GILBEE, po peng Finsbury, London, “ An 


» Parts o! sre applica f for other pur- 
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Epwarp Botton, W: - Improvements in the construction 
a ‘= or pots used the mani of glass and other 
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machinery for s: or twisting Pann substances.” 
2968. THomas Hart, Blackburn, Lancashire, ‘‘ [Improvements in self- 
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2969. Epwarp HeRR1na, yr an, “Improvements in the 
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communication from Baylis rn New ¥ ork, U.S. 

2970. SrepHen TUDENHAM and ALEXANDER Robert Eyre, iouw Marsh, 
Lambeth, Surrey, “Improvements in the 
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FREDERICK Brampton, Birmingham, 
— portfolios for holding or fi 


other like p' 
aes RicHARD POTTER PEARN = FRAXxK Kesey Pearn, Manchester, 
hi for raising and forcing fluids.” 
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“Improvements in the purification of gas.”, 
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GEORGE ge SmiTH, Britannia Sewing Machine Works, Col- 
chester, “Improvements in sewing machines.” 
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2986. James Seema, Ludenham, Kent, ‘I machinery or 
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2987. JonN Soemewens. Kendall,  pumpowter.* “An im 
of rendering casks and other vessels air and water-tight. 
2988. ARTHUR CHAMBERLAIN, rmingham, “An improvement or im- 
vements in castors for furniture.”—A communication from Robert 


itothert Kirkpatrick, Brussels, 
1. . ay London, “Improve- 


2989. JAMES STEWART Sauyra, U: 
“An improved construction of fire- 
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ments in tents. 
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Thurloe-square, Lo! » checking the money taken 
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1 
ber. The outer end of each cylinder has steam 
hausted from it by valves, worked by an 
hb The is exhausted 


steam 
from whence it may be allowed to 
either into the air or to a condenser. ee cylinder is 
fixes to the bottom of the pear and the eccentric to work the 
pump are contained ‘ot proceeded with, 
1352. E. P. H. Vauonax, ou lane, “ Gas engines.”—Dated 11th May, 
1870. 


An outlet valve is et in addition to the slide valve, and ate 
combined use of which the suspension of the loose piston is au 
regulated, and oe order to avoid the noise which would otherwise take 
from the air rushing out of the outlet valve, a closed or partly 
closed air chamber is applied, into which the valve opens. A rod is fixed 
pane bare mee | and passes through the valve and air chamber, so 
to indicat the outside the movements of ‘the loose 


alternately admitted to and 
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Class L-PRIME MOVEBS. 
Including Fixed Steam and other Engi Horse, Wind, and 
Water Mills, Gearing, Boilers, de. 





1304. T. Don, Redhill, “ Furnaces.”—Dated 6th May, 1870. 

The fuel, being lighted at bottom and su with air, produces car- 
bonic acid gas, w passing upwards through the upper strata of in- 
candescent fuel, takes up therefrom its of whereby 
the carbonic acid gas is con’ into carbonic oxide gas, which, being 
conducted into the fi chamber, a or where the bi 


immediately 
flame, and gives out an intense applicable to a variety of 
which may be cited puddling and other metal! > 
, generating steam, concentrating alkaline or other soluti &c. 


—— by dampers, 
val to permit and control the of air, steam, or hydro- 
oabemne her carbents athd gue or emtbenie oxhde gas’ es 


1321. E. Warrwortn, Groombridge, “‘ Rotary engines.”—Dated 9th May, 


tes and th its, and 
Geyseees with Go Bins Vaew an ho 5 ~ an 


The inventor forms, with a 
cylinder at either covers 
at their outer ends, and a piston is adapted to each cylinder. 


Romford, 
of it. mateo tied with co 
move simultaneodaly, 





and 

facilitate the pauee opening and shutting of the outlet. valve. —Not pro- 
ceeded with. 
1357. W. E. Newton, Chancery-lane, “ Valves.”—Dated 12th May, 1870. 

This relates to an improved construction of valve for steam pipes and 
other purposes, and consists in the application of an expansible ring to 
that purpose, the ring being ouspendad from a longitudinally adjustable 
stem. 
1358. J. H. Jounson, Lincoln’s-inn-fields, “‘ Grate bars.”—-Dated 11th May, 

1870. 


The bar is strengthened beneath by a rib, which, however, is discon- 
tinued near each end, where the bar rests *. ‘bearers. In the portion of 
the bar which overhangs the stre: and on each side of the 
latter, are arranged a series of elongated pg these holes being of less 
dimensions above than below. The outer end of each bar overhangs the 
frout bearer, and is provided with a projection of a square or other 

ble form, adapted to a handle or crank, by which the bar can be 
agitated. 








, Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1276. W. N. Horcuinson, Wellesbourne, 

1870. 

The inventor proposes, when removing the rails or existing lines, to 
attach flat or rounded steel plates or bars, say about half an inch thick, 
and to the width and length of the rails, totheir uppermost surface by large 
rectangular headed (or other shaped) metal bolts, having two sloping sides, 
passing through correspondingly s' countersunk slots cut in the 
plates. The heads of the bolts ad t e slots in the plates are so fitted 
one to another that the plates have —~4 lateral or vertical play, but are 
allowed a little play in the direction of their length, owing to the slots 

being made somewhat larger than the heads of their respective bolts. 

Thus the bolts are free to adjust themselves to the varying contraction 

and ——- of the two metals (the steel and iron) consequent on 

ure, without injuriously affecting the required close 

OO between the plates and the rails. The ends of the bolts, after 

passing much of the body of the rails, are riveted into countersinks, or 

are otherwise firmly fastened. The heads of the bolts muy be of steel, 
the rest of iron.—Not proceeded with. 

1278. C. Exrer, Munich, “ Railway brakes.”—Dated 4th May, 1870. 

The brake is brought into action by means of springs working on rods 
in connection with the buffers, and also connected with the coupling 
hooks, and insuch manner that i diat ly the pling chains become 
slack the springs cause the brakes to come into action. By this means, 
ifa coupling should at any time break, the disconnected vehicles would 
directly come to a standstill, and is therefore of utmost importance on 
heavy gradients. There are also levers in connection with the brakes, so 
that they can be set in action by hand, cither from the engine or brake 
van as usual. 

1279. H. Kinsey, Nottingham “‘ Wheels.”—Dated 6th May, 1870. 

The inventor ‘employs a wheel with a solid tire or circumference, 
around which he applies a number of springs, each compused of a strip of 
steel bent round into a ring or tube, and by preference he causes the ends 
of ‘the strip, formi each spring, to overlap one another. The 
several springs around che tire are placed around its periphery in contact 
with one another, and to hold the a against the tire the inventor 
embraces them with an outer tire o spring steel, or this outer tire might 
be of another flexible material, such as india-rubber, or india-rubber and 
canvas combined, or the whole of the outer tire might be made up of 
links or shoes juinted tugether. 
1286. G. Incram, Marylebone-lane, 

6th May, 1870. 

A transverse rod of brass or other suitable metal is carried in small 
brackets fixed to the window frame. At each end drooping projections 
or cambs are made, which fit into the steps of racks screwed to the sides 
of the door frame. Two flat springs are fixed to the frame to press the 
cambs into the racks. The centre bracket bas an elongated slit in the 
— through which the tongue or projection, which forms part of the 
rod, is passed. The under tongue forms part of the bracket. By press- 
ing on the upper tongue the rod partly rotates, and causes the cambs to 
clear the teeth of the racks. The springs cause the cambs to fall into 
the racks, and keep the window frame in any required position. The 
= springs also prevent the jur to the frame by the vibration of the 
vehicle. 


2. H. Macman, Leith, N.B., 


“* Railways."—Dated 4th May, 








“ Regulating carriage windows.”—Dated 


“* Permanent way.”—Dated 6th May, 


The inventor employs rails of a flat bottomed form, and connects these 
rails together at intervals transversely of the way by means of the bars. 
These ties he prefers to be of a section resembling an ordinary angle iron, 
and the horizontal flange of the tie is riveted to the flat bottom of the 
rail; between the rails this flange may be omitted or cut away to lighten 
the tie bars. Between the tie bars and underneath the rails, in order to 
support the road upon the ballast, thin plates of iron bent to a curved 
or arched form are employed. These plates are of a width to give the 
none support, and this will vary somewhat according to the nature of 

he ballast and the weight of the traffic. The ends of the plates enter 
meee formed to receive them in the edges of the tie bars just beneath 
the rails, and they are curved downwards so as to form, as it were, a series 
of inverted arches underneath the rails. 

1307. F. R. A. GLover, Reading, “* Steering ships.” ’—Dated 7th May, 1870. 

This consists in providing movable cede fins, rin, ro or steering de- 
vices, which are pivoted at their upper ends to the sides or fore foot of 
the vessel, or wherever their action is most likely tu facilitate the de- 
sired result. 

1327. E. A. INGLEFIELD, St. 
Dated 10th May, 1870. 

The inventor connects to the rudder, or any “convenient part of the 
steering gear, a lamp with screens and glasses of various colours, so that 
either the lamp is moved by the motion of the steeri gear, or the 
screens and glasses are moved in a similar way. The light of the lamp 
shining through one or as of the coloured g! indicates by night 
the position of the helm, and by day the colour exposed by the move- 
ment of the screen gives a indication. —Not proceeted with 
1374. J. A. Ganpyer Bristol,“ Signalling in trains.”—Dated 13th May 


1870. 

This consists in fi a brass, iron, or other metal, or a flexible tube 

along the underside of the roof of each carriage the tube passes to the 

outside and terminates in flexible pieces having union or other easy 

fitting joints on i ends, so that the corresponding free ends of 
to them 


John’s Wood, “‘ Steering tell-tales for vessels.” — 





the next when the train is made up.— 
Not proceeded with. 
Class 3.—FABRICS. , 
Including Machinery and Mechanical ‘ations connected with 
i facturing, Dyeing, Printing, and Dressing 


Preparing, Manuf 
Fabrics, de. 

—. Z Duwock, Florence, U.S., ‘‘ Printing for spools.”—-Dated 3rd May, 
Te an to be printed are fed to the machine by a hopper or trough, 


and mec! and ac by a cam, to regulate the de- 
livery of the one a time, and at the proper time, to a whee 
ba: into each of which 
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Dxc. 2, 1870. 
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back rest, over which the yarn passes from the yarn beam to the healds, 
and he substitutes therefor a transverse bar or rod, by preference 
tubular, which is carried at each extremity the free ends of two 
springs, which are fixed by their other extremities to the side frames of 
the loom. Through each of these springs passes an eye bolt, provided 
above the spring with a winged or other nut, and connected below the 
same to the friction cord, band, or chain, which, after taking two or three 
turns round the end of the yarn beam, is connected to the back rail or 
other part of the loom frame. 

1281. J. CAMPBELL, Belfast, ‘‘ Drawing flax.”—Dated 4th May, 1870. 

The sliyers after leaving the drawing roller of the ordinary frame pas 
through the diagonal slots of the doubling plate, and are led thence in the 
form of composite slivers to the back of a group of rollers of the subsidiary 
frame. These rollers form the feed rollers, and as theslivers pass between 
them they are received on to the travelling screw gills, aud are again sub- 
jected to a drawing process, The slivers are then delivered by the front 
roller and the delivery rollers direct into the can or other receptacle. 
1292. J. and M. May, Leeds, ‘* Spinning wool.”—Dated 6th May, 1870. 

In suitabiy formed bearings, screwed or otherwise :ttached to each 
other, and attached to a framing, the inventors insert a tube of brass or 
other metal (in a vertical direction), which tapers towards its lower end. 
To the outer circumference of this tube, and between the bearings, they 
attach a pulley, which is keyed or made fast to the same ; this tube and 
pulley are driven at a uniform speed from a driving cylinder, the band of 
which passes round the pulley. Underneath the lower bearing and around 


the exterior of the tapering part of the tube they attach a second or a | 


loose pulley, having cast or otherwise formed on its under surface a 
bevelled wheel. 
to the one hereinbefore mentioned. Under this loose pulley, and made 
in one piece with or firmly secured to the bottom of the tube, is a rect- 
angular box or bearing, the ends and bottom of which are cut away. In 
one side or jaw of this Box or bearing is let in or fixed a suitable pin or 
pivot, which acts as the axis on which two wheels revolve.—Not proceeded 
with. 

1302. 8. C. Lister and J. Ropinson, Bradjord, *‘ Double pile fabrics.”— 

Dated 6th May, 1870. 

This consists in employing in the manufacture of such pile fabrics 
yarn produced from calf or cow hair. e hair is first washed and then 
carded upon an ordinary carding engine ; afterwards it is spun upon 
mules and then woven in the ordinary way into a double pile fabric.— 
Not proceeded with. 

1308. W. 8S. Lowe, ‘‘ Love Vale Mills, ‘‘ Tape dressing machine.”—Dated 7th 
May, 1870. 

This consists in substituting for the usual fixed beam or rail over which 
the yarn passes, in:mediately before being laid upon the weaver’s beam, 
an oscillating tension beam, whose pressure upon the yarn is regulated by 
a weight or weights, being adjustable, so as to be varied at will to suit the 
conditions as to hardness of the beam to be produced or the fineness or 
strength of the yarn to be sized. This tension, being thus weighted, rises 
and falls according to the varying strain put on the yarn passing over it, 
or as the rotation of the beam increases or diminishes the uptake, which 
is regulated by the amount of friction put upon the well known frictional 
apparatus for driving it, or, where cones are employed, by the position of 
the strap upon them. 


1317. D. Brown, Belfast, “ Dressing flax.”—Dated 9th May, 1870. 

The improvements are, First, doubling the present number of tools ; 
Secondly, running a plate round the end of the bars; and, Thirdly, 
slotting the tool or hackle at the screw-hole, all as hereafter described. 
To double the number of tools the inventor divides the present tool into 
two equal parts, and makes two sepur te tools out of each, or he clothes 
the machine with tools only half the length of holder, or only long 
enough to take in only one streak at once. By so doing he has double 
the number of tools that cin be put on any machine at present in use. 
He works with the present two-streaked holder, but only shifts it one- 
half its length, or tLe breadth of one of the streaks, each time the head 
of the machine rises, so that each streak is wrought separately, as there 
is a tool for every streak that is in the machine. At the course end of the 
machine, at No. 1 tool, the first streak in the holder is entering the first 
tool, the last streak is getting no work, and will get none tili after the 
first is wrought on that tool, and the head of the machine rises; then the 
holder shifts, and the last or hindmost streak in holder ente:s No. 1 tool 
when the first is entering No. 2 tool, and so on to the last, where the first 
streak is finished and shifted out of the tools or hackles altogether, and 
waiting till the last streak is finished before the holder is removed. 

1319. J. Steicut, Bradford, ‘* Spinning.”— Dated 9th May, 1870. 

This relates to means or apparatus for simultaneously lapping the ends 
of yarn around the empty bobbins, when the full ones are doffed or re- 
moved, and consists in the employment of a series (one to each bobbin) of 
bosses, rings, or collars, with projecting fingers mounted in the lifter rail, 
and geared together so as to be capable of rotating in the preper direction, 
the bobbins being so arranged as tu traverse through them, or the bosses 
may be formed into wharles, and in such case cylinders or rollers and 
bands to give motion to the said bosses, similar to the usual method of 
driving spindles of spinning frames. 

1324. J. Perper, Lake Village, U.S., ‘ Knitting looped sabrics.”—Dated 9th 
May, 1870. 

This consists substantially, by suitable instrumentalities, in forcing 
into action any given number of needles in machinery of the class 
hereinafter premised, by which the inventor is enabled not only to effect 
variations in the outline of the fabric produced by the machine, but to 
vary the disposition and grouping of the stitches throughout such fabric, 
in order, when desirable, to produce variegated designs or figures. The 
Second portion of this invention consists in a system of driving forward, 
by means of a suitable forwarding device, such portions of the needles as 
may be necessary to a point within the control of the mechanism which 
actuates them, the remaining needles being left free ad interim from 
the action of such mechanism. 

1325. H. McE. Warp, Ballymacoraghy, Ireland, 
May, 1870. 

This consists in removing the sliver or roving from the bite of the top 
or feed rollers, and simultaneously with this operation securing the loose 
end, so that the tendency of the rollers to drive it forward by friction of 
contact will be effectually removed. 

1326. C. Brook, Meltham Mills, “ Sewing threads.”—Dated 9th May, 1870. 

The inventor proposes to remove from the dressed thread, now gene- 
rally known as glace or polished thread, its present wiry character, which 
it has attained during the dressing operation. This he effects by subject- 
ing the stiffened and glazed or polished thread to the action of steam in a 
steam chest, from which the air is exhausted or partially exhausted before 
the steam is admitted thereto. The dressed thread as it leaves the 
polishers he winds on to skeleton reels of any suitable construction. 

1338. P. R. Jackson, Salford, ** Wheels.”— Dated 11th May, 1870. 

This consists in obviating or reducing these defects by casting an 
entire rim of the required diameter, and afterwards cutting or otherwise 
dividing the rim by a slotting tool er other means into the desired number 
of segments ; keys or plates may be inserted at the jointing of the seg- 
ments to preserve the correct pitch of the teeth. 

1345. W. R. Lake, Southampton-buildings, “ Paddle-wheels."—Dated 11th 
May, 1870. 

This consists in securing to the axle of the wheel a series of radial arms 
on both sides of the blades. In boxes secured on the outer ends of these 
arms the axle of the blades has its bearing. On one end of these axles 
is fastened a small cog wheel, which meshes in and gears with a large 
cog wheel secured to the main shaft. As the wheel is revolved it carries 
with it the large cog wheel, which in turn revolves the small cog wheels 
attached to the axle of the blades. These blades are so arranged that by 
means of the cog wheels they will always preserve a vertical position. 
1366. J. W. Exxiort, Toronto, “* Renoving snow from railways.”’—Dated 

13th May, 1870. 

The box and wheel are supported on a truck, on which is mounted a 
small boiler and engine for driving the wheel. The truck with the said 
apparatus is coupled in front of a locomotive, or the apparatus may be 
used for removing snow from a railway without being connected with a 
locomotive. The sides of the box are made by preference of the width of 
the arms of the revolving wheel, and parallel with each other, and with 
the sides of the box spread at one part so as to gather the snow upon the 
sides of the railway into the revolving wheel and keep the wheel as small 
as possible; but the wheel may be made of the full width of the part 
desired to be cleared, the sides of the box being carried parallel all the 

way. The back of the box is made convex, pointing to the front, in order 
to increase its strength for resisting the pressure of the snow. In the 
upper part of the box is formed an aperture. through which the snow 
may be “riven out by the revolving arms of the wheel. This outlet for 
the snow may be regulated by forming the box with a double case or 
otherwise. 

1355. L. O. Descnamrs and D. Ounit, Paris, “‘ Cutting fabrics.”—Dated 


12th May, 1870. 

This tool is composed of a single thumb-piece or handle, which the 
workman holds in his hand while passing the tool. over the fabric trans- 
versely to the threads. The lower end of the handle has a plate attached 
to it with a pointed front, for papaing under the threads, so that the 
threads in the path are lifted and brought aboye the cutters which are 
placed near the sha of the handle. e cutters are formed on the 
sides of the plate, and the threads become severed by Somalis in contact 
with them and the bottoms of two side checi Jormning pays o the shank. 
The free end of the shank carries a roller or whirl for facilitating 
the movement of the tool over the fabric.—Not proceeded with. 


* Spinning.” —Dated 9th 


thr 
1369. J, MitteR and J. Mittzr, jun., Peckham, “ Elastic fabrics.”— | 


Dated 13th May, 1870. ; 4 i tetas ries 1 
The inventors cement threads or tapes of india-rubber, when in a dis- 


This pulley is also driven from a special cylinder, similar | 





tended state, between the leather and the lining, as is now usual, and 
before corrugating the compound fabric so formed, whilst allowing it to 
contract, they further secure the lining to the leather by parallel rows of 
stitches in between and parallel with the several springs. 





Class 4.—-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1237. F. Wymaun, Paris, ‘‘ Cleaning grain.”—Dated 6th May, 1870. 

The delivery from the hopper in which the grain to be cleaned is 
placed to the apparatus is regulated by a —; The grain is raised to 
a horizontal rotary sifter by means of a c elevator. This sifter is 
mounted above two receptacles, provided one to receive the dust and the 

other the assorted grain. The dust and siftings fall into a box, from 
which they are withdrawn through an opening at the bottom of the 
box. The end of the cylinder is formed of perforated «inc or sheet iron, 
with holes sufficiently lage to allow the grain to ps" into the hopper, 
while the larger grains are thrown out. From the er the grain falls 
into the vertical cylinder, which is composed of y ated sheet iron. 
In this cylinder it is intended to remove the outer skin or envelope ad- 
hering to the grain. For this purpose it is fitted with a central shaft, on 
which is mouhted a series of curved blades. On the upper end of the 
shaft is keyed a bevel pinion, into which gears a bevel wheel, receiving 
rotary motion from suitable bell and pulley gear. 
1288. H. CavaGe, Paris, “* Treating maize.”—Dated 6th May, 1870, 

The maize is submitted to the action of horizontal grindstones, the 
hard, horny portion, together with the soft portion which contains olea- 
ginous matter, fall into a suitable vessel, which is provided at its centre 
with an agitator driven by any suitable means, by the action of which 
the germs or oleaginous matter which float at the top are separated and 
removed. ese are then dried before being submitted to pressure for 
the extraction of the oil. The hard portion, deprived of these germs, is 
then employed either for distillation or converted into flour. The soft 
parts or germs are then submitted to the action of suitable presses, for 
the purpose of extracting the oil they contain, and the residuum thus 
deprived of oil will form good food for cattle.—Not proceeded with. 

1330. H. Arrken, Falkirk, ‘ Breaking clods.”—Dated 10th May, 1870. 

The process of removing the clocs or lumps from the surface of the 
ground, and subjecting them to pressure, so as to break them up between 
surfaces, or by side pressure between surfaces, and then letting the pul- 
verised soil fall back again upon the ground. The apparatus employed is 
constructed of a frame of iron or other material, which is placed u 
wheels. Below this frame, and attached to it, isa we of iron or other 
material, and this is provided with a pointed front, having gratings so as 
to allow the small soil to pass therethrough. Immediately above the 
frunt of this plate a paddle-wheel, or one or more wipers or chain of 
buckets, is placed, so as to drive the clods on to the plate, and thence in 
between the roller situated immediately behind it. One or more rollers 
may be so placed, and the fineness to which the soil is to be reduced or 
pulverised may be regulated by the distance at which these rollers are 
placed from the plate. 

1365. W. E. Gepce, Strand, “ Agricultural engine.”—Dated 13th May, 
1870. 

This improved machine is composed of a vertical steam engine, which 
sets in motion two inner-toothed driving wheels, the whole enclosed in a 
movable drum of considerable diameter ; the two wheels rest, and in ad- 
vancing press upon this drum, which in its turn moves forward, carryin 
with it the entire machine, which may thus travel over any road or land 
without inconvenience. Two ploughs are placed at the side of the 
machine at each end, and are raised, and lowered at pleasure according to 
the direction in which the machine is travelling, by means of a pulley, on 
which winds a rope attached to the ploughs.—WNot proceeded with. 

1367. T. Perkins, Hertford, “ Ploughing.”--Dated 13th May, 1870. 

This consists in carrying the land wheel of the implement in such a 
manner that when the land wheel is forced downwards to lift the ploughs 
out of the ground it shall be free to swivel round as a castor wheel, and 
so facilitate the turning of the impl t at a headland ; but when the 
implement is at work it shall be locked and prevented from swiveling 
round. This is preferably effected by carrying the pin or axle of the land 
wheel on a stem, which is supported in bearings carried at the end of a 
horizontal axis when the ploughs are in the land. This stem is in an 
inclined position, and is prevented from turning in its bearings by one of 
its ends, which is made with flat sides, being embraced by a fork, the 
two prongs of the fork coming one on one side of the stem and the other 
on the other side of the stem. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1272. G. Wricut, Masborough, “ Brickmaking machine.”—Dated 3rd May, 
1870. 


The inventor causes the clay to be delivered through a die in astream 
to a pair of rollers with recesses in their circumference. The recess¢s are 
rectangi:).., wud as the rollers revolve the recesses in one roller meet the 
recesses in the other roller, and when they so meet the pair of recesses 
enclose between them a space of the form of the brick to be moulded. 
The rollers revolve continuously, and at the same speed, and the axis of 
one roller alternately appreaches to and recedes from the axis of the other 
roller. The stream of clay, as it issues from the die, is caught between 
the projecting edges or ridges between the recesses in the roller. Two of 
these edges or ridges in meeting as the rollers revolve detach a piece of 
clay from the stream sufficient to make a brick, and as the rollers travel 
on the recesses close together, and form a moulding cavity, they compress 
the piece of clay so as to compel it to take the form of the cavity, the one 
roller approaching the other, so as at the same time to close the mould 
and give the requisite pressure to the clay. 

1296. E. CLarke, Westminster-chambers, ‘‘ Constructing piers.”—Dated 6th 
May, 1870. 

A series of wrought iron piles or bolts, with or without screws attached, 
are placed at even distances apart. Iron plates, having rings or tubes cast 
on the side at opposite corners, are threaded one by one over the piles and 
lowered into their position, the piles being made to pass through the 
above named rings, and thus bolt the plates together. The plates can 
be made of any convenient size, and be stiffened by means of ribs, and 
may be made of either cast or wrought iron.—Not proceeded with. 

1346. J. Nicnorson, Shoreditch, and J. W. Jones, Stoke Newington, 
** Window fasteners.” — Dated Lith May, 1870. 

In constructing window fas enings in accordance with their invention, 
dovetail or T-shaped projections are formed upon plates, which can be 
screwed or otherwise fixed to the sash frames, so that when the window 
is closed the dovetail or T-shaped projections come opposite to each other, 
so that a grooved or slotted side corresponding in form with the projec- 
tions upon the two sashes may be slid over, aud thus cover the two pro- 
jections together, and thereby prevent the sashes from being raised or 
lowered until the slide is withdrawn. The slide may be secured in posi- 
tion to fix the sashes firmly together by a thumb-sméw, spring bolt, or 
otherwise ; and means are provided for retaining the slide when with- 
drawn, in combination with one of the fixed projections or sash frames, 
in order that it may not be detached therefrom.—Not proceeded with. 


1349. W. E. Renpie, Cavendish-square, “‘ Glazed structures for horticultural 
purposes.” —Dated 11th May, 1870. 

In the specification of a former patent, granted to the inventor on the 
27th January, 1868, No. 279, improved structures for horticultural pur- 
poses are described, in which the several sheets or panes of glass of a 
sloping glass roof were retained in place by their upper and lower edges 
being slid into grooves at the top of the back and front walls res: ively 
of the structure. The inventor now forms the grooves in which the 
upper edges of the sheets of glass are received deeper than the grooves 
in which the lower edges of the glass are received. By this means each 
sheet of glass can quickly be removed by sliding it upwards until its 
lower edges are free from the groove in which it previously lay, so that by 
raising the lower edge of the sheet of glass, and then drawing it down- 
wards, the glass may be drawn out from the wiper and deeper groove. 
Roofs of any desired length may be so constructed. Fern cases and such 
like plant protectors may also constructed in the manner above de- 
scribed, so that the glass may be quickly taken out and replaced, 

1361, C, CHURCHILL, Hackney, ‘‘ Window Jfastenings.”—Dated 12th May, 
aS 


beet 


in the 





peculiar construction and arrangement of two levers 
and a spring attached to the window sash together, an binatien 
with a rack or.toothed bar, upon the. stile or jamb of the window, these 
levers being arranged to project into the rack and hold the sash securely 
in any desired position, from which position it cannot be moved until the 
levers are withdrawn from the rack, so that the window cannot be opened 
from the outside.—Not proceeded with. 








_ Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
of War or for Coast Defence, Gun Carriages, &c. 
1360. J. H. Jounson, Lincotn’s-inn-fields, “‘ Projectiles.”—Dated 12th May, 
1870. 


It is proposed to construct a projectile with a head in any of the known 
deumn ot pacbociilon, ich eapies ear obd or side of this head are formed 


ee or more . wings, or blades, extend! backwards from the 
ao ee conv to van band poche yet hte 
ongi head produ -shaped, or 
conical, or and in the line of one of its diameters, if the head 





be spherical. The, bases or lines of juncture of these flanges are set 
spi “ye around the line, and the flanges themselves are also set spirally 
round the line. . 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

—Z Vimevx, Clapham, “‘ Musical instruments.”—Dated 27th April, 


This consists in so constructing the musical instrument that the 
original bell can be removed or detached from the instrument in order 
that the same may be replaced at will by a head representing the head 
of some animal, bird, fish, or reptile, the same being made of metal or of 
a suitable composition vr material, and the tongue inside such head is 
made fixed, or movable if desired, which will have the effect of softening 
the tone of the instrument, and will cause it to sound much more mellow 
a wind musical instruments as at present constructed.—Not proceeded 
with.; 

1215. C. Woop, Birmingham, “‘ Lamps.”—Dated 27th April, 1870. 

This consists in applying to hydrocarbon and other lamps a simple at- 
tachment to absorb the oil overflowing from the burner, or from the 
reservoir. Around the brass the mount of the burner, in any suitable 
position, is placed a coil or other arrangement of absorbent material of 
any suitible description, preferably common blotting paper, surroundin, 
the brass, and confined by a band of thin metal capable of expansion an 
contraction to suit varying sizes of lamps.—Not proceeded with. 

1218. J. UnpERWoop, Highgate, ‘ Stoppering bottles.”—Dated 27th April, 
1870. 

The inventor employs a hollow cylindrical or other shaped plug 
formed of wood, gutta-percha, or other suitable material, co: mding 
in shape with the form of the opening to which it is to be applied. This 
cylindrical or other shaped plug is by preference formed s!ightly conical 
or with inclined sides, and at one end is divided radially into segm: nts 
or divisions, so as to be capable of expansion or contraction by the appli- 
cation or withdrawal of a conical formed screw wedge, the inner surface 
of the cylindrical or other shaped plug being tapped to receive the screw 
of the conically formed wedge, or it may simply be bored out plain, in 
which case the screw of the conical wedge will be so formed as to cut its 
own corresponding thread. 

1221. W. Germain, Brighton, “‘ Ear-rings.”—Dated 28th April, 1870. 

Thi ists in attaching or ting to the upper portion of the 
hook, and where it is joined to the ear-ring proper, or ornamental portion 
thereof of a piece of metal, by preference gold, which acts as a spring and 
extends downwards towards the hook. On a the hook in the 
ear the spring yields, and as soon as the hook is in the ear the spring 
returns to its original position and prevents the possibility of the ear-ring 
slipping out, while at the same time it yields when about to be taken 
out, and the ear-ring is as easily withdrawn as if ro was not 
attached. The inventor prefers to make the spring gu: with a collar 
and to slip the collar over the hook and secure it by solder or otherwise, 
but it may be connected to the hook without the collar. 

1222. W. J. Burwkuorn, St. Helens, “‘ Spool for sewing machines.”—Dated 
28th April, 1870. 

The inventor constructs a circular flat spool suited to the well-known 
Wheeler and Wilson lock-stitch and other sewing machines in which a 
spool is employed, by forming in une or both of the dished sides thereof 
one or more apertures, slots, or notches therein, or the sides may be 
eng of separate pieces with blank spaces or interstices left between 

em, 

1231. T. Empson, Birmingham, “ Buttons.”—Dated 29th April, 1870. 

This consists in forming three holes triangularly placed radially with 
the centre of the button, which holes are formed either by raising stanks 
frontway in the metal shell of the button, and passing such shanks 
through the front covering, and spreading the metal radially on to the 
cloth or covering; or the three shanks may be passed through or formed 
from a front disc of metal, and spread over or closed down on the dise or 
at the back of the button, so as to have the cloth or covering material of 
the button between the shell and the front concentric disc. 

1250. E. Lowe aad H. J. Farnou, Birmingham, “ Brass-headed nails.”— 
Dated 2nd May, 1870. 

The head of the nail is first cut out of strong rolled brass or other 
metal, or may be made of drawn wire, by means of an ordinary press. A 
hole is then punched or drilled in the centre of the blank head. It is 
afterwards shaped, and fastened to an iron or other spike by an ordinary 
stamp or press.——Not proceeded with. 

1258. J. Leetcn, Broadley-terrace, ‘‘ Self-closing stopper.” —Dated 2nd May, 
1870. 





This invention consists, First, in the peculiar construction of the plug 
or stopper, so that the same also forms.a whistle, and in the combination 
of the stopper-whistle with a spring, which is so arranged in the socket 
of the mouthpiece that it allows the plug or stopper to be moved trans- 
versely across the aperture of the mouthpiece, to open the communica- 
tion through the tube, but when the stopper is released it immediately 
closes the mouthpiece, leaving the whistle in the proper position to be 
sounded from the other end of the tube. 


1266. 8. Taytor, Birmingham, “‘ Rack pulleys.” —Dated 3rd May, 1870. 

The ihventor makes the pulley carrier of a square tube, the pulley 
carrier sliding freely on the rack bar of the pulley plate or frame. 
The square tube or oe carrier is vided with a tubular axis 
or box at right angles thereto, on which axis the pulley, around 
which the blind or other cord passes, turns. In addition to turning 
on the axis the pulley is. also capable of a limited sliding motion 
on the axis. Connected with the ley, and working in the tubular axis 
or box described, is a sliding tooth, the tooth being pressed towards and 
made to engage with the teeth of the rack bar by a coiled spring situated 
in the tubular axis. One end of the spring bears against a shoulder on 
the sliding tooth, and the other end of the spring against a shoulder of 
the tubular axis. When the pulley carrier or square tube is depressed on 
the rack bar the sliding tooth described slips over the teeth of the rack 
bar, and the blind or other cord may be tightened to the required extent. 
When it is wished to slacken the blind cord, or remove it from the pulley, 
the pulley carrier has to be raised on the rack bar. 

1267. E. 8. Norru, Birmingham, “ Supporting wmbrellas, dc.” —Dated 3rd 
May, 1870. 

To the seat of a carriage or other part a foundation or fixing plate is 
screwed or attached. To this foundation plate a vertical rod, capable of 
being fixed and removed by a screw, is connected. The rod is capable of 
turning upon a centre, so as to assume a horizontal position, parallel to 
the edge of the carriage seat, when not in use. Upon this rod is a sliding 
tubular socket, capable of being fixed ut any required height and position 
on the rod by means of a binding screw, The sliding socket carries a 
clamp turning in a vertical plane upon the.said socket. By means of a 
binding screw this clump can be fixed at the required angle, or by 
changing the position of the said binding screw it may be made to engage 
in one of a series of holes made in the axis, upon which the clamp turns, 
and thereby firmly fix it in its position. The handle of the umbrella to 
be supported is inserted in the clamp, which is screwed down until it 
grips the handle firmly.—Not proceeded with. 

1271. I. and C. T. and F. 8. Guy, South-street, Finsbury, ‘‘ Copying 
letters.”—Dated 3rd May, 1870. 

A box or case is provided with a false bottom, or spring bottom, or.aslab, 
or platform, under which are springs which tend to force it upward. To this 
box or case alid orcover of rigid material ishinged. After damping the re- 
quired sheet or sheets of the letter-book, and placing the letter and oil 
skin or other guard, or an absorbent, therein in the usual manner, 
letter-book is placed in the box on the false or movable bottom, and the 
lid or cover is closed over it and shut down firmly and tightly by a Spring 
catch or fastening thereon. The book is thus pressed between the hing: 
cover and the spring bottom (the latter being thereby depressed), and.a 
copy is thereby obtained. The book is released by opening the lid or 
cover. The box or case may contain a damping brush or sponge, and 
the oil sheets or equivalents, and even water used in copying letters.— 
Not proceeded with. . 
1289. T. Hyatt, New York, U.S., ‘‘ Safes, chests, dc."—-Dated 6th May, 1870 

The inventor makes the external shel or ‘‘strong box” in the ordinary 
way of making them as to s .. Then, to prevent its power of 
radiating heat .when to e, a8. it would do being iron, he 
lines it on the inside some good, , Slow conductor of =a, after 
the method pursued in construc! ‘‘steam safes.” He then 
ae a oe of > omen hag out. of ,copper, or other Se 
metal, and shapes i or t tubes, so as to have them 
lie snuggly ther and form. when in, @ complete lining, to. the 
safe. tube or vessel is formed of one continuous sheet as ta.three of 
its sides, the fourth being soldered in, go that in a fire one becomes 
1 ed by the meeting of the solder, and thus allows the the:escape of 
its steam. The inventor makes the filling of these tubes in the following 
way :—Taking the q ity of water necessary to fill the tube, he weighs 
it, and then takes of plaster of Paris a quantity equalling oue-third the 
weight of the water which he adds. to the r, As it requires about 
twenty minutes for the water to me solidified, is is necessary to 
occasionally stir the mass tu prévent the plaster from all settling to the 
bottom of the vessel. : 

1293. W. THoryTon, hr cic * Fiegth ot ”"— Dated 6th May, 1870. 













The inventor makes of th cles, whether of 
narrow or other tesien ooh formed tae Tote sO, ther por- 
tions of the shape required by ag them, he stitches or otherwise 
secures them, either round or upon edges one or, mo: of nar- 
row or other fabric to forth ges, thereat! ‘the 
straps which hither er on of the 
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Seat ee eee RS ty aa rivets, clasps, or bingers.—Not proceeded 
with, 
1305. W. T. Brake and M. Hyams, City-road, “‘ Pipes.”—Dated 7th May, 


0. 

A small bone, wood, or ivory tube is fitted into the mouthpiece, 
jecting into a space. An inclined is pro for the outlet of all 
accumulation of nicotine, saliva, or other matter from the space before- 
mentioned, which is opened and closed at the end by a cap.—Not pro- 
ceeded with. 

1309. J. Nrxon and J. Wixtersottom, Sheffield, “ Drilling knife tangs.”— 
Dated 7th May, 1870. 

The inventors use a metal block, drilled with a number of holes in the 
places to correspond with the reception of the steel punches, which are 
to be inserted in the holes, and held securely therein by means of set 
screws ; these punches are turned in a lathe, so as to bring them to an 
accurate form, both in regard te their cylindrical portion held in the 
block and also to their punching ends. They are then cut with a notch 
or recess, into which the set screw passes when turned tightly, and by 
these arrangements the situation of the punches b tant during 
the work, whatever number of scales may be treated. The bed being 
secured in a suitable table by means of clamping screws or other equi- 
valents, the punching biock is set over it in suitable bearings or guides, 
but between the punch block and the bed, they placeasteel pull-off plate, 
which is held in position by two metal straps, the plate being raised up 
to the straps by flat springs.—Not proceeded with. 

1318. G. 8. Penny, Cheltenham, “‘ Stereoscopes.”—Dated 9th May, 1870. 

This consists in exhibiting photographs or views under a succession of 
different tints to represent morning, noon, evening, moon and sunlight, 
and night effects, and replacing the picture viewed by another, during 
the obscurity of the night scene ; each picture is caused to pass through 
these chromatic changes.—Not proceeded with. 

a J. Evans, Merthyr Tydvil, “ Rinsing machine.”—Dated 9th May, 





This consists in the employment of wheel or circular brushes arranged 
as hereinafter mentioned, and whereby the surfaces of tin-plates are 
effectually and rapidly cleaned. The wheel or circular brushes are 
arranged in pairs, one of each pair above and one below, the spindles of 
the lower brushes being provided with cogs or teeth, and being connected 
with the upper brushes by bands, which _ pass over their respective 
spindles arranged alternately with the wheel or circular brushes, and at 
each end of the series are pairs of carrying rollers, the lower one of each 
pair being furnished with cogs or teeth, which gear into the cogs or teeth 
on the spindles of the lower wheel or circular brushes. The upper carry 
rollers and are free to revolve on their axes, the lower rollers being 
ome to rotate by means of any suitable motive power.—Not proceeded 
with. 

108 DANGERFIELD, Chalford, “ Walking sticks.”—Dated 10th May, 


The inventor proposes to adapt to the back or outer of the curve 
or block either of wood, ivory, or other suitable ae which, when 
secured in place by cement, pins, studs, screws, or other convenient 
devices, will hold and strengthen the handle and supportit in the desired 
position. This block may be trimmed up to correspond to the outline of 
the handle, and in this way may be made to produce a straight, hori- 
zontal handle, which it is difficult, if not impossible, to produce by the 
bending process alone. 

1339. A. A. Rossicnor, Paris, “‘ Writing music.”—Dated 11th May, 1870. 

The inventor passes over a metal cylinder, turning regularly by means 
of a clock movement and communicating with a battery, a band of paper 
impregnated with a solution that will decompose under the influence of 
an electric current, as in telegraphic apparatus, according to Caselli’s 
and other systems. The clock movement may be put in motion or stopped 
at will by an electric or mechanical stop or detent. The band of paper 
being placed on the cylinder, the inventor places above it a series of metal 
wires or plates, isolated from each other in such a way that as they rest 
at one point on the paper in a parallel direction to the axis of the cylin- 
der, they each communicate by means of a separate metallic wire with a 
contact apparatus placed under each of the keys of the key-board of the 
instrument. These contact agen are worked by the motion of the 
key either by bringing together two wirea or metallic plates, or by 

lunging one point in a jar of me communicating with the battery. 
he circuit is thus closed for each of the wires only when the key corre- 
sponding to it is lowered.— Not proceeded with. 
1343. TowLe and Harpinc, New York, U.S., ‘tStamping a ratus.”— 
Dated 7th May, 1870. . i 

This consists mainly in the peculiar combination together of adjustable 
and fixed stamping surfaces, a carbonised or inked ribbon, an impression 
plate, and certain details of mechanism described, the whole bei 
supported upon a suitable stand or base. The said stand or base, which 
is of convenient size and form for an office table, has a socket wherein is 
fitted a vertically sliding bar; this bar carries the stamping surfaces, and 
is operated by pressing it down with the hand. A number of wheels or 
discs which have the stamping letters, figures, and other characters on 
the periphery, are arranged to rotate around one axis or centre which 
is supported in the lower part of the vertically sliding bar. discs 
also have letters, figures, and other characters to show when the stamping 
discs have been properly adjusted to produce the desired impression, At 
the bottom of the operating bar there is a fixed plate, which has on it the 
name and address, and other permanent marks or characters, while the 
discs, which project through an aperture in the said plate, carry the names 
of the days and months, the years, and other indications which have to 
be changed more or less frequently. Not proceeded with, 

1379. A, McAuister, West India Dock-road, “‘Hammocks.”—Dated 13th 
May, 1870. 

The inventor takes a piece of canvass, or woven flexible fabric, or other 
suitable material, and s each of itsends so as tomake a curve of such 
a form as that when the hammock is finished, and made as hereinafter 
explained, and properly slung, being freely suspended from the hooks, it 
shall readily be adapted to the natural form or curve of the body when 
at rest in the hammock. He then takes two end pieces of the same width 
as the body piece, and shapes their lower ends exactly to the same curve; 
the upper ends of the same are cut so that each end piece forms a 
triangle with an outwardly curved bottom or base. 


Class 8,-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, ing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

_ a W. Stanprivce, Camberwell, “‘ Preparing malt.”—Dated 2nd May, 

mw 


The inventor places the malt in a cylinder constructed of wire gauze or 
other reticulate material, which is mounted on an axis of motion over a 
charcoal or other suitable fire. Such cylinder is caused to revolve by 
mcans of any suitable gearing or connection, so as to turn over con- 
tinuously the malt, and present the entire surface of each grain to the 
action of the fire.—Not proceeded with, 

1274. = and A. WoopwarD, Manchester, ‘‘ Gas retorts.”—Dated 4th May, 


1870. 

This consists in arrangements by which the draught from the chimney 
or one produced by a fan, steam jet, or other means, may be caused to 
suck and draw away the said smoke, dust, and o' itters. The in- 
ventors prefer to carry out their invention by a fixed hood in front of the 
retorts, or to a movable hood ie to traverse on rails in front of the re- 
torts, and arranged so as to be connected by a valve or damper with a 
suitable pipe or channel communicating with the chimney.—Not pro- 
ceeded with. 

1275. x P. MatrHews, Grantham, “ Cask ition.” —Dated 4th May, 





PP 


1870. 

The inventor takes about 108 quarts of spirits of wine, to which is 
added about 1081b. of shellac, and when the shellac is thoroughly 
dissolved about 601b. of powdered charcoal are added to the solution. 
This mixture is well roused or stirred before using it. 

1280. B. WALKER and J. F. A. Prtaum, Leeds, “ Puddling machinery.”— 
eo te Fa PS 

In order to work the ral or over the bed of the furnace in th 
manner in which a puddler works it by hand the inventors ompgler 

worked by _ or, liquid under h 


hydraulic bend es 

pressure, and w! ma) plied accumulator or vessel f 

nishei with a weigh pooh Ame hich. water or. Maud ie deoeed by 
On a standard e the 


w 

umps or other suitable instruments. 

| nod they mount an hydraulic engine or ¢ 
on an 


iIngines, and by means 
th ive motion to a bar peep j at the top of the standard 
an Ei lower end connected with the rabble or rake.” In this way the 
moti to and out of the furnace. is obtained.—Not proceeded with. 

1285. J. B. Hicxmorr, Carlisle, “‘ Manufacture of gas,”—Dated 6th May, 





1870. | . 
The inventor proposes to.construct in the sides of the retort or generator 
a number of vertical channels or flues nut g with . 
of the retort or tor by means of alits or o 4 
which, by reason of their small dimensions, will not admit an 4 
able quantity of into the channels or flues, but readily allow the 
| eed pommewey, Te NS ee at ee into 
e vacant space in th top of the retort abore the coals, whenoe will 
be conveyed in the usual manner, by means of a pipe, to the condensing 
apparatus.— Not ee ; < 
1800, E. r Esanrareace, Brussels, “ Producing oxygen gas.”—Dated 6th 
fay, 1870. 


This consists in the addition of hydrated oxide, or any hydrated salt, or 





other hydrated compound of cobalt, or nickel, or any mixture of these 
substances, in a comparatively small-proportion toany soluble hypochlorite, 
such as hypochlorites of lime, of potassa, of soda, of baryta, or of 
magnesia, commonly known as chlorides of lime, of potassa, of soda, of 
bets, or of magnesia, This compound, or these compounds of cobalt or 
nickel, coming in contact with the hypochlorite or hypochlorites, 
are decomposed, giving rise to a black precipitate or superoxide in a 
— state, which precipitate, acting on the hypochlorite, or chloride 

oxide, sets free the oxygen contained init. The oxygen gas thus set 
free escapes with effervescence, and may be collected in the same manner 
as hydrogen or carbonic acid gases in a reservoir or gasometer. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
1192. G, Fenwick, Gateshead-on-Tyne, ‘‘ Telegraph cables.”—Dated 25th 
April, 1870. 

The rope or cable relates to that description in which the ‘‘ protecting” 
or covering wires are each surrounded with hemp or o fibrous 
material twisted around them. The invention consists in causing the 
“protecting” or covering wires to enter the centre of each set of yarns 
forming a ‘‘ strand” without any twist being put thereon, and whereby 
the full strength of the wire is utilised, as it is not weakened by being 
twisted with the hemp or other fibrous covering. 


, Class 10.-—MISCELLANEODS. | 
Including all patents not found under the preceding heads. 
1126. W. F. Murray and T. D. MoFartane, Glasgow, “ Shaping plastic 
materials.”—Dated 18th April, 1870. 

The improved apparatus as adapted for shaping bottles comprises a 
mould of an internal configuration corresponding to the external shape 
of the bottom and lower cylindrical portion of the bottle. This mould 
may be of the ordinary kind, or it may be made in two or more parts 
arranged to be easily separated for the removal of each bottle as soon as 
formed, and it is mounted on a potter’s wheel or equivalent apparatus, by 
which it ia made to rotate about a vertical axis. A lump of the clay or 
plastic material out of which the bottle is to be formed is put into the 
mould, and an internal shaping scraper which does not rotate is moved 
gradually down, being upon a vertical spindle accurately guided in a 
bracket above. This internal scraper shapes the lower part of the interior 
of the bottle, spreading the clay up the sides of the mould, and causing 
it to rise tube-like above the top of the mould.—Not proceeded with. 

1183. C. H. Savory and W.R. Barker, New Bond-street,“‘ Fumigating, &c.” 
Dated 23rd April, 1870. 

The inyentors propose to construct a small vessel of wood or other 
material in which a false bow! is placed to contain the substance to cause 
the fumigation, A hollow stem enters the vessel below the bowl, which 
is perforated with one or more apertures, and covered with acap. To the 
stem an india-rubber tube is attached, the other end of which has a mouth- 
piece. At an intermediate part of this flexible tube an india-rubber 
collapsible chamber is made to intervene, the junctions of each end of the 
tubes therewith being provided with valves, so that by grasping the col- 
lapsible chamber with the hand, and alternately releasing it, air is 
either forced through the vessel and bowl, or drawn into them and forced 
out of the mouthpiece, as required either for fumigation into an apart- 
ment, or for direct inhalation. —- Not proceeded with. 

1191.. L. Wray, Ramsgate, “‘ Crushing ores.” —Dated 25th April, 1870. 

This consists in constructing the bearings of the shafts with a recess for 
the reception of a ring of felt, or other suitable fibrous crelastic substance, 
to surround and clasp the journals or axles of the machine, so as to ex- 
clude dust or grit from the bearings, and prevent the escape of the oil or 
other lubricating material, also in adapting the existing surfaces of 
machines for crushing ores in a special manner, for the purposes for which 
they are intended. 

1209. H. Vicour, Charleville, France, “ Mills for rolling iron.”—Dated 27th 
April, 1870. 

This consists in placing a channel or guide between the roughing and 
the finishing rolls.—Not proceeded with. 

1213. F. J. Virner, Great Tichfleld-street, “‘ Drawing liquids from casks.” 
Dated 27th April, 1870. 

This consists of an arrangement of pipes for drawing liquids from one 
or more casks or other vessels by any number of draw-off pipes, with 

mps or cocks attached separately or together. For this purpuse the 
Gooner employs a pipe which he calls the main, connected to one or 
more casks by means of a small connecting pipe (with unions or other 
suitable appliances) removable from one cask to another as desired. To 
the main any number of draw-off pipes may be attached and connected to 
pumps or draw-off cocks. 

1226. O. H. NeepHam and C. N. Bratnerp, New York, U.S., ‘‘ Treadle 
motions.” —Dated 28th April, 1870. 
This ists in suppl ting the treadle motionwith an arrangement 
which will act directly upon the crank shaft, no matter what may be the 
tion of the crank at the moment the pressure of the foot is applied, 
Over the treadle shaft, or with freedom to oscillate thereon is arranged a 
shoe, which is made to operate (through a crank lever carrying a pawl) on 
a ratchet wheel secured to the crank shaft. This crank lever is loose on 
the crank shaft, and it is rocked through a rod which connects it with 
the oscillating shoe. This shoe overlies the ordinary treadle, and is de- 
pressed by the foot when applied to the ordinary treadle. It will now be 
understood that the crank shaft may by means of the pawl and ratchet 
be instantly started, whatever the position of the crank.—Not proceeded 
with. 
1230. J. M. Cian, Aberdeen, N.B., ‘* Soldering canisters."—Dated 29th 
April, 1870. 

This consists of a revolving platform or disc supported by a pillar or 
pedestal. This platform or disc is provided with any suitable number of 
projecting arms or brackets, on which the case, canister, or other vessel 
to be soldered is placed; above each of the projecting arms a movable 
clip is placed, which clip is hinged to the revolving platform at one end, 
and provided with a handle at the other end, by means of which it can 
be or lowered as required.—Not proceeded with. 

1240. V. BaBLon, Paris, “ Regulating gas burners.” —Dated 20th April, 1870. 

The ay tus above referred to is completely closed and works with- 
out the aid of a liquid. It consists of a cylinder, in which a piston moves 
without friction; this piston is formed of a fine light dise, pierced in the 
centre for the reception of a tube which slides in the bottom of the ap- 
paratus. At the lower part of the tube, and suldered to the bottom of 
the apparatus, a spindle also penetrates without friction; the top of this 
tube is furnished with a stopper fitting closely therein.—Not proceeded 
with, 

1242. C. Masse, Keatish Town, “ Locks and keys.”—Dated 30th April, 
1870. 

The inventor makes locks with circular key-holes of a size just to re- 
ceive the stem or barrel of the key, and he makes the key with the bit 
to work in and out through a slot in the stem or barrel. When the key 
is to be inserted into the lock the bit is drawn back, and when the key 
has been placed in the lock the bit is caused to protrude by turning a 
button with which the key is provided. The bit of the key is fixed upon 
a ~ re | blade within the barrel or stem, in which also there is a wedge, 





and a screw turned by the button before mentioned moves this wedge to 
and fro within the burrel or stem of the key.—Not proceeded with. 
1246. C. N. A. Couett, Christiania, Norway, “Counting machines.”—Dated 


80th April, 1870. 

The inventor constructs a counting machgne comprising the following 
:—Keys, movable, on a horizontal axle, one key for each number, 
m 0 to 9, mechanism transferring the pressure from these keys to the 
dial plates, so as to indicate the number corresponding with the key. 
Mechanism by which the tens and hundreds are transferred to the suc- 
ceeding numeral series. By pressure on one of the keys an arm is lifted 
up, and the pressure will thus be communicated to an angle arm, and to 
an arm formed like a spiral; this arm comes in contact with a spring, and 
would by the pressure of the spring be moved upward, but is prevented 
by a pin fastened in the other end of the last-named arm.—Not proceeded 

with, 


1255. E. J. Bearp, St. Louis, U.8., “ Buckles or bale ties.” — Dated 2nd May, 
1870, 


R buckle is made of sheet — rolled ” the ane a Seema, 
the slots are ufterwards p out by means of a suitably shaped 
Puhohing tool.. The bearing meet the open and ghized slots take a 
eonvex form, instead of being madé straight as heretofore, the object 


being to throw the strain of the co le upon the ventre of the 
hoop or metal band, and they may be rounded, whén advisable, to prevent 
cutting the hoo 


1260. A. Bartow and H. Browne, Dalston, “‘ Book-cover fabrics.” —Dated 
8rd May, 1870. . 

The improved covering material may be treated with silica, solution of 

Sig nie nt cans aaa, Macc 
en % A tow OC! 

— or aver or cok may ee Pided tn preparin, rd the material in 

m, inventors weave raiged bands for strengthening 

= also the and margins of the covers, in order 

ility, in the covers of school books, and 

letters in children’s indestructible books. They also improve 

the ere Ga by weaving therein letters and designs in 

silver, or metal, and in various colours. Ha’ dete: the 

sizes of the covers and the character of the.surface to be imitated, they 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ; 
(From our own Correspondent.) 

WHAT IS DOING AT THE FINISHED IRONWORKS—PROSPECTS TO 
THE END OF THE YEAR-Pic ItRON—HEAVY FOUNDRIES WITH 
GOOD ORDERS—OUR TRADE IN IRON WITH AMERICA—IMMENSE 
EXPORTS OF AMMUNITION—TIN-PLATE FIRMS AND THE BUSINESS 
THEY ARE DOING—ENORMOUS INCREASE IN RAILWAY CARRIAGE 
BUSINESS —COAL. 

Tue mills and forges are running, in the majority of cases, 

about four days a week. More, up to five days is the rule where 

the firms have good Government and ship and girder building 
orders under execution. Government continues to purchase, but 
from other customers the demand is but slightly expressed. Much 
of this is due to the very unsettled state of the public mind upon 
the question of the continuance of peace, or the breaking out of 
war between Great Britain and Russia.. Most of the local bridge 
building and engineering establishments keep busy upon 
specifications some time ago received; and as a great effort is being 
made to get as much of the work out of hand before Christmas, 
certain of the ironmaking firms are tolerably safe for a steady de- 
mand up to the close of the year. The smaller firms do not loudly 
complain ; but the prices at which they are ready to do business 
indicates a slackness of demand in their case, which, if there 
should not be an improvement speedily, will lead to only a quiet 

Christmas for a considerable number of workpeople. 

Pig iron continues to arrive with tolerable freedom, and the 
quotations of makers are upheld. The local blast furnace firms 
are making some fair deliveries, and where foundry iron is being 
smelted a gvod trade prevails, for some of the heavy founders have 
full work for the next two months. 

The trade that we are now doing with America--both United 
States and British North—continues to be of a cheering character, 
notwithstanding that the heavy shipments for the season have 
closed. The current very considerable improvement in our trade 
with that part of the world is conspicuously shown in the returns 
just issued by the authorities of the Board of Trade, Therein we 
find that during last October we sent tothe United States iroo worth 
nearly £44,000, and to British North America iron worth £46,000, 
both more than in the same month last year, and all for railway 
purposes. 

The extent, however, to which we are likely to suffer if hostili- 
ties should break out between this country and Russia, may be 
inferred from the circumstances that in October last year we sold 
to the subjects of the Czar, equally for railway purposes, iron 
the value of which was £331,135 more than the value of that 
which they took from us in October this year. 

The war with France and Germany has altogether cut off our 
trade with France. To that last-named country there appear no 
exports of iron from Great Britain. 

Our diminished trade to Australia, to which frequent reference 
has been made, and which results from the excessive purchases 
by customers a few years ago, will appear on reference to the 
figures bearing upon hoops and sheets. Hoops, however, although 
they are used for baling wool in Australia, have not fallen off in 
so large a proportion as have sheets, which are usually sent out in 
the galvanised condition to be applied to roofing purposes. 

As was to have been expected, the threatened difficulty with the 
great northern Power has in no respect diminished the demand 
for small arms and awmunition. All the firms are increasingly 
busy upon goods of this class. The trade we are doing is more 
than double that of a twelvemonth ago. We sent away of caps 
and cartridges and the like in October this year goods worth 
£82,548, whilst the value of the same class of goods shipped in 
October last year was only £40,864. As showing that this great 
increase has been of only recent date, we may state that the value 
of ammunition, excluding in all cases gunpowder and shot, sent 
away in the ten months ending October this year, was £354,319, a 
total increase of only £27,800, 

The tin-plate firms are in an improved condition in respect of 
those of their branches which are called upon to supply the ne- 
cessities of tin-plate working firms where orders are in hand for 
goods not of the first class. The great activity in this respect is 
due mainly to the immense orders now under execution in Bir- 
mingham and Wolverhampton, and elsewhere, for tin-plate goods 
in demand for the use of the new French army, to which reference 
was made last week. Orders of this class from France continue 
to be received. As to the foreign trade which our tin-plate firms 
are doing, not a great deal can be said. The sales in October this 
year were of the value of £174,881, adecrease upon the sales in 
October last year of £6500. That decrease is entirely due to the 
closing of our trade in the raw materials of tin-plate goods with 
France. Thus it is clear that we are making tin-plate wares for 
our neighbours upon the other side of the British Channel simply 
because the exigencies of the war preclude the firms there from 
manufacturing for themselves. 

I have frequently spoken of the excellent business that is being 
done by the different railway carriage firms of this and other 
districts, If the profits of these manufacturers were only equal to 
the great trade they are doing, then the shareholders of the con- 
cerns— and they are mostly joint stock—would be receiving even 
higher percentages for their money than at present, Ten, even, 
and twelve per cent. is by no means more than should be forth- 
coming for money devoted to such a purpose, if the profits were 
what they ought to be. If the manufacturers were private 
firms, we have no doubt that such percentages would be 
doubled. The result would probably be some slight dimi- 
nution in the aggregate of the trade done, but the business 
would be the more desirable. We know that our best 
customer for these goods is Russia, That country, however, 
whilsts it stands at the head of our customers in this branch, 
is only one of many who come to this kingdom to make 
their purchases. The Board of Trade returns, still very incom- 
plete, as shippers well know, don’t afford us information as to 
our customers for railway carriages; but the information the 
Government returns supply is strikingly corroborative of our 
own local experience, They show that whilst in October last 
year we sent away railway carriages worth no more than £6494, 
in October this year we sold of the same class of goods £55,706 
worth ; and that whilst, in the first ten months of last year the 
railway carriages sent away were entered at £99,799, in the cor- 
responding ten months of this year they were of the value of 
£379,783. 

The coal trade is without alteration. A fair amount of business 
is being done, and at some pits there is a brisk demand—all at 
firm but not advancing prices. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THe CLEVELAND IRON TRADE—THE MARKET AND THE CONTINENTAL 
AFFAIRS—THE COAL AND COKE TRADE—ENGINEERING— THE 
BOARD OF ARBITRATION. 

At the Middlesbrough Exchange on Tuesday there was a large 

attendance, but before the close of the market many ironmasters 

and brokers, who were interested in the election of the school 
board for Middlesbrough, absented themselves. The expected 
peaceful solution of the Russian difficulty had the effect of 
strengthening the market, and quentl of prices 
declining they remained firm at the quotations whigh ruled the 
previous week. Great quantities of iron are being. shipped, and 
the home consumption continues to grow. All the blast furnaces 

are working steadily. d . 

In the manufactured trade, although the mills and furnaces are 
fully occupied, it is feared that unless some additional 








are soon secured the rail makers will speedily find ives 
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worked out, Until the Russian question cropped up there was 
a probability, in spite of the disastrous Franco-Prussian war, of 
Cleveland securing a few rail contracts, but the Eastern difficulty 
produced complete stagnation in the order department of this 
very important branch of the iron industry. In the meantime the 
work of extension is going on rapidly. Several blast furnaces now 
in course of construction in the Middlesbrough district will be 
ready for lighting early next year, and will bring the total annual 
production up to about 2,060,000. When the puddling furnaces, 
now being built in Middlesbrough, are complete, there will not 
be fewer than 400 in that growing town. 

The coal and coke trade of Northumberland and Durham are in 
a most healthy condition. All the collieries in South Durham are 
working particularly well. 

In engineering there is not quite so much eye | 
pte to several large firms having completed many o' 
orders. 

I have frequently called attention to the behaviour of the iron- 
workers of the North of England who profess to belong to the 
Board of Arbitration and Conciliation for the settlement of trade 
disputes without strikes or lock-outs. Many of the ironworkers 
regularly leave work as soon as there is a dispute, instead of 
waiting until the board settles it. There has recently been a case 
of this kind, and on Monday I am glad to find the board passed a 
resolution strongly condemning the action of the men. Unless 
the workmen keep faith with the board the result will be what I 
have always anticipated, an overthrow of the system of arbitration, 
which is calculated to do so much good. 

On Monday a fire broke out in H.M. ironclad war frigate 
Triumph, which is being fitted out in Tyne dock by the builders, 

Messrs, Charles M. Palmer and Co., Jarrow. The fire did a great 
deal of damage; but it is stated that the hull of the vessel was 
not materially injured. 


at present, 
their heavy 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE ScoTCH PIG IRON TRADE—SHIPMENTS OF PIG IRON—THE 
MALLEABLE IRON TRADE—ENGINEERING AND IRON FOUNDING — 
NEW CONTRACT FOR LOCOMOTIVES— THE DECISION OF THE ARBITER 
IN THE PUDDLERS’ DISPUTE—SHIPBUILDING ON THE CLYDE— 
PETITION FOR THE RUNNING OF A TRACTION ENGINE—COMPLETION 
OF SEA-WALL AND ESPLANADE AT DUNDEE. 

THERE is a slight improvement in the tone of the Glasgow pig iron 

market this week, consequent on the more pacific aspect of the 

Eastern question, and rather higher prices have been obtained 

during the past few days. The effects, however, of the threatened 

rupture with Russia have been depressive, and little confidence is 
likely to be manifested until absolute certainty is regained. 

Warrants are now quoted at 51s, 3d. cash, and 51s. 7d. one month, 

There is little or no decrease in production, and consequently 

stocks are increasing. 

The large home demand for castings and forge iron has lessened 
the evils to the pig iron trade, which might have been otherwise 
expected from political complications abroad. 

Shipments continue very satisfactory. The exports for the past 
week were 15,553 tons (fully two-thirds of which went abroad), 
against 13,301 tons in the corresponding week of last year, showing 
an increase for the week of 2252 tons. The decrease in shipments 
on the year, so far, is now reduced to 10,274 tons. Germany is 
still the most extensive market. 

The imports of Middlesbrough pig iron into Grangemouth 
continue greater than they were last year, there being an increase 
during last week of 280 tons over the same period of 1869. 

In the malleable iron trade most of the works are still in full 
operation, the demand being good for ship and boiler plates, strip 
and angle bars. There is also a pretty good local demand for 
merchant bars of all kinds, although the prices are scarcely so 
firm as they were a few weeks ago. There is a brisk trade in rail- 
way tires in this district, chiefly for trucks. The Glasgow Iron 
Company are very busy in their works at Motherwell in the 
manufacture of rails. They are the only firm in the district which 
make rails since the Dundyvan Works have been stopped. 

The engineers and ironfounders continue very busy. A large 
order for locomotives has just been secured by Messrs. Neilson and 
Co., Springburn. They have contracted with the Caledonian 
Railway Company for the construction of fourteen locomotive 
engines, the monetary value of which will probably be upwards 
of £30,000. 

In the dispute between the Scotch puddlers and their employers, 
Mr. George Anderson, M.P., before whom, as arbiter, evidence 
was led at great length, has now given his decision, dated 25th 
November. It will be remembered that the men claimed an 
advance of 6d. per ton on the iron puddled, and the employers, on 
the other hand, urged the necessity of a reduction on the process 
known as “doubling,” in respect that the old helve hammer is now 
obsolete in Scotland, and is replaced by improved steam hammers, 
The examination of witnesses commenced on the 13th October, and 
was concluded on the 18th November. Mr. Anderson, after a 
patient hearing and consideration of the whole case, finds that 
the workmen are entitled to an advance of 6d. per ton on pud- 
dling, which is to date back to the period when the men resumed 
work after the May lock-out ; but there is to be 6d. per ton of 
reduction on all such puddling as has been paid for at the rate 
of 1s. extra in respect of ‘‘doubling,” this reduction to date 
back to 8th August, the limit to which the claim was re- 
stricted. Mr. Anderson wishes to give effect to the principle 
that the Scotch puddler who follows his iron to the hammer 
and ‘‘nobbles” it is entitled to 6d. per ton more than 
the North of England puddler, whose work ceases at the fur- 
nace, and that the puddler who “ doubles” is entitled to only 
sixpence more than the puddler who ‘‘nobbles.” Should neither 
of the parties make representations within ten days the arbiter 
will be prepared to issue his award accordingly. Mr. Anderson 
recommends the adoption of the North of England system of 
arbitration, as calculated to supersede the unreasoning and cruel 
warfare of strike and lock-out. 

As might be expected, the puddlers who receive the sixpence 
advance are satisfied with the decision, while those who “ double,” 
and who are to suffer a reduction of sixpence, are said to be very 
dissatisfied, and are already agitating for an appeal against it. 
Altogether it seems to be a very fair compromise, and it is to be 
hoped that the question will be settled for a considerable time to 
come, 

Shipbuilding on the Clyde is at present very brisk, a good many 
new contracts having recently been concluded. At Port-Glasgow 
especially, where of late some dulness prevailed, quite a sudden 
activity is now manifested, all the firms there having recently 
received good orders. 

A petition for permission to run_a traction engine along the 
turnpike road between Glasgow and Hamilton has been presented 
to the road trustees. This body was favourable to the project, 
but previous to giving it their sanction they desired to be informed 
regarding the number of wagons that were intended to be drawn, 
the breadth of wheels, &c. Whether, after these particulars have 
been furnished, the road steamer will be allowed to run, remains a 
question. It seems very absurd that, in the present age of progress, 
it should be necessary to ter and bat so many obstacles 
to the introduction of a means of transit, which, in spite of present 
opposition, is sure ultimately to prevail. 

The line of railway which was promoted some three years ago 
from Wisham to Coatbridge, to bring that district into connection 
with the North British Railway system, has been revived. 

The sea wall and esplanade at Dundee are now completed, the 








works having occupied upwards of two The 1 is about 
a mile in length, stretching eastwards from Magellan Green Point 
to the point of the Craig Pier, 


~In this way a large portion of the 
river bed has been enclosed. a | 


NOTES FROM MANCHESTER. 
(From our own Correspondent.) 


TENDERS FOR LOCOMOTIVES—KOAD BOLLERS IN MANCHESTER— 
Owen’s COLLEGE—THE FAIRLIE ‘ENGINE—SiR WILLIAM FarR- 
BAIRN’S AUTOBIOGRAPHY—THE BESSEMER STEEL TRADE. 

THE contracts for sixty locomotives for the Midland, which I men- 

tioned in my last set of notes, have been let thus —Messrs. Dubbs, 

twenty; Messrs. Neilson, twenty; Messrs. Beyer, Peacock, 
and Co., ten ; the Vulcan Foundry, ten. 

It is now considered that the Russian difficulty has practically 
blown over; many orders which have during the last fortnight 
been stopped are now having their manufacture p: ed with. 
A war with Russia would, perhaps, have had more disastrous 
effects on Manchester than any other town in England, owing to 
the immense number of orders on hand for engines, machinery, 
and tools for that country. 

Manchester has always been active in road making, and road 
rollers are now being extensively used, except in the most crowded 
parts, for crushing the flint stones. Messrs. Worthington and Co. 
the contractors, have purchased three of Messrs. Aveling an 
Porter’s rollers, which do their work admirably. 

Owen’s College is being rapidly proceeded with, although the 
committee have not yet the necessary funds for its completion. 
The students much regret the serious accident which has 
occurred to Dr. Balfour Stewart, the Professor of Natural 
Philosophy, in the Harrow disaster. 

The first of Mr. Fairlie’s engines was tried on Nov. 28th, and 
gave entire satisfaction, none of the ball-and-socket joints giving 
any trouble—as everyone seemed to suppose they must—although, 
at the same time, the bogie was not swivelling, the engine being 
wedged up so as to allow the wheels to rotate without advancing. 

I hear that Sir William Fairbairn is writing an autobiography. 
The history of such a man cannot fail to be of the greatest interest 
to every engineer. 

All our principal workshops are working full time, but there is 
nothing of interest to report respecting any particular one. 

e Bessemer steel trade is somewhat large at present, although 
the Lancashire Steelworks is still for sale. The Bolton Forge is 
busy with steel plates, and Messrs. Hicks and Hargreaves have 
just completed a number of large Cornish boilers with steel plates 
five-sixteenths of an inch thick. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE InoN TRADE : Uncertainty the principal characteristic : The 
past week uneventful: The Eastern question: Expected peaceful 
settlement : A hard winter predicted : Prospects of the future: The 
American demand : New contracts at the works: Activity at the 
home markets—THE TIN-PLATE TRADE—THE STEAM AND HOUSE 
COAL TRADES—THE PONTNEWYNYDD WORKS. 


UNCERTAINTY continues to be the principal characteristic of the 
iron trade, but since my last report no material change either way 
has taken place. The week has, indeed, been a rather uneventful 
one in all respects. The Eastern question is, of course, the one 
occupying the almost undivided attention of all interested in the 
trade. No reliable information has yet been received in the district 
as to the actual nature of Prince Gortschakoff’s reply, but, as might 
be imagined, speculation is rife as to its purport. Latest advices, 
however, from some sources assume a more pacific tone than those 
of last week, and there is a prevalent belief that war will be 
averted. It is somewhat premature to come to any conclusion in 
the matter just now, it must be admitted, but there is reason to 
think that if a conference be held, as is now expected, the diffi- 
culty will be temperately discussed, and a peaceful settlement of 
the question might be regarded as more probable. One thing 
at least may be anticipated, and that is that whatever the issue 
might be, some time has yet to elapse before it can be ascertained. 
This will, as might be expected, have its influence on the markets, 
Transactions will be restricted to the hand-to-mouth requirements, 
and no improvement can be anticipated in prices. There are some 
who predict an unusually hard winter, but it would scarcely improve 
matters to agp in such gloomy apprehensions. Still, all that 
is reasonable as well as probable must be admitted. There is the 
ibility hanging over us of one of the greatest dependencies for 
Welsh-made iron being immediately cut off, and perhaps for 
years. How serious such a circumstance would be to the trade in 
this as well as some other great ironmaking centres may well be 
imagined. But, setting such a prospect aside altogether, there is 
still the uncertainty, which probably will not be entirely cleared 
up this year, that war might eventually take place, and the least 
effect of this will be to keep back those transactions with Musco- 
vite purchasers which have been calculated upon for the be- 
ginning of the ensuing year, and which will be so necessary to 
keep the works employed. Some depression must therefore be 
looked forward to. 

Some of the principal establishments, such as Dowlais, Cyfarthfa, 
Ebbw Vale, &c., have recently secured some appreciable contracts, 
on American account, which will serve to maintain average acti- 
vity for some time longer. This is satisfactory, but the demand 
from that source alone, great as it is, cannot be expected to afford 
sufficient employment for all the large establishments for any 
length of time. Other sources can scarcely be calculated upon 
until the peace of Europe is restored, which it is to be hoped will 
not be long delayed. 

The home markets still evince such a degree of activity as can- 
not fail to be appreciated during this critical period. Home en- 
gagements are indeed the mainstay of several of the works just 
now, railway iron, bars, and the miscell descripti of 
make being in very fair request. The demand for pigs is also an- 
average one, but with quietude at the rail mills this, it is feared, 
cannot continue to be the case long. There is no change to be 
reported in quotations, prices being about the same for all de- 
scriptions of make as last week. 

In the tin-plate trade business is still sluggish, but the works 
are working average time. 

Colliery proprietors are doing a brisker business than for some- 
time past. Prices are well*maintained. Coastwise and locally 
the demand for house coals continues to improve. 

The manufacture of wire has been recommenced at the Pont- 
newyndd Works, the wheel, which some time ago caused a disaster 
at the works, having been replaced. 

A company is being formed to purchase the collieries which 
belonged to Mr. Thomas Powell before his death in Abyssinia. 
The property is known as the Powell’s Llantwit coal-field. The 
collieries are in active operation, the output being not less than 
100,000 tons per annum, and as house coals the quality is of a very 
superior description. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own dent.) 

STATE OF TRADE IN SOUTH YORKSHIRE— MECHANICAL INDUSTRY 
IN CLEVELAND—THE SANITARY CONDITION OF LEEDS—STaTE 
OF TRADE AT SHEFFIELD—IRONCLADS aT MEssRS. PALMER’S— 
SHIPBUILDING AT MIDDLESBROUGH—THE IRON TRADE IN NORTH 
LINCOLNSHIRE—BoYNE ENGINE Works, HuNSLET, LEEDS— 
GREAT GUNS AT ELSWICK—THE IRON TRADE IN CLEVELAND. 


A FAIR amount of business continues to be done in South York- 
shire in rails, plates, tires, axles, wheels, pipes, and other 
castings. Messrs. Huntriss and Co., the patentees, are putting 
down steam jet gas exhausters and propeller in several pits in 
Yorkshire. One of the collieries of Messrs. Briggs and Co., the 
Haigh Moor, which is 245 deep, has been successfully 
lighted by the new system. steam coal a considerable business 


has been done, a'good deal of coal having been sent to Hull and ' 





Grimsby. ‘Coal and coke continue in good request for smelting 


purposes, z 
The shipbuilding yards and engineering establishments of the 

Cleveland district are fairly employed. me orders for bridge 

work are stated to be in the market. s eis & 

The Privy Council has instructed Mr. J. N. Radcliffe to inquire 
into and report upon the sanitary condition of Leeds. ’ 

The heavy branches of Sheffield trade display considerable acti- 

vity. The armour plate mills are fully employed. There is a 
good demand for all descriptions of rolled iron ; the steel trade is 
prosperous, and there is no decline in the demand for railway 
matériel. 
Messrs. Palmer and Co. (Limited), of Jarrow, have been in- 
structed by the Admiralty to push on with all dispatch the two 
new ironclads building by them. These vessels are the Triumph 
and the Swiftsure. It is affirmed + their equipment for sea 
has been delayed considerably b ir machinery having been 
made in London instead of on the 1) 

At Middlesbrough, Messrs, Backhouse are stated to have orders 
for vessels which will keep them occupied for some months to 
come. 

There is every probability of a iy increased demand for 
coal and coke in Yorkshire and Derbyshire for North Lincolnshire, 
as several new blast furnaces are nearly completed in that district. 
A company with a large capital is shortly expected to commence 
working ironstone on Mr. R. Winn’s estate at no great distance 
from Frodingham. 

At the Boyne Engine Works, Hunslet, Leeds, forty-four new 
locomotives have been sent out this year ; some of the engines 
made by Messrs. Manning and Wardle, the eg ma of the 
Boyne Works, have been sent to Peru, and others have gone to 
the Brazils and the River Plate district. Messrs. Manning and 
Wardle have on hand some light locomotives for street tramways 
in South America. 

Twenty fifty-six-pounder guns have heen forwarded from Wool- 
wich to Elswick, to be converted into eighty-four-pounders, at 
age Armstrong’s ordnance factory, on Major P rs prin- 
ciple. 

‘There are now 110 blast furnaces blowing in the Cleveland dis- 
trict, and the number will be shortly so much increased that the 
to annual production of pig in the Cleveland district will be carried 
about 2,000,000 tons. It is believed that this year will witness the 
production of no less than 500,000 tons of rails in the Cleveland 
group. Rapid progress is being made with the Britannia Iron- 
works, and with the works of Messrs. Jones Brothers, in course 
of construction at Middlesbrough. 
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ARRANGEMENTS are now about completed with the River Wear 
Commissioners for a large tract of ground, between three and four 
acres in extent, to the south of Hendon Dock, for the erection of 
extensive works for the manufacture of patent fuel. 
Cocoa.—GRATEFUL AND COMFORTING.— 
tion has rendered it a 


i a pyre — a 
thorough knowledge of the natural laws whi vern the opera- 
tions a -teonen and nutrition, and by a careful plication of 
the fine properties of well cocoa, Mr. Epps provided 

breakfast tables with a delicately flavo eae 
is 





our beverage which 
pe save us heavy doctors’ bills.” packet 
AMES Epps & Oo., Homeopathic Chemists, London.—[Advt.] 
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ARMY SURGICAL AND COMMISSARIAT 
APPLIANCES. 
No. V. 

PROBABLY many of our readers have had enough of am- 
bulances and of military surgery—too much—in the 
hideous and now monotonous details of the agony of un- 
happy France, gallantly struggling to writhe her weakened 
and wounded form from beneath theremorselessheel of Prus- 
sian Junkerdom. And, indeed, if anything could add to the 
bitterness and distaste for these horrors felt by everysensible 
Englishman, it is found in having his attention challenged 
from hour to hour by the newspaper statements of those 
who have lavishly squandered the enormous sum—the largest 
probably ever freely entrusted for a similar object by the 
unthinking benevolence of a rich nation to irresponsible 
adventurers, who have proved only competent to dissipateit. 
If ever an act of illogical absurdity was committed in the 
name of a nation, though without any real authority from it, 
it was in the bestowal lately in two lump sums of twenty 
thousand pounds each by Col. Lloyd Lindsay—the one to the 
Prussians investing Paris, to enable them the better to 
besiege it, and for which he recerved from the royal li 
of Prussia’s anointed, just such thanks as might “ 
expected—a direct insult—* You are very impartial,’ which 
the Aron Prinz’s subsequent “ soft solder” cannot efface; 
the other to General Trochu, to enable the Governor of 
Paris the better to hold out against the Prussiana, We 
know not what thanks Ae returned, but such a gift to an 
absolute military governor within a beleagured city was 
very like offering Noah during his imprisonment in the ark, 
“shekels of gold” wherewith to buy fishing nets or pro- 
vender forhis floating menagerie. The whole affairis much 
as if some humanitarian, seeing acock fight which he could not 
stop,should pay the “pitters” on buthsides togrind thecock’s 
spurs. Again, in that amazing document published in the 
7 mes,under the name of a balance-sheet, by those who have 
had the wasting (we attribute nothing worse to them) 
of this prodigious alms of well nigh £300,000,we find £5000 
set down as paid for surgical instruments. That we shall 
perhaps not be very wrong in assuming represents a thou- 
sand sets of instruments at £5 each wholesale price. Might 
we ask where are the thousand volunteer surgeons to corre- 
spond? Folly, and the senseless waste of a nation’s 
charity—to show how energetically it can be got rid of, 
may disgust even more than the evil odour of : carnage, of 
that “ hell upon earth” that such a war as Prussia is now 
carrying on is, and must be. 

‘Two remarks only we will add before proceeding with 
our subject, namely, that the gentlemen who, in a uniquely 
irresponsible way, have managed to dissipate this big 
hoard of near £300,009, will sooner or later find that their 
so-called ‘“‘ balance-sheet,” supplemented by a trumpery 
map dottéd over with red crosses, which may mean any- 
thing or nothing, and glossed over by the smooth things 
prophesied of them by the Z7%imes, willprove very inadequate 
justifications for their stewardship before the future audit 
of British public opinion. If these gentlemen have not 
already spent, or by anticipation spent in the shape of 
debts, the whole of the vast sum so unwisely committed to 
them, we venture to advise them to stop at once their “ sick 
and wounded” proceedings, husband their balance, and 
take immediate measures to provide with it food for Paris 
as soon as its gates shall be by any event opened, and seed 
corn wherewith to sow the downtrodden and unploughed 
fields of northern and eastern France. 

For all these reasons we should willingly choose other 
themes ; but this ambulance subject, and all that apper- 
tains indirectly to it, is important, and apparently more 
aud more pressingly so to ourselves, even within the narrow 
cincture of our own island. Our own turn may come next, 
either upon some dependent or foreign soil, or even on 
our own, and if ever on the latter Jet us expect no mercy. 

Siuce we printed our last article on this subject we find 
that an official order was some time ago given to substitute 
steel springs in place of the india-rubber ones of the Wool- 
wich ambulance, various other faults in which besides we 
pointed outiu ourimpression of October 14th. We, however, 
did not notice oneimportantpoint. In ourservice,incommon 
with probably every other in Europe (America is more 
accustomed to devise improvement and break through 
routine), the wheels of all military carriages (though not 
of artillery necessarily) are constructed of oue pattern, aud 
toone ormore sets of dimensions, witha view to their being in- 
terchangeable, and hence morereadily replaced when broken; 
and this is true of our ambulance wagons. It admits, 
however, of grave discussion whether this practice should 
be continued as respects carriages for the sickand wounded. 
Adherence to it results in this, that whether upon two or 
ujon four wheels, these are uselessly heavy and cumber- 
ing for the carriages and its load of wounded, if in all 
its other parts properly proportioned. The chances of 
smashed wheels to ambulance carriages is relatively very 
small—from their very p they are brought but as 
little as possible under fire, and if for a brief time inevit- 
ably exposed, are likely to be more or less respected on all 
sides, One spare wheel might accompany every third or 
fourth wagon, if deemed indispensable; but the principle 
of choice should be this, to employ the lightest, largest, and 
strongest wheels that skill and first-class materials can put 
together, and specially adapted to the ambulance service, 
and toit alone. 

A very large number of patterns of ambulance carriages 
were exhibited in 1867 by various Governments, but with 
the exception of one or two chiefly American, nothing was 
more noticeable to the mechanician than the absence of 
any real ingenuity and the want of an unflinching resolve 
tu fulfil the conditions with the minimum weight of mate- 
rials, and in greatest simplicity of combination. 

Thus, as we have previously noticed, of the two ambu- 
lances exhibited by France, that on two wheels weighed 
295 kilos., and that on four wheels no less than 930 kilos. 
Austria sent two types, both stated to be “accepted into 
the service,” or “reglementaires.” Of these, that on four 
wheels was no more than a rather heavier copy of the 
French one. ‘he other (an accepted model only) was also 
on four whee’s, and intended to be drawa either by two or 


. 





by four horses, carrying two wounded at full length and 
six in a sitting posture. The covering of this was of 
waterproof cloth only, the ventilation good, and the mode 
of opening at the sides was well adapted to moving in and 
out the wounded without loss of time or needless suffering. 
It could only be loaded or discharged at the sides, how- 
ever, which might at times be inconvenient. It turned in 
its own length, but showed the want of the thorough 


mechanician in the proportioning of its parts, the body | 


being light to fragility, while the under-carriage, &c., was 

nearly as and ponderous as our own or the French. 
In the Irish Rebellion of 1798 we have seen it stated 

that the ancient Irish “ low-backed car” (not what is called 


in Ireland the “jaunting car,” the subject of Lover’s ballad | 


under the former name), but the very primitive pair of 
shafts and level platform strutted up from these, and 
running upon a single pair of (often block) wheels without 
springs, and drawn by a single horse, who, from the 
nature of the harness and diagonal position of the shafts, 
could bring it along at a swinging trot, or even at a gallop, 
was found an exceedingly eflicient ambulance conveyance 
by our troops then engaged. The flat p!atform was simply 
covered deeply with straw or some other soft material tie: 
on, and upon this four wounded men could be laid at 
length, or eight could sit. Those lying at full length were, 
we must suppose, tied or strapped on m some way, or they 
must have been shaken off if the horse trotted. The 
motion of this primitive conveyance, however, was iu 
reality far more easy and equable, even without any springs, 
than mizht be imagined ; for seventy-five years ago, when 
these’ were the common agricultural carts of by far the 
Jargest portion of Ireland, the favourite position in which 
Paddy played his part of Jehu was standing up upon the 
platform, his legs rather wide apart, and his body bent a 
little forward, and iv this way he stood fearless as Hector 
of old, as—-with the help probably of a little whiskey—he 
he drove home his empty car from market at a thundering 
gallop. 





or for two at full length and six sitting. The covering 
was all of waterproof cloth, well disposed to keep off wind 
and weather, and easily looped up. In many ways this 
ambulance seemed to us to present elements of advantage 
over any others shown at Paris, Its disadvantages were 
its great size and excessive weight. To a certain extent 
this carriage bore a strong resemblance to “the long cars ” 
which, before the railway epoch, Mr. Bianconi established 
over the whole south of Ireland as stage vehicles. But it 
was enormously clumsier and heavier than those long cars 
which Bianconi contrived, and built himself, in a great esta- 
blishment for the purpose (at Clonmel, we believe), and 
many of which carried fourteen heavy men, sitting, 
with their baggage; and, with three or four horses, went 
along at a pace of about seven statute miles per hour. We 
have little doubt that it is to the skill and ingenuity of 
private builders of stage or other public conveyances, rather 
than to the “royal carriage departments” of any arsenal 
in Europe, that we should look for the production of a per- 
fect ambulance carriage. 

We have already described one form of the United 
States ambulance —three were exhibited in 1867. The 
Rucker carriage was the lightest we noticed, the covering 
was only “ twilled duck” (cotton), scarcely waterproof to 
lodging slushy snow or heavy rain. The seats were con- 
vertibic into stretchers. It held six with the conductor, 
of whom four were at full length, or ten all sitting. It 
weighed between llewt. and l2cwt., butit had two 
capital defects—difficulty in getting the wounded in or 
out, and incapacity to turn in its own length. These were 
| stated to be furnished by contract at £75 each. The want 
|of power to turn short was a defect common tw all the 
| American ambulances, Amongst these the Perot carriage 
had several good and some decisively bad points. The 
seats, to accommodate ten sitters, all came asunder to form 
| stretchers, and when in place were sustained by well 
devised india-rubber springs and check springs. The 
| worst defect was difficulty in loading or unloading the 





There may yet be something in this peculiar type of 
Irish car worth study in reference to ambulances, for the 


simplicity, lightness, and relatively larger accommodation | 
P y; > ? | 


it afforded. It must have so commended itself tu the mili- 
tary authorities iu Ireland long after 1798, for it is within 
the remembrance of the writer that amongst the prepara- 
tions made for expected insurrection in 1848 was a large 





) wounded. The weight was rather less than the Rucker 
carriage, and the stated cost only £60. 

With still some serious defects, the Howard American 
carriage went nearer in combining the chief points of a 
| good ambulance than any other we saw at Paris (and we 
| have now, in fact, passed in review all the ambulances of 
| that date of all the chief military powers of the world). 


collection of these Irish cars (for conveyance of wounded | The Howard carriage weighed about 13 cwt., and its stated 


and also for small arm ammunition), which, from their | cost was £72. 
appearance and finish, had obviously been specially made, | two sittmg, together with the conductor. 
They had “slatted” 
|“ cotton duck,” and the wounded were with great facility 
and springs, and were all painted and numbered in regula- | 


and most probably at Woolwich. 
platforms, spoked wheels (needlessly heavy and too smail), 


tion fashion. Working on this very primitive type, we 
should much like to see what the skilful carriage builder 
could make of it now as a conveyance for wounded ; not 
that we at all give to such a trial more than a qualified or 

ossible approval, for we recal here to our readers what we 
So already said as to the grounds of preference for 
vehicles on four wheels and with two horses over every 
other. 

Italy showed in 1867 two forms of ambulance—her 
regulation wagon on four wheels, and for two or four 
horses, with a double cased roof in wood, and portions of 
both ends and sides closeable by waterproof cloth. It 
carries three men lying at full length and two sitting, or 
nine all sitting, in addition to the conductor. This car- 
riage was well ventilated and turned well, but its build 
was enormously heavy in proportion to the accommodation 
afforded. 

The other Italian ambulance was the production of Signor 
Locati, of Turin, and from his designs. In general form 
it was very much like an omnibus, with four wheels, and 
stated to be for two or four horses, but the two horses 
Would be “blown” within the first two miles at evena 
moderate pace. The seats along both sides, and the 
stuffed backs to the same, were detachable, so as to be 
employed as stretchers or pallets. The loading and dis- 
charge was effected at the sides, aud well-devised spaces 
were contrived for carrying water, ice, and brandy, &c. 
This carriage accommodated five men lying at full length 
—two at each side and one on the floor, with two others 
sitting; or it would carry ten men all sitting, along with 
the conductor in either case. 

This carriage showed a great deal of ingenuity and con- 
trivance, and was very strongly put together, and capabie 
of much racking wear. But it was too complicated, enor- 
mously heavy, and its price, stated at nearly £140, far 
beyond what a perfect ambulauce should cost. We could 
not obtain the exact weight of either of those Italian car- 
riages. The latter must have been quite the weight of a 
small London street omnibus. 

The Swiss ambulance on four wheels, and for two or four 
horses, presented some decidedly good points. The body 
was hung very low, and provided with good footboards for 
men sitting back tv back, and with others at the end. It 
was intended for four men lying down or twelve sitting, 


It received eight sitters, or two lying and 
The seats were 
judiciously springed and hung, the covering merely of 


got in or out. 

Reverting for a few moments to general principles again, 
it appears to us that the proper influence of the railway 
system upon that of every European system of ambulance 


cannot be overrated, and as yet has not received the atten- 
tion it warrants. It is no longer, as up to Waterloo, when 


the ambulance carriage was thesole means of transportof the 
wounded, often for many many miles, when, therefore, it 
must be a more or less ponderous, far-travelling vehicle. 
Now the nearest line of railway should, by the straightest 
practicable line from the field of blood, be viewed as the 
goal of the ambulance. Its journeys thus shortened, its 
duties simplified, so may its construction, and so may its 
weight be reduced. 

The more ponderous ambulance, that for transport of the 
wounded to the rear and to the great hospitals, becomes 
the steam ambulance; in other words, trains of railway car- 
riages, specially constructed and fitted up for not only the 
transport, but for a certain amount of treatment, even en 
route, of the wounded, 














Nowhere in Europe, unless perhaps over a narrow dis- 
trict of Belgium, where the country is gridded over thickly 
with railways, is it so important to consider the working 
out of this in detail and to perfection as in our own island. 
Excepting Mid-Wales and Scotland, and a good deal of 
Ireland, there are few spots in our islands to be found dis- 
tant more than five to ten miles from a line of railway 
communicating with every corner of our land. 

Our road ambulance, once fixed as to the best possible 
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design, and constructed in accordance, should not be stored 
at Woolwich, Portsmouth, Dover, und such like places, but 
kept in dry and good storage iu every inland as well as 
seaboard military district, into which our whole country 
ought to be mapped out and divided. If ever a great inva- 
sion succeeds in reaching our land, and in a condition to 
advance, the very narrowness of our island almost insures 
that for a time, at least, large portions may become isolated 
from the remainder by the enemy. The whole island may 
even be cut across at its narrower parts, or those giving 
highly advantageous positions to a great invasive enemy, 
so that, except by command of the sea, communication 
between north and south may be interrupted. Every dis- 
trict, therefore, should be in a position to shift for itself; 
and if this be true of ambulances and precautions for the 
wounded, how much more intensely is it true as respects 
the preparations which we ought to make to be able to 
resist and drive off or exterminate the invader! 

But these housed parks of road ambulance carriages, dotted 
over the military districts of the country, will be of little 
use unless every leading live of railway be also provided 
with a complete and sufficient rolling stock of hospital 
carriages, to be maintained, not alone at great termini or 
in big carriage departments at a point or two, but also 
spread over the country in districts, though not in quite 
the same way or number asthe road ambulances. Though a 
nation boasting, without injustice, our practical tendencies 
and energy ata pinch, our motto always has been and is, to 
follow “ Athelstan the Unready.” Hence, no doubt, most 
persons will cry out, “We want no special railway car- 
riages, either for transport of troops and material or for 
wounded. We have lots—uo end of rolling stock for all 
common purposes, and in a day we can convert enough of 
these into carriages for war purposes; let us, therefore, save 
our money until we really do find that a big army is about 
to land upon our skores. Alas, that such experienceless 
folly should be tolerated amongst us! Is there a traffic 
manager inthe United Kingdom that has any adequate idea 
of how, with his existing rolling stock, he would keep 
open his civilian passenger and goods traffic, and at the 
same time move 100,000 men with their artillery and mate- 
rials over 300 miles, only half the length of our island? 
Now is the accepted time, while we have peace, 
let us put its true value upon dilettante military engineer- 
ing and volunteer traffic managing, or advising, and do 
what Prussia had done long before 1865. Take stock 
of all our railway hauling and rolling stock, know and 
tabulate the weights, dimensions, and carrying power of 
every truck and carriage, and then know to some extent— 
und what « small one, at best that must be—what can be 
relied upon, what not; and then supplement all this by com- 
pelling every leading railway eompany in the country to 
provide a proper stock of special military carriages, to be 
paid for by the nation and to be its property. The com- 
panies may rent these trucks or carriages for ordinary use, 
under proper restrictions, and under heavy penalties for 
neglect of proper care, repairs, and restoration; and that 
always, at an hour’s notice, the military rolling stock shall 
be forthcoming and fit for use. 

3ut neither do we advocate the huddling together the 
wounded—if we are destined to have them by tens of thou- 
sands amongst us—into buildings in our great towns. 
Sheds dotted in open and convenient healthy places along 
the lines of railway would seem to us the ideal of our hos- 
pitals for wounded; and these sheds will be most effective 
in every way 2nd cheapest if not upon wheels, and discon- 
nected wholly with the rolling stock. They should be— 
whether of timber or of iron—put together upon one com- 
mon type, in panels or plates, screwed or bolted on iron 
framing, and tloored with a free space of 2ft. or 3ft. above 
the soil, @.¢., resting on pillarets of some sort. 

All that is essential jn their relation to rolling stock is 
that the panels and other varts shall fit the trucks com- 
pletely and without injury in travelling, and that every 
shed be complete in its own truck, so that a severed train 
shall not disable for erection its entire cargo. 

Perhaps the American Derrom Hut, largely used in the 
American Civil War, and figured at the bottom of p. 385, 
affords a tolerably good type for such constructions, though 
we should prefer them all of iron or sheet steel, with 
double casing of some sort for warmth. 

The “ Block Hospitals,” constructed during the Ameri- 
can Civil War, and enlarged to almost any extent by 
adding hut to hut, were in several instances admirable 
examples of forethought and skill in fulfilling all the lead- 
ing requirements of such establishments, and yet retaining 
the elastic power of expansion or reduction, and partial 
removal elsewhere. 





PENDULUM OPERATIONS IN INDIA. 

Berore giving particulars of the pendulum operations 
carried on in connection with the Great Trigonometrical 
Survey of India, already described in our pages, it may be 
interesting to our readers to trace briefly the history of 
such operations. The first pendulum observations of which 
any record is preserved are those made by Picard at Paris 
and Uranienburg, and those by Richer at Cayenne, in 
1672. These last observations are said to have attracted 
Newton’s attention, as they proved the variation in the 
length of the seconds pendulum in different latitudes, and 
it is generally stated that Richer made the discovery by 
accident. It appears, however, from Picard’s address to 
the French Academy in 1671, that a variation had been 
already observed, and it is probable that Richer’s mission 
was undertaken partly with a view to throw light on the 
subject. Picard stated that “from observations made at 
Loudon, Paris, and Bologua, it would seem as if the 
seconds pendulum required to be shortened on approach- 
ing the equator; but that, on the other hand, he is not 
sufficiently convinced of the accuracy of those measure- 
ments, because at the Hague the length of the seconds 
pendulum was found to be quite the same as at Paris, 
notwithstanding the difference of latitude.” Near the end 
of the eighteenth century Borda made his celebrated expe- 
riments for determining the length of the seconds pendu- 
lum at Paris, Borda’s pendulum was about 12ft, in 





length, and his apparatus, which is named after him, was 
in many respects an improvement upon what had been 
previously employed. His metliod was followed by MM. 
Arago, Biot, and Chaix, at Farmentera, the southernmost 
station of the French arc, with the exception that they 
used a pendulum of only 3ft. in length. These observations 
were extended by Biot, in 1817, to Leithyand Unst in the 
Shetlands ; and, in conjunction with M;* Mathieu, he ob- 
served at Dunkirk, Paris, Clermont, Bordeaux, and Figeac. 


From these operations Biot deduced an ellipticity of ae In 


about 1809 Captain Warren made some observations at 
the Madras Observatory with a pendulum formed of a 
leaden ball suspended by a fibre made from the plantain 
leaf, from which the length of the seconds pendulum in 
air was found to be 39°0263in., measured on Colonel 
Lambton’s scale employed in the trigonometrical survey 
operations. In 1818 Captain Kater published his deter- 
mination of the length of the seconds pendulum in 
London, taken for the purpose of fixing the standard of 
English measures, The result, introducing all corrections 
except the true one for buoyancy, was 39°13929in., which 
is still the received length ; although General Sabine, in 
1831, showed, by swinging the pendulum in air and in 
vacuo, that the buoyancy correction was different accord- 
ing as the heavy weight was above or below the plane of 
suspension. Captain Kater subsequently made a series 
of experiments at the principal stations of the English 
survey, in which he used a pendulum of the pattern known 
as “ Kater’s invariable pendulum.” The values of the 
ellipticity were deduced from consecutive pairs of stations, 


and Captain Kater considered aa as a probable value 


(the same as M. Biot’s), In 1822 General, then Captain, 
Sabine was directed to extend the inquiry commenced by 
Captain Kater. In these operations thirteen stations were 
visited between Bahia and Spitzbergen, and the ellipiticity 
deduced was ea 

Another use made of the pendulum has been to deter- 
mine the density of the earth. Carlini, whilst measuriug 
the Piedmontese are in 1821-23, took a series of pendulum 
experiments at the Hospice on Mont Cenis for this purpose. 
Corresponding observations were also taken by Biot and 
Mathieu at Bordeaux, and the result was adensity of 4°95. 
Another similar attempt to determine the density of the 
earth by means of the pendulum was made in 1854 by 
the Astronomer Royal, Professor Airy, at the Harton 
Colliery pit. Two invariable pendulums were set up in 
the same vertical line, one at the top, the other at the 
bottom of the pit, and their cqincidences with the pendu- 
lums of two clocks were simultaneously observed, the rela- 
tive rates of the clocks being determined by a galvanic 
apparatus. After each series of coincidences the 
pendulums were interchanged. The distance between the 
upper and lower pendulums was 1256ft.; a careful descrip- 
tion of the intervening strata was prepared, aud specimens 
submitted to Professor W. H. Miller, who determined 
their specific gravities. The acceleration of the seconds 
pendulum below was 2°24 seconds per diem, and the result- 
ing mean density of the earth was 6°565. 

The best value of the earth’s ellipticity as yet deduced 
from pendulum observations is undoubtedly that of Mr. 
Baily. He combined all the observations taken with in- 
variable pendulums, and, after applying to them all correc- 
tions, obtained a mean ellipticity of a3 - The latest 
value of the same from geodetic observations is Captain 
Clarke’s, R.E., which includes the new Russian arc, and is 

l 
294.36 
cesssion and nutation is 1, 

303°3 

When the superintendent of the Indian Trigonometrical 
Survey was in England, in 1866, General Sabine, the pre- 
sident of the Royal Society, solicited his attention to the 
importance of making a series of pendulum observations 
at the stations of the Great Indian arc of a similar nature 
to those previously made at the stations of the English arc, 
and in various parts of both the northern and southern 
hemispheres. (General Sabine further offered to assist, by 
placing at the disposal of the Indian Government the pen- 
dulums, clocks, and apparatus which he had employed in 
his own operations; and he added that, should any opinion 
on the subject be desired from the Royal Society, be would 
assemble a committee for that purpose. A plan of opera- 
tions, drawn up by Colonel Walker, having been sanc- 
tioned, Captain Basevi, R.E., was directed to proceed to 
Kew to learn the use of the tapos and apparatus, with 
the view of his conducting the experiments in India. 

In order to impart the utmost accuracy and precision to 
the determination of the number of vibrations made by 
each pendulum at the several stations of the Indian Survey, 
the president and council of the Royal Society recom- 
mended that the observations should be made ina vacuum; 
the necessary apparatus for this purpose was coustructed in 
London, and sent out with the pendulums. Numerous 
difficulties were at first met with in the management of the 
vacuum apparatus; the receiver is necessarily of consider- 
able magnitude to admit of the vibrations of a pendulum 
of a length of 5ft., and the powers of the air pump were 
found inadequate to the labour of repeatedly exhausting 
so large a body of air. All these difficulties, however, 
were satisfactorily surmounted, and the apparatus placed 
in such good working order that the pressure could be 
reduced below 2in., and retained at an average of about 
3in. throughout a set of observations lasting about eight 
or nine hours. Whilst the vacnpum apparatus improved 
the quality of the observations by protecting the 

ndulum from the action of currents of air, and 
From the incidence of dust, it was found that the 
correction for temperature was uncertain, and caused 
much embarrassment, Its significance in the reduction of 
observations of a wide range of temperature is consider- 
able, for a variation of 1 deg. Fah. alters the number of 
vibrations in twenty-four hours by nearly half a vibration. 


The ellipticity obtained from observations of pre- 





The calibration errors of the thermometers were carefully 
determined by comparison with a standard calibrated ther- 
mometer, and the index errors of the freezing points 
ascertained in the usual manner from time to time. A 
further correction is, however, necessary when the observa- 
tions are made in a vacuum, for the exhaustion of the air 
reduces the pressure on the bulbs of the thermometers, 
and causes the column of mercury to fall. On the other 
hand, the friction of the particles of air against each other, 
and against the sides of the receiver, causes heat to be gene- 
rated both in exhausting aud readmitting the air. The in- 
crease of temperature is not shown so readily by the 
enclosed as by the unenclosed thermometers; consequently, 
the effects of the pressure on the bulb of the latter cannot 
be ascertained until a sufficient period of time has elapsed 
for both thermometers to be equally affected by the tempe- 
rature of the air inside the recziver. By patient and 
careful observation the effect of pressure on the bulbs of 
the thermometers was accurately determined and found to 
be about two-tenths of a degree for 27in. of pressure, vary- 
ing of course with different thermometers. The actual 
temperature being ascertained, the next point was to deter- 
mine the precise effect of a given variation in temperature 
on the number of vibrations in twenty-four hours, 
Hitherto it had been supposed that a knowledge of the co- 
efficient of expansion of the metal of which the pendulum 
is constructed would suffice to enable this effect to be 
computed by the ordinary theoretical formula, and this 
supposition has been supported by the evidence of certain 
experiments which were made by General Sabine in 1824 
with one of the pendulums nowin India. From a series of 
observations made by Captain Basevi, under temperatures 
of 58 deg. and 89 deg. respectively, with a pressure of about 
34in. in both cases, the resulting expansions of both pen- 
dulums were very consistent, but they were more than a 
tenth larger than that previously deduced by General 
Sabine for his pendulum, and indeed were larger than any 
previously deduced expansions of similar metals. It was 
therefore necessary to redetermine them by further in- 
vestigations. The results of these iudicated a greater 
degree of expansion at low than at high pressures, and the 
superintendent of the Great Trigonometrical Survey re- 
marking upon this, stated, “ Still, making every allowance 
for errors in the above results, it is impossible to escape the 
conclusion that expansions determined by the vibration of 
pendulums, under a very low pressure, are materially 
greater than those obtained by vibrations in the air, or by 
direct measurement. Whether this is due to an actual in- 
crease of expansion for a decrease of pressure, or to the 
action of other phenomena which are at present unknown 
or only imperfectly known, is a problem for future solu- 
tion.” 

The apparatus for the Indian experiments consists of 
two invariable pendulums on Kater’s principle, a vacuum 
apparatus with air pump for exhausting, an astronomical 
clock by Shelton, a good battery of thermometers, and a 
transit instrument. Each pendulum is composed of a bar 
of plate brass, 1’Gin. wide, and rather less than one-eighth 
of an inch thick; a strong cross piece of brass is riveted 
and soldered to the top to hold the knife edge. At 3ft. 2}in. 
from the knife edge a flat circular bob, also of brass, nicely 
turned, and pierced in the direction of its diameter, is 
firmly soldered on. 

Observations were commenced at Najli, near Saharun- 
pore, on the 12th December, 1865. The clock was set up 
in the north wall of the observatory, the plane of vibration 
of the pendulums being east and west. The following is 
the system adopted in these operations :— An experimental 
pendulum is set up in the vacuum apparatus, in front of 
the astronomical clock. The air being exhausted, the pen- 
dulum is set in motion by means of a crank passing 
through a stufling-box attached to the receiver. The 
initial arc of vibration is not allowed to exceed 1 deg. 
Three coincidences are then observed, and three more after 
an interval of about eight hours, the pendulum vibrating 
throughont under its original impulse. The temperature, 
pressure, and are of vibration are noted at each observa- 
tion, and ouce in every intermediate hour, when a coinci- 
dence is again observed. Thus very complete data are 
obtained for computing the necessary reductions for buoy- 
ancy, temperature, and the amplitude of the arc of vibra- 
tion. The experiment is repeated on the four days follow- 
ing. Then the face of the pendulum is reversed, and a 
fresh set of experiments are taken. Thus the observations 
of each pendulum occupy ten days, and, as there are two 
pendulums, each station is completed in twenty days. 
‘Time is determined in the usual manner with the aid of a 
transit instrument, and the temperature of the pendulum 
is ascertained very approximately by two thermometers 
inserted in a bar of the same shape and meta!, which is 
fixed in the interior of the receiver. The average probable 
error in the deduced number of vibrations in twenty-four 
hours, from a single set of observations, by a single pen- 
dulum, is 0-145; in a complete set of observations by either 
pendulum it is 0042. Thus the probable error of the final 
result at each station is 0030. 

The whole of the pendulum observations on the great 
arc have now been completed, but further similar observa- 
tions are yet to be taken on the highest accessible table- 
lands of the Himalayas, as well as at various points on the 
coast line, and at the Calcutta and Madras observatories, 
In the last report by the superintendent of the Great 
Trigonometrical Survey it is stated “that the results of 
the first season’s operations tended to confirm the hypo- 
thesis of Mr. Airy and Archdeacon Pratt, that the density 
of the strata of the earth’s crust under the Himalayan 
Mountains is less than under the plains at a distance from 
those mountains. Thus, it may be expected that, on the 
other hand, the density of the strata under the bed cf the 
ocean must be r than under continents, and Arch- 
deacon Pratt has suggested that ‘ below sea-beds the crust 
of the earth is as much denser, through a certain depth, as 
will equal the deficiency of matter caused by the ocean 
hollow, and beneath mountains the density is as much less, 
through a certain depth, as will account for the excess 
of mass in the mountains.’ It is impossible to take 
observations on the bed of the oceaa, but should the hypo- 
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thesis be correct there is a considerable probability that, 
as the pendulum stations advance from the interior of the 
mainland towards the coasts, the observations will indicate 
an increase in the force of gravity, just as when they ad 

vance towards the Himalayas they indicate a decrease of 
force.” 

The foregoing account of the pendulum operations now 
being carried on in India, in connection with the Great 
Trigonometrical Survey, has been compiled, partly from a 
description of the operations by Captain Basevi himself, 
and partly from the annual reports by the superintendent 
of the Great Tr’~onometrical Survey. 





ROAD STEAMER FOR WOOLWICH ARSENAL. 

In the year 1867 Mr. Thomson, of Moray-place, Edinburgh, 
patented the application of vulcanised india-rubber tires to road 
locomotives ; and he combined this invention with a peculiar form 
of steam generator which he had previously patented, and which 
hesomewhat unhappily christened the “pot-boiler.’’ Forsometime 
Mr. Thomson met with the usual inventor’sdifficulties in getting his 
invention patronised. Still several engines were built, and sent, 
some to India, while others worked in Scotland. Two were 
exhibited at Oxford last summer. The results were all that 
could be desired, and now Mr. Thomson has awakened, and finds 
himself famous. At least there is a run on road steamers with 
india-rubber tires which is completely without parallel since 
Stephenson applied the tubular boiler to locomotives. Messrs. 
Tennant, Leith, remained for a long period the sole agents, but 
Messrs. Tennant have not been able tomakeengines fast enough to 
meet the demand, and for this among other reasons, a license has 
been granted to Messrs. Robey and Co., Lincoln, who have now 
numerous orders on their books for road steamers with “ pot- 
boilers ” and india-rubber tires. The first engine built by this 
firm we illustrate in the engravings on this and page 390. 
It has been constructed for the Government, under the superin- 
tendence of Mr. Anderson, of Woolwich. 

The engine was tried at Lincoln on Wednesday week, in the 
presence of many able engineers, and a large concourse of spec- 
tators. We shall first describe the engine, and then detail its 
i th a built by Mr. Th 

n the original engines it by Mr. Thomson the cylinders 
were placed horizontally just behind the steersman ook front 
of the boiler. The general arrangement was defective in many 
particulars. Mr. Thomson, aided by Mr. Clench and Mr. Richard- 
ron, of Robey and Co., quickly saw his way to improve upon 
it, and the engine we illustrate is superior in design, material, and 
workmanship to any yet made under Mr. Thomson’s patent. 

The general features of the engine will be at once understood 
without further description from our perspective view. The 
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details of the engine and boiler are clearly shown in the sec- 
tional engraving. The boiler consists of a vertical steel shell 
three-eighths of an inch thick, 2ft. 9}in. diameter outside, and 7ft. 
74in. high. Within this is placed a fire-box 2ft. 3in. diameter, 
and 3{t. 9}in, high inside, measured from the level of the grate 
bars. Within the fire-box is suspended the copper “ pot,” 2ft. 
diameter inside, connected with the fire-box in the following 
manner: The “pot” has a straight neck, as shown, 4in. long 
and Qin. in diameter. The fire-box has a very similar neck 
it will be seen, which the neck on the “pot” fits easily. This 
neck is lightly bored out. On the neck of the pot is secured a 
brass ring, outside which goes a second brass ring. The “pot” 
is put up into place from the inside, and the second ring is then 
secured to it by a number of half inch screw bolts. e lower 
edge of the second ring and the upper edge of the fire-box ring are 
turned, and a ring or washer of india-rubber is interposed between 
the two, and kept in place by making the surfaces slightly conical. 
The pressure on the “ pot” is that due toa circular area of 94in. 
in diameter, or 70°8 square inches area, equivalent, with a pres- 
sure of 120 Ib., to a strain of 8496 lb. The joint has proved a 
perfectly good job. The upper portion of the boiler is traversed 
by tubes 3ft. 4in. long and 2}in. in diameter. The tubes are fixed 
by screwing them into the upper plate ; the lowerends are turned 
to fit the bored holes in the fire-box crown in which they are 
not drifted or set up. Mr. Thomson maintains that they are 
best left free to expand and contract ; whether they will remaia 
tight or not we do not pretend to say. They begin by being 
tight, and deposit does a great deal to take up leaks. We have 
little more to add about the boiler, except that it has proved a 
wonderfully efficient, if not exceptionally economical, steam gene- 
rator. It would be improved by increasing the diameter of the 
pot, and this we believe Messrs. Robey are now dving with the 
boilers they have in hand. 

The engines are different from those originally used by Mr. 
Thomson. They are disposed vertically at the back of the 
boiler, and enclosed in a neat case. They are, with the excep- 
tion of the cylinders, slides, and valve chests, made of Lowmoor 
iron throughout; the crank shaft being forged on Messrs. Robey’s 
premises and then slotted out. The cylinders are 7jin. dia- 
meter and 10in. stroke, They are cast in one piece with the 
valve chest, and bored out with a double boring machine, which 
finishes both cylinders at once. On the outsides of the cylinders 
are cast lugs, 13in. long, which go between two bars for each 
cylinder, the upper ends of which turn over, are welded to- 
gether, and are bolted to the boiler. These bars run the whole 
length of the engines, and are bolted to the angle iron side 
frames at the bottom. The crank shaft brasses are placed be- 
tween them and secured by gibs and cotters, as shown in the 
engraving, so that the action and reaction between cylinder and 
shaft is all thrown on the bars. The piston rods and guide 
blocks are forged in one piece, with ample bearing surfaces for 
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the guide bars. The connecting rods are 2ft. 3in. long, from 
centre to centre, or 2% strokes nearly. The crank shaft has a 
diameter of 3in. in the bearings, which are 5}in. long. The 
eccentrics are turned out of the solid. 

The crank shaft carries three pinions of cast steel by Messrs. 
Vickers and Co., of Sheffield. The inner pinion is 9in. 
diameter, and has seventeen teeth 1jin. pitch. It gears with a 
counter shaft carrying a wheel, with forty teeth, 20jin. 
diameter, also of cast steel, as is all the gearing throughout. 
The counter shaft is always in motion when the engines are 
running, and carries the feed pump eccentric which is turned 
out of the solid. 

The pinions seen on the ends of the crank shaft are 8in. in 
diameter nearly, and have fourteen teeth 1jin. pitch. They run 
on fast feathers in the crank shaft, so that they can be thrown 
in and out of gear by clutches worked from each side of the 
foot plate—the levers for working which are shown in the per- 
spective view—with the internal spur wheels, 4ft. 6in. diameter, 
bolted inside the road wheels. The centre shaft carries two 

imilar pinions. All four pinions can be thrown out of gear at 
once, or the crank shaft pinions can be put in for fast speed, or 
the counter shaft pinions for slow speed, or any one pinion at 
one side, the others remaining out of gear, for turning sharp 
round a corner. j s 

The driving wheels are 6ft., and the leading wheel 4ft. dia- 
meter over the chains, which are of the ordinary Thomson 
construction. The rubber tires are Sin. thick, and weigh 600 Ib. 
each for the driving, and 400 lo. for the leading wheels. The 
steerage arrangements are so clearly shown as to need no descrip- 
tion. The framing of the engine supports a water tank in front 
of the boiler. The engine in running order weighs about eleven 
tons. Its workmanship is throughout as good as possible, the 
engines in particular reflecting the greatest credit, not alene on 
the firm, but on Mr. Richardson, the manager. 

The trial on Wednesday week commenced, as we have already 
stated, with the hauling of a wagonette and an omnibus crammed 
as full as they could hold up a steep hill leading to the cathedral. 
The engine ascended this at about six miles an hour with the 
greatest ease, steam blowing off at 120 Ib. for most of the time. 
The engine and train turned short round at the top without 
stopping, and descended the hill at the rate of posssibly twelve 
miles an hour with the greatest ease. The worst part of the hill 
has an incline of 1 in 9. If our readers will suppose old Holborn- 
hill quadrupled in length, and doubled in stespness ia one part, 
they will have a good idea of the nature of this test. 

The engine next took two loaded wagons, or, in other words, 
a gross load of ten tons, up an incline of 1 in 8 for part of the 
way, the distance, a little over a quarter of a mile, being accom- 

i in eleven minutes. Steam was plentifully juced 





during this trial. The road was in the worst possi » 
being covered with a slippery, greasy mud, which made walking 
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difficult. There was no symptom slipping, the bite of the india- 
rubber tires being something wonderful to look at. The engine, 
without stopping, turned at the top ina circle 24ft. diameter 


inside, and descended the hill at about six miles an hour with 


two skids on the wagons. 

The engine left the wagons at the works, and returned to the 
“ common,” a grass field, where a mile courze had been staked 
out. Some really wonderful evolutions, manifesting the com- 
plete handiness of the engine, were here performed, and this, be 





| divergence of opinion. 





| relieved the houses formerly affected ; that the fatal cases most 
often occurred in houses at the very end of a sewer, and farthest 
from the outfall.” 

The method of preventing the injurious effect of sewer exhala- 
tions is a matter upon which there has been a considerable 
The theory of some is that the sewers 
should, if possible, be perfectly sealed, so as to keep the gases 
from escaping into the air, as well, of course, as to prevent their 
entry into houses, whilst on the other hand it is considered 


it remembered, in the midst of a crowd of some hundreds of | by others a siae gud non that there should be a per- 
men, boys, ladies, and horsemen, The engine then ran the mile |fectly free communication between the inside of the 


at h'gh speed, accomplishing the distance in seven minutes. 
Part of the course, which was on the whole level, ran through 
a regular swamp, where the wheels sank through a distance of 
nearly three inches. Unfortypately, by an error of judgment, 
Mr. Richardson, who was firing, allowed the steam to fall to 
80 lb., just at the critical moment, and the progress of the 
engine was thereby retarded. Had the full pressure been main- 
tained—about which there is no difficulty—the run would have 
been easily made in five and g-half or six minutes. Those who 
know how trying a wet grass field is to traction engines will best 
be able to appreciate the value of the work actually done by the 
engine. 

The trials went off one and all without the smallest hitch. 
What the makers promised they more than performed. About the 
merits of india-rgbbey as a material for road steamer tires 
we shall have more to say, We must conclude with a 
word of praise for My, Stanger who drove the engine. 
We have had some experience in traction engine-driving 
and drivers, We never saw any one who so fitly combines 
a consummate knowledge of his business with pluck, skill, and 
presence of mind. A good driver is to a traction engine what a 
good jockey is to a racehorse, Mr. Stanger is instructor of a 
Government class of drivers at Woolwich, aud we shall only add 
that Mr, Anderson and the authorities showed no small dis- 
crimination and good sense when they selected Mr. Stanger for 
this post, ’ 





SEWER VENTILATION, 

In maturing a complete scheme for the main drainage of a 
district one of the most important points that will present itself 
for consideration is the ventilation of the sewers, for, however 
perfect any system of drainage may otherwise be, it will prove 
defective in a most important particular if provision is not made 
for the escape of the effluvia given off from the interior of the 
drains. It is sometimes urged that a well-designed and carefully 
constructed system of drains should discharge all the sewage 
it receives before decomposition could set in, and if so, that 
there would not be any risk to health from inattention to the 
details of yentilation, as no evolution of gas could occur with- 
out decomposition. It may be admitted that properly graduated 
and carefully-laid drains will continue self-cleansing to a great 
extent, but it is impossible to prevent the interior of drains from 
becoming more or less fouled by grease and other matters of an 
adhesive kind, This may take place in the best earthenware 
pipe drains, but when bricks come to be used the evil is 
enhanced, for even when the soundest and least absorbent mate- 
rial is employed there is still a considerable soakage of sewage 
into the substance of the brickwork, where it inevitably 
decomposes with the evolution of injurious products. 
The sides of a sewer, be it great or small, are subject to 
be alternately wet and dry, owing to the flow of sewage being 
periodic, that is to say, from its varying in quantity throughout 
the day. In the early part of the morning the discharge is com- 
paratively small, but as domestic and culinary operations proceed 
the flow increases to a maximum, at which it remains for six or 
eight hours, according to the character and habits of the people 
of the district. From the maximum flow the volume decreases 
towards night, when the minimum flow occurs. 

When regard is had to the great extent of surface that a long 
sewer will offer to this alternate soaking and drying, an idea may 
be formed of the quantity of rapidly decomposing matter that 
even a well-constructed sewer will retain, and the necessity for 
providing eftectual ventilation will be self-evident. .But if it is 
an established fact that sewers when laid down in the best and 
most scientific manner require ventilation, what shall be said of 
those receptacles formerly employed for the removal of house 
refuse, in which lay stored hundreds of tens of the foulest de- 
posit conceivable? In some towns, whether from economy or seme 
other reason, these sewers of deposit are allowed to remain, and 
although the accumulations may not be allowed to the same 
extent as of old, still thorough ventilation will be a considera- 
tion of the first importance. 

The effect of imperfect ventilation upon the health of any 
community is not at all times so manifest as it occasionally 
becomes under favouring circumstances, but still there is ample 
evidence to show that the weakly condition of those inhabiting 
the closer parts of towns is mainly due to the vitiated air they 
breathe, and that the principal sources of the impurity are either 
the public sewers or other repositories of decomposing organic 
matter. At certain seasons, however, such poisons appear to be 
possessed of very great activity, and then specific diseases set in 
that are distinctly traceable to the influence of the poison. It 
is notorious that in some towns considered tu be well-drained 
fever has continued to recur until the exciting cause has been 
discoyered to come from the sewers, and no amount of care or 
caution sufficed to check the disease until a complete and well- 
devised mode of ventilation was applied to each house, and due 
pregansione at the same time taken to have the sewers thoroughly 

ushed, 

Some years ago this condition of things presented itself in a 
marked degree in the town of Croydon. Even before the drain- 
age works of the town had arrived at completion fever set in 
with seyerity, and the local authorities at that place were fairly 
at a loss to account for what appeared to be the failure of their 
best endeayours to ameliorate the sanitary condition of their 


district. the hitherto-blamed sources of disease had been 
removed. Cesspools closed up, all foul ditches and ponds care- 
fully cleaned, but apparently to no advantage. To quote the 


language of Dr. Alfred Carpenter, “Fever would nevertheless 
recur, fever always the same in type, the enteric or typhoid form, 
with rose-coloured spots, often with abdominal complications, 
and always in those houses nearest to the top of the sewer, and, 
speaking generally, farthest from the outfall.” Dr. Carpenter, 
who has to a great extent deyoted himself to sanitary science, 
gives it as his experience that illness resulting from imperfect 


ventilation of drains “always occurred after weather, and 
shortly after a succeeding heavy rainfall; t the cases 
occurred near to the dead ends of long lines of pipe sewers ; that 
an extension of those sewers remoyed the fever higher up, and 


sewer and the outer air on the principle that free dilution and 
rapid diffusion would prevent the ill effect of the exhalations upon 
health. In this as in some other matters there can be little 
doubt that a middle course is the best and the most consonant 
with theory and practice. It is obvious that the principle of 
sealing the sewers as closely as possible, however sound it may 
appear at first sight, is not found to be feasible in practice. The 
density of the air in sewers is subject to fluctuation from various 
causes, and if a sufficiently free intercourse is not established 
with the outer air the communication will inevitably take place 
through the sinks and other traps connecting the interior of 
houses with the public sewers, and so the very evil sought to be 
avoided will occur in a greatly aggravated degree, The effluvia 
in the sewer, having been confined for a considerable length of 
time, will escape in a highly concentrated condition, and propor- 





tionately more poisonous to those who are ex to its 
influence. Such a state of things has been com not inaptly 
to the experiment of exposing a bird or a mouse under a bell 
glass and subjecting the little animal to the influence of a 
poisonous gas. During the night the windows and doors of a 
house are all closed, and then, if due care be not observed, 
and the drains securely trapped, the house will simply act as a 
receiver for the gases that are generated in the sewer. 

In the metpopolis, and in many of our provincial towns, we 
have the conyerse of this principle very perfectly illustrated. 
The sewers are freely ventilated by gratings opening directly 
into the street, and it must needs be admitted that the result is 
sufficiently unsatisfactory. No provision of any account has 
been made for the deodorisation or purification of the sewer air; 
and the result is that the vicinity of our street-ventilators is easily 
discoverable by tire offensive smell that is experienced. What- 
ever system is to be finally adopted for the ventilation of the 
sewers in London and elsewhere, it is quite clear that it must be 
some improvement on that now in use, which even in the pre- 
sent state of knowledge on this subject is the reverse of creditable 
to those concerned. 

This system of free circulation is open to another very strong 
objection. The density of the air in sewers is sensibly in- 
fluenced by the pressure of the wind in stormy weather, and the 
same result follows as when the sewer openings are closely sealed 
—the house traps yield to the pressure, are broken through, and 
the gaseous contents of the sewers pass into the houses, perhaps 
during the night when all doors and windows are closed, and so 
the occupants are brought under the immediate influence of the 
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, For fully thirty years those best qualified to deal with the 
subject have recognised in the question of sewage ventilation 
difficulties of such magnitude in the details of the process as to 
leave but little prospect of a complete solution of the problem 
being arrived at. Mr. W. Haywood, engineer to the City Com- 
missioners, stated in evidence before a committee of the House 
of Commons that there “ would be exceeding difficulty in effect- 
ing the object at all, and that if it were practicable it could only 
be carried out at enormous annual expense.” Mr. Bazalgette, in 
his evidence before the same committee, fully sustained this 
view of the subject, pronouncing it as his opinion that the 
annual cost of ventilating the sewers in the metropolis could not 
be less than £250,000. The evidence of these gentlemen bore 
special reference to the principle of ventilation by chimney shafts, 
at that time much canvassed as a mode of dealing with the diffi- 
culty. It was thought that if shafts of considerable height were 
erected in connection with the sewers of the metropolis, and a 
draught created by the action of furnaces or by machinery at the 
base of the shaft, the foul air might be drawn out of the sewers 
upon the same principle as the workings of a mine are sometimes 
ventilated. This appeared the most feasible method of meeting 
the difficulty; but it soon became evident, and it was proved by 
actual trial, that the influence of such a shaft to empty the 
sewers of their gaseous contents extended to a comparatively 
short distance from the shaft. The practical difficulty in the 
process is that public sewers are supplied with air from so many 
points, road gullies, stack pipes, sinks, &c., that the exhaustive 
power of the shafts would require to be enormous in order to 
effect the desired result to any useful degree. It was of course 
proposed to trap all the openings into the drains more effectually 
than had formerly been done; but it appeared that if the draught 
in the chimney shaft were so great as to effect a sufficient degree 
of exhaustion to overcome the friction against the walls of the 
sewers, and achieve the desired end, the traps all along the 
course of the sewer would be broken through by the pressure of 
the external atmosphere; and the large supply of air thus 
afforded would, as a consequence, counteract the exhausting 
effect of the furnaces. To quote from Mr. Bazalgette’s evidence 
given before the committee of the House of Commons :—“ A fur- 
nace ventilating any large district would require to produce a 
very large volume of air, and to keep up a velocity sufficient to 
ventilate all the branch sewers, and the drag would consequently 
be so great through the main that it would force open any house 
drain traps, or water traps we could form before it could 
influence the remote branches.” 

A great many devices have been propounded besides the shaft 
system, none of which seem to deal with the evil by more than 
palliative means. A suggestion was submitted by Messrs. Warr 
and Armstrong for collecting the sewer air in underground domes 
or reservoirs, from which pipes were to be carried to a central 
reservoir, into which the air was to be conducted, there to be 
submitted to purification, and finally to be utilised for the illu- 
mination of the metropolis. This design was sufficiently 
chimerical, but it did not stand alone; there were other schemes 
seriously recommended for the lighting of London by sewage, and 
a similar proposition as regards some of the larger towns in 
India is under the consideration of the local government of that 
country. 

When it is borne in mind that the object of sewer ventilation 
is to prevent the escape of foul air from the interior of sewers 
into such situations that it can take effect upon the human con- 
stitution, the difficulties of achieving the object will not appear 
so great as some anticipate. In short, the whole theory of the 
process would appear to consist in equalising the pressure of the 
air within the sewer with the atmospheric pressure at the surface 
of the street. This cannot be done by admitting the access of 
air to the sewers through gratings of unlimited capacity, 
because the pressure of the wind very sensibly affects the pres- 
sure on the house traps, and the very object sought to be reme- 





died is accomplished by too free ventilation. Equality of pressure 
within and without the sewer evidently cannot be accomplished 








by carefully sealing all openings, because a sudden flush of rain 
would displace so much of the air within the sewer, or rather 
increase its elastic force to so great an extent that in this event 
also the house traps would be liable to furnish a communication 
with the interior of the houses. There can be no difficulty in 
adjusting the ventilation openings into sewers so that they will 
be sufficient to restore equality of pressure, and yet not make 
them of such capacity as to allow the pressure of the wind to 
take effect as it will do when the gratings are very large. Un- 
questionably the best method of accomplishing this end would 
be by small pipes carried up the adjoining houses to such a height 
as to clear the attic windows by several feet, and yet not so close 
to the chimney stack ag to risk the sewer air being drawn down 
a cold flue into the house—a contingency that is very probable 
if due precaution be not observed. At one time the application 
of the rain-water pipes as ventilators was much in vogue, and 
they are still used to some extent in provincial towns. One of 
the principal objections to the use of the rain-water pipe for 
ventilation is that they are not made with air-tight joints, and 
consequently allow the escape of the effluvia from the sewers at 
every junction, the foul air finding its way into the houses at 
open windows. A further objection is that at the very time 
there is the greatest pressure in the sewer, and the gaseous con- 
tents are in a state of tension which occurs during heavy rain 
storms, the rain-water pipes operate by producing a down draught 
actuated by the downward rush of water, and the pipes thus 
necessarily become inoperative for their purpose. The rain-water 
pipes, too, opening as they do under the eaves of the houses, 
are not unfrequently quite close to a bedroom window, and 
there is every risk of the foul air passing into the house. 

The main difficulty in the ventilation of sewers by pipes 
attached to dwelling-houses is the objection raised by the occu- 
piers to such an arrangement. The Metropolitan Board of Works 
carried out an experiment by erecting in different localities about 
thirty of these shafts, varying from 4in. to 6in. in diameter, and 
apparently with very satisfactory results—in fact, it appeared that 
“in no instance had any complaint been made by the residents 
of smell or inconvenience arising from them,” but the objection 
raised to their use so far seems to have led to the conclusion 
that their universal adoption would be impracticable. The 
simple prejudice of ignorant pve to such a matter as 
this is, after all, hardly a sufficient reason for relinquish- 
ing a system that is effectual to deal with a very im- 
portant sanitary requirement. In every town thousands of 
people may be found who will object to everything that is 
being done for their benefit, and unless local authorities are 
furnished with more ample powers and less cumbrous provisions 
than they at present possess, they will find their efforts to a great 
extent obstructed by ignorance and prejudice. 

When the use of ventilation pipes is found inconvenient or 
impracticable, ventilation at the surface of the street may be 
carried out most effectually. This, as has been said above, 
should not be done by open gratings of large capacity. The in- 
spection shafts and manholes can be furnished with suitable 
vessels, either boxes, perforated cylinders, or trays to contain 
charcoal. The charcoal has the two-fold advantage of purifying 
the air as it passes out, and of preventing the force of the wind 
frum acting on the inside of the sewer by direct pressure. Some 
valuable experiments in sewer ventilation were carried out by 
the late Dr. W. A. Miller, of King’s College, and Mr. Bazalgette, 
by direction of the Metropolitan Board of Works. 








BRIDGE OVER THE ABVODNOI CANAL, ST. 
PETERSBURG, 

TuIs bridge was constructed for the Grande Société des chemins 
de fer Russes, in accordance with designs supplied by the engineer 
of that company. ‘The site is immediately opposite the Warsaw 
Railway station, and the bridge is the full width of the street 
leading up towards that station. The principal dimensions of the 
bridge are as follows :—Clear span, 73ft. 7in. ; height from springing 
lines, 8ft. 6in.; width of roadway, 69ft. The roadway is formed 
of buckled plates covered with road metal. The main girders, 
twelve in number, are of very light construction, the arch very 
flat, the depth of girder at crown of arch l6in. These girders are 
well braced to each other, and the structure is very rigid. It is 
entirely put together with rivets. The main girders rest upon 
hinged centres at the abutments. The total weight of the bridge 
is, 142 tons of wrought iron and 19 tons of cast iron. It was 
erected in the winter of 1869-70, 








Ir is stated that the Suez Canal Company is likely to be turned 
into an English joint stock enterprise, with the Duke of Suther- 
land as chairman. 

Socrety of ENGineers. — The annual dinner of this ‘Society 
will take place at the City Terminus Hotel, Cannon-street, on 
Monday, December 19th, at half-past six o’clock. Members and 
associates may introduce friends. 

H.M.S. Suttan.—The Sultan, 12, jron armour-plated broadside 
ship, lying in the Medway, off Chatham"Dockyard, is now taking 
on board the ballast which is considered necessary to give her a 
proper degree of stability, while it would be also useful in pro- 
tecting her from the attacks of torpedoes, for the ballast is com- 
posed of a mixture of cement and scrap iron, which is packed in 
the compartments forming the hull of the ship. About six tons 
a day are now being placed on board, but some 350 tons will be 
required in all. 

“ae “ Waire Croup” Encrye.—At the request of the inven- 
tor we have recently been present at trials with a first experimental 
engine on a new principle. This engine compresses air in stages, 

assing it at each stage through water, by which process it is 
highly saturated, and the heat given out by the compression of 
the air at each stage is so entirely taken into the saturation that 
even at the 400 Ib. per square inch of pressure at which the engine 
was run during the trials we witnessed the pumps remain quite 
cold. The highly compressed ‘‘ white cloud” resulting from the 
operation is passed onwards toa coil in a heating chamber, and from 
this coil tothe cylinder. As in all first experimental engines, both 
the arrangements and proportions are admittedly as yet very imper- 
fect. Wemay instance one evident defect inthe fact that, with the 
charge cut off at one-fourth the stroke, and 400 lb. pressure, 100 Ib, 
of pressure is wasted into the exhaust. This excessive waste with 
a larger cylinder might be saved, and with other advantages ob- 
tainable from such increase in its size might be expressed in 
effective power, With a cylinder of 4Zin. diameter, and a 6in. 
stroke, an exertion of ubout 4-horse effective power on a continually 
suspended load was obtained, at a consumption of fuel about equal 
to that used by those prize engines at the late Oxford engine trials, 
which so exerted that amount of horse-power. We propose at a 
future date to give a full account of this engine, and of the trials 
made of its effective power and consumption of fuel ; but at the 
request of the inventor, who states that he is already in a position 
to effect improvements trebling the effective power with the same 
consumption of fuel, we refrain from doing so till such alterations 
are effected, and do so the more readily because the several prin- 
ciples on which the engine is constructed furnish ground for 
believing that a very economical motive power may be obtained in 
the fact of a first engine on a new principle expressing the result 
already attained to. In requesting any report on the trials made 
to be delayed for such alterations, inventor expresses his readi- 


ness to show the engine at work to any one interested in such 
experiments. 
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RAILWAY MATTERS. 


GREaT complaints are made of the mismanagement of the 
Brighton suburban traffic. Late trains and dirty carriages seem to 
become fixed institutions here, 

A CABLE dispatch reports a terrible collision between two trains 
on Saturday morning on the Canadian Grand Trunk Railway, near 
Brighton. Three persons were killed, one was fatally injured, and 
eighteen cars and two engines were completely destroyed. 

On Monday the first passenger train was run on the Garstang 
and Knot End Railway between Garstang and Pilling. The line 
is only completed as far as Stakepool, four miles from Knot End. 
Its present length is seven miles. The carriages are built on the 
American principle. 

THE Metropolitan District Railway Company have now ob- 
tained possession of the property required to complete the exten- 
sion and station at the junction of Cannon-street and Queen 
Victoria-street, and the works are to be pushed forward as quickly 
as possible, so as to admit of the City line being opened by June 
next. 

WE regret to hear that the second of the English Atlantic cables 
is broken. It is supposed that the vessel sent out to fish up the 
1866 cable previously injured has hooked the sound one, and so 
caused the accident. Communication with America is now carried 
on solely by the French cable ; but it is hoped that at least one of 
the English cables will be repaired before winter finally sets in. 


Ir seems probable that one of the greatest private bill contests 
of next session will be with reference to the line projected from 
the Manchester, Sheffield, and Lincolnshire, near Lincoln, to Lon 
Stanton on the Great Eastern. The line is being promo’ 
indirectly by some of the South Yorkshire coalowners, who are 
anxious to secure improved communication with the metropolis, 


A SIGNALMAN at the Temple station of the Metropolitan 
District Railway allowed a train from Blackfriars to on 
Tuesday before the preceding train had left the Charing Cross 
station. The result was that the second train came into eollision 
with the first, and threw the last carriage off the line. No one 
was much hurt, but the traffic was stopped for about an hour. 


Messrs. LoGAN AND Heminesury, the contractors for the 
tunnel on the new section of the Rhymney Railway, have so far 
progressed with the works that an engine driven by the contras- 
tors’ engineer and aspecial train performed the journey from 
Cardiff to Caerphilly successfully on Saturday last. The journey 
was accomplished in five minutes less time than by the old route, 
vid the Taff Vale line. The tunnel is nearly a mile and a-quarter 
in length, and is a fine specimen of work of the kind. The walls 
are built of native stone, with the upper portions of brick. 

THE proposed transfer of the station of the Great Western and 
other railways converging at Birkenhead from Monk's Ferry to 
the more central point of Woodside will involve considerable 
changes. A line is proposed to be constructed from the point 
where the company’s railway crosses the line of the London and 
North-Western Company at, say, forty-five yards south of the 
tunnel at Monk’s Ferry, continuing from that point to a terminal 
point between the approach road to the Woodside landing stage 
and the river between the workshops of the Birkenhead Com- 
missioners and the shipbuilding yard of Messrs. Clover and Oo, 

In reference to our (London and China Telegraph) announcement 
of the proposed shipment of rails, sleepers, and material for the 
railways in Japan, we have to note that the Burmah has left 
Glasgow for Yokohama with about 1200 tons of sleepers, to be 
followed by the Dunedin and two more vessels with similar cargoes. 
In addition to the vessels already tamed, the Allumina is now 
loading in London with 300 tons of rails and 50 tons of material. 
The Prince Alfred, from Liverpool, will take 250 tons material, and 
the Bertha Marion will take the lot shipped per Grenadier, which 
vessel put back. The rails have been manufactured by the Dar- 
lington Company, and the sleepers by the Anderston Foundry 
Company. 

AN accident, unattended with serious consequences to passengers, 
occurred on Tuesday morning at the Charing Cross station of the 
Metropolitan District Railway. The custom on this line is to 
start trains every five minutes from Blackfriars, the line being 
signalled ‘“‘clear” before the succeeding train is allowed to leave 
the station. In the present instance a train left Blackfriars at 
7.35, and proceeded safely on its way to the Charing Cross station. 
There it came to a stand for the purpose of picking up and setting 
down passengers, and before it again started the signalman at the 
Temple station allowed another train to 3, and the result was 
a slight collision at the former station, by which three ons 
were more or less shaken, but, it is said, not seriously. e con- 
cussion was sufficiently strong to throw the last carriage of the 
first train off the line, and the traffic was stopped in consequence 
for about an hour, 

THE proposed transfer of the station of the Great Western and 
other railways converging at Birkenhead from Monk’s Ferry to the 
more central point of Woodside involves considerable changes, of 
which some are set forth in detail in the plan of the Great 
Western Company. A line is to be constructed from the point 
where the company’s railway crosses that of the London and North- 
Western at, say, forty-five yards south of the tunnel at Monk's 
Ferry, continuing from that to a terminal point between the ap- 

roach road tothe Woodside landing-stage and the river, and 
a wana the workshops of the Birkenhead Commissioners and the 
shipbuilding yard of Messrs. Clover and Co. There will also be 
a road made from Rose Brae, on the west, to within about forty 
yards of where Chester-street joins Church-street. Public traffic 
will be discontinued on the Rose Brae road wherever it may 
interfere with the new works of the company. The undertaking 
for joining Liverpool and Birkenhead by means of a railway under 
the Mersey is again revived. Powers are to be sought in the next 
session by the Mersey Railway Company (who in 1866 obtained 
certain authority for the project), to vary to some extent their 
original plan. ‘The noticeable variations in the modified scheme 
appear to be, in Liverpool, the construction of an underground 
line from the north-east corner of Paradise-street and the south- 
west corner of Church-street to the Roscoe Arcade, where the 
Central Railway Company’s line crosses it. At the other side of 
the water the submarine line will emerge near the south side of 
- bridge which carries the Birkenhead joint railway over Green- 

ane. 

On Tuesday morning a terrible and fatal collision occurred at 
Brockley Whins station, on the North-Eastern Railway, about 
three miles from South Shields, between the half-past ten express 
train from Sunderland to Neweastleand a coal train from Gateshead 
to Tynedock, It appears that about twonty minutes to eleven, as 
the express, compos four first and -class carriages and 
van and the coal train, were about to each other on the up and 
down lines, about fif from he station, the pointsman, 
Robert Hedley, altered the points and ran the two trai», together. 
Both were going at a rapid speed at the time, and the crash was 
terrific. The tender of the coal trafn was completely broken up, 
the van and two first-class carriages were thrown right up on top 
of the passenger engine, and all three were smashed to atoms. 
The passengers were scattered about the line amid the fragments. 
Assistance from the station was at once got, and on clearing away 
the debris it was found that the following were killed :—Frederick 
Younge, proprietor of the Caste Dramatic Company,; Dr. Ogden, 
Sunderland; Mr. H.T. Richardson, paper manufacturer, Wearmouth; 
Mr. RK. C, Turnbull, commercial traveller, Sunderland. The guard of 
the express train, named Taplin, died about five o'clock. The stoker, 
George Davison, of Newcastle, is very seriously hurt. The driver 
and stoker of the coal train jumped off and saved themselves. 
Twelve others were seriously, and twenty slightly injured, The 
pointsman, Hedley, directly he saw the collision occur jumped 
over the hedge and ran away, and has not since been heard of. 
Hedley is an old servant of the company. 





NOTES AND MEMORANDA. 


THE total amount of revenue collected upon the railways of 
Italy in the first eight months of this year was £2,415,419, as com- 
pared with £2,314,053 in the corresponding period of 1869, show- 
ing an inerease of £161,366 ; the length of lincs in working at the 
close of August 36624 miles, as compared with 3345 miles at the 
close of August, 1869. 

Ir is stated that, under the factory system, the cheese product 
of the United States has risen from 105,000,000 Ib., in 1860, to 
240,000,000 Ib., in 1868; while the demand in the latter year 
exceeded the supply by 72,000,000 lb. The entire dairy product 
of the United States, in 1868, it is estimated, was worth 
400,000,000 dols. There were then 792 factories, 660 of them in 
the State of New York. Since then 200 new factories have been 
started in that State, and fifty-four in Wisconsin. 

DvRING @ voyage across the Atlantic a series of observations 
were carefully taken, with a view to ascertain the relative merits 
of the mereurial and the aneroid barometers. The ordinary indi- 
cations were the same with both instruments, but the aneroid was 
considered preferable by the officers of the vessel, as it was more 
sensitive te atmospheric changes than the mercurial. 

Brazit has now about 490 miles of railroad open for traffic. 
This total is made up as follows: Pedro Segundo Railroad, 133 
miles; San Paulo Railroad, eighty-five miles; Bahia and San 
Francisco Railroad, seventy-five = Recife and San Francisco 
Railroad, seventy-six miles ; Canta Gallo Railroad, twenty-one 
miles; and Mano or Petropolis Railroad, ten miles. Several 
extensions and new lines are either projected or are in actual 
course ef construction, The net profits realised upon the open 
lines increased in 1869 to the extent of about 33 per cent. as 
compared with 1868, 

Marepiat changes, saya Nature, are officially reported from the 
Bay of Taleahuano, in Chile, which was surveyed by Captain Fitz- 
roy. The commander of the Chilean war steamer Ancud now re- 

rts that the water throughout the entire extent of the bay has 
jaetedbees from two to two and a-half fathoms. This represents 


great geological change. The rock Fraile, in the Gulf of Arauco, 
represented on Fitzroy’s chart as a sunken rock, is now, however, 
a small island united to the mainland, opposite to the western 


bank of the river Tubul,and has rather the shape of a quadrangular 
pyramid, 

To make a water-proof glue, one ounce of sandarac and one 
ounce of mastic are to be dissolved together in a pint of alcohol, to 
which an ounce of white turpentine is to be added, At the same 
time a very thick glue is to be kept ready, mixed with a little 
isinglass, e solutions of the resins in alcohol is to be heated to 
boiling in the glue-pot, and the glue added gradually, with con- 
stant stirring, soas to rerderthe whole mass homogeneous. After 
the mixture is strained through a cloth it is ready for use, and is 
to be applied hot. It dries quickly, and becomes very hard, and 
surfaces of wood united by it do not separate when exposed to 
moisture. 

AN improvement in the construction of galvanic batteries has 
been proposed by Mr. L. Weber, of Brussels. According to his 
invention, plumbago is employed in the construction of cells gene- 
rally, both as an electrode and in powder, or pieces, as a reducin, 
body, in presence of oxides, or in certain oxygenated solutions, an 
the ordinary porous diaphragm is dispensed with. The electrodes 
of each cell are omeeees of plates or discs, or a plate and disc of 
calcined carbon and zine The cell is charged with a mixture of 
equal parts of plumbago (graphite or blacklead) and peroxide of 
manganese. the exciting fluid employed is a saturated solution 
of chloride of sodium or chloride of ammonium. 

For the detection of arsenic in sulphuric and hydrochloric acids, 
and in certain salts of bismuth and potassium, Dr. Bithendorf 
proposes to place a small quantity of pure protochloride of tin in 
a clean dry test tube of moderate bore, and then add four or five 
cubic centimetres of pure hydrochloric acid (say specific gravity 
1°12), and afterwards two or three cubic centimetres of the sul- 
phuric acid to be tested. If a white precipitate be formed, a few 
more drops of the hydrochloric acid must be added to clear it, In 
the absence of arsenic the liquid remains clear, but if only one 
part in 500,000 of arsenious acid be present the solution becomes 
yellowish, then brownish, and at last a brownish-grey flocculent 
deposit of metallic arsenic is thrown down. If the sulphuric acid 
be too dilute to develope a good heat, the tube and contents should 
be warmed over a spirit lamp. Hydrochloric acid is tested in the 
same way, adding the acid to be tested to the protochloride of tin, 
and then pure sulphuric acid. He uses corresponding pro- 
cesses for testing subnitrate of bismuth and tartar emetic. 

As early as 1817 Gabriel Tigere patented a method of manufac- 
turing ‘‘ writing paper from which it would be extremely difijcult, if 
not impossible, afterwards to extract or discharge any writing from 
such paper.” This paper was impregnated during the sizing process 
with ferrocyanide of potassium. Mr. William Stone’s patent of 1851 
was an effort to supply the deficiencies of this method. He added 
a solution of the iodide of potassium and starch to the ferro or 
ferridcyanide of potassium. This method has been fully carried 
out into practice, but it fails to give the complete security 
desired. ‘The chemical defects of Tigere’s may be stated thus :— 
Although admirable in the protection it affords against the applica- 
tion of acids, it is powerless against the bleaching powers of such 
substances as chloride of lime in solution, and the ink may also be 
removed by the application of either of the caustic alkalies. In 
Stone’s method, although by the application of bleaching agents 
containing chlorine the paper is stained by the blue compound 
termed iodide of starch, this is removed for use by the application 
of au alkali. 

A NEW astronomical instrument has recently been invented by 
Mr. F. Pauncefort, of Paris, by means of which the true time of 
any portion of the day may be discovered, as well as the latitude, 
longitude, and meridian line of the place where the instrument 
may be. It consists of a rectangular box, hung so as to turn on 
two pins, and the axis of which passes through the centre of the 
volume of the box in the direction of its length. The axis of the 
two standards is perpendicular to the base, which pivots horizon- 
tally on a support, whose legs are composed of screws, by means 
of which the base may be maintained in a perfectly horizontal posi- 
tion, which forms an essential condition for the exactitude of the 
observations. This true horizontal position is ascertained by means 
of two water levels fixed at right angles on the base. <A screw nut 
serves to arrest the pivoting movement when the box is in the 
desired position. Inside the box are two hollow demi-cylinders, 
with their concave parts standing baek to back at the centre of 
the volume of the box. Their bases form exact half circles, 
These demi-cylinders are graduated in their concave part by means 
of lines parallel with the hemicycle of the base, and of others per- 
— to the first and parallel with the generating line of the 
cylinder. 

y RECENT number of the American Journal of Chemistry con- 
tained the following story of the first introduction of the 
stereoscope to the savants of France, The Abbé Moigno took the 
instrument to Arago, and tried to interest him init; but Arago 
unluckily had a defect of vision which made him see double, so 
that on looking into the stereoscope he saw ay a medley of four 
pictures. The Abbé then went to Savart, but he was quite as in- 
capable of appreciating the thing, for he had but one eye. 
Becquerel was next visited, but he was nearly blind, and con- 
sequently cared little for the new optical toy. The Abbé, not 
discouraged, called next upon Pouillet, of the Conservatoire des 
Arts et Métiers. He was a good deal interested in the description 
of the apparatus, but unfortunately he squinted, and therefore 
could see nothing in it but a blurred mixture of images. Lastly 
Biot was tried, but Biot was an earnest advocate of the corpuscular 





theory of light, and until he could be assured that the new con- 
trivance did not contradict that theory, he would not see anything 
in it. Under the circumstances, the wonder is that the ! 
stereascope ever got fa‘rly into France, 


MISCEI LANEA. 


Mr. Henry C. Jones has been appointed chief engineer to the 
Nymphe. 

THe Metropolitan Board of Works have resolved after all to 
construct the Chelsea Thames Embankment of granite,in spite of 
the cheapness and excellence of the Garth stone. 

WE understand that our Government have ordered a consider- 
able number of torpedoes, and have made large contracts for the 
supply of field artillery and field battery harness. 

A COMPETITIVE examination was opened on Tuesday at Chatham 
dockyard by the Civil Service Commissioners, to fill up the vacancies 
for six engineer students. There was a large number of candidates. 

THE last report of the engineers shows that 639ft. of the Mont 
Cenis Tunnel remained to be pierced. At the present rate of pro- 
gress the tunnel would be completed in forty days from the date 
of the report. 

Prince ARTHUR will preside at the annual distribution of prizes 
at the Social Science classes at the Royal Arsenal, Woolwich, on 
Tuesday evening next. The presentation will be made in the 
Dining-hall, Cartridge Factory, and an address to the students will 
be delivered by Mr. Ruskin. 

WE announce with pleasure that Mr. W. H. Smith, M.P., has 
accepted the position of president of the Newsvendors’ Benevo- 
lent and Provident Institution. It will be remembered that the 
late Mr. Charles Dickens filled the post for many years, and took 
a warm interest in its welfare, 

Art the recommendation of Professor Abel, chemist to the War 
Department, the process invented by Messrs. Gay and Co., of 
Alton, Hants, for waterproofing and preserving stone and other 
buildings, is, by the order of the Office of Works, to be applied to 
the decayed stonework of the Houses of Parliament. 

THE transmission of gas from the Chartered Gas Company's new 
works has been successfully accomplished, and the city of London 
was on Wednesday night for the first time illuminated in great part 
by gas forced up into the gasholders at Blackfriars, which had been 
manufactured at Beckton, a distance of ten miles down the 
river. 

A COMMUNICATION has been received from the Robert Lowe, the 
repairing ship of the Atlantic Telegraph Companies, according to 
which that vessel has spoken with Heart’s Content through the 
1865 cable. The weather was magnificent, and hopes are, there- 
fore, entertained that the 1865 cable will be successfully repaired 
forthwith. 


Ir is said that the War Department has ordered sixty batteries 
of the Gatling gun to be supplied to the army, The guns will be 
manufactured at Colt’s Armoury, Hartford, United States. As 
they arrive in England they will be brought to Woolwich, and will 
form a new and special branch of the Royal Artillery, these 
batteries being distinct from those of the field-guns, 


Tue last traces of the Colosseum are about to disappear. 
Erected in 1824, it received much patronage from the last genera- 
tion, and enjoyed a reputation for the gigantic pictures or panora- 
mas exhibited there ; but, after many vicissitudes, it ultimately suc- 
cumbed to the more popular and gentral entertainments of modern 
times, and now its site is to be disposed of. It occupies about 
81,000 square feet, sessing a frontage of about 300ft. to the 
Regent’s Park and Albany-street, 


Ir appears that the French Atlantic cable, upon which, for the 
present, our telegraphic communication with America entirely 


de ends, is working satisfactorily both ways. The temporary 
fracture of the other two cables has led to reports of renewed at- 
tempts to get up competing concerns of the character of those 
which the investing public have hitherto refused to entertain. 


When the existing cables are in order their capacity is far beyond 
the amount of work required from them, so that there can be no 
prospect of profitable rivalry on the part of fresh ones. 

THe siege of Paris is producing new appliances for defence in 
great number. An armour-pla' locomotive, armed with two 
powerful mitrailleurs; the Marekderberg mitrailleur, firing 200 balls 
a minute; the Montigny, firing 480; the Durant steam mitrailleur, 
discharging 4500 balls per minute; the Faucheuse or mower, costing 
only 35f. for all the means of throwing 300,000 balls 500 or 600 
yards, and without smoke, noise, or fire ; bombs emitting suffoca- 
ting vapours ; and a rocket so terrible that the French are said to 
hesitate committing the wholesale slaughter of the Germans its use 
must result in. 


THE whole extent of the fraudulent issue of the scrip of the 
Stourbridge Railway Company is believed to be now ascertained. 
So faras regards individuals who have purchased the shares at 
their ordinary market value (if good), the extent of the fraud 
amounts to about £2500, while advances on the other fictitious 
shares of about £15,000 supposed market value, have been 
obtained to the amount of or £7000. This is the whole 
extent of the loss, unless unexpected discoveries should hereafter 
be made; and it is also a question whether there may not be 
other losses by individuals, irrespective of this particular matter 
of the Stourbridge Railway scrip, great confidence having been 
reposed in Mr. Adcock by local investors, who employed him largely 
as a broker, and in many instances left their securities in his hands. 


In common with many of our readers, we deeply regret to 
find that Mr. Ramsbottom, for many years head manager 
of the London and North-Western Works at Crewe, is likely 
soon to retire from his responsible and onerous post, For 
some time his health has not been equal to the load of respon- 
sibility which the manager of 3000 or 4000 skilled workmen 
has upon his shoulders. Mr. Ramsbottom’s place at Crewe 
will be filled in part, we believe, by Mr. Webb, manager of 
the Mersey Steel and Ironworks, Liverpool, a gentleman well known 
in Crewe as one of Mr. Ramsbottom’s early pupils. We trust the 
engineering world will not lose the services of a member whose im- 
portant inventions are prominent in every locomotive, and on every 
railway line. But we fear Crewe will be left without the presence 
of one who has spent much time, money, and thought in improving 
the social, educational, and religious condition of her numerous 
artisans.— Crewe Guardian, 


Tue fourth anniversary of the Oaks Colliery explosion in 1866 
being cluse at hand, it may not be uninteresting to notice the 
incidents relating to the removing of the bodies, and the working 
of the relief fund, which was raised by subscriptions throughout 
the United Kingdom. The removing of the ies of the 360 
victims has of late been very slow. The number of bodies got out, 
prior to the shafts being closed, was 75. On the shafts being 
reopened, in 1867, seven bodies were recovered. In 1868 
sixty more were added to the list. This number was aug- 
mented by 48 in 1869, whilst last year only 12 bodies were 
got out, making a total of 202. Only five or six of the bodies 
recovered have been interred without being identified. Of 
the £46,884 raised at the time of the explosion for the relief of the 
widows and orphans, £4716 16s. 2d. was expended during the first 
year (1867); in the second, £4477 16s. 6d.; and in the third, 
£3983 12s. 1d. No fewer than 81 of the 150 widows have removed, 
and received £10 each as a marriage portion, in addition to which 
several have died. The 300 children who were left destitute have 
been placed in industrial schools at Ripon, Sheffield, Bradford, 
and other places. The South Yorkshire Miners’ Union had also 
128 widows and 257 orphans belonging to members thrown on 
their funds by the disaster, in addition to which they supported 
23 non-society widows and 53 children, until the general fund was 
formed. The association has still chargeable to its fund 47 widows, 
104 children, and 16 aged persons, whose sons were Jost, The 
death claims up to the present time amount to £2021 I4s., and 
the relief expended to £8497 14s., making a total of £10,519 8s. 
The pit is again largely worked, and it js expected that the drift 
eonnecting the new and old collieries will shortly be completed. 


————— 





ee 











THE ENGINEER. 





Dec. 9, 1870. 











ROAD STEAMER FOR WOOLWICH ARSENAL 


CONSTRUCTED BY MESSRS. ROBEY AND ©O. ENGINEERS, LINCOLN. 


For description see page 387. 
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THE SMITHFIELD CLUB SHOW. 


Ateach and every one of these annual exhibitions one hears 
the continual remark that “there is nothing new to be seen.” And 
yet we do not recollect a single year in which this phrase, itself 
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Hornssy’s Root Putper. 


certainly not new, was ever true. The fact is that there is always 
some new invention, or at least idea, to be found out by those 





who will give themselves the trouble to look. Assuredly the 
implement makers themselves do not join in this belief, for they 
can generally be seen inspecting each ether’s exhibits with keen 
eyes for something to copy. This system of “conveyance the 
polite do call” has formed the basis of the rapid progress of agri- 
cultural engineering. The rapid extension of the double-furrow 
plough is an instance of what we mean. Scarcely known a year 
ago, now scarcely any plough-maker does not make it. 
No doubt it is an important implement. A few days 
ago an eminent agriculturist publicly commented in very 
sensible terms on its use. He was not going to say that double- 





Gwywne’s Horse CuIPrer. 


furrow ploughs would make the farm an El Dorado, still he 
thought “that they would be a means towards i 
profitable than it was at present. He had followed their trials 
all through the autumn with considerable interest, and had read 
letters from practical farmers who had certainly but one object 
in view, and that was in stating what they believed to be true, 
and the opinion of one and all appeared to be that the use of the 
double-furrow plough effected a very great saving as compared 
with the old-fashioned single plough. He thought they had seen 
sufficient to prove that double the work could be done with the 





it more | 


expenditure of very much less than double the labour. He did 
not for a moment venture to say that all the single-furrow 
ploughs would be instantly thrown aside, but he did make bold 
to say that double-furrow ploughs would be very generally intro- 
duced into all quarters suitable for them.” 

The neat ejector feed-water heater, Messrs. Garrett’s form of 
which we described last week, is another instance of progress. 
The mechanical gem of the show we, however, consider to be the 
American sheep-shearing and horse-clipping machine, exhibited 
by Messrs. Gwynne and Co., and which we describe further on, 





Ro.tiiss’ Lawn Mower. 


An official catalogue of a show of this kind may be looked 
upon as the visitor's introduction. We regret we cannot com- 
pliment the Agricultural Hall Company on their production, 
“entered at Stationers’ Hall,” for a worse book of the kind it has 
never been our lot to finger. In the first place, it embodies the 
innovation that only a few, a select few, of the exhibitors’ names 
are followed by a list of their exhibits. We understand that this 
has been the case because the exhibitors, already disbursing heavily 
for the space they occupy, were required to pay rather hand- 
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somely for each line taken up in cataloguing their articles. This 
the majority very properly refused to do, and the result is that 
the so-called “Catalogue ” is merely a list of the exhibitors’ bare 
names. In other words, it is simply an imposition on the public. 
And even this list, such as it is, is defaced by really shameful 
mistakes and misprints, such as “ Kuston, Proctor, and Co.,” for 
Ruston, &c. 

Beginning our course round the stands downstairs, we notice 
the excellent set of centrifugal steam pumping machinery sent 
by that rising young firm, Messrs. John and Henry Gwynne, of 
Hammersmith. 

Messrs. Charles Powis and Co., of Millwall, show some excel- 


lently arranged horizontal engines of first-class workmanship. 
The light traction engine of Mr. Charles Burrell, of Thetford, 
has many good points. Its driving hind wheels are on strong 
iral springs, comtained within a box over the axle, and set at 
about right angles to the pull of the pitch chain. There is no 
spring in front. The slack of the chain can be taken up by 
adjusting a pulley against the pitch chain. 








Howarv’s Hoxse-hake. 


Mr. Underhill, of Newport, Salop, exhibits a double blast 
thrashing machine, specially adapted for a 5-horse power engine. 
The frame is trussed with angle iron, The machine is fitted 
with Coulson’s patent hangers, and Underhill’s patent elevator 
and grain cleaner. Mr. Underhill told us that 2500 of his patent 
elevators have been sold since the Bury meeting, making a total 
of upwards of 5000 in all at work. In this elevator the grain 
is raised up by being simply fed into a rotating fan, the blades 





Norton’s MIit. 


of which partly directly impel it, and partly send it up by the 
blast created. He also shows new double-furrow ploughs made 
entirely of wrought iron, and a grubber with moulding attach- 
ments. 

Messrs. Brown and May send one of their excellent portables, 
with their feed-water heater ; which, however, it appears to us, 
is now surpassed in efficiency by those on the ejector principle 





























RIcHMOND AND CHANDLER’S CHAFF-CUTTER. 


used by Messrs. Turner, Garrett, Marshall, and others. Their 

engine and boiler form a neat job. The intention of 
these makers is evidently to give a larger cylinder than usual, 
and a good engine at as low a price as possible. 


a 10-horse power cylinder portable, a fixed horizontal engine, and | 
a neat 4-horse vertical engine. 

Messrs. Aveling and Porter's stand is conspicuous from afar 
for an outward and visible sign of the skill and enterprise of the | 





Norton’s Mitt Bini. 


firm. On the top of their cabin is perched one of their 8-horse 
traction engines ; and some even of the expert visitors may have 
wondered how it got there. It was, when the adjacent stands 
were empty, rolled up on stout planks set to an incline by block 





machine over country roads. It can be driven and steered by 
one man. We described it in our number of July 29th last. We 
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Haywarp, TYLER, and Co.’s Pump. 
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roller intended for the Indian Government. 
steam engine, a 





Messrs. Ruston, Proctor, and Co, have an 8-horse power portable, 








saw powerful steam ploughing engine (one of a pair), for working | centre. Each knife, distinct in itself, and separately fixed 
on the direct two-engine system of 20-horse nominal power; a | by a wedge, can be easily removed if required for » ane 

20-ton steam road-roller, to cover 7ft. We last year noticed in | ing. An eccentric cleaning bar, toothed, traverses the spaces be- 
strong terms the absurdity of the big-wigs of the Agricultural | tween the knives, keeping them clear, and insuring the last piece 





drill, a clover and small seed-drill, broadcast corn and seed- 
distributor, a corn dressing machine, and a barley hummeller. 
The Beverley Iron and Wagon Company (Limited) show their 
clod-crushers, rollers, grass-mowers, bone mills, carts,wagons, and 
their manual-delivery a with Norfolk self- 
acting tipping platform. delivery is behind, and is made 


autcmatic by means of the crescen cam shown in the 


| annexed engraving. This is driven direct from the driving 


wheel, and acts upon a semicircular upright fixed to the plat- 
form. When the cam is in contact with the upright the latter 


| is pushed forward, raising the platform ; on receding from it the 


platform drops. With a heavier crop than usual the of 
rotation of the crescent can be increased. The work of clearing 
the platform is thus thrown upon the inertia of the machine and 
upon the horse, as in Howard’s self-delivering hayrake. 

Messrs. Robey’s engines with Thomson’s india-rubber tires we 
describe elsewhere. Their 8-horse portable, with ite expansion 
gear, we also y | illustrated and described in our last volume. 
The framing of their thrashing machine is of angle-iron instead 
of wood, by which much saving in weight is stated to be gained. 
Their patent feeding apparatus was also described by us in our 
account of the Oxford Show. 

Messrs. R. Garrett and Sons, whose works at Leiston we fully 
described last week, exhibit specimens of their .self-moving 





tackle held by one of the iron cross-beams of the gallery above. | engines (an 8-horse) and other portable steam engines; combined 
This engine is mainly intended for thrashing and drawing a | thrashing and dressing machines ; horizontal fixed steam engines ; 


corn grinding mills; drills, horse hoes, manure distributors, 
winnowers, dressing machines, and rick ventilators. Their 

i feed-water heating ap- 
paratus we ilJustrated on the same 
occasion ; and we shall shortly do 
the same with their combined 
thrashing and straw-bruising ma- 
chin 


68. 

R. Hornsby and Sons, of Gran. 
tham, show their new single and 
double-furrow ploughs, for which 
the makers claim great advantages 
in weight, draught, and cost of re- 
newing worn parts. This firm is 
also represented by their steam 
engine and thrashing machine ; 
turnip cutters, and root pulpers; 
self-raking and back delivery 
reapers and mowers; drills, &. 
Messrs. Hornsby are well known 
for their excellent root pulpers, 
and the accompanying cut shows 
the arrangement of the revolving 
cutting disc in their machines, 
which is fitted with a series of 
steel knives radiating from the 


being cut. The knife points are 
TRANSVERSE SECTION arranged in circles, the centre of 
»~ which are struck from the eccen- 

tric. 

Messrs. Barrows and Stewart, 
Banbury, exhibit a set of steam 
thrashing machinery. The boiler 
of their engine is continuous from 
end to end. The cylinder is steam 
jacketed, and placed on the smoke- 
box end of the boiler ; the steam 
governors have small balls assisted 
by a spiral spri This firm also 
exhibit their wrought iron cattle 
cribs, the frames of which are 
made of angle iron with sheet 
iron sides and bottom. 

Mesars. John Fowler and Co., 
of Leeds, exhibit a 14-horse power 
steam ploughing engine, an 8-horse 
power traction engine, a 5-furrow 
balance plough, a patent turning 
cultivator, and a patent double 
furrow plough. They also show 
a single india-rubber wheel, which 
we illustrate in the accompanying 
engraving. It embodies improve- 
ments on Mr. Thomson's patent 
wheel for traction engines—the 
joint production of Messrs. Ave- 
ae, and Greig, of 














ling, of 
Leeds. 


Hall in excluding steam road rollers. We now see with | success of the Thomson engine, the steel straps slide between 
satisfaction at Messrs. Aveling and Porter’s stand a 20-ton steam | intermediate guides. The indiarubber is thus Bp 
ially when it is required to exert tractive force. With more 


Messrs. Holmes and Sons, of Norwich, exhibit a portable | play for So, ae lateral flexibility would result. The 
finishing thrashing machine, clover-seed sheller, | other details of 
acorn and seed-drill, a manure-distributor, a seed and manure- | the engraving. It is certain that the sixty 


wheel, with its cast iron boss, are clear from 
“ - th of 
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india-ttibber are in a very much safer position than when 
bare. 

Messts. Clayton and Shuttleworth exhibit an 8-horse engine 
on Wrought iron wheels ; one 4ft. Gin. large class size B machine, 
with chaff elevator ; one 6-horseengine on wrought iron wheels ; 
4ft. 6iti. sniall size class B miachine, with chaff elevator; one 
4-horse portable fixture engine; one 10-horse fixed engine ; one 
8ft. export mill with French stones; one straw, hay, or sheaf 
stones; one straw, hay, or sheaf corn stacking machine ; 
screw jack; a lever jack; a neat sack barrow; a set of 
adjusting chocks; and a drum fitted with their rolled steel 
beater plates. The grooved Goucher beater plates are 
rolled, with the grooves cast of mild Bessemer steel, and then 
squeezed straight in a press. Their finishing thrashers are fitted 
with Rainforth’s new patent screen, which we illustrated last 
week, 

Messrs. Tuxford and Sons, of Boston, exhibit a 10-horse 
portable steeple engine, with two cylinders, enclosed in an iron 
house, and builer with flues and ttibes combined ; a 10-horse 
power horizontal cylinder engine, with tubular boiler; one 
4-horse power ditto ; one 3-horse power ditto ; one 2-horse power 
ditto; and one l-horse power improved horizontal cylinder 
engine ; a combined thrashing and finishing machine, with their 
adjustable revolving screen; Tuxford’s centrifugal pump for 
drainage and irrigation purposes. Messrs. ‘'uxford stand alone 
in adopting the vertical form of engine for some of their portables 
—the very worst possible form they could by any means choose, 
Their persistency is touching, and worthy of a better object. 

Messrs. J. aud F. Howard, of Bedford, exhibit steam plough- 
ing, cultivating apparatus, and harrows. In addition to the 
usual wheel and swing ploughs, they show a turnover plough, 
to lay the furrows in one direction, doing away with water fur- 
rows, and leaving the surface of the land more even; a monster 
plough for very deep ploughing for beetroot cultivation ; double- 
furrow ploughs, with and without leverage and steerage. These 
implements are evidently coming into very general use, and are 
made by many. They promise in many cases to supersede the 
ordinary single plough, the saving in horse power being about 
25 per cent., and in manual labour, of course, 50 per cent. 
Messrs. Howard have zigzag harrows, and flexible harrows for 
grass land. In harvesting machines they show their self- 
acting horse rake haymaking machines; a mower with an 
arrangement specially adapting it to deep furrows ; a combined 
reaper and mower—a new machine, made almost entirely of 
wrought iron and steel. There is also a specimen of the Howard 
safety boiler, which, now being made entirely of wrought 
iron, is getting largely into use in the manufacturing districts. 
The mechanism of the self-acting leverage of their new horse 
rake is exceedingly ingenious, reducing toa minimum the manual 
labour required to empty the rake of hay. The accompanying 
cuts will make the motion clear. The solid steel axle is in the 
centre of the rake, its true position for stiffness and lateral 
strength. In this axle, inside the travelling wheels at each end, 
is a small drum encircled by a friction strap connected with 
the rake frame, thus forming a friction brake. When it is 
wished to raise the rake, leverage is applied to the two brake bands, 
and the connection thus formed, the rake is raised to drop on 
releasing the brakes. If the driver is riding, his right foot 
depresses the lever A ; if walking, he raises the lever B. The 
link D is jointed at CU to the foot lever ; and on pressing down 
the lever A, the friction is put on the brakes by the double- 
ended lever G, which can also be tightened by a screw link. 

The Reading lronworks (Limited) send a number of their 
excellent portable and fixed engines, and other articles of well- 
known makers. Their new rake embodies the same principle as 
that of the Messrs. Howard, only the brake action is obtained by 
means of a blocks simply pressed against the tires of the two 
wheels of the rake. 

Messrs. Turner, of Ipswich, display their well-known crushing 
mills, which at the Oxford trials of the R.A.S.E. gained first 
prizes for both hand and power These mills are made in nume- 
rous sizes. In their oileake breakers for hand and power the teeth 
are adjusted for altering the sample by a lever, acting through 
links on both ends of the spindle. Of the mill with stone 
grinders two sizes were shown. A well designed gear-work was 
also exhibited, and a 4-horse power portable engine. The boiler 
of this is of the usual substantial description. The cylinder is 
steam jacketed, both round its circumference and at the ends ; 
steam is supp ied to the piston through the steam jacket ; the 
slide valve is circular, and so arranged that the length of steam 
passage is no longer thin the thickness of the metal forming the 
cylinder. ‘I'he engine is fitted with self-acting expansion gear, 
worked by the governor, driven by gearing direct from the 
crank shaft, and altering the position of the eccentric on,the shaft, 
so that steam can be cut off at any point of the stroke. We have 
often advocated a self-acting cut-off for portables. Messrs. ‘'urner 
also exhibit a specimen of their malt crushing rolls. 

Messrs. Ransomes, Sims, and Head exhibit one of their port- 
able steam engines, the features of which have been well known 
to the public for a number of years. When specially designed 
to economise fuel, they are fitted with variable slides, double 
pumps for hot and cold water, and feed-water heaters. Messrs. 
Ransomes exhibit one of their finishing steam thrashing ma- 
chines, with Brinsmead’s rotary straw-shakers, corn screens, bean 
and oat mills, chaff-cutters, turnip-cutters, &c., single and double- 
furrow ploughs. To one of their ploughs is attached a pair of 
subsoil tines for breaking up the * pan” after the furrow has 
been turned. 

Messrs. Marshall and Co., Gainsborough, are one of those 
firms that have rapidly sprung into importance quite of 
late years. They exhibit 10-horse power improved portable 
steam engine, fitted with stea:a jacketed cylinder, patent 
variable expansion apparatus, and feed water heater; &-horse 
power improved portable steam engine, fitted with steam 
jacketed cylinder, patent variable expansion apparatus, and 
teed-water heater; a 3-horse power thrashing, finishing, and 
dressing machine, drum 4ft. Gin. wide, fitted with patent beaters, 
steel wired separating screen, spring hangers, chaff cleaning and 
elevating apparatus; 3-horse improved vertical steam engine, 
with steam jacketed cylinder, variable expansion apparatus ; an 
improved circular saw bench, with planed cast iron table fitted 
with loose pulley and throwing-ont gear, diagonal motion to 
fence, boring apparatus, and four bits and 3Uin. saw; a cir- 
cular saw bench, with planed cast iron table, fitted with loose 
pulley and throwing-out gear, and 24in saw; improved corn 
grinding mill on continuous iron frame, fitted with two pair 
of 3ft. Gin. French stunes, and driving pulley, with wrought iron 
crane for lifting stones for dressing ; a corn grinding mill on 
strong oak frame, fitted with one pair of 3ft. Gin. grey stones and 
driving pulley. The irun Wheels of their 10-horse portable are 
of & good shape, being made of a number of segments of plate, 
like the ordinary railway wrought iron wheel, With the ends 
inserted into a cast iron boss, ‘Their feed-water heater is on the 
same priticiple as titat of the Messrs. Gartett described by us last 
week, é 

Messrs. Amies, Barford and Co, exhibit a number of their 
excellent evrn uiills, scarifiers, a plonghing anchor, dnd their 





other well-known’ articles. As showing the impetus that has 


| been given to road rolling, whether by steam or horses, we may 


state that Messrs, Amies and Barford have this year turned out 
forty of these rollers, or nearly four timesmore than in 1809. 

Mr. T. C. Rollins, of London Bridge, exhibited a variety of 
ingenious Yankee articles, amongst which is the egg-beater, and 
the Archimedean lawn-mower, both of which we illustrate. 

The egg-beater consists of a spiral 
conical spring, plated over, fitted with 
a handle at its apex. The spring is so 
shaped that on being pressed fiat 
down its coils form a spiral. On 
guickly working this up and down in 
any liquid, viscous or otherwise, it 
is subjected to a must complete tritu- 
ration. 

The ordinary lawn-mowers are 
formed with a number of spiral 
knives set on discs. In this Ame- 
rican lawn-mower the inventor boldly 
uses a single spiral knife, which he 
causes to rotate at a considerable 
speed, thus leaving the cuttings in 
small particles, evenly scattered. The 
great advantage, of course, consists 
in having only a couple of edges in- 
stead of a number to keepsharp. It 
is the invention of a Boston cloth- 

utter. 

E. Page and Co., of the Victoria 
Works, Bedford, exhibit food pre- = 
paring machinery, including adjust- = 
able tooth disc root pulpers; bean, 
maize, and corn grinding mills, lin- 
seed cake breakers, chafi-cutters, their new “acorn” grinder, 
and their new adjustable tooth drag harrow. 

Messrs. Followes and Bates’ lawn mowers have their knives 
driven direct by a wheel and pinion, and are made to both easily 
turn and run loose when required, by the simple plan of allowing 
the carrying wheels to run back on the necks of their spindles. 

Mr. T. L. Norton, of Mark-lane, shows a cattle food mill; a 
millstone driver, and dressing machine, with bills and chisels ; 
the celebrated Abyssinian tube wells ; and other articles. 

The accompanying engraving explains Hawksley’s ventilators 
and smoke conductor. It consists of a number cf similar cast 
iron polygonal venetian blinds, so to say, arranged one above 
another, and surmounted by a somewhat similarly shaped cap. 
A wind blowing from any side thus produces—as is usual in these 
contrivances—an induced current up the shaft. Its form is cer- 
tainly elegant, and the material lasting. 

The American mill, also being introduced by Mr. Norton, is 
shown in the annexed cut. It simply consists of four arms 
driven by a 3in, pulley, revolving at a speed of about 2700 
feet per minute. ‘The four arms turn loosely in an iron casing, 
cast with serrations. 

Norton’s mill bill and chisel are sufficiently clear from the 
accompanying illnstrations as to need no comment. Their ease 
in sharpening must at once strike the practical eye. 

Messrs. Peacock and Wilson’s disintegrator is stated to grind 
tanning materials, myrabolanes, mimosa and other barks, straw, 
brambles, locusts, and all cattle food, seed or grain, linseed and 
other cakes, drugs, flour, pepper, ginger, &c., bones, manure, 
copper and zine ores, superphosphates, wood, materials used by 
papermakers, fire-bricks and clay, chalk, stoue, glass, emery, 
flint, quartz, gypsum, and old crucibles. Enclosed within a 
drum is a rotating steel disc, with four steel projections riveted 
on each side; this disc divides the casing into two compart- 
ments, serrated on their internal peripheries ; the first compart- 
ment is smaller than the pier ie atid the disc which is the 
second depattment is slightly larger than the first. The mate- 
rial to be groutid is fed into the first compartment through the 
hopper, and, coming into contact with the projections on the 
rotary disc, is by the rapid action thereof dashed against some 
projections on tive casing, or against the serrated periphery ; this 
action is continued until the particles are ground sufficiently to 
pass between the sides of the first compartment and edge of 
disc into the second compartment ; they are there subject to a 
further beating, and pass away through the discharge aperture. 
As the disc imparts a rotary motion to the material in the 
second compa:tment, the larger particles of which strike against 
the doors if partially closed, and glance {off again into the mill, 
and so on until they are sufficiently reduced ; by opening the 
doors wore or less the material will be ground finer or coarser. 

Mr. G. O. Gooday, Great Leighs, Chelmsford, shows his mul- 
tiple needle sewing machine for stitching straw. By its aid 
upwards of a thousaud feet of waterproof thatch for covering 
ricks, sheep folds, and brick stacks can be produced in an hour. 
The novelty in his multiple needle sewing machine consists in the 
arrangement for working two or more needles simultaneously. 
In making thatch the straw is placed upon an inclined feed-board, 
wheace it is drawn through the machine, which converts it into 
a woof. The needles are supplied with string, and may be 
adjusted to produce straight, curved, or zigzag lines of stitching. 
The machine is adapted for a thatch 5ft. wide, and of any 
required length, or of any thickness from jin. to 2in. It is 
worked by hand labour, 

Messrs. Picksley, Sims, and Co. (Limited), of Leigh, have a 
fine assortment of their well-known mowing and reaping 
machines, chaft cutters and pulpers, oat and bean mills, and 
horse gear. The adjoining sketch shows the neat mode they 
adopt in their chaff-cutters, for hand power for changing the 
speed of cut. Instead of using clutches and clutch pinion, a 
pinion sliding on the bevel wheel shaft, and fixed by a set screw, 
is employed. 








SLIDING PINION 


Messrs. Penney and Co., of Lincoln, show twe of their adjust- 
able screens, one of which has a stone separator, adjustable inde- 
pendently of the screen ; malt screens ; lime, gravel, sand, and 
coal screens ; a gravel riddle, on the same principle ; sack lifters ; 
sack holders; sack trucks; a rotary gravel or manure screen ; 
and other articles. The rotary corn screen is adjustable by 
turning a handle. The wire which forms the meshes is con- 
nected with steel spiral springs ; so that the springs, as they are 
acted upon by a screw, expand or contract lengthwise, carrying 
the sereening wire coil by coil along with them, did so opening 
or closing each mesh. The same screen is this capable of sepa- 
tating barley, Wheat, and the smaller grain and seed. ‘I'he 
mantifacturers state that they are now supplying machines 
specially arranged for separating rice, beans, coffee-berries, &c. 








Messrs. Richmond and Chandler, of Manchester, gained four 
first prizes at the last Royal Agricultural Society’s trials with 
theit famous chaff cutters, 

Of oie of these we givea transverse section. The miouthpiece 
has a moveable jaw, finged to the axis of the upper toothed 
oller, and, pressed down by a band screw, it tightly, and yet 
adjustably, hoids the materials to be cut. The segmental plate 
G is hinged to the spindle of the roller B, and by means of the 
hand screw C, the plate H is held down. 

On the fly-wheel shaft C are keyed two bevel pinions gearing 
into two mitres of different diameters, one of which (the smaller 
one) is keyed to, and the larger one is loose on, the line shaft. 
These two wheels can be connected by clutches. One of the bevel 
pinivns gear into the larger luose wheel, and the others into the 
smaller wheel keyed on the shaft. On putting the clutches into 
gear, the larger wheel is driven and a slower motion is obtained ; 
when the clutches are out of gear the smaller fixed pinion is 
rotated with the result of a quicker motion. Another excellent 
feature is the travelling web on the bed of the feeding box. It 
consists of a chain of wooden cross-pieces carried on a pulley 
fixed just behind the lower feed-rollers. The attendant is thus 
relieved from the dangerous and attention-distracting process of 
shoving on the feed with his hands. There are other excellent 
details that could only be rendered by complete drawings. 

The largest size of machine they make is stated to be capable 
of cutting three tons of short chaff per hour. Three sizes of 
corn crusher are also exhibited. These are adapted for kibbling 
oats, beans, peas, Indian corn, &e., with diagonally fluted rollers. 
The rollers are case-hardened, and revolve at different speeds. 
The smaller sizes are adapted for the power of one or two men. 
There are also two patterns of horse gears, and a steaming 
appa'atus, consisting of a boiler and vegetable pan, working on 
brackets. 

Messrs. Ben. Reid, of Aberdeen, show a model of a small form 
of wire suspension bridge, the ropes of which can be loosened at 
pleasure, so that the bridge can be rendered impassable if 
required, They exhibit anovel sowing machine. In this broad- 
cast sowing machine the seed box is nearer the ground than in 
any other, so that it can be used in windy weather. The seed 
box being in one piece, it cannot well “ flap,” as sometimes do the 
boxes of machines supported only in the centre and projecting 
over the frame on each side. They are fitted with Sam’s patent 
disc seed dischargers. Messrs. Reid have sent many of these 
machines out.to America. They also exhibit a harrow which 
can be used either jointed or rigid. The pin fitting into the 
groove of the tine forms the axis. By putting a pin in front of 
the tine the harrow is made rigid. 

The gem of the show, as regards novelty and ingenuity, is 
undoubtedly the American sheep shearing and horse clipping 
machine, which is being developed and introduced into England 
by Messrs. Gwynne and Co., of Essex-street. Sundry apparatus 
ot the sort have now appeared. Seven years ago some ingenious 
Frenchmen showed a machine on the principle of the rotating 
lawn mower for clipping horses. Evidently this would not do 
for shearing sheep. The plan they adopted for giving the rotary 
motion to a little machine required to be shifted into every posi- 
tion was that of carrying this motion from the revolving motive 
pulley by means of universal joints ; but these were continually 
breaking in practice. Then came the clipper by Adie, the 
optician, out of which he has made a fortune, and which has 
accordingly since had a score of copyists. This hand clipper may 
be described as being like a little grass mower, the knife of 
which is worked to and fro by hand. We do not suppose that it 
could be used in the more important application of sheep 
shearing. We now have the important clipper being introduced 
by Mr. Gwynne. A boy rotatesa hand wheel, driving by a belt 
a pulley above, itself causing to revolve another drum at the end 
ot a swinging bar, and counterbalanced by a weight at the other 
end. The motion is communicated by bevel gearing to the 
head of the horse clipper, which, as shown in the accom- 
panying cut, is grasped when in use in the hand of the operator. 
A is this comb and cutter-plate H, revolving upon it, the knives 
making about 2500 cuts per minute, with moderate turning of 
the crank, but prevented from touching the skin of tue horse by 
the comb, which acts as a guard as well as comb; B, mitre- 
wheel (covered), conveying the motion to the cutter-plate; C, 
regulating screw, pressing the cutter-plate down upon the comb- 
plate, which is stationary ; D, comb-nut, holding the comb- 
plate firmly to the head, which, however, can be detached in a 
moment, to change the cutter-plate, when required ; E, showing 
the hand of the operator on the handle of the head, which re- 
quires only to be directed in clipping the horse ; F, mitre-wheels 
and bearings (covered), forming a universal joint, which can be 
moved in any direction, and worked in any position, while the 
machine is in full motion; G, spindle and screw, for attaching the 
head to the other portions of the machine. It is stated that one 
man can clip six horses a day with this machine, and no 
singeing is needed. The little disc and knife doing the work can 
also be set to any parts whatever, such as the fetlocks, forehead, 
&ec. It isclear that a rotating brush could be driven in the same 
way; and this, in a large estavlishment, with sufficient horses to 
make it worth while to apply steam, would be an important 
application. 

Messrs. Hayward and Tyler, of London, show their universal 
steam pumps, hand pumps, and small steam and fire engines. 
The so-called universal steam pumps iatroduced by Hayward, 
Tyler, and Co., are getting largely into use for feeding steam 
boilers, the supply of factories, &c. They are also being applied 
to other purposes, such as pumps for hydraulic presses, tor which 
they are peculiarly applicable on account of their having no fly- 
wheel aud no dead points. The annexed engraving will give an 
idea of this application. When no resistance is in the ram 
the speed of the pump is considerable, but is gradually reduced as 
the resistance increases, until the pump is actually pulled up, no 
fracture of pipes taking place, as there is no momentum by virtue 
of there being no fly-wheel. A uniform pressure can be maintained 
upon the ram, as the pump will continue to work so long as there 
is any difference of pressure on the steam and water pistons. 
Lately a large pumping engine has been put down on this prin- 
ciple in South Wales, the steam cylinder being 40in., the 
pumps 8in. in diameter; 15,000 gallons of water are hourly 
raised to a vertical height of 670it. A description of this will 
soon be given in these pages. 

Messrs. Woods, Cocksedge, and Warner, of Stowmarket, show 
dorn grinding mills, and French burr stones in iron frames. Their 
iron horse gear is fitted with intermediate motion, with a clutch 
by which the machine may be thrown out of gear. Their crush- 
ing and grinding mill is noticeable for the diameter of the small 
roller, the proportion being much less than usual. The roller of 
the bean mill is made of chilled iron, having a cutting edge, which 
works against a plate, also furnished with a cutting edge and 
made of similar metal. They also exhibit combined vertical 
engines and boiler, and a large assortment of pulpers, Gardnet’s 
éutters, cake breakers, and carts. 

Mr. W. Wood, of Upper Thames-street, London, exhibits his 
famous prize mowing and reaping machine, of which, it is said, 
about 150,000 have been made and sold. We understand that 
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this American firm are bringing out a new form of reaper, the 
patent for which is not, however, yet completed. 

Messrs. Burgess and Key exhibit their mowers, combined 
reapers and mower, l-horse hand delivering reaper, new self- 
raker reaper for delivering in sheaves of different sizes and in 
swathes, besides a M‘Cormick sheaf-reaper, which, improved by 
them, carried off the great medal at the Paris competition of 
1867. In their new reaper the knife, as usual, is in a line with 
the axle of the main-wheel, and the vertical rake-shaft is also in 
a line and driven off the main axle. The main axle is neatly 
turned by a lever near the far end of the pole, so that the driver 
can put both knife and rake in and out of gear in one movement. 

Mr. Boby, of Bury St. Edmunds, who appears in the official 
catalogue index under the name of “Boley,” puts in an appear- 
ance with his celebrated corn screen, double-action haymaker, 
and half self-acting horse rake. Near him Messrs. Whitmee 
show their flour mills and corn crushers. 

The four horizontal engines of Mr. Lane, of Old Ford, Bow, 
N.E., are neatly designed and well got up. An engine is an 
engine now-a-days, yet, if there is not much scope for ori- 
ginality, there is still some for bungling. The mode of connect- 
ing the governor with the throttle valve of the 6-horse engine is 
neat, and probably rather novel. The bottom of the bush 
sliding on the spindle is fitted with a circular rack gearing into 
a toothed quadrant. The pistons are stated to be fitted with 
Ramsbottom’s steel rings. 

Messrs. Coleman and Morton, of Chelmsford, exhibit two of 
their ingenious patent cultivators, in which two implements are 
alternately at work, being always, when at work, drawn towards 
the engine. 3 this means there is comparatively little strain on 
the anchor, which is little more than an ordinary snatch block ; 
and the tail rope is less than half the weight of the draught rope. 
Their adjustable rotary screen (one specimen) is of a polygonal 
shape, the steel wires forming the sides being in short lengths, so 
that their non-continuity allows facility of repairs. They also 
had a l-horse gear and intermediate motion, a liquid manure 
cart, and other implements. 

The idea of using a “fly-rope,” ora light rope to which a 
rapid motion is communicated by a stationary engine, is an 
extremely important one, as applied to steam ploughing. Com- 
pletely developed at Crewe for heavy travelling cranes, the plan, 
if well handled, has a future before it in steam ploughing. It is 
being worked out by the Messrs. Fisken, the main originators of 
steam ploughing. They employ two windlasses on the opposite 
headland, a balance plough between the two. This light rope 
and double windlass steam ploughing tackle could be seen at work 
every day during the Smithfield Cattle Show on a farm in the 


railway station on the Great Western Railway, from 10 to 12 
am., and 1 to 4 pm. The tackle is manufactured by the 
Ravensthorpe Engineering Company, Mirfield, Yorkshire. ‘he 
fly-rope runs at the rate of about thirty miles an hour. 

Mr. Bradford has a collection of churns, washing and wringing 
machines, and a household bone-crusher. 

Mr. Bamlett, of Thirsk, exhibits his self-raking reaper and 
wrought iron frame mower. 

W. Ball and Sons, Rothwell, exhibit five specimens of their 
wagons and carts ; a collection of their ploughs ; also their double- 
furrow ploughs, prize lever scarifiers, &c. 

Messrs. Murray and Co., Banff, show specimens of their donble- 
furrow ploughs, and new combined convertible super and subsoil 
ploughs, chain pumps, double-bolted harrows, and other articles. 

Messrs. Hayes and Sons, of Stamford and Peterborough, ex- 
hibit specimens of their first prize carts, wagons, vans, drays, car- 
riages, &c. 

Messrs. Taylor and Co., London Bridge, exhibit chaff-cutters, 
maize mills, turnip cutters, pulpers, oil cake breakers, horse gears, 
corn bins, churns, and farmers’ boilers. 

Messrs. Hancock show their butter-making machines, and 
household bone mills. Their method of purifying butter by 
pressing into thin strings, which are washed by water, renders, 
as we know, even originally rancid butter quite palatable. 

Messrs. Riches and Watts, of Norwich, exhibit a collection of 
their American and Eureka grist mill. They also show a speci- 
men of their improved vertical combined engine and boiler, the 
engine being quite detached. It was with this firm that Major 
Palli-er, when quartered at Norwich, made his first experiments 
with his now well-known chilled shot and tube fined guns. 

Mr. Corbett, of Shrewsbury, exhibits his winnowers, a!so his 
single and double-furrow ploughs, sheep rack, &c. 

lessrs. Priest, Woolnough, and Michell, of Kingstou-on- 
Thames, exhibit a 5ft. corn and seed drill for light land ; 6ft. 
ditto for light and mixed soil ; 7it. ditto for heavy and mixed 
soil; 5ft. lever horse hoe for light land; 6ft. ditto for mixed 
soil ; 6ft. ditto for heavy and mixed soil; 6ft. drill for turnips 
and manure, fitted with patent band, scrapers, &c. 

Messrs. R. and J. Reeve, of Westbury, Wilts, exhibit speci- 
mens of their broadeast manure distributor; liquid manure, 
corn, and seed drills ; manure and seed drills for ridge and fiat ; 
lever corn drills, water carts, and other articles. 

Mr. Maynard, of Whittlesford, near Cambridge, exhibits a 
powerful portable chaff engine, capable of cutting straw into short 
chaff as fast as it can be supplied from a steam power thrashing 
machine, sifting out the cavings and the dust, and elevating the 
chaff into bags. It is driven by a belt from the engine, the five 
Evives giving 1350 cuts per minute if revolved at its intended 
speed of 270. The cut chaff falls into a sieve, which separates 
the cavings, thence on a perforated shoot for getting rid of the 
dust during the passage of the chaff to the elevator. 

Mr. R. Hunt, of Earls Colne, Essex, shows a corn dressing 
and winnowing machine, an improved I-horse gear, on 
cast iron or oak frame, for one or two horses; pony or mule gear, 
cileake breaker, chaff cutter, Gardner's turnip cutter, and disc 
root pulpers. 

Messrs. Lewis and Hoole, of Shrewsbury, exhibit specimens 
of their chaff cutters; double action turnip cutters; single 
action turnip cutters ; pulper and fimger cutters; pulpers and 
slicers ; disc turnip cutters ; sheep racks with galvanised iron 
roof ; ptize ploughs, and other articles. 

Mr. E. H. Bentall, of Maldon, Essex, exhibits a large assort- 
ment of chaff cutters, including six in sizes of pulpers (barrel 
principle), four in sate siges (dise principle), two turni 
cutters (dise ptinciple), four Gardner's, oilcake , corn 
seed cfushers, bean kibbler, oat kibblers, horse geard, broad- 
share ploughs, ploughs, and a set of hatrows. 

Mf. W. % Gibbs, of Gilwell Park, Rasex, exhibits & model of 
the patent hop blast and wheat Howse, as arranged at Gilwell 
Park, for d ts se hay, irrigation @fasses, &c., atid & model of 
the sathe hop blast applied to 4 few machine for drying spent 
hops (fof litter), brewers’ and distillers’ grains, linseed, rape, and 
damp cori, Aftef the show this can be seen at work (by appoint- 
ment) fit 1 ton-street, B.C. 

M Jeffery, and Litké; of Stamford, exhibit a 
wrought iron frame chaff cutter on wrought angle iron legs; a 
2-horse power vertical engine; a 3-horse power ditto, with wheels 
and shafts ; a 3-horse power portable steam engine ; intermediate 
gear, root pulper ; a haymaker, on solid axle ; and a horserake. 
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Mellard’s Trent Foundry (Limited) exhibit Bentley's boiler, 
cistern, and well filter; Jackson’s grist, bone, and universal mills; 
chaff cutters, cake breakers, turnip cutters, root pulpers, and 
cheesemaking apparatus ; a new American revolving mouldboard 
and plough. The plough consists simply of a disc, with con- 
cave and convex surfaces, the concave being presented to the 
furrow at a proper angle from the face on the land side. The 
mouldboard can be adjusted to any required pitch. Among the 
advantages claimed for it are pulverising power, stubble land 
ploughed by it requires no harrowing, and it does not compress 
and glaze the surface of the land slice. 

The Bristol Wagon Works Company (Limited), Bristol, ex- 
hibit a crank wheel-axle spring float, with mail axle, body 5ft. 
3in long and 3ft. 6in. wide ; a plank sided farm cart, body made 
to tip, with oak framing, portable sideboards, four wheels ; a 
spring pony cart, body made to tip, patent mail axle, portable 
seatboard, and hay-ladders ; a prize medal patent sheep-rack, 
with galvanised iron trough, and angle iron hay-rack ; a corn 
dressing machine or winnower, with oscillating screen, brass 
bearings, and galvanised iron sieves. 

~ W, Smith, of Linthorpe, Hull, sends his celebrated sheep- 
racks. 

Messrs. Clarke, Brothers, and Odling, of Nottingham, send a 
number of their combined steel and malleable iron beater plates, 
and other similar articles. 

Messrs. Tangye Brothers send one or two of their wonderfully 
neatly designed and cheap little horizontal engines, an assortment 
of their “ special” pumps, and their other well-known exhibits. 

Messrs. Hunt and Pickering, of Leicester, have a fine stand of 
their excellent mowing and reaping machines. Their antifric- 
tional crank movement for the knife is an application of the T-bob 
connection, so much used in mining work. 

The new chaff cutter, by Messrs. Apsey and Co., of Reading, is 
of very considerable importance. The feeding box is cylindrical, 
and the mouthpiece, also cylindrical, revolves, thus bringing 
forward and compressing the material, so that a greater quantity 
can be cut. The inside of the mouthpiece is cast with spiral 
grooves, somewhat like the appearance of a piece of ordnance. 
The larger machines have side or vertical, as well as horizovtal 
rollers. ‘The rapid way in which the material, coming out in the 
form of a sort of straw sausage, was either drawn in or shot 
out by the spiral grooves was very striking. Very short knives 
were in use—another great advantage. Upon the whole, we 
should say that the idea has a great future before it. 


OF COPPER 
AND BRASS.* 
By W. H. Watery, F.C.S. 

Ir is intended in this paper to put forward the present condition 
of the electro-deposition of copper and brass, with sufficient 
reference to the history of the subject to make comparatively 
recent improvements weil understood, but treating the process in 
a practical manner, and with reference to some improvements and 
manipulations that are adopted by the author. 

Mr. Alfred Smee, in his *‘* Electro-metallurgy,” dated 1851, 
gives much attention to the electro-deposition of copper from acid 
solutions as well as from neutral salts, and he alludes to potassic 
cyanide as a menstruum for dissolving the copper when articles of 
iron are to be submitted to the coating process. In mentioning 
the cyanide electro-coppering solution, Mr. Smee does not notice the 
fact that hydrogen gas is evolved during the deposition of reguline 
metal, In reference to the electro-deposition of brass, he has a 
a chapter (length five pages) upon the reduction of alloys, in 
which he states that zinc and copper have been reduced contem- 
poraneously, and their union afterwards effected by heat. 

Mr. Smee has evidently not been informed of Professor E. 
Davy’s discoveries in 1830 (see ‘‘ Phil. Trans.,” vol. cxxi., pages 
147-164), or of the labours of M. de Roulz in 1841, or of C. V. 
Walker in 1845. Certain patented inventions also refer to electro- 
brassing at this early date, ¢.g., Fontainemoreau’s invention, No. 
10282, a.p. 1844; De la Salzede’s process, No. 11878, a.p. 1847 ; 
Fontainemoreau’s plan, No, 12523, a.p, 1849; Mussel] and Wool- 
rich’s discoveries, embodied in No. 12,526, a.p. 1849 ; and Steele’s 
patent. No. 13216, a.p. 1850, 

The point of view, the sphere of thought, and the plane of 
action from which Mr. Smee was led to regard the electro-depo- 
sition of metals, were not favourable to the development and classi- 
fication of facts that were subsequently recognised. He had only 
studied in detail neutral and acid solutions, and these, in conjunc- 
tion with the physical laws common to all substances, led him to 
believe that the evolution of hydrogen gas was an evidence of the 
existence of the metal in the non-reguline form. Doubtless his 
admirable researches in relation to his ‘‘chemico-mechanical 
battery,” involving, as they did, only the empleyment of acid 
solutions, tended to confirm his views respecting the influence of 
the evolution of hydrogen gas (during electro-deposition) upon 
the metal obtained. At the present time, however, it is well 
known that there are solutions which will deposit reguline metal 
during the copious evolution of hydrogen from the cathode ; this 
takes place generally during the electro-deposition of alloys. 
Many alkaline solutions of single metals also exhibit this 
peculiarity. 

It may be that Mr. Smee’s views respecting the evolution of hydro- 
gen from the cathode have unduly biassed him in regard to the theo- 
retical views that he puts forward in his chapter upon alloys. These 
views will not stand the test of experiment and rigorous examina- 
tion when alkaline solutions are —— Considerations re- 
specting “the removal of gas” weighed with him, in conjunc- 
tion with the laws of the conduction of electric force through 
various media, in the result that he arrived at respecting the 
electro-deposition of alloys. This result was that alloys might pos- 
sibly be e ectro-deposite without the evolution of hydrogen, and 
by means of an “intense voltaic current.” Now that alloys are 
electro-deposited in a reguline form commercially, the scientific 
man of the present day can look back to the enunciations of 
Smee with great respect, but as incomplete. ‘The ordinary accom- 
paniment of this deposition is a copious evolution of hydrogen 
gas from the cathode; and, although an intense voltaic arrange- 
ment is usually employed, it is partially to compensate for the 
waste induced by the gas evolved, and to save time in the operation 
of coating. The author’s improvements stop the evolution of 
hydrogen and enable the electro-motive power to be reduced to 
that of a single Sthee’s cell. 

Mr. Smee’s views hate been prominently put forward, because 
they present a definite stand point, and because the general know- 
ledge of the subject be said to date from his able exposition 





the position of Science as it was when his work was 
written. 
If first principles af consulted it will appear that in alkaline 


solutions the pronenéss to evolve hydrogen gas during deposition 
arises from the joint ion of two causes, one electrical—classified 
as such by Mr. Smeé—the other chemical. The electrical cause is 
the small quantity, of metal in solution in comparison to the 
electric power em 3 this cause can be lessened or removed 
by using a solution that contains a greatet percentage of metal 
than that woul Spores The chemical cause is the disposi- 
tion of the meta’ alkali to go to the negative pole along with 
the heavy metal or metals, and thus, by being electro-deposited 
for an infinitely small space of time in contact with them, decom- 
ing the water, thereby getting oxidised and setting free the 
drogen as a secondary effect. This cause can be eradicated by 
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providing, in excess, a decomposable compound radicle that will 
take a certain amount of combined oxygen with it to the cathode, 
and thus, when decomposed, will enable the hydrogen that would 
otherwise be evolved to be oxidised into water. 

In the case of brass a solution containing the cyanides of the 
component metals dissolved in excess of potassic cyanide possesses 
the remarkable property of furnishing the copper and zinc to the 
cathode in such a form that during deposition they unite and form 
a true alloy. This tendency to form a true alloy is increased by 
the presence of a salt of ium, forin tion with copper 
(especially as cupric ammonide) the gas that would otherwise be 
given off is rep’ by metal—this result being secondary, and, in 
so far, a chemica! reaction, It is usually deemed sufficient to 
charge the solvent solution (the potassic cyanide and ammoniacal 
salt solution) with brass by electrolysis, but this will be found on 
trial to evolve gas and to be only workable by two Grove's cells. 
The author finds that it is practically serviceable to add to a solu- 
tion that is charged with not less than two ounces of brass per 
gallon as much of the metallic cyanides as it will take up, and 
then it will probably take still more of the copper and zinc oxides 
respectively. Should this treatment not perfectly prevent the 
evolution of gas, cupric ammonide is added—about two or three 
ounces per gallon. The cupric ammonide may possibly carry the 
combined oxygen to the cathode; in that case the action may be 
expressed by the following equation :— 

At the cathode before chemical reaction. At the cathode after chemical reaction. 
{ Cu.0,4 NH; + 4H20}+H,= Cu,+4NH,+5H,0, 


Hydrogen. Copper. Ammonia Water. 





Cupric ammonide. 
Malaguti and Sarzeau’s formula for cupric ammonide being used— 
that is to say, before decomposition or chemical reaction takes 
place —the whole of the cupric ammonide, together with the elimi- 
nated hydrogen, goes to the cathode; after the decomposition or 
chemical reaction has taken place metallic copper is deposited, 
ammonia is in solution, and water is formed. 

In treating the ordinary cyanide copper solution for the preven- 
tion of the evolution of hydrogen the zine cyanides and oxides 
mentioned in the instance of the brass solution, are left out. 

When the evolution of hydrogen gus has been stopped by the 
means above set forth a single Smee’s cell is sufficient to deposit 
the alloy, thus showing that an intense voltaic current is not ab- 
solutely necessary, but that the process requires a certain con- 
dition of solution to give a perfect result. 

The author prefers to use a menstruum containing potassic 
cyanide and neutral ammonium tartrate in equal parts, and dis- 
solved in five times their weight in water, to dissolve the brass in. 
This is then treated as explained above, to prevent the evolution of 
hydrogen. This solution is employed in conjunction with heat, 
and a single Maynooth cell or a magneto-electric machine of suit- 
able power. It has been found with some electro-brassing solu- 
tions difficult to deposit continuously a given quality of brass; 
with this solution the regulation of the proportions of copper and 
zinc in the alloy is made by altering the heat accordingly. If the 
solution is kept uniform, as shown by a ready test, it is very easy 
to deposit a given alloy at all times. 

Before entering upon some practical points connected with the 
electro-deposition of copper and brass it will be well to remark 
that acid solutions furnish a spreading deposit matted together, 
resembling the spreading of mortar by a trowel ; whereas alkaline 
solutions furnish a deposit standing up from the receiving surface 
at right angles thereto, as the hairs of a brush stand out from the 
brush itself. 

In coating wrought or cast ironwork it is often advisable to 
| coat with copper prior tv electro-brassing; the alkaline bath should 
be employed above the temperature of the air, sometimes 160 deg. 
Fah. This method of working promotes the contact of the coating. 
The article should be well cleaned, so as to have a metallic appear- 
ance, with a pickle of weak sulphuric acid, scrubbed with sharp 
sand, washed, scrubbed with a portion of the depositing solution, 


' 
H 
| 
and then placed in the depositing trough. The electrical connec- 
| 





| tions may then be made, and the coating allowed to form for two 
hours or more. Wen a sufficient thickness has been obtained 
the article is washed and dried in hot mahogany sawdust, 

The tarnishing of the coating increases its beauty, and does not 
impair the article; for the tarnish is not corrosive rust like the 
oxide of iron, but is a protective film. Two hours’ coating will 
protect from rust in ordinary indoor work, but the best protec- 
tion from rust (aud this is serviceable even in damp air) is to give 
two hours’ coating in an alkaline bath, and then let the article 
remain all night in an ordinary acid sulphate of copper bath. This 
plan utilises the matted coating as well as the vertical deposit. 
If desired, a brass coating may be given over the last-mentioned 
copper coating. 

By suitable mechanical arrangements the articles in the acid 
bath and the dissolving plates therein may be moved—preferably 
by a to-and-fro movement—during deposition. This treatment 
shortens the time of the deposit, and makes it (the deposit) uni- 
form. The roller, which is exhibited, was treated in this manner; 
it now weighs 125 1b., having 29 lb. weight of deposit upon it, the 
coating being 3-16ths of an inch thick. The other works show 
various applications of electro-coppering and electro-brassing. 

The price of the above-mentioned coatings, when a single May- 
nooth cell is used, is 2s. 6d. per pound of metal deposited. When 
a magneto-electric machine is employed the cost is much reduced, 
viz., to 1s. 6d. per pound of metal deposited. 

The coating given by means of the improvements introduced by 
the author is superior to that given by any other known process ; 
these remarks apply to the economy of the question, also to the 
solidity, perfection, and beauty of the result, In consequence of 
the non-evolution of hydrogen the adhesion of the coating to the 
underneath iron or other metal is insured; also the coating is solid 
and compact, instead of being more or less detached and spongy, 
as it is when hydrogen gas is allowed to be eliminated. 

The ammonium tartate solution used for electro-brassing. as well 
as the methods of preventing the evolution of hydrogen during de- 
position that are mentioned herein, form a part of the subject 
matter of specifications No. 1540 (A.D, 1857) and No. 3930 (a.b. 
1868). 





The uses to which electro-brassing may be applied have yet to be 
greatly developed ; amongst the rest may be mentioned the pre- 
vention of rust ; the giving an improved printing surface to type 
and electrotypes ; coating the poles of electro-magnets for the pre- 
vention of the ‘* residual charge” therein; covering rams, plungers, 
piston rods, rollers, &c., with an adhesive and endurable coating ; 
also lining cylinders, pumps, and iron vesse!s with copper or brass, 
The application of the processes that have been described to many 
ourposes of ordinaty life, such as railings, architectural ornaments, 
be. will exemplify the good results to be obtained by the union of 
the strength of iron with the beauty of copper or brass. 





Enorneerine Socrery; Kine’s Cottect, Decemper 2xp, 1870. 
—A paper was tead by Mf. Bluett, “On Sewage Utilisation.” 
First proving theoretically the efficiency of the septiee pro- 
cesses, and showing the causes of the failure of the various 
deposition processes, Mr. Bluett ¢oncl his paper by giving an 
account of the practical working of vatious sewage farms. 


Tue Cuemicat Socrety.—At the wong held on Dec. Ist, 
Professor Williamson, F.R.S., president, in the chair, the follow- 
ing gentlemen were elected fellows :—H. E. Armstrong, Ph. D., 
R. Barklie, W. L. Carpenter, T. M. Crafts, Professor of Chemistry 
in Cornell University, J. Dewas, T. Farries, R. Mallet, F.R.S., and 
Dr. Ogg. Mr. Perkin, F.R.S., read a paper** On some Derivatives of 
Anthracene.” This was a detailed account of some anthracene 
derivatives, more particularly of the products resulting from the 
action of sulphuric acid upon dibrom and dichloranthracene. We 
much regret that the great pressure upon our space this week does 
not permit us to give an abstract of the paper as might be 





expected. 
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BRIDGE OVER THE ABVODNOI CANAL, ST. PETERSBURG. 
MADE AND ERECTED BY MESSRS. ANDREW HANDYSIDE AND CO., ENGINEERS, DERBY AND LONDON. 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 
'‘A.—Messrs. GEROLD and Co., Booksellers. 
‘C.—ALPHONS Diirr, Bookseller. 
ST. PETERSBURG.—M. B. M. WouFr, Bookseller. 
MADRID.—D. Josz Atcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 
NEW YORK.—WItiMEr and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THe ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
-~ advertisers themselves possess conclusive and satisfactory 











TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,.* In order to avoid trouble and confusion, we find it necessary to 
tnform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by us may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. H. J.—You can obtain full information by applying to the secretary. 

M. anv Sons (Coventry-street).— There is no such work in existence to our 
knowledge. Write to Messrs. Spon or Messrs. Lockwood, publishers. 

H. F.— The China grass machine competition will take place in February, 
1872. We have not seen the volume to which you refer. 

F. (Antwerp).—There is no book on the subject that we know of. If you 
will tell us what particular point you wish to examine we will try to help 


you. 

Correction.— We omitted to state that the architects of the Southport Baths, 
illustrated in our number for November 25th, are Messrs. Horton and 
Bridgford, of Manchester. 

W. R. R.—(Colliery Tub Wheels).—A letter lies at our office for the writer of 
a letter on colliery tub wheels, which appeared in our impression for the 
28th of October last, page 295. 

J. B.— We should use two plunger pumps at the bottom of the well. If your 
work is properly made you can force the water 100ft. high in one lift. A 
velocity of 2ft. per second is about as good as any other you can put on. 

J.R. (Wickam).--Bovitl's patent expired two years ago. Mr., now Sir, 
William Fairbairn is, we are happy to say, alive and well. Heisa 
Manchester man, and a letter addressed “‘ the Paragon,” Manchester, will 


reach him. 

X. Y. Z.— We believe that the rubber works well at pressures as great as 25 lb. 
to 30 1b. on the square inch. The piston speeds are rather higher than in 
ordinary quick-running blowing engines, but they vary with different 
engines. 

T. T. (Darlaston-road).—ZJt is impossible to answer your question otherwise 
than by stating that iron roofs, foot bridges, &c., are made to carry the 
loads for which they are designed. It is obvions that as the loads vary no 
rule can be laid down, 

C. C. C.—We are not aware of the existence of any work so fully representing 
modern practice as that on the “‘ Marine Engine,” by Mr. N. P. Burgh, 
which you can obtain from Messrs. Spon. You will there find complete 
illustrations of the best boilers. We will bear your suggestions in mind. 

J. D. (Stockport).—The question has been often discussed in our pages, as 
you will see by reference to our back volumes. We cannot find space to 
reproduce the formula, but you will find the whole subject fully dealt with 
in “‘ Bourne on the Steam Engine,” last edition, page 118. Steam of 45 1b. 
pressure will escape at about 1500ft. per second. 


EXTRACTING TALLOW. 
(To the Editor of The Engineer.) 

S:1r,—Could one of your numerous readers kindly give me a hint as to 
where I could get information about some improved apparatus said to be 
extensively used in Australia for extracting tallow out of sheep carcases 
by strong steam pressure? Even a mere hint on this subject would be 
most valuuble to one of your readers. A Farmer. 

Szennotowka Farm, South Russia. 





WATERPROOFING CORK. 
(To the Editor of The Engineer.) 

Srr,—Will you kindly ask your numerous correspondents what is the 
best substance for waterproofing cork for lifebuoys? Should I use marine 
glue, — shellac and india-rubber combined, or some other sub- 

ce 


A SuBscriser. 
Dover, November 20th, 1870. 





PRIME COST. 
(To the Editor of The Engineer.) 

Sir,—A letter appears in your last week’s r respecting an inqu' 
with regard to the subject of engineers’ cost ioe. For poy bent rr 
of “‘J. 8.” allow me to tell him that the writer is a cost clerk for an 

eer of some years’ experience, and it is a kind of know’ 
acquired by long study and practice. There are few practical cost 
clerks who have afair idea how to get at the real cost of a locomotive engine 
or any other distinct piece of machinery. If “J. B.” is anxious to learn 
the secret on this subject, ps if he requires a clerk of this descrip- 
tion, he may be able to one by advertisement, only on the con- 
dition of offering a fair remuneration. G. 8B. 

Manchester. 





LEAD WIRE. 
(To the Editor of The Engineer.) 

Sirn,—Can any of your readers inform me where I can procure lead 
wire from jin. to }in., round or square, for making joints? I have made 
several inquiries, but cannot obtain any in less quantities than 14 cwt., 

hich is absurd. W. 8. 


w is 
December 7th, 1870. 


MEETINGS NEXT WEEK. 

Tae InstiTvTION oF CrviL Enarnerrs.—Tuesday, December 13th, at 
8 p.m.: (1) Renewed discussion, ‘‘Theory and Details of Construction of 
Metal and Timber Arches.” (2) “An Account of Fi Docks, and 
—_ wo ed of those at Cartagena and Ferrol,” by Mr. G. B. Rennie, 

CnemicaL Sociery.—Thursday, December 15th, at 8 p.m. : “ On Some 
New Derivatives of Coumarin,” by Mr. W. H. Perkin. 


3 2 order, from any newsagent in town or coun 
at the various railway stations; or it é pe cao Ny tpn fey mens | 





evening in each week. The charge for four lines and wnder is three 
SMliieos” each line afterwards, — The lene averages eight words ; 
blocks are charged space they fill. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 
Nee Te eae ee to the Penn a ed Semaromans of Ge per are 
Publisher, rT. George Leopold Riche - 
to be addressed to the Editor of Tax Encinern, 163, Strand. ate 
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THE HARROW COLLISION. 
At or about twelve minutes past five on Saturday 
evening the 26th of November, a down train of 
‘wagons entered Harrow yard, if that can be called a 


























which consists only of three main lines and a couple of 
sidings. On entering, the train proceeded to shunt in 
order to get out of the way of the Liverpool express, 
timed to leave Willesden Junction at 5.10. The driver 
pulled pp ag woo a red signal instead of a green was 
shown. e signalman told him to proceed, and he did so. 
Almost the moment he started, the coupling between the 
seventh and eighth truck from the engine broke, and 
thirty-eight wagons and a brake van were left upon the 
rails, e driver returned as quickly as might be to 
recouple avd shunt his train, but before he could do this the 
Liverpool express, consisting of nineteen carriages and 
brake vans, and two‘engines, dasbed into the goods train— 
with the result our readers have already been made fully 
acquainted by our daily contemporaries, An inquest has 
since been opened on the bodies of those killed, which, while 
we write, is still proceeding. The evidence brought forward 
is chiefly valuable as showing what were the conditions 
under which the goods train and the express ran on the 
evening in question, and the nature of the precau- 
tions taken by the officials of the London and North- 
Western Railway Company to avoid the accident, 
which, notwithstanding these precautions, actually did 
occur. It is totally unnecessary to waste space by repro- 
ducing the evidence given by the various witnesses 
examined in full. The facts so far elicited are substan- 
tially as follows. The evening was foggy. About five 
o'clock, or twelve minutes before the goods train came 
into Harrow the foreman at the station sent another 
man to get two platelayers to go up the line with fog 
signals ; these men lived some distance off, and before 
they could start on their mission they had to be fetched 
from their houses, procure fog signals at the station, and 
go up the line. The accident seems to have taken place about 
the time the messenger sent for the men had reached them. 
The matter is, however, of no importance except as going 
to show that the night was foggy—a point disputed by 
some persons—and that the Harrow foreman took neces- 
sary precautions to guard inst danger. The moment 
the train broke in two the Harrow signalman telegraphed 
to another signalman at Wembley cutting, two miles nearer 
to Euston, to block the down train. This it seems he did, 
at least he says he did, and his evidence has not been con- 
tradicted by any witnesses yet examined; on the contrary, 
the Harrow signalman had an answer back, “line blocked.” 
As a further precaution, the Harrow signalman sent back a 
porter with fog signals. These the man obtained from a 
drawer in the booking-office. He ran up the line with 
them and laid two. Before he got any others down the 
express came up and ran over the signals already down, 
steam was shut off and the brakes applied. We know 
the result. 

Of course, the first question to be asked is—Who is to 
blame ? Although the verdict has not yet been pronounced, 
no harm can be done toany one by examining the bearing 
of the facts which we have summarised. In the first place it 
is obvious that if the coupling had not broken there would 
have been noaccident. Still it would not be worth while to 
attach much importance to this fact, though it is not with- 
out some. The system of working a great railway line 
ought to be too perfect to render it possible for a disastrous 
collision to result from the temporary detention of a train 
of empty wagons for a few minutes, That the breakage 
might cause delay and annoyance is likely enough, but 
the mistake should end with delay and annoyance. We shall 
dismiss the broken link for the present. Next, as regards 
the position of the fog signals put down by White the porter. 
The furthest was 960ft. or 320 yards, and that first laid 
860ft. or 281 yards, from the point where the collision 
occurred. The express was probably running at 40 miles, 
an hour at the time it exploded the first signal. Forty 
miles an hour is 3520ft. per minute, or 58’6ft. per 
second ; so that the time required by the train to run from 
the most distant signal to the point of collision, would 
have been a little over a quarter of a minute if the full speed 
had been maintained. It will probably be urged that if the 
train had had more brake power theaccident would have been 
avoided. We shall not enter into any elaborate calculation 
as to whether it would or would not, we shall simply state 
facts. In the course of some experiments which we con- 
ducted on'the North London railway with Clark’s brakesome 
years ago we found that a train with the brake fitted to every 
wheel was pulled up in twenty-five seconds from the appli- 
cation of the blocks when travelling at about thirty miles 
an hour. As the Liverpool express was running at forty 
miles an hour, and as the distances passed over by avy 
train pulling up, from the moment retardation commences 
till the train stops, other things being equal, are as the 

uares of the speeds, it is tolerably clear that no amount 
of brake power that could have been applied to the express 
would have absolutely avoided the collision; but it is 
not the less certain that had Clark’s, or any other equally 
efficient system of brakes been in use, the violence 
of the collision would have been greatly mitigated, and 
possibly not a single life would have been lost; and 
this is the more likely, because, at the monent of the acci- 
dent the goods train was already in motion, and a very 
moderate prolongation of the interval between the running 
of the express over the signal and the collision would have 
been accompanied by such an increase in the distance to 
be run, and such an augmentation in the velocity of the 
goats wagons, that the resulis of the accident could not 

ail to have been materially modified. The application of 
plenty of brake power is about the only mechanical meansof 
insuring the immunity of trains from collision which 
thoroughly commends itself to practical railway engineers. 
We must not stop, however, to consider this point. We 
have seen what took place at Harrow ; we must now carry 
our readers in spirit to Wembley cutting. 

The signal man at Wembley d that he came on 
duty at 5 p.m. onthe evening of the 24th of November, 
that he blocked the line as soon as he received his message 


further, he left his box and endeavoured to put fog sig- 
nalson theline, but that theexpress train was upon him|before 
he had time to accomplish his purpose, The express passed 





him at full speed at 5.23, no regard whatever being paid to 
his signals. He held up his red hand-lamp as the express 
came on. This latter statement will presently be seen to 

be of importance. The collision took place at or about 

5.27, and the line was blocked at Wembley at 5.13, or ten 

minutes before the express came up. So far it is evident 

that, if the witnesses are quite trustworthy, no blame 

whatever can be attached to signalmen or stationmasters. 

The obvious conclusion is that the drivers of the express 

ran through the signals, and that the fault lies with them, 

and with them alone. But we know that the drivers were 

both careful men, one of them—killed, poor fellow—espe- 

cially so. Is it not to the last degree unlikely that, not 

two, but four men on the engines, as well as the guards iu 

the train brake vans, should all fail to see signals set 

against them, if they could be seenat all? Itis impossible 

to suppose that not one man out of the lot was on the look 

out, unless, indeed, we conceive that the very fact that so 

many individuals, were supposed to be watching, resulted in 

no one watching—what was everybody’s business became 

nobody’s. Nor is this the most improbable solution of the 

difficulty. It is said that in the multitude of counsellors 

is wisdom, but we have before now noticed that the 

multiplication of men in charge of a train does the very 

reverse of securing that safety which can only be in- 

sured by attention to signals. If, however we assume, 

as was, after all most likely, that all the drivers, stokers, 

and guards were doubly attentive, because the night was 
foggy, we have three causes remaining to account for the 

accident. Inthe first place, the night may have been so foggy 

that the siguals were invisible. Agaiust this we have the 

evidence of the Wembley signalman that he sawthem clearly, 
when he went thirty yards down the line to make sure his 

lamps were alight, so that the fog can hardly explain the 

matter. In the second place, we are told that the man ex- 

hibited a red light. Ifthe lamp really suowed a red light, 

the action of the drivers becomes more incompreheusible than 

ever. It is scarcely possible to suppose that they missed 

seeing both a ground signal and a post signal. May not 

the signal lamp held up by Robinson at Wembley have been 
made as such lamps commonly are, that is, with both a 
white and a red light, and is it not possible that the driver 
saw the white instead of the red light, and took it as a 
signal to goon? It isa common practice with signalmen 

to save themselves the trouble of unsetting and setting a 

heavy signal, to wave a flag in the day or a white lamp at 
night, as a sign that the train may proceed in spite of the 
signals, Was Robinson in the habit of doing this, or is 
the practice to which we refer general on the London 
and North-Western, as it is on other lines? The point 
deserves inquiry. The third and remaining solution of 

the difficulty is that the drivers saw the siguals and en- 

deavoured to pull up, but that they could not—or more 

properly speaking, did not—pull up till they reached 
Harrow, and_rav into the goods wagons. The distance was 
but two miles; the rails very slippery, the train 
very heavy, and going very fast. It is not too much to 
suppose that without extra exertion on the part of guards 

and drivers the train would run to Harrow. The extra 
exertioa might not have been made. The drivers would 
reason that the block came from Harrow, that nothing 
would be on the line between that station and Wembley, 
and that it would perhaps be safer to run to Harrow with 
caution, and so get the Wembley lights to protect them. 

They would satisfy their consciences by shutting off steam 

and leaving the train to itself. This would be inexcusable 
on their part; but we fear that old servants of great rail- 
way companies take liberty -with the rules now and then, 
arguing that they know as much about the way to work 

the line as anyone else, or perhaps, a little more. We 
put all these questions and propositions forward for con- 
sideration, but it wonld obviously be most illogical and 

unfair to pronounce any positive opinion on the subject 
until the conclusion of the inquest. 

The accident has evoked the usual flood of amateur 
correspondence, with which the 7imes has suffered itself 
to be deluged. It is impossible to conceive anything more 
silly than the bulk of the suggestions made concerning rail- 
way management by newspaper correspondents. As 
a rule, the writers know nothing more of railway manage- 
ment than is to be gathered from a trip in a first-class 
carriage. These letters probably do no harm, but they dono 
good, and it is just possible that they may tend to make the 
opinions of the general public on matters connected with 
railway management contemptible in the eyes of the rail- 
way men. Railway officials are none the worse for a little 
honest, competent, criticism now and then; but the 
epithets heaped on them, and the abuse which they 
receive in the columns of the daily press, are totally unde- 
served. A little experience of the enormous magnitude of 
the difficulties with which the managers of the gigantic 
traffic of a great line have to contend day and night, would, 
we fancy, do much to moderate the tone of gentlemen 
whose ignorance is only equalled by their presumption. 

Since the foregoing was written the driver of the second 
express engine has been examined. His evidence corrobo- 
rates in aliuost every respect much that we have said. 
Robert Stone, thedriverin question, stated that he did notsee 
the main signal at Wembley, but he did see a white lamp in 
the policeman’s box. The nature of the intimation which 
this would convey to him we have already explained. His 
evidence also strengthens our belief already expressed, that 
in the multitude of engine drivers not safety but danger is 
to be found. It is by no means improbable that the white 
lamp seen at Wembley was the principal agent in bringing 
about the disaster. 


THE ERECTION OF GIRDERS, 

Tae erection, or placing in situ, of large and heavy 
girders, constituting the principal components in a con- 
structive sense of a railway bridge, is a problem that 
admits of but two solutions. One is to erect a temporary 
support for the permanent structure until it is in a fit con- 
oy to di pg a assistance ; the 

er to reject all [subsidiary aid, and place the 

irders in position at a single operation. Not ithstanding 
railways are now carried into districts and localities 
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that at one time would have been regarded as inaccessible 
to the locomotive, and, consequently, the difficulties attend- 
ing the erection of the permanent works have been con- 
siderably enhanced, yet we have not been compelled to wait 
until the present to learn how those difficulties may be 
overcome without the use of centeriug or scaffolding of any 
kind whatever. In the old days of bridge building, when 
the arch was considered the only existing type of strength 
and reliability, the employment of center was looked upon 
as indispensable, and it is therefore but natural that the 
same means should have been resorted to, although the 
type or style of construction had undergone very material 
modification. But it was not long before the Britannia 
bridge furnished an example of bridge building in which, 
for various insurmountable reasons, it was not possible to 
have recourse to the ordinary staging and centering 
upon which to construct the girders and their accessories, 
[t is rare that a case happens in which 1t becomes 
physically ‘impracticableto make use of temporary 
supports, but it does turn up now and then, In 
the instance to which we have alluded there was no 
such impediment, though the difficulties were of an 
exceedingly arduous description, The invincible obstacle 
was created by the arbitrary exercise by those in 
authority of their unrestricted prerogative. The Admi- 
ralty refused in the most unequivocal manner to permit the 
Menai Straits to be encumbered with scaffolding, and there- 
fore all idea of its use had to be abandoned by the engineer. 
It was intended to erect the arches of this celebrated 
bridge without any centering. They were to have been 
started simultaneously from either sideof the same pier,and 
the corresponding voussoirs of each arch were to be tied 
tugether by tie-bolts. There isno doubt that when the span 
of the arches was small this method would prove successful, 
but as the least saggiug in the horizontal tie-rods would be 
fatalto the undertaking, it is evident that alimit would soon 
be arrived at. In arches of the span contemplated for the 
Menai Bridge, the length of the last tie connecting the 
voussoir of each half arch, adjacent to the key-ring, would 
not be less than about 400ft. As the ties increased in 
length from the springings they would assume the propor- 
tions of large girders themselves, and the only difference 
between this plan and that of centering would consist in 
the employment of horizontaliron trusses instead of vertical 
timber ones. 

There was an ingenious plan proposed many years ago 
for fixing arches which did not certainly dispense with 
scaffolding, but limited the period of its employment at the 
site of the intended structure to the shortest time possible. 
Centering was erected as usual, not on the site itself, but 
upon pontoons. Upon the centering the permanent girders 
were built, and it was then proposed to float the whole 
until the girders were brought into a position immediately 
above the springings. ‘The falling tide, or the admission of 
water into the pontoons, would cause the descent of the 
centering and the lowering of its burden into its proper or 
final position. It is needless to point out that this method 
is only available in the case where bridges are to be thrown 
across water, but the value of it is enhanced rather than 
diminished by this fact, as the largest bridges are unques- 
tionably to be found in that situation. A river or arm of the 
sea presents, moreover, invariably the greatest obstacle to the 
erection of scaffolding, so that any means by which this 
apparently necessary evil can be avoided are to be par- 
ticularly commended. As may be readily imagined, the 
suggestions offered by amateur friends and wellwishers, 
who always know more about professional matters than 
engineers themselves, respecting the fixing in position of the 
Britannia tubes, were equally numerous, siucere, and pre- 
posterous. A few were within the bounds of possibility. 
The proposal to raise each extremity of a tube by the 
agency of the tide and a pontoon was feasible. Imagine 
a chain passing over the top of the pier, with one of its 
ends connected to the tube and the other attached to the 
pontoon. The weight of the contents of the pontoon is 
adjusted to counterbalance that of half the tube. Every- 
thing being aw courant, the fall of the tide causes the pon- 
toon to sink and the tube to rise, the height of successive 
lifts of the latter being equal to the difference between 
ordinary high and low water. It was alleged that the con- 
struction of the brackets or cantilevers necessary to enable 
the pontoon to rise and descend properly would be beset 
with many difficiuties, but there is no doubt that these 
were overrated. By making the pontoon long in propor- 
tion to its breadth the cantilever would be very much 
shortened, the strains upon it diminished, and the material 
economised., So little was known at that time of the 
scientitic designing and proportioning of girders and canti- 
levers, that some excuse may be fairly permitted for our 
predecessors hesitating in instances of this and a 
similar character. This plan was, therefore, rejected, and 
another brought under cousideration, which was a modi- 
fication of that already mentioned as applicable to the 
case of cast iron arches. ‘The method of proceeding con- 
templated was to commence building the tube upon one of 
the permanent piers, and extend each half span ata regular 
and commensurate rate untilit met the remaining corre- 
sponding half, advancing from the opposite pier or abut- 
riient, as the casé might be. So far as the girders themselves 
aré concerned, the effect upon them, and the conditions of 
strain to which they are subjected, are precisely similar to 
those produted by constructing them on land or launching 
them actoss the span. We sliall discuss this method pre- 
sently. In the present instance the half-girder only is 
placed under the conditions specified. Each half-tube 
would, under these circumstances, be a cantilever, and, so 
far as its own weight was concerned and the strains due to 
it, would derive not the slightest advantage from the subse- 
quent attachment to the other half, as, in the first instance, 
it must be strong enough to support thetti. The advan- 
tage of the connettion of the contintiity over the piers 
would be felt as regards the rolling load, biit in 80 large a 
bridge the latter consideration is of secondary importatice. 
Omitting this part of the stibject, the projectiot of a canti- 


lever 220ft. in length in the centre of the Straits of Menai 
liable to encounter a violent hurricane is an engineering 
feat that, eve in the present day, few professional men 








would like to undertake. If themass wereonce set laterally 
in motion by the wind the strain at the bearings would 
be enormous. Nothing could possibly stand against it.; It 
is not our intention to describe.the method followed 
in the fixing in position of the Britannia tubes, as it is 
familiar, or ought to be, to the veriest tyro in the profes- 
sion. A suggestion was thrown out at the time which is 
worth recording, although it was not acted upon. It was 
to the effect that the pontoons might have been dispensed 
with, the ends of the tubes closed up, and they themselves 
floated bodily to their destination. Besides some really 
weighty objections to this plan, it was urged that the tubes 
would not be sufficiently watertight for the purpose. This 
we think is an error. If the riveting were carefully done 
the tube would be quite staunch enough to stand the 
fev hours’ immersion it would be subject to. Respecting 
the objection to its draught, this might have been obviated 
by the use of buoys, which could have been cut adrift 
when they were no longer needed. 

We may now pass on to the most recent method of 
erecting girders without the use of scaffolding. The 
principle of this method consists briefly in building 
up a pair of girders complete in all respects, except 
the actual platform, and launching them over the 
intervening space until the free extremity rests on the 
opposite support. We sball not here investigate the dif- 
ferent means employed for this purpose, or inquire into 
the relative feasibility and economy of them. Our re- 
marks will be confined solely to the question of the girders 
themselves, and the abnormal conditions to which they are 
subjected by this method of fixing. As has been already 
stated, the girder for the time being, is converted into a 
cautilever m which the amount and direction of the 
strains are totally different from those acting upon the same 
girder when supported at both ends. It must be premised 
that we are now speaking of girders of 200ft. span and up- 
wards, or those in which the effect of the rolling load is 
small compared to the insistent weight of the bridge. It 
will be necessary, therefore, to design a girder of these 
dimensions, which it is proposed to place in situ by launch- 
ing, asa cantilever, strong enough safely to carry iis own and 
such portions of the weight of thecrossgirdersand roadway as 
may belong to it. Under these circumstances the maximum 
strain upon it will be four times that due to the same load 
if both ends of the girder were supported. Consequently, 
so far as the dead weight is concerned the girder receives 
no additional advantage from being supported at the other 
end, Onthecontrary,avery great disadvantage occurs. The 
strains in theseveral barsof the web, supposingit to be of the 
lattice, or open web description, are reversed in direction, the 
tensile being converted into compressive, and vice versa, and 
their relative amounts altered as well. Similarly, the strains 
upon the flange are also changed, and the position of their 
maxima and minima shifted frum the end to the centre. 
It is needless to point out the complication that ensues. If 
the girder be designed to do its temporary duty it will 
not be properly proportioned to fulfil that permanently 
assigned to it. If, on the other hand, it be designed 
strictly as a girder supported at both ends, it will certainly 
not stand the launching. Again, in the cause of both 
science and economy, the principle which necessitates that 
a girder should be constructed considerably stronger than 
otherwise required, solely that a particular method of 
erecting it may be employed, cannot be entertained. 

There is one other point which should be noticed. It 
is the severe strain to which the girder is subjected during 
the operation of launching. In an experiment which we 
witnessed some time ago the deflection at the end of a 
_— of barely 100ft. was fully Gin, Now, bearing in mind 
that, ceteris paribus, the deflection is as the cube of the 
length, it may be readily calculated what it would be ina 
girder of the dimensions of one of the largest in the Run- 
corn Bridge, for example. We are not wont to be 
timorous in professional experiments, but we confess we 
should decline to be ferried over a rapid current 300/t. in 
breadth by a conveyance of that description. It might be 
urged that the end of the cantilever girder might be pre- 
vented from deflecting by connecting it to chains which 
might pass over the tops of the supports, and be payed- 
out commensurately with the advance of the girder. But 
as this plan would require the piers to be carried up much 
higher than ordinary, aud also demand special machinery, 
the cost alone would preclude such an attempt. That in- 
stances may occur in which this method must be resorted 
to is possible, but the contingency should be rendered 
as rare as engineering skill can make it. Under 
the most favourable circumstances, subjecting different 
parts of any iro structure to alternate strains of tension 
and compression is nut a judicious proceeding. Many 
engineers advance this as an argument against the use of 
continuous girders, although, in this case, the strains are 
not so severe as in the cantilever during its launch- 
ing. Many of these ingenious attempts should be 
looked upon rather as tours de force than as methods 
capable of receiving a general practicable application. 





THE FRENCH MITRAILLEUSE, 


Tue French, or Meudon mittailleuse, which is now being con- 
structed under the military authorities, was naturally kept as 
secret as possible before the war, atid the special features of it 
were not known. There is no longer any object in maintaining 
the mystery abuut it ; in fact, there never was any good teason,; 
aiid rarely is in such cases, for those who are interested in such 
matters usually find means of obtaining the information they 


esire. 

‘The Meudon mitrailleuse has twenty-five barrels, which are 
square outside, arranged in five seties, and placed within a bronze 
gun to which they are copper soldered. The breech piece is 
moved backwards atid forwards by theatis of a strong screw in 
the prolongation of the axis of the gun. The c Bes are 
86 thillimettes (25 mililitetres equal lin. nearly), atid the thick- 
ness of the pierced chatgitig plate 70 millimetres, so that the ball 
ends of the catttidges protrude to the distantd of 16 millimetres. 
The percussion apparatus is of steel, the frotit plate beihg piefteod 
like the cartridge block with twenty-five cylindrical Holes, itt 
which work the needles, or mec each df which has “ spiral 
spring, always tending to propel it forwards. The strikers dre 
id back e means of a steel plate a’ out two-fifths of an inch 








thick, moving from left to right by means of a screw, and so 
pierced as to allow the needles to come forward one at a time ; 4 
compiete revolution of the screw, however, fires all the cart- 
ridges, but as they are discharged in succession there is no sen- 
sible recoil of the piece. When the loading piece is discharged 
the cases of the cartridges are extracted by reversing the plate on 
a series of twenty-five iron broaches arianged on the gun carriage. 
Each mitrailleuse is furoished with five loading plates, and it is 
asserted that the barrels are not heated sufficiently to make it 
necessary to cease firing after an hour's continual operation. The 
time of firing is about ten or twelve seconds, giving 125 to 150 
coups per minute. The piece is mounted on a pivot fixed to the 
carriage, and a screw placed on the left side allows of a lateral 
motion, and, consequently, of a fan like action being given to 
the mitrailleuse. The cartridges are of paper, with a metallic 
outer case and central fire, and contain six cakes of compressed 
powder, each weighing 2 grammes ; the balls weigh 50 grammes, 
and are 13 millimetres in diameter. The cartridge case has the 
solidity of leather. It was invented by M. Brunel, and is in no 
way injured by the explosion. The barrels are rifled with eight 
grooves. The charge of 12 grammes of powder gives the ball 
an initial velocity of 520 metres, The effective range of the 
mitrailleuse is 2500 metres, but Paris possesses a battery of mi- 
trailleuses of 16 millimetres, with a range of 3000 metres. 

Some Christophe-Montigny mitrailleuses are also beiny mide 
by private firms. 





PRIVATE BILLS OF THE COMING SESSION. 


In last week’s ENGINEER it was stated that the number of sets of 
plans relating to the new works of private bilis to be promoted 
in the coming session, deposited in the Private Bill Office to the 
30th November, at eight o’clock p.m., was 227. In a morning 
contemporary of December Ist a detailed “official list” was 
given, which “ footed” up to a much smaller number than 227, 
and we have since seen an abstract apparently prepared from 
that list. The defective “ official list” caused considerable ex- 
citement, almost consternation, among solicitors for private bills 
and parliamentary agents, and there was much running to and 
fro to find out whether the plans not indicated in the list had 
been deposited, and, if not, why not. Matters turned out all 
right, excepting the misleading list; all the 227 plans had been 
duly deposited, as was stated in Tae Encineer. We noticed 
that a number of the plans lodged were in duplicate. This was 
not the case to as large an extent as we supposed. The real 
official list, dated “ Private Bill Office, House of Commons, No- 
vember 3(/th, 1870,” gives 227 plans, of which eight are lodged 
in duplicate, which gives the projectors the option of proceed- 
ing in the ordinary mode, or by provisional order or certificate. 
A comparative statement for the last few years of the plans 
lodged on the 30th November in each year gives the following 
results :— 
Total Plans. Railway Works. Tramways. Miscellaneous. 
1865 oe ce ce 486 te oe oe S6l os .. ee 125 





1866 450 334 -— 116 
1867 22 ee o 216 112 .. _ 104 
1868 oe oe oe 127 52 6 69 
1869 oe ce ce IS ce oe co 68 oe oe 6 74 
1870 oe © WS ., wo oe GF we oo B 59 
1871 .- 219 net .. «- 85 34 109 


Of the thirty-four new tramway bills eighteen relate to Lon- 
don, of which nine are for extensions of systems already autho- 
rised, and the remainder for new schemes, some of them of the 
most extensive character, and embracing some of the principal 
thoroughfares of the metropolis. Five of these—the London 
Street Tramways Extensions, and the London Street Tramways, 
Kensington, Westminster, and City lines, with other three bills 
promoted by the same company, make immense demands for 
powers to lay tramways in the metropolis, and propose to sprawl 
over about three-fourths of the area of London. The parlia- 
mentary notices for two of the five bills occupy above seven and 
a-half columns of a morning paper, printed in the smallest type 
used upon it. The ramifications which this company seek 
to establish are in Edgware-road, Uxbridge-road, OUxford- 
street, Holborn Viaduct; Ciharter-house-street Shepherd’s 
Bush, Bayswater, Pentonville-road, Euston-road, City-road, 
Camden-road, Hampstead-road, Tottenham-court-road, Regent- 
street, Goswell-street, Aldersgate-street, and St. Martin's- 
le-Grani; King’s Cross to Blackfriars Bridge, Clerkevwell- 
green, and Farringdon-street. South of the Thames, the 
company propose to lay tramways in Stamford-street, South- 
wark-street, Blackfriars-road, and the Borough. Tke same 
company proposes lines from the West London Railway through 
High-street, Kensington, with lines in Addison-road, Hammer- 
smith-road, Kensington-road, and Knightsbridge, to Hyde Park- 
corner; by Grosvenor-place to Victoria-road and Westminster ; 
thence, appropriating the Victoria Embankment and Queen 
Victoria-street, to the Mansion House. It is also proposed to 
form loop-lines in Lombard-street, King William-street, Cannon- 
street, with numerous other loops, branches, and junctions with 
the tramways of other compazies. The other three bills of the 
same company are for extensions in Caledonian-road, Euston- 
road, and from Hyde Park to Charing Cross, The other tram- 
way schemes for London are important, but not so extensive as 
those referred to. They are—the Metropolitan Street (two 
bills) ; the Pimlico, Peckham, and Greenwich (two bills) ; the 
Commercial-road, West London, North Metropolitan, North- 
Eastern Metropolitan, South-Western Suburban, and a few 
others, including the Exhibition Street Tramways Bill, for 
lines in Chelsea, Kensington, and South Kensitigton. The 
provincial tramway bills relate to Edinburgh and Leith (two 
bills), Dublin (two bills), Greenock, Leeds, Liverpool, Cardiff, 
Ely, Newcastle-on-Tyne, Wallasey and other places. 

As regards the railway bills of the session, it is not safe to 
predict which of the most important schemes will survive. The 
Mid-London Railway, a project that would probably, if carried 
out, prove a great public converiience, and that would involve an 
enormous cost, was ptiblicly discussed a few months since as a 
scheme to be presented in the approaching session ; now it is 
nowhere, no plans or sections having been lodged. The Eastern 
Metropolitan, a scheme of last session, is revived in a modifi 
form, but whether it will be promoted vigorously and effectively 
cannot be safely predicted. The Huston, St. Pancras, and 
Charing Cross Railway is in the same category, a very important 
and costly project ; as is also the proposed pneumatic connection 
between Cannon-street and Broad-street stations. The East 
London has a bill which, in the abandonment powers 
to be sought for; indicates, probably, a shrinking from the 
attempt to carry the line as authorised undet the London 
Docks. The principal railway companies of the United 
Kingdom will not pppear. jn very great force in the coming 
gession ; the bills they promote will be chiefly “ omni- 
bus” and additional powers bills. The London and North- 
Western, the Londof dtd South-Western, and the Midland 
have each additional powéis bills; Thé London atid Nofth- 
Western includes powers for the construction of a 2ft. gauge line 
in the slate quarry distriet of North Wales. The South-Eastern 
Company will have a bill the main object of which will be to 
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obtain powers of deviation in the costly authorised line from 
Greenwich to Woolwich, and to carry the line nearer the Obser- 
vatory than the Act already passed . A series of experi- 
ments, under the direction of the Admiralty, to note the degree 
of vibration likely to be produced by trains, and the effects at 
the Observatory, is to be made at the expense of the Company. 
The Great Western will have an omnibus bill, and a bill jointly 
with the Midland Company. The Lancashire and Yorkshire will 
have one bill jointly with the London and North-Western, and 
two others of its own, involving new works. The North British 
Company has an omnibus bill, which includes powers to make 
new lines at Port Carlisle and in other parts, and another—an 
important scheme, supplemental to the Tay Bridge Act of last 
session—for a new Arbroath and Montrose line. The Caledo- 
nian Company will not appear as the promoters of any bill 
involving new works, but they may be considered certain to put 
in an appearance as opponents of the North British new lines. 

Some of the most important bills, as affecting the metropolis, 
will be those to be introduced by the Metropolitan Board of 
Works relating to water and gas supply, the principal provisions 
in the bills being the compulsory amalgamation of the gas and 
water companies. Other bills of the board relate to the pur- 
chase of Hampstead Heath, the improvement of Leicester- 
square, and road and street improvements in Wapping, Shore- 
ditch, at Victoria Park approach, and Harrow-road ; with a bill 
for further powers in respect to the Metropolitan Sewage and 
Essex Reclamation Company. 


NOTES FROM PARIS. 


(From our own Correspondent, by Balloon Post.) 
Paris, Nov. 22nd. 

Tu works of the defence are truly on a prodigious scale, those 
without the walls are, of course, by far the most important, but 
much has been done within also ; thus, the fourth sector of the 
ramparts was in a deplorable condition ; there were spots where 
the stagnant water lay toa depth of more than a foot ; all this 
had to be drained and filled in, and the swamp is now converted 
into a good sanded plain. The number of casemates, shelters, 
powder and other magazines formed is enormous : many of these 
are subterranean, plated with iron, or protected by rails, timber, 
and earth. One place, devoted to the preparation of fusees, &c., 
for the shells, is 50ft. long by 16ft. wide, divided into two com- 
partments by means of strong stony pillars set in Roman cement, 
the side walls being solidly built of stone, and lined withinside 
with strong timber ; the roof is formed of rails, crossed over each 
other, and covered with round timber and $ft. of well-beaten 
earth turfed. There is not much chance of the enemy’s pro- 
jectiles finding their way into this workshop. 

The most wonderful work after all has been the provision of 
guns and small arms in a city so little prepared fur such work, 
and so badly off as it is for materials. Nothing could be more 
difficult than the task to be performed, more critical than the 
situation, yet, in spite of being cut off from communication with 
the manufacturing centres, Paris has provided herself with arms, 
founded guns, built carriages, and armed and equipped an army 
of 400,000 mes. This fact, says a sensivle professional 
writer here, is an unlooked-for revelation of the powers 
of production arrived at by the manufacturers of Paris, 
and London is the only other city in the world that could 
have accomplished such a feat. Not only are all the machine 
shops now employed in the production of arms, but they had to 
create the special machinery for the purpose, and it is now a 
question whether Paris will not continue hereafter to be a great 
armoury, thus adding another special feature to its industry. 
One thing is admitted on all hands, namely, that theexisting State 
establishments would have been totally inadequate to the vast 
demand ; at the same time we must not omit tle fact that 
the engineers and others have worked under the direction, and 
with the benefit of the advice and experience of military engineers 
and military officers. ‘he result, like all great results, is due 
to a combination of science and professional and technical skill. 
When the full account of what has been done in Paris during 
the last two months comes to be known and considered in con- 
junction with the circumstances of the case, the world will 
scarcely believe the report. The engineers of Paris have had a 
spleridid opportunity of exhibiting their skill and enlarging their 
field of action, and they made the best of it ; it is a lesson worth 
millions to them and the ouvriers of the capital. 

Necessity is the mother of invention, and the story of the siege 
wi!l contain accounts of many clever adaptations and expedieuts. 
This, of course, is not the season to collect information of this 
kind, but I may mention that the use of metal instead of sand 
moulds has been found tosave much timein the casting of cannon— 
seven days, in fact, ont of twenty. Some very simple American 
rifling machines have been empioyed for the first time here ; the 
breech-pieces of the gun are of a more simple model than for- 
merly, the ingenuity of private engineers and mechanics having 
been called into play for the first time in that direction. Another 
important fact is that the arms have been produced at rates in- 
finitely less than they would have been under the governmental 
system, and there is every reason to believe that in future the 
manufacture of guns and small arms will be thrown open to 
private makers. 

The orders for breech-loading field guns amount to 1500, of 
these more than otie-half have been delivered, and the rest will 
soon all be finished. Of the 260 great guns ordered, seventy 
were turned out more than a week ago. The proportion of 
failures is said to be about one in six, which is also that of the 
State factories, Where iron moulds are used, as at St. Denis, it is 
said that the failures are reduced to a minimum, nearly every 
casting being perfect. It must be stated, however, that, much as 
has been done, it is complained that the guns are nut produced 
fastenough. This is nonsense ; there is little doubt that the 
Government has now more guns than it will ever use, though at 
the same time the substitution of all the rampart guns by pieces 
of greater calibre—substitution already carried out at the most 
important points of the enceinte—is highly important ; probably 
guniiers are more difficult to be found than guns and ammuni- 
tion. 

As to small arms the new models and improvements are 
endless ; the Farrington model is highly spoken of. I am not 
aware whether this is an English or an American arm, but it is 
described as having the breech piece of the Martini, with a 
Remitnington cartridge, and being very rapid ; the proprietor, M. 
Avénet, says that any man cah easily learn to fire it fifteen to 
twenty times a minute, and that its range is the same as the 
Chassepot; 

The mitrailleuses have given risé to all kinds of reports and 
retrimination ; it appears that when the models of the Meudon 
pattern were shown to the engineers, they, with one exception, 
declated that they had not the means. of producing the arms 
fapidly, tonsequently other niodels were adopted, such as the 

gufi and the Belgian mitiailleur. A military writer has 
done full tilt against the last-named arm, which is being made 
here by M. Christophe, the partner uf Montigny, or at any rate 








the maker here of the mitrailleur, and has charged it with all 
kinds of defects, and the proprietors with all kinds of plagiarism. 
M. Christophe has answered these charges in an effective letter, 
in which he says that as to the originality of the Meudon mitrail- 
leuse, an arm precisely like it was patentedby an English engineer 
in London in December, 1859. The ignition in both cases being 
caused by means of a match, it was instantaneous, and caused a 


great recoil; and that it was not until after 1867, when the | 
french Government sent to Brussels and entered into an | 


arrangement for ordering a number of M. Christophe’s mitrail- | 
| that the resistance varies as the sine* of the angle whic 


leurs, that the system of firing the latter was imitated in the 
Meudon arm. It appears that the order given in 1867 was 
countermanded. As to the metal cartridge, which has been 
objected to, M. Christophe says that they were substituted after 
repeated experiments in the presence of enzineers of nearly all 
nations. Perhaps those who have systematically attacked M. 
Christophe had better have held their hands. 

Subscriptions are being raised with the sanction of the Govern- 
ment for the construction of some movable fortresses, the in- 
vention of M. J. Balbi, who made some improvements in the sys- 
tem of moniteurs. These fortresses are strong armed and plated 
locomobiles, but whether they are identical with the portable 
pierced tower shown some time since I am not aware. ‘Ihe cost 
of one of these machines, full size, is £600, and, smaller, £120. 
Several thousand francs have been subscribed. 

I have said that the enemy has not yet done anything against 
the forts, but I must mention that they have made two or three 
attempts. The other night they commenced a heavy cannonade 
against Fort Issy, and continued it from half-past eleven till one 
o'clock, but the sacks of earth with which the forts are protected 
prevented any mischief being done. All remained quiet fur two 
hours, but at three a dull sound was heard by the sentinels, 
who gave notice without uttering a sound ; dense masses were 
then seen making for the fort with scaling ladders and all the 
necessary material for an assault. The fort remained quiet until 
the Prussians came pretty close, and then every gun and two 
mitrailleuses scattered them like chaff. Their losses must have 
been frightful. On another night two parties advanced, one 
from Sevres, the other from Fleury, to try and turn the redoubt 
of Moulineaux ; the French advanced posts were driven by a vio- 
lent fusilade, but the forts and redoubts opened the most mur- 
derous fire, and committed havoc amongst the Prussian columns, 
which had all disappeared before daylight 

We are very short of coal, coke, and gas ; the first and second 
are scarcely to be found, and we are using wood almost entirely. 
Charcoal is being made in some quantities, the gas is turned off 
the cafés, &c., at seven or eight o’clock in the evening, and all 
private consumers are required to burn half the usual number of 
jets, and turn the gas off at half-past ten o'clock. 

All this is not agreeable of course, any more than being cut 
down to a couple of ounces of meat a day, or reduced to horse- 
flesh ; but we are assured by our minister that provisions and 
other supplies will come into Paris very soon, without any 
armistice, while a journal declares, on the faith of a minister of 
the Government, that a few days will see the enemy’s back. 
Back views are not génerally charming, but in this case the more 
back the better. There would be plenty of people to speed the 
parting guest. 

THE THEORY OF SCREW PROPULSION,.* 
By MICHAEL SEFI. 

A Few words of apology may be necessary for writing on a sub- 
ject which has been given up by many as hopeless, more particu- 
larly as it has been. repeatedly stated that practical rather than 
theoretical investigation is required. The author proposes to 
deal exclusively with common screws, believing them to be when 
well proportioned as good as any other form proposed, and better 
than a great many. His object in bringing the paper before the 
Society is to get elucidated as much as possible certain misty points 
upon which the theory of screw propulsion depends, and, in the 
absence of means tu carry out experiments, to suggest a way in 
which those interested may be better prepared than they now are 
to draw correct conclusions from any subsequent experiments that 
may be made; aud a means of increasing the present knowledge of 
the action and results obtained from the screw propeller in 
ordinary practice by the simple statement, in a manner more lucid 
than that generally adopted, of the details connected therewith. 

It seems to the author, from bis little experience in masters 
connected with strews, that the general tendency is to attribute 
too great importance to the absolute area of the screw’s circle of 
revolution, to the comparative exclusion of questions of pitch and 
area of blades and their relation one to the other. The ordinary 
method of coinputing the probable useful effect of any given 
screw from the area and velocity of the after stream is not only 
very rough but very incorrect, because by taking the area of the 
after stream by the square of its theoretical velocity as a measure 
of the thrust, or if the area of the screw’s circle of revolution be 
taken and multiplied by the velocity, squared of its theoretical 
progress due to the pitch, into the revolution per minute, we as- 
sume that the pressures per unit of area, the direction of those 
pressures, and their resultant, are the same throughout. This we 
all know is not correct. According to the most authentic experi- 
ments it has been shown that alength of each blade varying 
between ‘2 and °3 of its total length from the boss is comparatively 
inefficient. From 4 certain point in the blade dependent upon 
the pitch the useful effect of each unit gradually decreases until, 
where in contatt with the boss, it becomes. almost absolutely 
nothing, and tliat portion of the centre of the plane corresponding 
to the boss wotild of course represent a negative pressure. It must 
from this be seen that a calculation which omits these considera- 
tions is erroneous, 

It may be said that multiplying by a coefficient would represent 
these differences, but it will be seen that this coefficient would 
have to be different in every individual case, except under condi- 
tions of exact similarity in all details. 

The area of the blatles of a screw may theoretically vary between 
O and r* X #(r being the length of a blade from the tip to the 
axis of the shaft), yet, cateris paribus, the area of the screw's circle 
of revolution wil the same in both cases. But the lateral 
resistance ¢atised by skin friction F will vary as the surface of the 
blade A; thefefore in the first instance E= O, butin the second it 
is = r?>x 4 X ce, Where c is a coefficient of hydraulic friction, 
varying approximatively as the velocity 17 and 1°8, con- 
sequently having an absolute value about as the 17 and 
18 power of the distance of each particular unit of area 
from the axis of rotation. Again, supposing even that the area 
of the blades or that of their aft projection were uniform from 
boss to tip, as the angles vary continually the resulting useful 
effect of eath infinitesimal portion must be different. It will, 
therefore; be seeh that, the resistances varying with each detail, 


they cai éoriteived even with any approach to accuracy if 
grouped tip éxptessed in the ratio of pitch to diameter, as now is 
general s lother inaccuracy which ought not to be per- 
mitted is # yy ed :—It is generally accepted that the blades 
should 6 4 greater aft projection than about one-sixth of 
the total pi fetation. Accepting this, for the sake of argu- 


ment, as Gortect, it ought to occur to those adopting it that the 
pitch of the scréW Will make a long difference in such area § in 
two screws of the e diameter. Let a = the angle of any part 
of the screw, with its plane of rotation, and « its att projection : 
::8:0c0s.a@::1.°. 8 x cos.a@ = 2— cos. @ decreasing inversely as 
the angle, it ultidiately vanishes, when S would therefore be 


* Read before the Society of Engineers, 3rd October, 1870, 





infinite, and x nothing for the base of very coarse-pitched blades ; 
while, on the other hand, for the tips of fine-pitched blades cos. @ 
may be made as near as we like=1. The minimum of area 
denoted by the above expression is thus equal to one-sixth of the 
plane projections, while the maximum may be almost anything, 
the diameter, and consequent total area of plane of rotation, being 
in both cases identical. 

Before proceeding further it will be necessary to say a word 
relative to the action and resistance of inclined planes moving in 
water. In calculating the resistance opposed by the water to such 
a plane in the direction of its motion, it is customary to a 

it 


forms with its line of progress, upon the hypothesis that 
the resistance varies as the of the displacement of 
the water. An unit of area of the inclined plane in question is 
supposed at a given V to displace, to a distance equal to the 
length of the unit into the sine of its angle of inclination, a 


| column of the fluid, having for its base the unit in question, and 


| the movin 


for its weight that of a column of water of the height due 
to the velocity of lateral displacement or to the lineal velocity 
of the plane X the sine* of itsangle. Algebraically expressed, it 
EB A x (V X sin. a)* X a 

wil b= irae 

square feet, V it slinear velocity in feet persecond, anda the weight 
of a cube foot of water. This would be correct if the water were 
body, because then the linear distance traversed by 
each particle in attaining a certain height on the plane would 


, where A is the area of the unit i? 


| bear the proportion of 1 to the sine of a if so measured; but 





when the water is at rest, and the plane in motion, the linear dis- 
tance moved is then measured by what would be cos, a, Putting 
this distance equal to unity, the displacement becomes = 1 X tan. a. 
If this be true, it seems to the author that the resistance should 
vary as the tan, a’, As an example, supposing that a plane be at 
an angle of 11 deg. 32 min. with the base, and consequently 
having a sine = “19994, and giving an inclination of 1 in 5 nearly, 
disregarding friction, to draw any body when once put in motion 
at a certain velocity up said plane, the plane being at rest, would 
require a force = “19994 of the weight of the body; but if thé 
plane be put in motion, and the velocity measured along its base, 
the body being only free to move in a line normal thereto, under the 
same conditions the dynamical force will equal W x 20406 x V, 
“20406 being the tan. of ll deg. 32 min. Although applicable to 
solids, when considered with reference to water it appears to the 
author that a considerable modification is required. Supposing 
that the plane be moved along under the weight W, at any 
velocity V, the dynamical force P required, disregarding friction 
= W X V X tan. a, but by doubling Vit becomes W xX 2 V x 
tan. a, the dynamical force varying as the velocity. In water W 
represents the pressure of the fluid upon the plane at any velocity 
V ; by doubling V, B becomes = W? X 2 V X tan. a. Consequently, 
putting Q for the factor of augmentation of V, the resistance to 
the motion of an inclined plane in water would be as W? X Q V X 
tana; or putting this in other words, if any given portion of an 
inclined plane be taken, having a relation of tangent to rad. as 
1 is to 2, by moving that plane ata certain V in the direction of 
its base to a distance equal to its length, a resistance will be over- 
come, due to the displacement of a body of water equal to its super- 
ficial area, to a distance equal to the tangent of its angle. If a solid 
had been moved, a plane having a rise represented by 1 to 4 of 
hase moved at twice the above velocity would do the same work ; 
consequently the power required will be that to overcome one-half 
the former resistance to twice the distance in the same time. If 
with respect to water the theory of the sine were correct, the 
resistance to the movement of the inclined plane might be arrived 
at in the same way, but the following results arrived at by Colonel 
Beaufort show that it can not. 

The following figures show the proportion borne bythe effective 
resistance to that indicated by theory, which is represented by 1. 
At 30 deg. it was 1*1to1; at 19 deg. 28 min. it was 1°98 to 1; 
at 14 deg. 29 min. it was 3°24tol ; at 9 deg. 34 min. it was 6°95 to 1. 

As the theory of the sine * is nowhere near the truth, it is use- 
less to admit it at all, and a solution of the question should be 
looked for elsewhere. What the author wishes to advance is that 
the resistance to allinclined planes may more correctly be expressed 
as some coefficients of the areas of their plane projection in the 
direction of motion into v?; the theoretical would then come 
much nearer the practical resistance than as now calculated. In 
the example just quoted the area of the plane projection in the 
direction of motion being reduced by 4, and the velocity increased 
by its reciprocal, the resistance varying as the simple power of the 
area, but as the square of the velocity, if it were a simple plane 
moving at right angles to itself the resulting resistance should 
be represented by ¢ of the former; of course being an inclined 
plane it will be less. This is a very rough way of putting the 
matter, but it would give a better result than calculations accord- 
ing to the theory of the sine *. In any case, however, it would be 
excessively difficult to arrive at a very close approximation of the 
total resistance of any inclined plane at a certain velocity, because 
experiments made by Mr. Colthurst and others some years ago 
show that greater pressure is encountered by the forward than the 
aft part of such planes movingin water. Two bodies were drawn by 
him through water at the same speed of 4°96ft. per second ; they 
were furnished with angular prows of the same inclination, viz., 
having a proportion of base to slant length of 1 to 3°3. One was 
constructed of exactly half the width of the other, and, being im- 
mersed to the same depth of 4}in., the latter presented double the 
surface of the former. 

3y the experiment it was found that the comparative resistances 
were as 1°89 to 2°51, or nearly 3 to 4 instead of 3to6, which would 
have been the result if the pressure upon each unit of surface had 
been uniform. The views advanced with respect to the resistance 
of inclined planes seems substantiated by the indifferent results 
derived from screws having excessively fine pitches and running at 
high velocities, and by the glaring incorrectness of the theory in- 
volving the sine *, which was only found to be right at an angle of 
about 45 deg. In the author's opinion the parts of screw blades 
at this angle are for the following reasons doing the most useful 
work :— 

Water is equally mobile in all directions; consequently, unless 
the pressure exerted upon its unit of area in all directions is equal, 
those portions subjected to the greater pressure will recede, 
which in the case of a screw is called slip, and this may be 
ope in one of two ways: it may either result from the water 

ing carried round by the screw, or by its being driven up. Which- 
ever way the water is moved of course a loss results. In any 
portion of the blade of a screw the tendency to drive the water in 
one direction or the other might geometrically be represented by 
the sineand cos. of its angle of inclination with the plane of rotation; 
and as these will always be one greater than the other, except at 
an angle of 45 deg., it follows that this angle ought to represent 
theoretically the inclination of a plane which would distribute the 
power exerted most uniformly upon the water. Practically, the 
angle might be something less than 45 deg. , as friction would tend 
to carry the water round with the blades. If the pitch of the 
blades be unifotm throughout, the angle of any part, with its 
plane of rotation, will of course be at its distance from the axis; 
consequently, only one portion of the blade can be at 45 deg., and, 
if that be the most advantageous angle, the smaller the deviation 
made from it the better. To attain a minimum of deviation, it 
follows that this part of the blade showld be situated about the 
middle of its length, as this would divide eqtially the disadvantages 
that would result from the coarser pitth ¢otisequent upon placing 
it higher (or nearer the tips), on the one hand, or those induced by 
the finer pitch consequent upon placing it lower on the other. This 
gives a pitch of about one and a-half times the diameter. A few 
experiments, made entirely independently of this conclusion, duri 
the regular working of two steamers running between isnnpachent 
the Mediterranean, showed this to have been the most advantageo 
pitch of any tried, other things being the same. 

(To be continued.) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves —— the opinions of our 
correspondents. 


a 





SECOND-HAND STEAM BOILERS. 

Sir,—May I direct your attention to the subjoined remarks on 
second-hand steam boilers, which, although of greatest interest to 
steam users, are nevertheless of material importance to the 
general public, inasmuch as not only are boiler owners and their 
servants liable to suffer in case of di r, but it has frequently 
happened when boilers have exploded that rs by and others 
have been killed or severely injured, and po meee premises, &c., 
have been destroyed. Old boilers are frequently taken out in 
consequence of their being materially weakened by internal corro- 
sion or through other serious defects, and are generally purchased 
by dealers in old'material or by brokers, who;usually clean them up, 
and, after coating them with coal tar, dispose of them in various 
ways. Good second-hand boilers are occasionally met with, but 
the majority are quite unreliable for steam purposes. In such 

to 


object of showing where he and a great many others are so much 
mistaken in their views with reference to the narrow gauge 
question. 

I have distinctly stated in the r to which “ Delta” alludes 
that the comparisons I make all through it between the broad, i.e., 
4ft. Shin. and 3ft. gauges, are with regard to the former gauge 
as it now is, and not as it might be, which condition of things 
relates not only to cost of construction of the rolling stock, but of 
working also. All these conditions would, I maintain, be‘ infinite] 
less costly” on the narrow than on the broader gauge. Will 
“Delta” Kindly permit me to call his attention to the fact of the 
enormous discrepancy between the dead and paying weight on our 
railways as they are now worked? 

Will } he not admit that the gauge which permits of its being 
worked by wagons weighing one ton, which are capable of carryi 
more than three times the average load of merchandise now carri 
in ns weighing over four tons, would be ‘‘ infinitely less costly;” 
and that its capabilities for duty ae ual to twice the eee 
now carried on the London and North-Western, might fairly 
considered as being “ fully equal to the wants of the country ?” 
E tion is taken to my statement that dead weight is increased 





case their sale is most reprehensible. We are often requested 
ee and report on boilers offered for sale, and find many in 
such condition—from defects ‘which those only who are well 
skilled in inspection are likely to discover—that most serious risk 
would be incurred in working them. As exemplifying the manner 
in which purchasers may be imposed upon, I may mention a case 
which recently came under my notice. A party requiring a boiler 
had a second-hand one offered by a broker, who strongly recom- 
mended it. A rather large sum was paid as deposit, and the 
pene took steps to have the boiler examined on his behalf 

fore concluding the purchase ; but the vendor refused to permit 
the party engaged to inspect cr examine the boiler. Proceedings 
were instituted to recover the deposit paid, but as there was no 
written condition for inspection they were unsuccessful. Subse- 
quently the vendor attempted to compel the completion of the 
purchase, although aware that the boiler was quite unsuited for 
the purpose required, but the matter was compromised by the 
payment of an additional sum of money by the purchaser. I 
would most strongly advise parties requiring steam boilers and 
who may have second-hand ones offered to them that they should, 
before pong cores or accepting any terms, first insist on the 
following :—That the vendor should give previous owner's name, 
&c., from whom the maker’s name, age of boiler, and reasons for 
its removal would probably be obtained, and that he should tho- 
roughly clean the boiler, and permit its thorough inspection on 
behalf of the purchaser. The latter should be careful to obtain 
the services of some one prey 4 skilled in such works to inspect 
and report to him. My object in thus addressing you is to caution 
steam users against the imposition to which they may be exposed, 
and lead them to exercise greater care in the selection of the 
boilers they may require ; by which means they may avoid much 
loss and annoyance, and reduce the risk of those fearful explosions 
which are generally attended with such disastrous results, and 
many of which are owing to the failure of boilers of the class 
referred to. I would remark, in conclusion, that in no matter is 
it more important that parsimonious motives should be set aside 
than in the purchase of steam boilers, and owners requiring them 
would in most cases best consult their interests by ordering new 
boilers direct from some first-class maker. 

Henry HiItver, Chief Engineer. 
The National Boiler Insurance Co., Limited, 
24, St. Ann’s-square, Manchester, Dec. 6th, 1870. 








THE GAUGE OF THE RAILWAYS OF THE FUTURE. 
Sm,—Among a few trifling slips of the pen, I find one slight 
error in my last letter. The increased weight of the train, with long 
axles substituted for short ones, should be 5 per cent., not 3 per 
cent. 
I have anticipated your injunction—to read the article entitled 
“* The Battle of the Gauges.” It should be borne in mind that the 
differences between the gauges here compared is respectively 2ft. 
and 2ft. 9in., but in my letter it is onlylft. 8hin.; itis, therefore, ob- 
vious that an unqualified comparison may cause a misapprehension, 
and obscure the simple question at issue. The tenor of this article 
is decidedly moderate. I can endorse, if slightly modified: ‘‘ The 
general — inrailway construction, that with equal weightsand 
equal speed of trains all the important items are constant. Any 
difference in gauge will but slightly affect the question of cost, inas- 
much as the principal points regulated by the gauge are the width 
of the formation level and the length and section of sleepers where 
they are laid transversely.” But are these principal points regu- 
lated exclusively by the gauge, and not by the extreme width of 
the rolling stock? In reference to the line from Carwar to 
Hooblee, it is evident, in the absence of data, that the estimates 
of cost for the respective gauges of 5ft. 6in. and 3ft. 6in., and the 
robable difference by reducing the gauge to 2ft. 9in., are 
te on this hypothesis—that the extreme width of the 
carriages must be increased to the same extent as the gauge; 
but this width remaining constant, I contend that the gauge 
may vary to the extent of about 20in., without requiring a 
corresponding variation in the width of the embankment. Objec- 
tion may be made that the rails in one case will be nearer to the 
sides than in the other, but this with the above variation will not 
affect the stability of the permanent way. In the case of trans- 
verse sleepers the increase in ill be so much added to the 
strength of the road, or equal strength may be obtained from a 
smaller section. With longitudinal sleep this question is at 
once ignored. . Probably the different estimates of these Indian 





as the rails are apart. This has reference to the very same point 
as that already disposed of. It is the difference between a 7 
wagon, which a wide gauge necessitates, and a light wagon whi 

a narrow gauge gives. There are two distinct features in the quo- 
tation extracted from my paper from which to trace the full 
value of the difference in this part of the gauge question. The 
first is that which enables a company to carry the same paying 
tonnage with{a dead weight of one ton to one ton of paying load, as 
against four tons of dead tojone ton of paying load ; and the second is 
that the platform area ne to carry over three times the 
average load now carried can be obtained on the narrow gauge 
with a great deal less weight of materials than on the broad. 
Hence the meaning of the p that a ton of materials is stronger 
on the one than on the other. 

The steadiness of a train depends in a great measure on the 

teadi of the | tive. his is obtained to perfection with 
double bogie engines, irrespective of gauge. Ask any of the 
thousands who have ridden on the “ Little Wonder,” on the 
Festiniog line. 

“Delta” will oblige by saying what the back pressure was when 
the “Little Wonder” took its train of 125 empty wagons, seven 
passenger carriages and passengers, 1245ft. long, up a continued 
ascent for 124 miles, with an average gradient the whole distance 
of 1 in 92, at twenty miles an hour, notwithstanding the line being 
full of curves, some as low as 1# chains radius. The driving wheels 
of the engine are only 2ft. 4in. 

I have travelled on the “‘ Little Wonder” with its train going 
at thirty-five miles an hour—gauge 1ft. 114in. 

The dead weight on the Festiniog line is 12 cwt. to two tons for 
slate trucks, 18 cwt. to three tons coal trucks, and 26 cwt. of car- 
riages to twelve seats. 

Your correspondent writes very well indced ; he evidently 
appreciates the value to be given to any method which shall give 
cheaper and more economical railways, for to do so benefits all, and 
especially those of us who have sorely lacked employment by 
reason of the ruin our railways have wrought generally to those 
whose pockets fed the means by which we lived. I say, then, it is 
wise to desire and to aid with all our might every scheme which 
shall tend to bring back the confidence which has been lost, and 
which is so necessary to our welfare. Therefore, I feel more 
inclined to go more fully into the entire question than my time 
will permit my doing in this letter, but if ‘‘ Delta” will honour me 
with a visit at any time agreeable to himself, I shall be most 
happy to discuss the matter in all its bearings. 

The subject of gauge is being discussed at this moment in the 
Bombay Gazette, and asI purpose writing fully to that journal 
in reply to a letter from ‘* Royal Engineer,” who takes up some- 
what similar ground to that of your correspondent, and if you 
made no objection, I should be glad to send you acopy of my 
letter for publication after I had despatched the original to 
India. R. F. Farrule. 

9, Victoria-chambers, Westminster, Nov. 30th, 1870. 

[We do object. These columns are reserved for original com- 
munications.—Ep. E.] 








VERTICAL BOILERS. 

Srr,— Having applied an improvement to a vertical boiler, which 
has had the effect of reducing the daily consumption of coal from 
1848 Ib. to 1540 lb., or, exactly’one in six, it might perhaps be of 
sufficient importance to obtain a place in your columns. 

The boiler is of the following dimensions: length of shell, 
10ft. ; outside diameter, 3ft. 9in. ; length of tubes, 8ft. ; diameter 
of tubes, 2}in.; diameter of fire-box, 3ft. 3in.; depth of fire- 
box, 1ft. Yim. There is also a spherical steam chest of cast 
iron enclosed in a smoke-box on the top, and ashort channel 
from smoke-box to chimney stack situate at back of boiler; the 
stack being 86ft. high, and 30in. diameter at top, so that there is 
a very powerful draught. The engine and boiler have been worki 
upwards of two years, and have been giving great satisfaction, an 
considered to be very economical, even before the improvement 
referred to. 

It was originally intended to have applied this improvement at 
the time the boiler was set agoing, but it had been somehow over- 
looked at the time, and had r ined thus ticed until t 
strictures contained in your papers on the vertical boilers at the 
Oxford Agricultural Show brought it to mind. Theimprovement 

ists in}securing to parallel tubesallthe advantages arising from 








railways are correct, presuming the basis of the calculati to be 
so. The second phase of the question, ‘‘That it would clearly be 
much more in favour of the narrow gauge in rockwork and tun- 
nelling,” seems to be doubly absurd, unless an ingrease of gauge 
necessarily means a proportionate increase in the height and width 
of the train. The foregoing remarks will apply to this statement 
with twofold force. I will further refer to the following prac- 
tical example—not intended to advocate fa 7ft. gauge. On the 
Great Western a broad (7ft.) gauge there are trucks the 
extreme width of which is only 7ft. 10in. (why not 10ft., propor- 
tionate to gauge’), the my my + are inside the wheels, the dead 
weight is about four tons; in fact, a train made up exclusively of 
such trucks would be an exact counterpart of those running on 
4ft. lines, This train would require a tunnel of the ordinary 
height, and not less than 13ft. 10in. wide, for a single line; but 
when its gauge is reduced 2ft. 34in., that is, putting under it the 
wheels of an ordinary train of the 4ft. Shin. railway, the width of 
the tunnel may be reduced to the same extent, viz., the same 
train altered in gauge, though the height and extreme width 
remain the same, permit the section of the tunnel to the same 
extent to be altered. This error is supported by assuming that 
the broad gauge is — from the disadvantages of the 
heavy class of rolling now used; and for this reason attribu- 
ting the faults of management to the gauge. In order to make a 
fair comparison, it is necessary that two lines should be made to 
carry the same weight and to maintain the same speed. The 
class of rolling stock most suitable for one must possess the 
d tag fortheother. If thecapacity— eight and width— 
of a train on the 3ft. gauge be sufficient for the traffic of 
the country, is there any reason why it should greater on a 
4ft. 8hin. ine? Onthe ey of the example above cited there 
is no such necessity. If this be true, how can the i 
i uel Seeceiete of cotas Cae real cause of the 
erence.in the construction of the lines—be attributed to any 
mechanical necessity arising from the width of the gauge? An 
answer to these questions will oblige, among others, your humble 
DELTA. 


servan 
Dec. 5th, 1870. 











NARROW GAUGE RAILWAYS. 
Srr,—“‘ Delta ” has written a very good letter, and one to which 
ave much pleasure in writing a few lines in reply, with the 





the use of conical tubes, without their disadvantages, and this at 
small cost, as all that is required is to get a shorter socket to fit 
loosely into the top of each tube, with a shoulder or flange to rest 
on the top of the tube. The area of the hole in the socket is two 
circular inches, whilst the area of the tube is five circular 
inches, as will be observed from measurements given above ; the 
length of socket not to be more than equal to its diameter, in the 
present case 14in., and the hole to be conical, the wide end below 
not to impede the draught more than what is required. 

There is no doubt that this improvement would be found of great 
advantage to horizontal tubular boilers as well as vertical, and espe- 
cially to locomotives, where the power of the steam is made use 
of to increase the draught. It will be very easy, however, if 
there be any doubt, to apply it only partially at first, as was done 
in this case, and observe its effects for a week, with, say, one- 
third or one-half of the tubes done, before getting sockets for 
the whole. JAS. MACPHERSON. 

P.S.—It may interest your readers to know that on measuri 
the feed-water of this boiler the other day the quantity conve’ 
into very dry steam, above 50 lb. pressure per square inch, was at 
the rate of 1200 lb. of water, and small nut consumed at the 
same time 154 lb., or very near 8 lb. of water per Ib. of coal. 

Aberdeen, 28th Nov., 1870. 





Srk,—Mr. Smart, of the East-end Patent Syphon Tube Boiler 
Works, has favoured your readers last week with his doubtless 
candid and disinterested opinion as to the merits of a boiler of 
mine recently illustrated in your journal; he also in his modest 
way attempts to show the superior merits of his patent boiler. 
Need I say, as indeed might have been expected, his opinion does 
not agree with, mine nei as to the transcendant advantages of 
his boiler nor with his ery to mine? ay ng a — 
scendingly approves my object in wishing to keep pendan 
tubes free from deposit. Let me, then, be thankful for so small 
a mercy as that. The advan however, of his boiler have 
nothing to do with the sw disadvantages of mine. I wi 
therefore, without going into that question, simply refer such o' 

our readers as may take an interest in the matter to Soe 

ittle combinations of syphons and tubes, &c., which Mr. Smart, 
with his forty years’ experience as a boiler maker, has patented. 





As regards his objections to my boiler, I will, in a few words, reply. 
So far as I understand him, he raises three as to construction and 
one as to working. The first is as to the cramped space between 
the disc and the sides of the boiler for the escape of steam. Now, 
a moment's reflection might have shown him that the diameter of 
the disc may be reduced to that of the tube plate, and the space 
for the escape of steam may be increased up to, say, 4in. if 


necessary. 

The second objection is to how I get the plate into the boiler. 
My reply is, I put it in before riveting the top plate on. 

The third objection is as to the staying of the fire-box top. He 
asks how I get in the stay rods. My answer is, that I do not use 
them at all. I stay the top by the usual cross-bar stays, similar 
to those employed in locomotive and portable engine boilers. It 
is, however, fas well here to observe that, except in very large 
boilers, no stays are necessary, the uptake itself forming the best 
stay possible. 

The last objection I shall notice is as to the angle iron becoming 
covered with scale. There again Mr. Smurt has not taken time for 
reflection. Hard scale is not the result of one or two days’ work- 
ing, but of a period of time more or less long in proportion to the 
impurity of the water. It so happens that these faces are exposed 
to the principal current of steam when the boiler is at work, and 
that also the same scouring action takes place (in the opposite 
direction) when the disc plate is being gradually lowered into the 
seat. I therefore assert that no amount of scale will be formed at 
that place. 

I must apologise for having taken up so much of your valuable 
space in reply to the above objections, which I feel confident any 
boiler maker, with much less than forty years’ experience, would 
have no difficulty about. JOHN PINCHBECK. 

27, Leadenhall-street, London, Dec. 5th, 1870. 





RAILWAY BATTERIES, 

Srr,—Will you be kind enough to allow me space in THE EncI- 
NEER for the following explanation in reference to the circular 
railway of Paris, spoken of by M. Gambetta at Tours, on Thursday 
last ? He says, ‘* The circular railway of M. Dorian, whose military 
genius it would be impossible to overrate, co-operated in theaction 
by means of ironclad carriages which fired on the enemy.” In this 
case, I believe; M. Gambetta has overrated the military genius of 
M. oe by attributing to him an invention which belongs to 
myself. 

During the Crimean war I submitted to our Government a plan 
of a locomotive railway battery for the siege of Sebastopol, on the 
28th of May, 1855; other communications were sent by me, and on 
the 30th of July of the same year I received a notice from the 
secretary of the Urdnance Select Committee, saying that the com- 
mittee would meet at Woolwich on Thursday, the 2nd of August, 
at half past two o'clock, for the purpose of considering the subject, 
and ~ I was at liberty to attend to give any explanations re- 
quired. 

On August 29th, 1855, I received their report to the effect that 
for offensive purposes they thought it could not be made available, 
but for the interior defence of fortresses the railway battery might 
be usefully employed. When I received this answer I communi- 
cated with the French Government on the 8th October following, 
detailing by drawings and description the general outline of the 
scheme. Six months afterwards | received from the Minister of 
War the result of their inquiry. Subjoined is a translated portion 
of their report: ‘‘ Sir, the examination of the description and the 
designs of the system of arailway battery which you have done 
me the honour to send me on the 8th Oct., 1855, has resulted in 
several deliberations, from which the result is that such a system 
of railway battery for the attack or defence of places would not 
give the results which you expect, &c.— Paris, April 11th, 1866.” 

Ihave now, as briefly as possible, I think, proved that M. 
Dorian is not the original projector of railway batteries. 

Broughton, Manchester, Dec. 5th, 1870. THos. ALMGILL. 





THE BREAKAGE OF RAILWAY WAGON AXLES, 


Sir, — As several railway wagon axles have broken of late, and as 
the consequences in some cases are so serious, I feel constrained to 
make a few suggestions through the medium of your valuable 
paper as to their cause and remedy. I believe the breakages are 
due in a great measure to the prevailing t of ** scotching ” 
the wheels when shunting, which must of necessity strain the 
axle, and produce a torsion of the fibres of the iron of which the 
axle is composed. No doubt the amount of torsion produced each 
time a wagon is scotched separately is immeasurably small, though 
cumulative ; but when the scotching of one or two wagons is made 
to serve as a brake to the momentum of several others, heavily 
laden perhaps, the effect of the sudden strain upon the axles 
acted upon must of necessity tend to weaken them considerably ; 
and when an ulready weakened axle has to bear the brunt of such 
a strain it may readily be conceived that a partial disintegration 
of the fibres will take place, which the vibration of a subsequent 
journey may complete. 

The evil alluded to might be lessened to a considerable extent 
by shunting and scotching each wagon separately, but such a 
system would incur a considerable loss of time, and Fons I woull 
suggest that each wagon be fitted with an improved and 
handy brake, and so do away with the necessity of ‘* scotching ” 
altogether. 

We occasionally read of a locomotive tank axle breaking, but 
such is of very rare occurrence, on account of the brake being applied 

ually. A crank axle broke the other day on a branch line 
noted for its steep gradient. The engines which do the work on 
that line, however, rarely leave it, and hence the brake axles are 
subjected to an undue amount of strain, and should in consequence 
be made of larger diameter, of extra tough iron (duly tested), and 
only allowed to be in use for a limited number of years. 

Brompton, York, Dec. 7th, 1870. H. 8. HARLAND. 








SHIPBUILDING AT NEWCASTLE. 

Srr,—In your impression of 2nd inst. we note in a paragraph 
respecting H.M. ironclads Triumph and Swiftsure, building at 
Newcastle, a statement that, ‘‘ It is affirmed that their equipment 
for sea has been delayed considerably by their machinery having 
been made in London instead of on the Tyne.” 

As manufacturers of the 800-horse engines in question, we beg 
to say the engines of the Swiftsure were certified by the Admiralt 
inspector on the 26th October, 1869, as ready for fixing on 
and that steam was got up, and the engines worked on 3rd Oct. 
last. The engines of Triumph were certified as ready for fixi 
onthe 4th January last, while the ship was only launched 27th of 
September last. Maups ay, Sons, AND FIELD. 

beth, 7th D ber, 1870. 


THE INDIAN COLLEGE. 

Sir,—The restriction of the college just established at Cooper's 
Hill to civil engineering proper is incomprehensible, save on the 
supposition that it is merely temporary. The Telegraph and the 

oods and Forests of India services contain in them an important 
engineering element, and to group them all together for the 
purposes of entrance by competitive examination and subsequent 
a instruction, is alike demanded by consistency and 
advisable financially. The same staff in the main will suffice for 
all the three divisions of students, and the students themselves 
will be greatly benefited by not i society of units, each 
engrossed in precisely identi , and with identical 
prospects. I hope the propriety of this comprehension will be 
advocated in your —— by = same — who have 
argued so convincingly in favour of the ins ent 0! isation 
thus happily ebtaieed fom the Government, and that the subject 
will not a or suffered to pass out of sight and discussion 
until the Civil Engineering College for India has become the 
college for engin’ and of scientific professions generally, for 
the whole of the British empire. A Turor. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


2040. Witt1am Murray Ross, Melbourne, Victoria, “A new propulsion 
engine to be used for propelling bodies through the water and through 
the air, and for brakes to railway locomotives and other engines.”— 
20th July, 1870. 

2709. GIaRDINELLI SpooNER KiRKMAN, Battersea Rise, New Wandsworth, 
Surrey, ‘“‘Improvements in apparatus for shoreing or strutting earth- 
— tunnels, shafts, buildings, and other structures.”—14th October, 

2757. Jouw Isaac Evans, Merthyr Tydvil, Glamorganshire, ‘‘Improve- 
ments in apparatus for cleansing, brushing, and polishing tin plates.” — 
20th October, 1870: 

2855. Jutius Roperts, Old Rectory House, Seaford, Sussex, ‘ Improve- 
ments in the construction of bridges, viaducts, roofs, and floorings, 
and in apparatus for the purpose.”— 31st October, 1870. 

2911. Jonn Grirritus, Aylesbury, Buckinghamshire, “An improved 
method of imparting elasticity to leather, skins, cotton, cloth, and 
other similar or like articles.”— 4th Novenber, 1870. 

2981. Ricoarp Hitt, ALBpert THomas Warp, and Cart FRIEDRICH 
Ciaus, Middlesbrough-on-Tees, Yorkshire, ‘Improvements in the 
manufacttre of wire, which improvements are also applicable in the 
manufacture of other metallic articles in the production of which the 
process of annealing forms a part.”—14th November, 1870. 

2994. Tuomas WILLIAMSON, Stalybridge, Lancashire, “‘ Improvements in 
indicators for steam engines.” 

2996. THomas Henperson, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in forming fringes on textile fabrics, and in the machinery or appa- 
ratus employed therefor.” 

2998. Henry Be_mont, Romford, Essex, ‘‘Improvements in machinery 
for tilling and cultivating the soil.” 

3000. Henry Lyon, Manchester, ‘‘ Improvements in apparatus for weigh- 
ing and measwring quantities and registering the same.” 

3002. Isinc Ruemsperc and NatHaN RuetsBerG, Well-street, Falcon- 
square, London, ‘‘ Improvements in penholders.” 

3004. Joun Carter, Birmingham, ‘‘ Improvements in scissors, shears, 
and other like cutting instruments.”—16th November, 1870. 

3006. JosepH Wetcu, Redditch, Worcestershire, ‘‘Improvements in 
needle-cases.” 

8008. Hue Wa.tace, Glasgow, Lanarkshire, N.B., ‘‘ improvements in 
furnaces.” 

3010. Marraew Dopps, Bedburn'Ironworks, Durham, “‘ Improvements in 
cork-cutting knives or apparatus, applicable also to cutting other sub- 
stances than cork.” 

3012. Joun Coicins, Glasgow, Lanarkshire, N.B., ‘Forming or con- 
structing fringes on textile fabrics, and in the machinery or apparatus 
employed therefor.” 

8016. Georce Hase.tixe, Southampton-buildings, London, ‘‘Improve- 
ments in safes or receptacles designed to serve us cval-boxes, as show- 
cases for shops, and for other like purposes.”—A communication from 
Benjamin Richard Deacon, Montreal, Canada. 

6018. Grorcre Hasettine, Southampton-buildings, London, ‘‘Improve- 
ments in the manufacture of steel horseshoe nails, and in machinery 
employed therefor.”— A communication from Henry Mulholland, 
Montreal, Canada.—17th November, 1870. 

3020. Joun Gattetty and WituiaAmM Maclvor, Addiewell, Midlothian, 
N.B., ‘‘ Improvements in treating hydrocarbons and other oils, and in 
the machinery or apparatus employed therefor.” 

3022. Tuomas Drummonp, Bow-street, London, ‘‘ Improved means and 
apparatus for exhibiting advertisements.” 

3024. Joun Grinprop, Manchester, ‘‘An improved automatic boiler 
feeding apparatus.” 

3026. Witttam CcnnincHam, Ward Mills, Dundee, Forfarshire, N.B., 
‘* Improvements in lubricating apparatusfor upright and other runners 
and bearings.” 

3028. Henry Younc Darracott Scort, Ealing, Middlesex, and Gitpert 
Ricuarp Repcrave, Kensington, London, ** Improved machinery or 
apparatus for mixing or compounding selenitic mortar, concrete, aud 
other cementitious substances or preparations.”—18th November, 1870. 

3030. CHarLes Axon, Poulton le Fylde, Lancashire, ‘‘ Improvements in 
apparatus for working railway signals.” 

3034. Lesrock Francis Boiveau, Clarinda Park East, Kingstown, Dublin, 





; 2141. Freperick ARTHUR PaGet, Seymour-chambers, York-buildings, 


** Improvements in fan punkahs and in apparatus in connection there- | 


with.” 

3036. Jonn Ropert Sawyer, Norwich, Norfolk, ‘‘ Improvements in the 
preparation of printing surfaces in photo-mechanical printing.”—19th 
Novenaber, 1870. 

3038. Joun CHARLES Epwarps and Jonn Tart, Manchester, ‘ Improve- 
ments in machinery for preparing and washing wool and other fibrous 
materials, and for mixing and forming fur or materials for felt hat 
bodies.” 

$040. Virau pe Trvoxt, Gresham Park, Brixton, Surrey, ‘‘ Improvements 
in ship signals.”—A communication from Signor Augusto Guattari, 
Castellamare di Stabbia, Italy. 

8042. ARTHUR CHILVER TupPpER, Victoria-street, Westminster, *‘Im- 
provements in the manufacture of lint for surgical, medical, and other 
purposes.” 

3044. Wittiam Henry Fiercner, Belfast, Antrim, Ireland, ‘‘ Improve- 
ments in the manufacture of cambrics.” 

8046. Sir Eustace Fitzmaurice Prers, Hartford, Cheshire, ‘‘ Improve- 
ments in the construction and arrangement of forts or towers and in 
the mode of working the guns therein.” 

3048. CHaRLES Henry SOUTHALL, Staleybridge, Lancashire, and Jonn 
Biakey, Leeds, Yorkshire, ‘‘ Improvements in self-acting machinery 
for making and finishing boots and shoes.” 

8050. Jounn Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in breech-loading fire-arms.”—A communication from Benjamin 
Franklin Joslyn and Benjamin Tomes, New York, U.8.—2lst November, 
1870. 

8052. Witt1am Garpner and James Russett, Glasgow, Lanarkshire, N.B., 
“ Certain improvements in shirts.” 

3054. Ricuarp Brown, Glasgow, Lanarkshire, N.B., ‘“‘ Improvements in 
furnaces for smelting iron.” 

8056. ArNotp Hirst Warkins, Nailsworth, Gloucestershire, ‘An im- 
proved respirator to be used in confined positions rendered unbealthy 
from the presence of noxious gases or effluvia.” 

8058. ALFRED Vincent Newton, Chancery-lane, London, ‘ Improve- 
ments in bearings for carriage axles.”—A communication from William 
Henry Downs, Seneca Falls, New York, U.S., aad Jethro Pencille, 
Kingston, Frontenac, Canada.—22id November, 1870. 

3060. Wittiam Ricnarp Pook, Vaughan Parade, Torquay, Devonshire, 
‘‘Improvements in ventilating sewers by apparatus adapted for that 
purpose.” 

3062, Wirtiam Rozert Lake, Southampton-buildings, London, ‘Im- 
provements in gas-regulating apparatus.”—A communication from 
Myron Hopkins Strong, Thomas Barbour, Charles Cunningham Connor, 
und Robert Barbour, New York, U.S. 

3064. ALFRED Vincent Newton, Chancery-lane, London, “Improved 
means for securing screw nuts and keys or wedges.”—A communication 
from Alexander Campbell, Sacramento. 

3066. Joun Baker, Falcon Works, Wisbech, Cambridgeshire, “‘ Improve- 
ments in combined winnowing, screening, and blowing machines.” 

8068. Ricuarp Banron, Birmingham, *‘ Certain improvements in castors 
for furniture and other purposes.”—23rd November, 1870. 

8070. Hiram Copp, Park-place, Caledonian-road, London, “ Improve- 
ments in bottles and in the mode of stopping or closing the same.” 

8072. Epmunp Barker, New Bond-street, London, “ Improvements in 
lockets, and other articles for the reception of portraits, inscriptions, 
or devices.” 

3074. Witu1am Lomas Joy, Leeds, Yorkshire, ‘‘Improvements in the 
method of charging oil-seed presses and the apparatus and envelopes 
therein employed.” 

3076. WittiaM Tuomas Reap, Old St. Pancras-road, London, “ Improve- 
ments in purifying beer.” 

3078. Witt1aM Nunn, Oak Lodge, Bushey-hill, Peckham-road, Surrey, 
‘An improved means of advertising, which improvement is also 
applicable in communicating information for other purposes.” | 

3080. WitttaM Pranowey, Salisbury, Wilts, “improvements in com- 
modes or portable water-closets.” . 

3082. Ext Henry Guirritus, Balsall Heath, Worcestershire, ‘‘ Improve- 
ments in railway carriage lamps and other lamps.” 

3084. St. Jon Vincent Day, Glasgow, Lanarkshire, N.B., ‘ Improve- 
ments in hydraulic presses for pressing cotton, jute, and other fibrous 
substances.”—A communication from James Masson and Samuel 
Hodgert, Bombay, British India. 

8088. Geanes Ea. Southampton-buildings, London, “‘ Improve- 

ments in carpet linings and stair pads, and in machinery for manufac- 
turing the same.”—A communication from John Robinson Harrington, 
Brooklyn, New York, U.8.—24th November, 1870. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

8086. Jonn Heyry Jonyson, Lincoln’s-inn-fields, London, “* Improve- 
ments in earth closets."—A communication from William Harrison 
Newton, Newport, Rhode Island, U.8.— 24th November, 1870. : 

2090. Parrick Lennox, Lyon, Bssex, Massachusetts, U.S., ‘‘ A combina- 


+}, 4. hoesilal 





$117. BenJaMIn JosePH BARNARD MILLS, S Pp gs, London, 
** An automatic ventilator, alarm, and pump for vessels.” —A communi- 
cation from William Fitz James Thiers, P. D. Roddey, and Edward 
Parkman, New York, U.S.—28th November, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 


3372. Witttam Cotron, Hebden Bridge, Yorkshire, “Cutting cloth, &c.” 
—28th November, 1867. 

3387. James Fraser and Georcr Duncan, Liverpool, ‘‘ Printing ma- 
chinery.”—29th November, 1867. 

3402. WiLt1aM Starkey, Yeadon, near Leeds, Yorkshire, ‘‘ Motive power.” 
— 30th November, 1867. 

3549. Apam Butioven, Blackburn, Lancashire, ‘‘ Looms for weaving.”— 
13th December, 1867. 

3439. Witt1am Brown and Caaries NEALE May, North Wilts Foundry, 
Devizes, Wilts, ‘‘ Engines and boilers.”—3rd December, 1867. 

3431. SAMUEL VaILe, Basinghall-street, London, “‘ Tables.”—3rd December, 
1867. 

3432. James CottiscuaM and THomas Exuison Smita, Keighley, York- 
shire, “‘ Spindles.”—3rd December, 1867. 

3447. Tnomas STEPHENSON, GEORGE Batme STEPHENSON, and BENJAMIN 
STerHenson, Bradford, Yorkshire, ‘‘ Weaving.”—4th December, 1867. 

3450. Ropert Reip Gray, Glasgow, Lanarkshire, N.B., ‘‘Casks or 
vessels.” —4th December, 1867. 

3473. James Durrans, Thurlstone, near Penistone, Yorkshire, ‘‘ Casting 
metal.” —6th December. 1867. 

3477. Francis Roper, Monson-street, Lincolnshire, ‘Driving straw 
elevators.”—6th December, 1867. 

3604. Hunter Henry Murpocu, Staple-inn, London, “ Propelling vessels, 
&e.”—18th December, 1867. 


Patents on which the Stamp Duty of £50 has been Paid. 

3005. Epwarp Movunrer Boxer, Royal Arsenal, Woolwich, Kent, “ Fuzes 
and shells for ordnauce.”—lst December, 1863. 

3006 Henry WiLpe, Manchester, “Electric telegraphs.”—1st December, 
1863. 

3037. Ricuarp ArcHIBALD Broomay, Fleet-street, London, ‘ Bituminous 
substances.”-—2nd December, 1863. 

3u36. CuaRLes LunGciey, Deptford, Kent, ‘‘ Ships, &c.”—2hd December, 
1863. 

8057. Witt1am Gorman and Joun Paton, Glasgow, Lanarkshire, N.B., 
** Obtaining heat, &c.”—5th December, 1863, 


Notices of Intention to Proceed with Patents, 

2040. Witu1AM Murray Ross, Melbourne, Victoria, ‘‘ Propelling.”—20th 
July, 1870. 

2079. Epwarp Dirtrica, St. Petersburg, Russia, and Freperick MILLo 
and Juxtius LermuHo.p, Manchester, ‘* Reeds employed in looms for 
weaving.”—23rd July, 1870. 

2091. Henry Atkinson, Wharf-road, City-road, London, ‘‘ Swings.” 

2095. Henry Brooks, Cumberland Market, Regent’s Park, London, 
“Stoppers for bottles, &c.”—25th July, 1870. 

2099. Cuartes GaLt, Halifax, ‘‘ Regulating the admission of air to 
furnaces.” —26th July, 1870. 

2107. Jonn Pipprnctron, Gracechurch-street, London, “ Fire-arms.”—A 
communication from Albert Spirlet Armurier. 

2111. Patrick Cockpurn Don, Lime-street, London, ‘‘Carbonate of 
soda.”—A communication from Emil Bergmann.—27th July, 1870. 

2114. Epwarp JosepH Curtin, Ambrose-road, Clifton Wood, Bristol, 
“ Steam-pressure gauges.” 

2120. Ropert Boy.e, Glasgow, N.B., “‘ Ventilators.” 

2123. Joun Grant, Leicester, ‘‘ Spinning and doubling yarn or thread, 
&e.”—28th July, 1870. 

2128. Tuomas WALKER, GEORGE WALKER, and ALFRED ALBERT WALKER, 
Birmingham, “‘ Furniture castors.” 

2129. JoserH Crappock and CHARLES FREDERICK RicHarps, Birming- 
ham, ‘ Lockets.” 

2132. Henry Royatt Muxys, Stapleton-road, Bristol, “Locking safes, 
&e.”—29th July, 1870, 

2138. CHartes Frepertc TreLawny Yowunco, Duke-street, Adelphi, 
London, ‘‘ Lubricators.”—A communication from David Adamson. 


Adelphi, London, ‘‘ Filamentous matters for spinning.”—A communi- 
eation from August Deininger. 

2142. Georce ScnapieR, Langham-street, London, ‘‘ Measuring the 
human body.”—lst August, 1870. 

2151. James Dewar, Kirkealdy, N.B., “Treating certain substances for 
use as food for animals.”—2nd August, 1870. 

2165. Gzorce Heyry Pierce, Taunton, ‘‘ Forming wine bins or recep- 
tacles for bottles.” 

2166. Witt1aM Rogert Lake, Southampton-buildings, London, “Sewing 
machines.”--A communication from John Paulding.”—3rd August, 
1870. 

2170. INcLEBY Tuomas MILLER, Gracechurch-street, London, “ Striking 
blows by hammers, and drilling holes in rock, &c.” 

2171. WaLrer BentLeEy Woopsury, Craven Cottage, Fulham, “ Photo- 
graphy.” —4th August, 1870. 

2196. Ropert Morton, Stockton-on-Tees, ‘‘Cooling or heating liquids.” — 
8th August, 1870. 

2291. Wittiam Georce Wess, Wordsleys, “‘ Printing upon glass.”—19th 





August, 1870. 
2324. Wittiam) §=©Brarpwoop, 
presses.” —24th August, 1870. 
2346. Joun Morre tt, Liverpool, “‘ Packing bacon, hams, lard, &c.”—26th 
August, 1870. 
2421. Davip Payne, Otley. ‘‘ Printing machinery.”—6th September, 1870. 
2471. Rosert Taompsoy, Hoxton, London, ‘“‘ Cutting dovetail mortises, | 
pins, or tenons.” 


Clayton-square, Liverpool, ‘“‘ Printing 


2479. Samurc Roxire, Mildenhall, ‘‘ Harmoniums.”—14th September, 1870. 





tion of instrumentalities for imparting horizontal rotrocerot move- ' 





ments to a p rod or ‘y.”—24th November, 187 


2572. Joun Russeit Taser, Devoushire-square, London, ‘‘ Twisting and 
laying cords and rope.”—A communication from Howard Perkins.— 
27th September, 1870. 

2599. Joun Purtipson, Neweastle-upon-Tyne, ‘‘Carriage windows.” 

2605. WiLt1am Brown, St. Mary-street, Portsmouth, ‘* Paddle-wheels for 
propelling.” —30th September, 1870. 

2627. Tuomas AVELING, Rochester, and Davip GretG, Leeds, ‘‘Tires,”— 
3rd October, 1870. 

2063. Joun Henry Jonnson, Lincoln’s-inn-fields, London, §* Bearings, 
packings for shafts, spindles, rods, &c.”—A communication from Eliza 
Dexter Murfey.—7th October, 187v. 

2703. Wiru1am Greaves and Georck GREENwooD Foreman, Livesey, 
near Blackburn, ‘‘ Looms for weaving.”—-13th October, 1870. 

2861. James AsHpy NewNHAM, Mallow, “ Preserving milk.”—31st October, 
1870. 

2884. Orro Trossty, Museum-street, London, ‘‘ Obtaining and applying 
motive power.” 

2888. Ropert Joun Hivton, Belfast, ‘Manufacturing tobacco.”—2nd 
November, 1870. 

2915. Jonn SomERVILLE, Dublin, “ Pipes,”—4th November, 1870. 

2950. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Securing or 
locking screw bolts and nuts.”—A communication from Robinson 
Rutter.—9th November, 1870. 

2954. Joun Appy Hopkryson and Joserxa Horxrssoy, jun., Huddersfield, 
“Safety valves.”—10th November, 1870. 

2968. Tuomas Harv, Bluckburn, Lancashire, “ Self-acting mules.”—11th 
November, 1870. 

2074. Avcustus Grornce Vernon Harcovet, Christ Church, Oxford, 
* Purifying gas.” 

2978. Isaac Jacons, Birmingham, ‘‘ Penholders and pens.”—12th November, 
1870. 

2988. ArTHUR CHAMBERLALN, Birmingham, ‘Castors for furniture.”— 
communication from Robert Stothert Kirkpatrick.—l5th November, 
1870. 

2998, Henry Betmont, Romford, “ Tilling and cultivating the soil.”— 
16th November, 1870. 

3016. Grorce Hasectine, Southampton-buildings, London, “ Safes or 
receptacles to serve as coal-boxes, show-cases, &c.”—A communication 
from Benjamin Richard Deacon. 

3018. GeorGe Hasevtine, Southampton-buildings, London, ‘“Steel horse- 
shoe nails.” —A communication from Henry Mulholland.—17th N b 
1870. 

3054. Ricnarp Brown, Glasgow, “ Furnaces for smelting iron.”—22nd 
November, 1870. 

3062. Witttam Rosert Lake, Southampton-buildings, London, “ Gas- 
regulating apparatus.” — A communication from Myron Hopkins 
Strong, Thomas Barbour, Charles Cunningham Connor, and Robert 
Barbour.—23rd November, 1870. 

3086. Jonw Henry Josnson, Lincoln’s-inn-fields, London, “ Earth 












? 





closets.”—A communication from William Harrison Newton. 
3090. Patrick Leynox, Lynn, Essex, Massachusetts, U.S., “‘Imparting 
horizontal reciprocating movements to a pendul rod or susp y.” 


—24th November, 1870. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objecti su plicati 
at the office of the Commissioners of Patents, within fourteen days of its 


date. 
t of Specifications published during the Week endin; 
tom ¢ Srd December, 1870" . 











3041*, 4d.; 807, 6d.; 824, 8d.; 895, 4d.; 927, 10d.; 949, 10d.; 955, 10d.; 
962, 1s. 4d.; 963, 1s.; 969, 10d.; 971, 10d.; 981, 10d.; 984, Is.; 992, 8d.; 994, 


Is. 8d.; 999, 18.; 1000, 1s. 44.; 1004, 10d.; 100%, 6d.; 1013, 8d.; 1018, 
1s. 6d.; 1028, 18,; 1025, 6d; 1027, 8d; 1033, 1s. 4d.; 1034, 8d.; 1037, 1s.; 
1041, 10d.; 1049, 2s. 6d.; 1050, 1s. 10d.; 1052, 8d.; 1055, 8d.; 1075. 8d: 
1078, 10d.; 1086, Is. 6d.; 1091, 1s.; 1094, 8d.; 1098, 84.; 1107, 8d.; 1110, Sd.- 
1115, 8d.; 1162, 8d.; 1186, 4d.; 1193, 4¢.; 1195, 44.; 1200, 44.; 1201, 6d ; 1204, 
4d.; 1205, 6d.; 1207, 4d.; 1208, 4d.; 1211, 4d.; 1214, 4d.; 1215, 4d.; 1216, 4d.; 
1219, 4d.; 1223, 4d.; 1224, 41.; 1226, 4d.; 1230, 4d.; 1233, 4d.; 1235, 1s.; 
1238, 4d.; 1241, 4d.; 1242, 4d.; 1243, 4d.; 1245, 4d.; 1246, 4d.; 1933, 4d.; 
1936, 8d.; 2101, 4d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, oad amp yable at the Post-office, 5, = 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tut EnGineer, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings,’ dc. 
380. C. R. Simey, Sunderland, ‘‘ Stuffing-boxes.”—Dated 16th May, 1870. 

This consists in the use of a ring of metal or other suitable material, 
either in segments or merely divided, such ring being bevelled so as to 
correspond with suitable bevelling of the gland and the box. As the ring 
wears it is tightened as required by screwing down the gland, by which 
means the bevelled portions of the gland and the box respectively will be 
caused to press against the corresponding portions of the ring and force 
it into contact with the rudder head or other piece of mechanism to which 
the stuffing-box is applied.—Not proceeded with. 

1384. F. N. Merxner and J. Warmovucn, Manchester, “‘ Boilers.”—Dated 
16th May, 1870. 

The bviler consists of two parts, a lower part having two hollow sides 
or feet to rest on the brickwork on a level with the fire-grate, which 
hollow sides leave a passage under the lower part of the boiler to form a 
flue, and an upper part which is connected to the lower part by a series 
of short vertical tubes, leaving a flue space between the two parts. e 
ends of the tube enter sockets in the two parts of the boiler, and the 
joints are made by running such fusible metal round the tubes as will 
melt and allow the water or steam to escape if the boiler should become 
dangerously overheated. A damper is applied to the flue part of the 
lower boiler, which can be regulated by a rod, and another damper or 
slide may be employed to allow ashes and soot to fall or be removed from 
the flue.—Not proceeded with. 

1406. D. Smita, Liverpool, ‘‘ Furnaces.”—Dated 16th May, 1870. 

This invention relates to the construction of apparatus whereby the 
supply of fuel to furnaces or fires for generating steam, or for other 
purposes, can be effected by hanical means, thus obviating almost, if 
not entirely, the necessity for hand labour in firing, and at the same 
time, either alone or in combination with other apparatus, insuring a 
saving of fuel and preventing the formation of smoke in the furnace or 
fireplace. 

1444. B. Loncnart, Paris, “‘ Steam engines.” —Dated 19th May, 1870. 

This consists in an improved distribution of the steam. The steam 
enters the cylinder by the two openings, alternately opened or closed by 
the two slide valves. The discharge of the cylinder takes place automa- 
tically by the piston itself, which on arriving at the end of its stroke 
closes this opening, while, on the contrary, the other is opened to permit 
the escape of the steam when it has exerted its maximum power. —Not 
proceeded with. 

1446. J. A. andJ. Hopkinson, jun., Huddersfield, ‘‘Furnaces.”—Dated 19th 
May, 1870. 

The furnace door is carried on hinges in the usual manner, and a large 
opening or aperture is formed in or about the middle thereof. In this 
opening is hinged a wing valve or plate suitably formed to fit the opening 
when closed. This valve is connected by chain or other connection to a 
lever hinged intermediately on the door, and the other end of this lever 
is connected by arod to a cup, float, or bucket capable of floating in or 
upon quicksilver contained in a suitable vessel, and this lever is also con- 
nected by a chain or other suitable means to the frame of the furnace, in 
such manner that when the said door is opened the wing valve or plate is 
opened thereby, and the cup or bucket is at the same time plunged into 
the quicksilver, by which, on the door being closed, the valve is held open 
for the admission of air to the furnace.— Not proceeded with. 

1449. R. Pitt, Bath, ‘* Valves.”—Dated 19th May, 1870. 

The inventor employs a valve closing with the pressure of the water, 
and by preference this valve is mounted immediately over the joint on 
which the jib of the crane swings. The valve is connected with a piston 
of larger area than the valve seat, and the piston works in a cylinder, 
which it does not fit water-tight, or a small water passage may be made 
through the piston, In this way the water passes from the supply into 
the cylinder, and then both sides of the piston are equally exposed to 
the pressure of the supply from the raised tank or other source.—WNot pro- 
ceeded with, 


1427. W. Wa ter, Newcastle-upon-Tyne, ‘* Furnaces.”—Dated 18th May, 
1870. 





This consists in substituting for, or combining with, the ordinary 
grate-bars, a train of spindles or shafts, either mounted with cams or 
eccentrics, or made of such shape that the external surfaces of each 
alternately approach to and recede from the centre of the next spindle, at 
the same time that the spaces between the surfaces of adjacent spindles 
remain nearly or quite the same. These spindles areto be actuated simul- 
taneously, so as to break up and pass forward, the fuel being upon the 
cams or surfaces. A train of two or more of such we, may be used 
to supply fuel toa furnace of any known form, and whether it has moving 
parts, or the common-fixed furnace grate or fire-bars. A similar train 
may be used for carrying from the back of a furnace any clinkers, lumps, 
stoves, or other residues; or for forming a second grate for the further 
combustion of the fuel, or the coked or partially consumed fuel passing 
from a first or second set of revolving or other bars. 

1413. J. R. Maxwewu and E. Copz, Cincinatti, U.S., ‘ Steam pumping 
engines.” —Dated 17th May, 1870. 

This consists in the application and arrangement of the parts employed 
for moving the main slide valve or valves of the engine with the least 
possible friction of such parts, so as to cause a certain or positive motion 
of the valves at all times, either when the piston is working at slow or 
quick speeds or in changing the direction of its stroke under any pressure 
of steam that may be employed for working the engine. 

1416. E. Green, Wakefield, ‘* Steam boilers.” —Dated 17th May, 1870. 

The inventor first takes a barrel of a length corresponding to the 
length of the flues or thereabouts. This barrel has a series of holes or 
apertures in it, over which tapered tubes are attached by rivets, which 
are passed through the fianges of the tubes into the barrel. The narrow 
or smaller ends of the tubes are either formed with the flanges on them 
from the same piece, or pieces of metal or rim flanges are secured to them 
as found most convenient. The inventor arranges a series of such barrels 
side by side ina structure of brickwork, so that the whole of the surfaces 
of the barrels are subject to be acted upon by the fire or the products of 
combustion thrown off from it, with the exception of thefore ends, which 
come through the front wall and allow for cleaning out the iment. 
The barrels touch one another to close up the spaces between them and 
to form a roof or crown to the fire-box or frame flue, so that the flame 
and products of combustion may pass to the back of the barrels and mix 
themselves between the tubes on their way to the uptake or chimney, or 
to side flues, as the case may be. The upper parts of the tapered tubes 
are connected near their ends by short tubes one to the other, to preserve 
the water level and allow of the steam mixing. The tops of the tubes 
are closed by covers, which are bolted down to inside flanges on the tubes 
to make them steam-tight. 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 

1375. Arman, Bordeaux, “‘ Propelling vessels.”—Dated 13th May, 

187 


This cunsists in constructing vessels with circularfkeels and four pro- 
pellers, the screw or other 3 iers being placed at the ends of the two 
eters, arranged at t angles to each other, the quadruple propelling 
arrangement having for its object to admit of the v ig navigated 
in any direction, without drifting or making leeway. 
1404. J. Neepaam, Hammersmith, “ Ships.”—Dated 16th May, 1870. 

This consists in having in connection with each hatchway a square or 
other shaped tube extending down to within a short distance of the bottom 
of the hold. By these means when a leak has sprungin the bottom of the 
yessel, the water will enter until it has sealed the bottom of each of the 
hatchway tubes, when the air in the hold will prevent the entrance of 
any more water.—Not proceeded with. 

1407. T. Pace, Adelphi, “ Subaqueous operations.” —Dated 16th May, 1870. 

The inventor employs a tube terminating preferably in a close water- 
tight chamber, in which the divers descend beneath the water. This 
chamber, which must be of sufficient strength to withstand ~ external 


pressure (of the water at great depths, is made preferably of gn oblate 











Dec. 9, 1870. 
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eroid form, and is constructed with qunpertnanie near the base for 

e reception of water introduced by o— ‘ocated within the chamber. 
The chamber is constructed in one with a short section of tube at the 
upper part, which tube, for the sake of strength, may be continued 
downwards to the floor of the chamber, This tube is of sufficient 
diameter to contain a spiral or other staircase or ladder, and is provided 
wit rings or other means of attachment for mooring the apparatus. The 
top of the tube is formed to receive the end of another length of tube of 
similar construction, also containing a staircase or ladder, and other 
similar sections or lengths of tube are in turn superposed and connected, 
a water-tight joint being effected between each.—Not proceeded with, 
1421. G. Newson, Liverpool, “Raising and lowering boats.”—Dated 

17th May, 1870. 

A bar or beam is suspended by ropes and pulley blocks at each end to 
the eyes of the davits, the o gpa ends of the ropes being wound 
around windlass barrels pod y y an axis, mounted on the lower ends 
of the dayits. The axis is furnished with winch handles, by which the 
bar or beam to which the boat is suspended can be raised or lowered 
with great facility. The axis is furnished with a ratchet and pawl to 
retain the boat at any desired elevation, and also with a brake, by means 
of which the boat can be lowered gently and with perfect safety by one 
man only. Sliding bolts are arranged in connection with the bar or beam 
above referred to, the outer ends of such bolts passing across a recess 
and into a bearing formed at each end of the bar or beam. 

1432. W. Bronte, Edinburgh, * Vehicles.”— Dated 18th May, 1870. 

This consists in the employment of vulcanised caoutchouc, commonly 
known as vulcanite, as the substance or material from which the entire 
body, doors (in cases where such are used), and framework of the vehicle 
is, or may be constructed; but it is preferred to employ a light frame- 
work of wood, irou, or other metal as the basis of the vehicle, and to 
cover the frame with vulcanised caoutchouc. 


1439. J. Srkart, Bermondsey, “ Cleansing ships’ bottoms.”—Dated 19th May, 
1870. 


This consists in the application of steam obtained from the boiler of 
such engines to the exterior of the sides, bottoms, or hulls of ships or 
vessels when fouled with animal or vegetable adhesions, and the effect 
of it is to destroy all animal or vegetable life attached thereto or accu- 
mulated thereon, and to cause the same to drop off or become detached, 
leaving the hull free and clean.—Not proceeded with, 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, ac, 

1376. J. Dopp, Oldham, ‘‘ Spinning.”—Dated 13th May, 1870. 

The inventor employs the ordinary winding on drum, but forms upon 
one end thereof a scroll, gradually decreasing in diameter in proportion to 
the required differential motion of the spindles, and he provides means 
for taking up any length of chain, so that it may be unwound from the 
scroll when desired, or from a portion thereof only. 

1387, L. Turner, Leicester, ‘* Elastic fabrics.” —Dated 14th May, 1870. 

This consists in making elastic fabrics with a napped surface similar 
in appearance to the napped surface of woollen cloth, by the combination 
of the process of weaving elastic fabrics composed of elastic strands and a 
woollen face and cotton, or other nun-felting back, with a fulling, filling, 
and dressing process ur processes. 

1388. A. Fisner, Paisley, “ Dyeing yarns.”—Dated 14th May, 1870. 

For carrying and moving the yarn hanks a series of polygonal reels are 
fixed in pairs on the ends of horizontal spindJes, supported near their 
middles on the two side pieces of a movable frame. Worm wheels are 
fixed on the middles of the spindles, and gear with worms on a shaft 
lying below at right angles to the spindles, and driven by gearing at one 
end in any convenient way. The movable frame is conuected to counter- 
balancing weights by chains ur levers, and can be raised clear out of the 
dyeing vat for putting the yarn hanks on or off the reels, or be lowered 
down to the vat, to immerse the hanks in the dyeing liquor.—Not pro- 
ceeded with. 

1423. T. P. Youne and Taomasson, Bury, “ Looms.”—Dated 18th May, 

1870. 

This consists, First, in constructing the hooks giving motion to the 
healds witha single or double indentation in the form of a dovetail 
groove, one on either side, back and front, and forming each hook of 
separate pieces of vertical bars placed back to back, moving in guides, 
and which are acted upon for shedding by tappets on a barrel, chain, or 
other equivalent, in the ordinary manner, through the medium of toggel- 
jointed or compound levers, connected by rods, which receive motion 
from a double-faced cam or eccentric, which causes the levers to give the 
knives acting upon the indented rods or hooks a rising and falling 
motion, which will with each vibration of such knives cause them to 
cross or pass each other, in contradistinction to a retiring and advancing 
motion for shedding, as hitherto employed.—Not proceeded with. 

1424. G. Hopekixson, Manchester, “‘ Manufacture of quilts.”—Dated 18th 

May, 1870. 

The inventor employs a Jacquard apparatus or other equivalent appa- 
ratus for producing the pattern working in connection with the ordinary 
healds, or he employs the Jacquard apparatus alone. The warp may be 
contained on one beam, or on more than one beam, as preferred. 

1428. D. McC. Weston, Boston, U.S., ‘‘ Knitted goods.”—Dated 18th May, 

1870. 


This consists in the combination with separately moving latch needles 
of separately moving sinkers, co-operating therewith to draw off from the 
bobbin, and to press down a sufficiency of yarn for each stitch ; in a com 
bination with such sinkers and needles of mechanism for adjusting 
simultaneously the depth of descent of all the sinkers;in a novel con- 
struction of the sinker cam, whereby one or more of the sinkers in 
advance of the thread carrier shall be depressed before the needles have 
moved outward, thus serving to hold the fabric or web against the thrust 
of the peedles, and to insure the passage of the latch through the loop, 
such sinker or sinkers being then raised by the cam far enough to permit 
the thread guide to pass without obstruction, bas es so that while it 
shail not release the web it shall allow the last formed loop to pass under 
it, and be drawn through the loop previously formed ; in a novel means 
for automatically stopping the machine upon the breaking of the yarns ; 
in the employment of an automatically rocking and travelling for 
bringing reserve needles into action for the purpose of widening ; in pro- 
viding the pattern wheel with a ratchet and pawls to control the traverse 
of the rocking bar; in the combination of the pattern wheel with the 
shifting mechanism, whereby the machine shall be automatically 
stopped when the widening is done ; in an improved tension device; in 
other details, and also in an improved seam for uniting the edges of 
widened machine-knitted fabrics. 

1399. R. L. Harrerstey, Keighley, “‘ Beaming warps.”—Dated 16th May, 
1870. 

This consists in passing the two different series or portions of the warp 
respectively between a pair of nipping or delivery rollers, the two pairs 
of rollers being geared together so as to rotate at suitable relative speeds, 
and these rollers may be employed either in the warping or dressing 
machine for regulating the supply of yarn to be taken on to the warp 
beam, or they may be employed in the loom for receiving the warp from 
the ordinary beams and supplying the same at the suitable rate, speed, 
or tension respectively for fabrication or wearing thereof. 
sn, - D. Murry, New York, U.S., “ Steam engines.”—Daied 16th May, 

870. 

This consists in the manufacture of bearings, steps, or kings of 
paper or other pulp, so condensed, either alone or combined or mixed 
with other material, as to form a dense, hard, tough block, which may be 
cut or otherwise formed of any desired shape, and polished if desired ; 
and the invention further consists in applying hard blocks or bodies of 
the condensed material for packing stuffing or journal boxes to slides 
anc bearings, and in employing the same in the form of footstep bearings 
for spindles; and, further, in a mode described hereafter of condensing 
or consolidating the pulp. Paper rags, or other material which can be 
reduced to a pulpy condition, is finely cut, ground, or otherwise divided, 
macerated, and passed through a sieve, so as to obtain a pulp in which 
only the finest particles of the material are contained. 

1487. E. B Bicetow, Boston, U.S., ** Looms.”—Dated 18th May, 1870. 

The warps pass from the warp beam over a vibrating bar to the cloth 
fo ing line, as is usual. The vibrating bar, for which a roller may be sub- 
stituted, is supported by an axis which oscillates in ings an a 
depending lever arm affixed to it. A four-armed lever with which the 
tension devices are connected oscillates on a stud with its upright arm 
resting against the lever arm, so that when it is turned in one direction 
it raises the vibrating bar and tightens the warps, and when turned in 
the opposite directiun it slack them. The arm carries a strap 
which a weight is suspended. This weight, for which a spring may be 
substituted, acts in the direction to give tension to the warps, and is 
=” 8o as to produce the degree of tension required when the shed 

open, 

1431. H. E. Tou.e, New York, U.S., “ Looms.”—Dated 18th May, 1870. 

The inventor constructs a circular or curved shuttle race of curved rail 
or track pieces, the shuttle sliding upon it. In this race the shuttle 
moves in a ci path, the centre of whichis in or nearthe middle part 
of the fabric, where the weft or filling is being laid by the forward 
motion of the reed, and the inventor attaches the same to the framework 
or breast beam. 

1442. 8. Barrier, M 


This relates to doubling orthreads of cotton or oth 
stances, and consists petielpally in doubling such yarns or 





hester, « Dowbli: 9 cotton.”—Dated 19th May, 


fibrous sub- 
from 








the hank direct, instead of the usual method of winding them from the 

hank on to bobbins or reels, and then doubling them from the latter, 

whereby the process of winding is dispensed with, and hence a consider- 

able economy in time, trouble, and cost is effected.—Not proceeded with. 

1443. J. aud J. Smrruies, Middleton, “‘ Woven fabrics.”—Dated 191k May, 
1870. 


This consists principally in so arranging the warp that there shall be 
one end of thrown silk ani one end of spun silk alternately in each shed, 
by which arrangement the material presents a much more even and re- 
gularappearance than ‘‘poplinettes, or Japanese silks,” as hitherto woven, 
and at the same time possesses a much greater brilliancy of surface.— 
Not proceeded with. 

1440. J. Diccte and H. Boorn, Radcliffe, ‘ Looms.”—Dated 19th May, 
1870. 

A series of slidins * +s provided with inclined sliding surfaces are sup- 
ported in a suitabi ,ework secured to the loom side. These bars 
have their inclines i....cd in opposite directions, one set being placed 
above in the frame, and the other below the under set; being duplicate of 
the upper, each sliding inclined bar is independently supported on pro- 
jecting platforms, forming a portion of the frame and roller bars, and are 
so arranged that, when pushed forward by an arrangement of mechanism 
hereinafter described, force through the medium of their inclined sur- 
faces bowls secured to vertical levers connected with the “jacks,” giving 
the necessary rise and fall to the healds for shedding. 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1381. J. J. Aionetre, Paris, ‘‘ Dressing grain.” —Dated 24th May, 1870. 

The apparatus consists principally of a vertical natural or artificial 
millstone, revolving by means of the arbor within a suitable open fixed 
frame provided with a screen of wire gauze ; the lower part of this stone 
is of a conical shape, the inclination of which differs a little from 
that of the fixed millstone in such manner, that the distance left apart 
between the two stones is larger at one point than at another. To the 
arbor is further fixed a wooden circular block, partly covered with wire 
cord, the opening left apart between the card and the wire gauze which 
covers the lower surface of the fixed stoue being also smaller at one 
point than at another.—Not proceeded with. 

1405. A. W. C. Wittiams and C. McK. Tacortt, City-road, “ Lawn mowing 
machines.” —Dated léth May, 1870. 

This relates, First, to noiseless devices for connecting and disconnect- 
ing the roller and the revolving cutter, so that when the machine is 
drawn backward and is not cutting there will be none of the clicking 
sound occasioned by the ordinary ratchet apparatus. Secondly, it relates 
to the arrangement of an eccentric at the inner end of the handle for 
adjusting the same to any desired’elevation, instead of the chain and 
series of holes heretofore used in the said machine for that purpose. 
Thirdly, the invention relates to the employment of elastic or jointed 
bearing pieces at the front of the machine, instead of the shoes described 
in the aforesaid former specification. 

1433. G. R. Turner, jun., Charmouth, “‘ Winnowing machines.”—Dated 
Isth May, 1870. 

This consists in forming the sifting or riddling apparatus of winnowing 
or dressing machines with a sieve or riddle, sieves or riddles, of equal 
width with the blowing frame of the machine ; and in so suspending the 
sieve or riddle frame and the screen or screens of such apparatus, fitted 
with a rod having two connecting arms, so that the frame or screen can 
work from side to side parallel before the wind or blast, thereby allowing 
any number of sieves or riddles and screens to be used at the same time, 
and facilitating the feeding of the machine.—Not proceeded with. 


Class 5.-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c, 
1382. H. Ormson, Chelsea, ‘‘ Ventilating horticultural buildings.”—Dated 
14th May, 1870. 

This consists of a number of hot water cylinders with cylindrical pas- 
sage through the same, and in order to bring fresh air into this passage 
one or more pipes are so placed as to communicate with the outer air 
and with the passage, and such outer air thus gets warmed by contact 
with the heated surface thereof, and passes out intw the building by the 
openings of such passage. 





Class 6.—FIRE-ARMS. 


Class 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Jastru- 
ments, Lamps, Manufacture of Dress, dc. 
1383. E. G. MARSHALL, Rochester, ‘‘ Sewing machines."—Dated 14th May, 
1870. 

A bed plate having a curved arm or frame of the usual form is provided 
To this curved arm is pivoted the needle arm, carrying the needle at 
one end, and having at the other end a friction roller, which rests in an 
eccentric slot or way in a cam-wheel, by which it receives mvution. A 
shaft projects up from the said cam-wheel, having a hand wheel on the 
top. This cam-wheel reeeives motion either by a frictiun wheel bearing 
upon a rubber ring upon its periphery, or by a band which rests half way 
round it horizontally, and then passes vertically down over side pulleys 
resting in adjustable blocks or bearings.— Not proceeded with. 

1390. J. M. Srscer, Paris, “ Shirts.”—Dated 14th May, 1870. 

This consists in making the front, tail, or flap of the shirt to extend 
down about five inches below the navel, and the hind flap long enough 
to pass down over the thighs, through between the legs, and up about 
half way up to the navel. The part that passes through between the legs 
should be narrowed to some l4in. (more or less) in width. Loops of tape 
are sewed on the end of the tail near the corner, and loops are also 
sewed on the waist of the front of the shirt, about 10in. (more or less) 
apart ; then by puttingja string or a piece of tape through one of the 
loops on the tail of the shirt, and also through the one directly above it 
that is attached to the waist of the shirt on the front, and the other piece 
of string ortape in the other corresponding loops, and by pulling on the 
strings thus put through the loops that are attached to the waist and tail 
of the shirt, the end of the tail of the shirt will be drawn upwards to- 
wards the waist.—Not proceeded with. 

1396. A. and G. Sauce and L, Cacne., Paris, “ Raising dough.”—Dated 
16th May, 1870. 

This relates to a composition consisting of seventeen parts of a liquid 
resulting from the distillation of ordinary yeast, two parts of a solution of 
an alkaline salt at 5 deg. Beaumé, eleven parts‘of a solution of dextrine of 
“frumentum tridicum,” seventeen parts of a leguminous solution of 
dextrine of “‘verus astralagus,” six parts of a solution of hordein, eight 
parts of a solution of zein, eleven parts of a solution of gum, giving when 
dried at 100 deg., the chemical formula C?H"O# and at 13 deg. in vacuo 
giving the formula C!*HO*, eleven parts of a solution of flour obtained by 
washing the powder of the root of the *‘jatrophamanihot of Linnwus, or 
other kind of euphorbia, and seven parts of an extract of cartilage, by 
clear boiling.—Not proceeded with. 
1400. J. H. Banks, Knutsford, 

1870. 

This relates to an improvement in the construction of school fittings, 
such as school desks, framed desks, cupboards, drawers, easels, and other 
articles of similar kind ; and, Secondly, an improvement in the hinge or 
joint that is used to allow the desk board to be moved and fixed at any 
angle required. The same letters reference refer to all parts throughout. 
1418. F. J. Creaver, Red Lion-street, “‘ Moulding and stamping soap.”— 

Dated 17th May, 1870. 

This consists in a table or platform, on which are moulds or sockets to 
receive the soap, which is rotated by a pawl and ratchet wheel, driven by 
cunnections from a motion or driving shaft. When the paw! drops into 
a notch in the wheel it causes it to turn, and thereby move the platform 
through gearing ; but when the pawl passes over the wheel without con- 
tact with the notch the wheel and the platform are stopped. 

1429. S. C. Catiix, Cleveland, U.S., “ Beer-filling a ppargtus.”- -Dated 
18th May, 1870. 

This apparatus consists of a main tube, provided with a valve chamber. 
The induction tube is ted to the chamber, and the branch tube 
incloses the adjusting and tripping device, together with the float rods, 
valves, and the mechanism connected therewith. 

1430. J. SraRwey, Coventry, “Sewing machines.”—Dated 18th May, 1870. 

The object of this invention is to —, the looping apparatus of 
single thread or chain-stiteh machines. To this end the inventor con- 
structs the looper of an elbow lever, which is provided at its extremity 
with a oye or finger set diagonally, so that it will, when the lever is 
rocked, tangential t to the arc described. This lever at its elbow carries 
a pin or bowle, which enters a grooved cam on the driving shaft, in order 
that the looper may receive therefrom a rocking motion. 

1435. EB. Peyton, Birmingham, “ Iron and steel tubes.” —Dated 18th May, 


1870 
This ists in thé facture of welded iron or steel tubes formed 
with longitudinal fintes, grooves, or ribs, by drawing through suc- 
cessive dies similar to, or corresponding in form with, the sectional form 
of the tube required. 
1436. E. Peyton, Birmingham, “ Metallic bedsteads.”—Dated 18th May, 
0. 


“School furniture."—Dated 16th May, 








1870. 
This invention relates toimprovements in the manufacture of metallic 





bedsteads, sofas, couches, or other articles for sitting or reclining upon, by 
employing in their construction welded iron or steel tubes of various sec- 
tional forms (other than round, oval, or square), a reeded, fluted, or other 
form being imparted w such tubes by pussing them when highly heated 
through bell-mouthed dies, which vary in form according to the character 
of the grooved, reeded, or fluted tube required, hs described in the 
specification of letters patent granted to the same inventor, No. 1435. 

1438. American CicaR Company, New York, “Manufacturing cigars.”— 

Dated 18th May, 1870. 

This consists, First, in a series of rollers readily removable from their 
respective spindles or shafts; and, Secondly, in a spring by means of 
which the swinging frame is held in position and in a swiveiled and an 
adjustable follower; and, Thirdly, in a header for forming the head or 
point of the cigar.—Not proceeded with. 

1441. B.C. Move Windsor, “School Surniture."—Dated 10th May, 

1d,0. 

The top and front of the desk are in one, and rigidly joined. When 
the seat is to be used asa desk and seat it presents the iollowing aspect : 
The front of the desk is hinged or jointed to the front member, 
standards, or legs of the seat proper. The part of the seat on which the 
body is seated is formed in the shape of a fap hinged or jointed on to 
the back member, standard, or legs, which construction admits of its 
being lifted or turned up out of the way to allow a person to pass.—Not 
proceeded with, 

1422. H. Van Latruem, Berlin, “‘ Universal dial."—Dated 18th May, 1870. 

The object of this invention is to enabie the same dial to give the 
proper time of several places situated at a distance from one another. 
This is accomplished in one manner by the addition of as many times 
two hands (small and large) as there may be places of which it is desired 
to give the time. ‘hus, a dial giving the hour of five different places is 
provided with ten hands; the five small ones are fixed on the same 
socket, and the five large ones are also all fixed on a second socket, in such 
a manner that they necessarily turn all together, and at the same speed. 
Now, after having pl.ced on the axis or spindle which passes through the 
centre of the dial plate, firstly, the socket carrying the five small hands, 
aud thereupon that with the nve large hands, he has the time of five 
different places. Another manner of eltecting the same object is to form 
the dial with several concentric rings of the figures making the hours, 
which are arranged to occupy different positions in relation to one 
another, calculated in accordance with the variation in time between the 
various places the time at which it is desired to ascertain, Thus one pair 
of hands is sufficient.—Not proceeded with. 

1412. H. B. Greenwoop, Welwyn, *‘ Holding window shutters.”—Dated 
17th May, 1870. 

This consists in the employment of a traversing slide or slides, rod or 
rods, working in conjunction with loose elastic rollers, discs, or balls 
(contained in bevelled slots or hollow wedge-like recesses), between the 
window sash or shutter, and the frame, jamb, bead, or stop thereof. 

1417. B. Birnpaum, New SBroad-street, ‘* Legging-fastener.”—Dated lith 
May, 1870. 7 

There are two longitudinal bars, narrow plates, or brisks. On one e 
these bars, plates, or brisks isa movable or sliding plate or piece em- 
ployed in combination with a spring. This spring piate has a slot or 
orifice which receives a pin, stud, or projection fixed on the other bar, 
narrow plate, or brisk, and formed with a notch, neck, or recess ; or it may 
be narrower ata part of the shank than at the head. The spring is 
most conveniently in a slot at one end of the spring plate. The spring 
abuts against a part of the spring plate at one end, and at the other ena 
against a fixed abutment, which forms one end or part of « box, case, 
plate, frame, or guide in which the spring plate works, and which is 
fixed to one of the bars, narrow plates, or brisks. 





jALL, 


1450. J. Scui0ss, Cannon-street, ** Purses.”—Dated 19th May, 1870. 

The improved fastening consists of two parts, a button or stud fixed to 
one flap or part of the purse or other article to which the fastening is 
applied, and the other a plate, with a hole in it, fixed to the other flap 
or part thereof. The head of the button or stud is somewhat larger 
than its stem, and has slits or saw cuts made init in such manner that 
when it is forced through the hule in the plate the parts of the head may 
yield slightly, and afterwards again separate. The hole in the plate 1s 
made taper, to allow the free entry of the head of the button or stud, 
and its margin radial slits are formed dividing the metal around the 
hole into a number of teeth, which yield or spring slightly to allow the 
head of the button or stud to enter vetween them as itis pressed through 
the hole in the plate, and then return and hold around the stem of tne 
button or stud sufficiently aud firmly to keep the purse or other article 
securely closed. 


Class 8.—-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
aud Lighting Materials, Preparation and Preservation of Hood, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Gass, Lottery, Cement, Paint, Manures, dc. 

331. W. Hunt, Castleford, “ Detergent compound.”—Dated 10th May, 
1870. 

This consists of a new or improved detergent compound made in the 
manner described, which compound may ve added to soap in certain 
stages of its manufacture, and may also be used for other purposes. The 
detergent compound consists of a compound of soda, which he calls 
sesquicarbonate of soda. Although, for convenience of description, the 
inventor calls the said compound sesqui-compound of soda, yet be does 
not thereby wish it to be understood that the said compound has the 
exact composition indicated by that term, but he believes the compound 
to have very nearly the composition of a true sesquicarbonate of soda. , 
1332. J. RK. Duns, West Bromwich, “ Metallic alloy.”— 

Dated 10th May, 1870. 

This consists of a new or improved metallic alloy for the bearings or 
brasses of shafts, axles of carriages, and other rotating bedies, composed 
as follows, namely, of fifty-six parts by weight of spelter or zinc, three 
parts by weight of copper, aud one part by weight of tin.—.Not proceeded 
with. 

1333. B. J. Epwarps, Huckaey, 

May, i870. 

This apparatus consists, First, of a frame or frames to hold the nega- 
tive or negatives from which the prints are to be made. The negative 
plates are held firmly in their places in the frames by means of a grooved 
sliding bar pressed against the end of the plate by a screw, this screw 
being made to work in the same plane as the plate, or slightly above it, 
in order to prevent the plate being forced from its seat when pressure is 
applied. And, Secondiy, of aframe or frames to which the sensitive 
paper or tissue, as used for photographic printing, is trmly attached. 
these frames or boards, which carry tue,seusitive paper or tissue, are made 
by means of guiding pegs or supports to fit or register exactly to the 
frames which they carry the negatives to be used in printing, the whole 
being clamped or fastened together to insure contact between the sur- 
faces uf the paper or tissue and the negatives during the operation of 
printing, thus securing great accuracy or truth in the various parts of the 
print or picture, and obviating the necessity of adjusting the prints by 
band in their proper position on the negatives used in their production. 
1335. M. H. Strone, T. BarBonr, and C. C. Connor, New York, U.S., 

** Gas Jrom hydrocarbons,” —Dated 10th May, 1870, 

The liquid employed is hydrocarbon that is easily evaporated and 
known as gasoliae ; the same 1s introduced in a vessel from which a pipe 
leads to the evaporating apparatus, If the gasoline vessel is below the 
evaporating vessel a pressure is produced therein above the gasoline by 
compressed air or gas. The evaporating vessel is heated by artificial 
heat, and vaporises the liquid hydrocarbua surplus pressure in the eva- 
porating vessel, forces the gasolime back into its vessel, and hence away 
from the heat, and checks the formation of gas. ‘he heat employed is 
from a steam jacket in cases where that can ve easily obtained, such as 
on locomotive head lights, or from gus generated in the apparatus itself, 
and burnt beneath the evaporating vessel. When the latter mode of 
heating is employed a receptacle is provided tor a small quantity of 
alcohol or gasvline, to be burnt in starting the apparatus to heat up the 
evaporator. The gasoline vapours generated in tue evaporator are led to 
asmall nozzle, from which they escape rapidly in consequence of the 
pressure, and pass into a pipe leading to a gasholder, and near the nozzle 
air is admitted in a regulated quantity, so as to be drawn in by the speed 
of the issuing gasoline vapour jet and pass on into the apparatus, the 
gasoline vapours and atmusphere being thereby commingled and mixed 
in the proportions necessary to form an illuminating gas that burns with 
great brilliancy and is not liable to condense in the pipes leading to the 
burners. 

1336. J. McCormick, Boston, U.S., “ Brewing.”—-Dated 10th May, 1870. 
This consists in subjecting wort or mash liquor, first having been 

boiled, either by itself or in connection with hops or hop extract, to the 
action of charcoal, either animal or vegetable, or any equivalent material 
or materials, or to the action of charcoal or its equivalent in connection 
with a screen or screens, the wort or mash liquor being under heat.—Not 
proceeded with. 

1342. J. Crovzieres, Bloomsbury, “ Gas pipes.” —Dated 11th May, 1870. 
This consists, First, in a movable jacket or sleeve constructed to slide 

freely over the pipes to be united, and with an interior space for the re- 

ception of lead or cement to surround the said pipes, and provided with 
apertures for the admission and removal of the lead or cement, and with 

or without the rings, projections, or recesses. Secondly, in making a 

tight joint between two pipes by the bination of the af id sleeve 

with the tings, projections, or on the ends of the said pipes, and 
with lead, cement, or other suitable filling material. 


Jones and E. 


“* Photographing printing.”— Dated 10th 
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1350. F. Perry and J. J. Bencouau, Fenchurch-street, ‘‘ Preserving meat.” 
—Dated 11th May, 1870. 

The inventors enclose the meat, whether fish, flesh, or fowl, in the 
packing vessels and cook to a moderate extent, only stopping at the 
point at which meat is ordinarily removed from the fire. yy then cause 
condensation in the vessel by the application of cold thereto, so as to pro- 
duce a particular vacuum in the vessel, and admit into the vessel a small 
quantity, either diluted with water or not, of the preservative liquor 
for which — was granted dated January Ist, 1869. This liquor is 

a hi Ipt ite of lime and bi Ipl ite o! 1g sia, and when 
applied in — sufficient, say, to cover the surface of the meat, or 
nearly so, it will serve effectually to protect the enclosed meat without 
imparting to it any new or detracting from its proper flavour.—Not pro- 
ceeded with. 

1354. G. W. Wianer, St. Swithin's-lane, “‘ Deodorising sewage.”—Dated 
12th May, 1870. 

This relates to a previous patent, dated 15th June, 1868, No. 1954. The 
inventor adds to the subst. therein ted sulphate of alumina, 
sulphate of iron, sulphate of lime, and alumina. These substances, in a 
commercially pure or manufactured state, may be added to the substances 
mentioned in the af id ification, or crude alum containing sul- 
phate of alumina, sulphate of} iron, sulphate of lime, and free alumina, 
or any of them may be added to the said subst The sulphate of 
alumina, sulphate of iron, sulphate of lime and alumina, in either of the 
forms described, that is to say, either as separate substances or as con- 
stituents of crude alum, are either mixed with or dissolved in water and 
added to the substances mentioned in the aforesaid specification, or the 
said sulphate of alumi phate of iron, sulphate of lime and alumina 
in either of the forms described, are mixed with the substances named 
in the aforesaid specification, and the compound thus formed is mixed 
with or dissolved in water, and the mixture made in either of these ways 
is then added to the sewage, to be purified and mixed therewith. 
om, 5 CAMPBELL, Glasgow, ‘' Destroying vermin.”—Dated 11th May, 

70. 


This ists in a position made up from hellebore thirty to forty 
parts by weight, oil or grease thirty to forty parta by weight, spirits of 
tar and paraffin oil ten by weight, sulphur fifteen to twenty parts 
by weight, soft soap and glycerine thirty to forty parts by weight, pot- 
ash or other alkali eight to twelve parts by weight. In some cases where 
disease is excessive it is preferred when using the dip or smear to add 
thereto a small proportion of arsenic.--Not proceeded with. 

1362. G. Fawcus and G. Lunag, North Shields, ‘‘ Coating iron ships.”— 
Dated 12th May, 1870. 

The inventors take silicate of soda in solution, and mix with it ground 
chalk, whiting, or slaked and sifted lime or other calcareous matters, 
so as to form « pasty mass, and for the purpose of hastening the drying 
and hardening the inventors introduce finely powdered manganese ore, 
or any suitable cement. The pasty mass is made up as required, and 
may be applied with a brush or in any convenient manne: to the outside 
or inside, or to both the outside and the inside of an iron ship or other 
vessel.—Not proceeded with. 

1879. P. Pimont, Rouen, “‘ Preservative coating for walls, &c.”-—Dated 14th 
May, 1870. 

1000 lb. of potters’ earth is mixed with a suitable quantity of water and 
made into a paste similar to ordinary mortar. To this is added a mixture 
of 201b. of common oil and 4 Ib. of fish oil, and the whole is stirred. Then 
a separate mixture is made of 121b. of balls of archil or other similar 
plant in a suitable quantity of water to form a paste, and this is spread 
over that previously obtained. Then there are pulverised separately 8 Ib. 
of vegetable or animal charcval, or any suitable animal or vegetable black, 
and this powder is distributed over the whole mass of paste, and the whole 
is well stirred. After having previously beaten 24 1b. of coarse hair, in 
order to open it well, the filaments are strewed in small portions over 
the paste, at the same time agitating the material in ull directions in 
order to produce ‘the homogeneous mass-like mortar, and which is 
similarly applied to the surfaces required to be covered with it. 

1394. G. W. Hemans, Victoria-strect, ‘ Revivifying spent sulphuric acid.” 
Dated 16th May, 1870. 

The spent acid recovery process is conducted as follows :—The slush or 
spent acid is placed ina vessel represented in the drawings which ac- 
company these presents, which istermed the separator. Thisis heated up 
with dry steam until a temperature of about 120 deg. Fuh. has been 
reached. Then he sprinkles in about 61b. or 71b. of black oxide of man- 
ganese and turns on free steam. He covers the tank over, but ‘keeps a 
sharp look-out that it does not “foam over ; should it rise too high in the 
tank he turns off the steam for a short time, when it will subside. He 
keeps heating up for six or eight hours, and then allows cooling to take 
place, and when cool be removes what tar and oil has come to the surface, 
taking care that none is taken off except what is free from acid. 

1408. J. L. Monreriore, Kensington-gardens-sguare, “ Manufacture of 
bronze.” — Dated 17th May, 1870. 

This invention relates to an improved manufacture of bronze in which 
phosphorus or a phosphoric subst. is introduced during the process of 
melting the copper, tin, and other metals which form the basis of the metal 
known as “ bronze,” whereby its quality in regard to elasticity, hard- 
ness, and toughness is considerably improved as compared with the 
bronze manufactured in the ordinary way, as hitherto adopted. 

1409. E. F. Jones, Middlesbrough-on-Tees, ‘‘ Iron ”—Dated 17th May, 1870. 

This consists in manufacturing iron from Cleveland ironstone in t 
furnaces, by supplying them with raw or uncalcined Cleveland ironstone, 
either the whole charge, burthen, or load in a raw state, or part of it in a 
raw state and a part obtained or mixed with other ores. 

1410. C. Hunt, Nine Elms, “ Retort settings.”—Dated 17th May, 1870. 

In settings of nine or twelve retorts, with three in each vertical row, 
and in settings of twelve or sixteen retorts, with four in each vertical 
row, the inventor places the two outer rows on a lower level than the 
row or rows occupying the space between them, and in settings of fifteen 
retorts with three in each vertical row, and of twenty retorts with four 
in exch vertical row, he also places the two outer rows on a lower level 
than the rows occupying the space between them, or when two furnaces 
are employed, or when, for any other reason desirable, he places the two 
outer rows and the third or centre rew on the same level, and the two 
intermediate rows upon a higher level.— Not proceeded with, 

1411. J. H. Prayer, Birmingham, ‘‘ Phosphorus.”—Dated 17th May, 1870. 

This consists in effecting the condensation of the phosphorus vapour 
after it passes from the retort by means of a condenser of the following 
construction. The inventor makes the condenser by preference of blue 
brick or earthenware, and of about 18in. high and 10in. in diameter. The 
vapour of phosphorus is conveyed by an iron pipe from the retort into the 
top of the cond . The d , Which has no bottom, stands in a 
shallow vessel or tray of water, and has a small arch or vent hole cut 
away in one of its bottom edges. The vapourjof phosphorus, as it ange 
from the upper to the lower part of the condenser and over the surface of 
the water is effectually condensed, any permanent gases formed escaping 
through the water by the arch or vent hole described. The greater 
of the phosphorus collects in the vessel or tiay containing the water, 
the portion attached to the sides of the condenser being melted from 
time to time by means of « jet of steam introduced into the water, the 
melted phosphorus falling into the water. 

1414. J. Acnew, Liverpool, ‘‘ Cod-liver oil.” —Dated 17th May, 1870. 

The inventor forms a jelly by adding to about ninety-six parts of cod 
liver oil from three to four parts of gelatine, isinglass, Iceland moss, or 
equivalent substance dissolved in water, and then stirring the mixture 
until it assumes a jelly-like consistency. Citric acid, oil of lemon, or 
other acid or substance mixible with cod-liver oil, may be added in small 
quantities to prevent nausea, and improve the flavour ; or quinine, phos- 
phates, \tineture of iron, or other medical substances or preparations 
mixible with cod-liver oil may be added to serve as a tonic. 

1425. J. Castuexay, Paris, ‘‘ Alkaloids from coal tar.”—Dated 18th May, 
1870. 

This relates, in the First place, to the extraction of omiline, toluidine, 
naphthylamine, or other artificial alkaloids from the crude product or 
crude paste in which it or they are contained, and for this pu’ the 
inventor employs a liquid hydrocarbon instead of the usual mode of ex- 
traction by means of steam or distillation oa fire. Any liquid hydro- 
carbon which evaporates at a low temperature without leaving a residue 
may be employed, but the inventor prefers to use a petroleum spirit 
evaporable at a low temperature. The crude paste is to be heated b: 
steam and mixed with the liquid hydrocarbon, which dissolves the arti- 
ficial alkaloid, this mixture being s' up. The solution of the arti- 
ficial alkaloid in the hydrocarbon collects on the surface of the paste, and 
is to be drawn off and rectified. This operation is to be repeated two or 
three times or as often as may be required, until the artificial alkaloid is 
completely extracted. 

1415. - A. F. Mennons, Paris, “ Pigments and paints.”—Dated 17th May, 
1870. 

This relates, First, to an improved pig t posed of the product 
called Bartlett lead, or other similar products containing lead and zinc in 
natural combination, employed ain in the densified or undensified 
state ; Secondly, in the combination of the said Bartlett lead with oxide 
of zinc, ordinary carbonate of lead, barytes, and other ingredients, or any 
of them as desired, the ingredients being brought to a uniform degree of 
a or nearly so, and afterwards intermixed by sieving, or other- 
wise. 


nn 3 Lawrence, Basinghall-street, ‘‘ Printing ink.”—Dated 17th May, 


This consists in manufacturing irk by combining glycerine, saccharine 
ynatter, and some gummy substance, with colouring matter, thereby 
forming ink ; instead of, or in addition to the same, a bituminous or 
resinous substance may be used ; ulcohol or volatile oil, or both, may be 
added to the ingredients.— Not proceeded with. 



































1447. R. Oxtanp. Plymouth, ‘‘ Sulphuric acid.”—Dated 19th May, 1870. 
The arrangement of burners or calciners may be such as is usually 
adopted. The gases pass off into flues, and in the case of the presence of 
arsenic in the ore the flues are made of sufficient length to allow of the 
ion in them of the arseniovs acid evolved. The are 
led into a close vessel containing nitric acid, and are ca to pass 
through the acid and thence into the upper part of the vessel, where a 
mix with low-pressure steam ; they pass on to a second vessel, in whi 
they pass through sulphuric acid, and thence in like manner they pass 
through a series of three or more vessels containing sulphuric acid 
of different stre: , the last of the series being the strongest, or over 
1°70 specific gravity.—Not proceeded with, 


Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


1301. W. THompson, Leith, N.B. “‘ Recording telegraph signals.”—Dated 
6th May, 1870. 

The inventor employs a horizontal keyboard placed in front of the 
operator, and below the receiving instrument. The several finger keys or 
stops of the keyboard are by preference ranged in a circle or concentric 
circles, and the finger keys are carried on vertical stems, which pass 
down through holes in the keyboard or plate. The top of each finger 
key is marked with the letter or figure it is to represent. Below the 
plate is a horizontal arm or pointer capable of turning on an axis con- 
centric with the centre of the circle in which the finger keys are ranged ; 
this pointer is driven continuously by a train of wheels actuated by a 
spring. Around the axis of the pointer, and below the plane in which the 
pointer revolves, are four or other number of horizontal levers ; these 
levers turn on horizontal axes ranged round the axis of the pointer, and 
the levers are connected to one another. The outer end of each lever 
forms the arc of a circle, and the outer ends of the several levers together 
make up a complete ring ; this ring comes below the stems of the circle of 
finger keys. 

1343. J. Howarp, Ontario, “‘ Signal lamps.”—Dated 11th May, 1870. 

This consists in securing to the front of the lamp an additional frame 
for containing the coloured glasses, which are free to fall down in front of 
the frame, and indicate the required signal, on the attendant acting upon 
a spring catch fitted in the side ofthe frame. The frame is ‘carried up 
above the level of the lamp cage, and forms a box for holding the coloured 
glasses when out of use. The inventor fits thumb screws to the sash 
frames of the glasses, for lifting them up within the box, and which also 
serve for securing them in the up or down position if necessary. The 
bottom of the additional frame is open for removing the glasses when 
required.—Not proceeded with. 

1344. T. J. Guy, Goswell-road, Middlesex, “‘ Foot-travelling apparatus.” — 
Dated 11th May, 1870. 

This consists in mounting the sole or foot plates of foot velocipedes upon 
wheels placed — separate axles upon the outsides of the edge, or near 
thereto, to enable the velocipedes to be used in the streets with safety, 
and without fear of the ankle of the wearer being twisted or injured in 
turning corners ; also to admit of a person standing still upon them, or of 
propelling himself over the ground by a motion corresponding to that of 
walking. It is preferred that the axles should be of tapered form, and 
that the wheels should be held upon them by pins, screws, or keys. 

1347. C. Harrison, Westminster, ‘‘ Electricity.”—Dated 11th May, 1870. 

This consists in preventing incrustation or fouling of the bottoms of 
ships, in counteracting or preventing the deviation of their compusses, 
and in producing electric light on board by means of improved modes of 
applying electricity or electro-magnetism for those purposes. The 
inventor employs a galvanic battery or other suitable generator of elec- 
tricity or electro-magnetism, placed in any convenient situation in the 
sbip, and he connects the conductors from the generator with the 
sheathing or metal hull of the ship, one to the bow, and the other to the 
stern.—Not proceeded with. 

1445. G. Zanni, Gray’s-inn-road, ‘“‘ Magneto-electric apparatus.”—Dated 
19th May, 1870. 

The inventor forms the armature of the magneto-electric machine of a 
cylindrical form, channelling it longitudinally soas to form a bobbin, and 
this bobbin he fills with covered wire in the usual manner, and causes it 
to rotate between the poles of the magnet, which are brought together 
and are cut out so as to form a circuiar recess for that purpose ; or the 
inventor makes a bobbin of two flat circular plates of iron connected 
togetber by a flat strip of the same metal, and he fills 1t with covered 
wire as in the former instance.—Not proceeded with. 

1448. G. W. Renper, Newcastle-upon-Tyne, “‘ Cartridges.”—Dated 19th 
May, 1870. 

The inventor introduces into the cartridges flame ducts or passages, 
consisting of tubes sufficiently closed at the ends to prevent the intrusion 
of the powder. The flame ducts or passages may be formed in com- 
pressed powder, or in cardboard, or other suitable material.—Not pro- 
ceeded with. 





Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1256. W. ANDERSON, Brith, “Gearing for rolling mills.” —Dated 2nd May, 


1870. 

This relates to transmitting the power from the driving shaft through 
of gearing, which severally deliver the power to their respective 
rolls, thereby insuring that each roll shaft shall receive only the amount 
of power required to drive its roll, supposing the rolling mill to which 
these improvements are applied to consist of one upper and two lower 
rolls. The inventor mounts the lower rolls in bearings, which are made 
capable of sliding at right angles, or nearly so, to a mean radius line 
drawn from a common centre below those rolls, up through the axles of 
their res ive rolls, such centre being in the same vertical plane as the 

axis of the top roll. 
1257. J. J. McComs, Liverpool, ‘‘ Hoisting machines.”"—Dated 2nd May, 


1870. 
ists, First, in suspending the platform of hoisting machines 

from a counterbalance rope or ropes pendant from sheaves or pulleys 
which are mounted and driven for the purpose. Secondly, in an arrange- 
ment for arresting the descent and ascent of the platform, and for main- 
taining it at any desired elevation. 
1259. E. R. Werneren, Hythe, ‘‘ Saving life and property from fire.” —Dated 

2nd May, 1870. 

In order to enable persons rapidly and safely to descend from the win- 
dows of a burning house, he provides a cord (or it may be a chain) of a 
length to extend from the window tothe ground; he makes this cord 
fast at a convenient distance above the sill of the window when it is re- 
quired for use. Immediately below the point of suspension the cord is 
rove through a friction block containing a number of small sheaves, over 
which the cord is passed in a zigzag course. On the block a lever brake 
is mounted, the person desiring to descend connects himself therewith, 
— weight causes the brake to press against the cord in the block and 

p it. 

1262. J. A. and J.T. Emsxie, North Shields, “ Lifting and forcing fluids.” — 
Dated 3rd May, 1870. 

This consists in the employment for the above purposes of any con- 
venient p tic apparatus attached to and working in connection with 
suitable air and water pipes or tubes fumnished with convenient valves, by 
means of which liquids or liquid substances, such as mud and so forth, 
may be readily sucked or forced up, without such liquids or liquid sub- 
stances coming in contact with and fouling the working parts of the 
machinery, as is generally the case with the pumps commonly in use; 
also, when desired and necessary, in oa lift boxes, tanks, 
or receivers, placed at convenient altitudes (about every 30ft.), for the 
pu of temporarily recei' the liquid or air therein, such boxes or 
tanks being in connection with the tubes above mentioned and worked al- 
ternately. For instance, in a shaft about 90ft. deep the inventors employ 
four of such lift boxes with water tubes connecting them, and put the 
first (or upper one) in communication by air tubes with the third and the 
second with the fourth (or lowest one), in such a manner that the piston 
of the pneumatic apparatus, w! may be situated in any convenient 

at each and every half stroke causes the liquid to rise from two of 
the series of boxes to the two respectively above them, thereby making 
arrangement of water tubes and box the reservoir for the one im- 
mediately above it, thus doing away with the separate reservoirs now in 
use.—Not proceeded with. 
a, Bourton, ‘‘ Chamfering and building blocks.” —Dated 6th May, 


The inventor forms the plane block with a longitudinal groove or recess 
along its ptemans, U2 , across which groove the cu edge of the —. 
it is 








jects, the groove g rectangular, or of the shape of the wood before 

operated on. When the plane is to be used for chamfering, he provides an ad. 

justable plate in front of the e iron for regulating the depth or width of 

the bevel or chamfer. This a 

of the plane block, into w! eee e pereneks meee ot temnee epee’. 
sli ugh the plan 


works an adjus screw for setting . Insome cases it may be 
necessary to place the adjustable plate or gauge in rear of the plane iron 
or cutter when “‘ stop” p” moulding across the grain, 


for instance. 


1295. A. RieLey, West-square, “‘ Pipe wrenches.” —Dated 6th May, 1870. 

A fixed head, cheek, or boss is formed on one end of an lever 
orshank. This head, cheek, or boss has a aperture forming a 
mouth with jaws, one of which (the one having the concave inner surface) 
is provided with teeth, by preference ratchet shaped, with their square 





surfaces facing inwards, whilst the inner convex surface of the other 
jaw is left smooth. 
1297. E. Leake, Manchester, *‘ Eagraving rollers.”—Dated 6th May, 1870. 
This relates to etching or engraving rollers for calico printing, and con- 
sists, First, in giving a vibratory or wave motion to the roller, to be 
engraved in a pen: ph machine, and in a particular mode for supporting 
the roller to allow it to be moved to and fro endwise. Secondly, in the 
use of a band and parts acting in combination therewith for imparting 
a traversing motion to the tracer bar, and for bringing the tracer back to 
the point from which it is desired to start. 
1306. H. Brooke, Huddersfield, “‘ Drainpipe rests.” —Dated 7th Muy, 1870. 
In the construction of drains or sewers according to this invention the 
drain trench is ted to the ired depth, and along the centre line 
thereof another and narrower trench is excavated or formed; in the latter 
trench D-shaped pipes, ha’ sockets or butt ends, are laid. The to 
or upper part of these pipes recessed or provided with longitu: 
angular projections or shoulders, on which earthenware rests or supports 
are placed at intervals. The upper of the rest is concave, or of other 
form coi nding to the outer ferm of the pipes or drains for conve; 
sewage, which, in contradistinction to the D or subsoil drain, is term 
“the sewer,” the latter being supported by the rests over or above and 
along the line of the D or subsoil drain, the socket or butt joints of which 
are loosely stopped or tected by the use of clay or other suitable 
material, so as to admit entrance thereat of subsoil water, and yet 
revent entrance (in quantity) of sand or soil. The dra‘ of a district 
5 sanitary purposes is thus rendered subservient to the drying or 
carrying off subsoil waters, and a secure foundation for the sewer is 
obtained. 
1310. J. BuLtovucn, Accrington, “ Sizing machines.”—Dated 7th May, 1870. 
Inaddition to the ordinary breast beam and sheeting rod is placed a roller, 
under which the inventor causes the yarn to pass and puts the roller in 
movable bearings, which permit it to rise and fall as the yarn is tightly 
or slackly being wound on. He connects one of the movable arms whi: 
sustain the roller to a lever, which controls the catch above described, by 
which motion is given to the screw by which the strap is traversed, so 











that when the ble roller , the yara being slackly wound on, 

the catch is lifted, and the i ing di ter of the * beam 

gains on the delivery. 

1311. R. Weare, Newcastle-wnder-Lyme, “‘ Treating sewage.”—Dated 7th 
May, 1870. 


Iu order to free the sewage from foul matter, so as to render the liquid 
srusns Sap erecen tethonged uae disaster ices pomah eoveeh 
causes the sewage rom sewer, after throug 
a catch pit, where stones and sand are deposited, to eater a double tank ; 
the inner sides of the tank are perforated, and enclose and retain filter- 
ing materials. The liquid part of the sewage percolates through these 
materials from the interior of the tank to the outer perforated walls or 
sides, and escapes into succeeding filtering vessels, and so to the outfall, 
whilst the soli of the sewage remains within the first tank. The 
filtering materials employed are charcoal and washed cinders, the former 
being reduced to the size of swan shot or thereabouts. 

1312. L. Monp and J. Harcreaves, Widnes, “‘ Chlorine.”—Dated 7th May 
1870 


This consists in the d position of hydrochloric acid by chromate of 
magnesia, —— the formation chloriue and also of a compound, which, 
for the purpose of this specification, we call reduced chromate. The in- 
ventors again oxidise or restore the said reduced chromate by passing, 
forcing, or drawing air over, through, or amongst the said reduced chro- 
mate, kept at a suitable temperature, and use it again to decompose 
bydrochloric acid and so on.—Not proceeded with. 

1314. A, P. Price, Lincoln's-inn, ‘‘ Treating sewage.”— Dated 7th May, 





1870. 

The inventor, Firstly, submits to the action of air acid or acids, such, for 
example, as sulphuric or hydrochloric acid, or of mixtures of the same, 
any of the natural phosphates or mixtures of them, and ing | con- 
verted such phosphates as are capable of being rendered soluble by the 
action of the acids into a soluble form, he either employs the aame, or 
a solution thereof, in the following manner :—Whilst the sewage is cons 
tained in a cistern or reservoir, or whilst it is in the act of flowing 
thereinto, the requisite proportion of the soluble phosphates is to be 
added thereto, and after thorough admixture with the sewage by the 
use of agitators, or other well-known means, the sewage so treated may 
be allowed to remain tranquil in the reservoir in order that subsidence 
of the resulting precipitate may be effected, or after having added to the 
sewage the requisite amount of the soluble phosphates, a base—such, for 
example, as lime (by preference, in the form of milk of lime)— is to be 
added in such quantity as that the phosphates in solution shall be pre- 
cipitated. 

1515. E. Guewnis, Henrietta-street, “ Mustard plaisters.”—Tth May, 1870. 

This invention relates to improvements in the facture of tard 
plaisters, such as those described in a specification of a former patent. 
dated March 20th, 1867, No. 1212. The inventor substitutes benzine for 
the sulphuret of carbon, the solution being prepared in the following 
maner :—The inventor places, for example, about 4lb. of pure india rubber 
in sheets—this being the only kind suitable for the purpose—previously 
masticated by passing between toothed rollers in a closed apparatus, 
and subjects it to a temperature of from 80 to 90 deg. Fah., in about 5 lb. 
or 6 lb. of benzine, having a density of about 17 oz. per pint. 
operation is continued for twenty-four hours, after which the inventor 
introduces the mass into a tinned metal apparatus, provided with a stirrer 
similar to a churn, and well agitates the tents, simult. ly with 
which the inventor adds in small quantities at a time about 15 lb. of 
essence of petroleum. After this has been done, the inventor passes the 
viscous liquid obtained through a wire sieve, when it is ready for im- 
mediate use. As it loses its glutinous prperties by mecging, and becomes 
unsuited for producing the adhesiun of the mustard flour, various light 
hydrocarburets, obtained by the distillation of schists and other matters 
with lime and oils of naph may also be substituted for the essence of 
petroleum before referred to. 


1316. B. Bert, Bordeaux, “ Breeding oysters.” —Dated 9th May, 1870. 
consists in the form of a basin or enclosure, the walls of which can 
be built either with masonry or beton; their foundations must be below 
the lowest tides, and their heights above that of the highest, to prevent 
the loss of the eggs. On the inner surface, and to the height of about 
three feet from the d, is a sheathing of rough beton forming a sort 
of rock, each ity of which is a collector of oysters. The inside 
walls are of the same make, and are entirely covered with the rough 
heathing before tioned, and are of the same —. viz., about three 
feet, so that all their surfaces collect the spawn. These walls are all of 
the same length, but are built in contrary directions to each other, so as 
not to interrupt the current of the water in the basin at ebb and flow. 
The bottom of the basin is bevelled ; it has a declivityt ds the centre 
where the trench is formed, so as to drain the water from the basin. 
1322. T. Banks, Redditch, *‘ Needle wrappers.”—Dated 9th May, 1870. 

Needle wrappers are so folded that the slit into which the free end or 
tuck takes is made lengthwise, or in a longitudinal directi When a 
label is used the aperture which is to receive the tuck may be formed by 

mming the sides only of the label, thus leaving the middle part of the 
fabel ttached to the pper.—Not proceeded with. 

132 . R. Rurrer, California, “ Locking screw bolts,”— Dated 9th May, 1870. 

The nut to be secured will rest upon a washer, having on its side 
nearest the nut a raised rim or beading, against which one or more sides 
of the nut will bear, so that it will be prevented from turning or moving 
except in conjunction with the washer. After the nut has been firmly 
screwed up the washer beneath it is secured from turning or ee 
having parts of its outer surface or rim indented into grooves or hollow 
places provided for the purpose in the parts to which it is related.—Not 
proceeded with. 

1328. H. Jounson and R. J. Lecxy, Forest Gate, ‘‘Locking screw bolts.”—- 
Dated 10th May, 1870. 

The inventors make the nut in two parts, an inner and an outer part. 
The inner is serewed internally to fit the bolt, and externally it is 
tapered. It is split so that it can be expanded or contracted a little in 
diameter. The outer part is made internally to fit the taper a of 
the inner part, and externally it is made hexagonal, or of any other 
convenient form for applying a wrench or other instrument to turn it. 
When the outer surface of the aggre Pom and the iuner surface of the 
outer part of the nut are made cal 
feather, or key, which causes the inner part to turn with the outer 9 pea 
When the ‘culnae made pyramidal, or when they are conical, with one 
part flatted, this is not necessary. 


1329. B. H. Cuameroy, Brussels. “ et May, 1870. 
This consi rR oe r 























sts in new arrang pp ‘oro an inter- 
mittent flow of fluids, and whereby the misa; ion waste of 
water in cities, or in water has to be dis- 


ents w 
tribu' is prevented, and considerable profit obtained from the saving 
land tmontee tion of the flooding of buildings and the 
pace pipes, ts which frequently occur with the apparatus 
0} ly in use. 


1837. F. Broucuton, Regent’s Park, ‘‘ Perforated fire-bars.”—Dated 11th 


May, 1870. 

This First, in the fire-bars being peforated so as to permit 
the free passage of air through the bars, by which means they are con- 
stantly kept cooled, thereby ting clinkers or dross adhering to the 

bars, also preventing the burnlng, wear, and destruction of the bars 
rere ot toe See. Secondly, 
througe and opposite directions 

the 


other, air engines 
Siloti tr iblinh clliess the engines being toned, sod 
the are thus constantly cool, in whichever the engine 
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may be running. Thirdly, in cases where the engines travel a consider- 
able distance, and are turned for return journeys engine foremost. 
13490. H. A. Durrene, Paris, ‘‘ Water meter.”—Dated 11th May, 1870. 
consists of a chamber containing a movable partition of india- 
rubber or other analogous material. The water raises and lowers alter- 
nately this ition, the oscillations of which, being transmitted to its 
exterior by means ofarod, are counted in the ordinary vt The reversal 
of the direction of movement of the water is effected by a spring dis- 
tribution. A tube provided with two stoppers, and supported by slides, 
opens and closes alternately the inlet and outlet holes. When the water 
enters on one side it presses on the movable partition, which expels the 
water placed on the other side. The motion of this partition, by means 
of ting levers, contracts a spring, which, in ten: suddenly 
just when the partition arrives at the end its stroke, changes the position 
of the stopper tube, and thus, changing the ingress or egress of the 
liquid, inverts the direction of the movement of the water in the meter. 
—Not proceeded with. 
1348. E. Smira, Birmingham, “ Nuts and bolts.”—Dated 11th May, 1870 
The bolt-iron is rolled with a longitudinal groove therein, and the 
bolt is thus provided with a groove for the purpose of afterwards re- 
ceiving a snag formed on the inside of the washer hereinafter described. 
The washer is of the usual kind, except that it has the snag just referred 


1378. R. Me.uarp, Rugeley, “ Pressing machines.”—Dated 16th May, 1870. 
The nut of the screw is fixed in the centre of the beam, with part pro- 
jecting through the same, in such manner that it will turn round, but 
cannot slide up or down. Onthat of the nut which projects through 
the beam is attached a pulley, having an in ratchet. One end of 
a chain is fastened to the pulley, and wound round its periphery when 
the pressure is required to be exerted, and the other end of the chain is 
passed over a sal pulley at the end of the beam, with weights hanging 
thereon to give the required amount of pressure.——Not proceeded with. 
1385. M. HansEw, Copenhagen, “‘ Writing ball.”—Dated 16th May, 1870. 

The writing ball is an apparatus for the direct or indirect im on 
of letters, numbers, marks, signs, and figures (in raised, flat, or indented 
work) by the aid of piston-carrying reds, which are applied in such 
manner that their prolonged axes pass through one and the same point, 
which isthe centre for the common plan of all the pistons. 

1386. J. Warne, Blackfriars-road, “ Cooling.”- Dated 14th May, 1870. 

The invention essentially consists in the employment of a case or appa- 
ratus lined with charcoal or other non-conductor, with a space for 
liquid inside the charcoal, and between it and the lining, together with a 
coil or worm for containing ice or other cooling medium, the liquid to be 
cooled passing through the case and worm.—WNot proceeded with. 

1389. J. B. Hanpysipe and T..R. Yarrow, Glasgow, “ Springs.” : 

This ists in making springs in what may betermed a convido-helical 





to on its inside, and has also one or more lips on the outside, punched 
into shape to suit the class of nut intended to be locked. The manner of 
securing the nut is as follows:—The bolt being placed in position, the 
washer is slid therein, the snag with which it is provided sliding in the 
groove provided in the bolt, as before described, and thus preventing the 
washer from rotating. The nut is now screwed as tightly as possible 
against the washer, and is now in that position secured by turning down 
the before-named lip or lips of the washer upon either of the flat sur- 
face or surfaces of the nut.—Not proceeded with. 

1351. W. E. Newros, Chancery-lane, ‘ Nails.” —Dated May, 11th, 1870. 

The sharpening or pointing device ists of a removable adjustable 
piece of steel or hard metal, of suitable shape to form the point of the 
nail. This adjustable piece is adapted by screw bolts, or otherwise, to a 
hammer head, which, By a few blows, will bring the point of the nail to 
the proper form. For operating on nails already formed, and which may 
be presented cold to the action of the hammer to be pointed, straight- 
ened, and rigidified, it will be convenient to employ a separate machine 
constructed specially for the purpose. This machine will consist of an 
upper hammer head, with a point-forming piece, and an anvil or lower 
hammer head. 

1353. = W. Weext, New York, U.S., “ Ball floats.”—Dated 12th May, 
1870. 

This consists, First, in brazing together two hemispherical pieces of 
sheet copper into a ball, and, in order that interior support may be given 
to the metal of which the ball is made for the subsequent process of 
hammering, an orifice is fixed in the crown of the part by brazing. Into 
this orifice is screwed a pipe, which is connected with a hydraulic pump, 
by which water is forced into the ball until a pressure of from 100 lb. to 
200 lb, to the square inch, which pressure has been found most suitable for 
the purpose intended. The ball thus filled with water is then lightly 
hammered all over its outer surface, so as to condense, stiffen, and 
strengthen the metal ; and this hammering is continued until it is found 
that the water will not pass thruugh the pores of the metal. 

1356. J. F. Rocers, Holborn, “‘ An improved fuze.”—Dated 12th May, 1870. 

This is composed of —— chlorate of potash four parts, of casca- 
cilla barbe two parts, of corundum parts, or any non-inflammable 
ingredient may be substituted for this last, which is used to retard the 
flame and cause it to burn consecutively, of rubber dissolved ina liquid 
state three parts. This compound is now immersed in a sufficient quan- 
tity of bisulphate of carbon, benzine, or other solvent, to liquify the mass, 
and by thoroughly mixing bring it into a homogeneous state. The solvent 
is now evaporated by heat or exposure to a draught of air, when the mass 
is then ready for fabrication into coils or strands.—Not proceedet with. 
1363. H. Law, Strand, ‘‘ Meters for fluids.”—Dated 13th May, 1870. 

The improved meter consists of two pistons working in two cylinders, 
which pistons give motion to two cranks fixed at right angles to each 
other at opposite extremities of the same shaft, the fluid to be measured 
or admitted successively to the upper and lower extremities of the cylin- 
ders by arotary valve upon the crank shaft; the pressure of the fluid 
gives motion to the pistons, causing the crank shaft to revolve continu- 
ously in one direction, and the quantity of fluid which passes is regis- 
tered by a counting apparatus, which exhfbits the number of revolutions 
made by the crank shaft. 

1364. W. Danieit and H. Lunn, Holborn, “ Electro-magnetie engine.” — 
Dated 13th May, 1870. 

This relates more particularly to the construction of an improved elec- 
tro-magnetic engine and its battery, the principles therein being in a 
more judicious distribution of electro-magnets, and in arranging in an 
inner and outer series of such magnets around a circle, the inner series 
revolving and the outer series being stationary, and are so arranged in 
their relative positions that, while revolving, the different groups in the 
circle become alternately magnets and armatures, and magnets and 
magnets in s ion; the imy ts in the batteries used in such 
machines being that of employing double surfaces to the action of the 
excitants, in the usual space or capacity used in such batteries. 


1368. W. Jouny, Bayswater, “‘ Packing cases.”—-Dated 13th May, 1870. 

In constructing a crate or packing case the inventor makes the bottom 
of the crate or packing case of a framework, by preference of wood, bound 
together by metal, or it might be entirely of wood or metal. Each side 
of the crate or packing case is formed of an upright or uprights, which 
may, if desired, be connected together at their upper ends by a horizontal 
cross bar. The corner uprights he forms L-shaped in section, so that 
they shall perfectly protect the corners of the box or articles which may 
be pluced in the crate or packing case. The lower ends of the side 
uprights are received in notches or recesses formed at the side edges of 
the bottom framework, and they are attached to the bottom frame by 
hinge joints, which by preference consist of grooves or hooked pieces of 
metal formed in or attached to the lower ends of the uprights, and which 
hook over rods or pins carried at the sides of the bottom frame ; the 
= frames or uprights can thus readily be detached from the bottom 

rame. 
1370. J. Cotes and W. Henperson, Somerset, ‘‘ Scutching fibres.”—Dated 
13th May, 1870. 

For scutching flax the inventors take the flax suitably prepared by 
rolling, as is well understood, and clamp it ina holder. The holder may 
consist in a frame in which are two boards with grooved edges, which 
can be pressed together with a screw. The holder with the flax in it is 
placed in the machine on horizontal supporting bars, to which a rising 
and falling motion is given. The fibre which hangs down from the 
holders, several of which are in the machine at one time, is, when the 
holders are in their lowest position, seized between two rubbers, which, 
as the holders rise, rub the fibre whilst it is drawn up between them. 
As soon as the fibre has escaped from the rubbers, and when the holders 
are in or near their highest position, the rubbers separate, and the fibre, 
as the holders again descend, passes down freely between them. 

mm, 2, Meson, Leith, N.B., “Preserving vegetables.”—Dated 13th May, 








The object is the better preparing, clarifying, and preserving of vege- 
table juices and other liquids, such as lime and other fruit gatens, ote, 
malt liquors, cordials, and saccharine or other vegetable or organic solu- 
tions, and consists in using for those purposes the following agents, sin; ly 
or in combination with one another or with other substances, ame og 
- oe oat, A age tannin, olein, essential or aromatic 

ning § ur, cerine, nitrides, hyponibri 
= hyposulpiites” » gly , , hyponibrites, hyponitrates, 
1373. E. G. Peacock, Bath, ‘ Refrigerators.” —Dated 18th May, 1870. 

The object of this invention is to provide apparatus which may be used 
for refrigerating a, or at other times as a hot closet for retaining 
a sufficient degree of heat in cooked provisions whilst preparing them for 
the table or other uses, For these purposes the sides of the apparatus 
form two separate compartments, the outer of which forms either a cold, 
dry air, or a hot air chamber, as the case may be. The second compart- 
ment is to contain ice water, which may be put in motion by a syphon 

laced therein. The shorter leg of this syphon extends to or near the 

ttom of this compartment, and the bend of it rises to within a short 
distance of the top of it. The longer leg of the syphon is carrie] through 
into the bottom ice box, and there is upplied to it a tap to prevent or 
te the flow of water when necessary. The object of | this syphon is 

to draw off the ice water, or it may be used as an indicator when filling. 


1377. T. R. GinBeRt, Norwood, “ Fire escapes.”—Dated 18th May, 1870. 

It relates to the use of a ble bag or folding receptacle suspended 
by metal, or other ropes or it chains, to a metal drum or roller (or 
drums or rollers), in such manner as to be easily raised or lowered when 
in use, but at other times to close up out of sight within a verandah, 

ie, or screen, situated over the window to which the escape is 

a oop — = — is with for kee 
To or other tis an 
drum or roller is mounted in suitable wer doy whe hey 

8 





form, a strip of metal being twisted into a helical coil, whilst each single 

convolution of the coil is approximately in the form of a frustrum of a 

cone. 

1391. J. H. Murroy, Walsall, “‘ Casting mould boards.”—Dated 14th May, 
1870. 

This consists in providing each end of a casting mould board with a 
metallic band or cap which covers the extreme ends of the board and a 
small portion of its sides. The protecting bands or caps are preferably 
made from sheet iron, rolled or otherwise formed into a trough-like 
shape, the parallel sides of the bands or caps being at a distance apart equal 





to the thickness of the board. The inventor planes or cuts away the ends | 


of the board so as tv diminish their thickness sufficiently to allow the 

bands or caps to be fixed on the ends of the board, the outer surfaces of 

the bands or caps being flush with the surfaces of the board.—Not pro- 

ceeded with. 

1392. C. Wicksteep, jun., Swafham, “Filling water carts.”—Dated 
16th May, 1870. 

The inventor employs a movable or portable water tank capable of 
holding a sufficiency of water to fill one cart, or to fill two or more carts 
if desired. The tank is mounted upon legs of a sufficient length to 
admit of the water cart being placed beneath the tank, and is or may be 
provided with a pump and piping or hose, by means of which the said 
tank may be supplied with water from the ordinary sources. When it is 
required to fill a water cart the cart is brought under the tank, and a 
large valve fitted to the tank is opened, through which valve the cart is 
very quickly filled. It will thus be seen that a supply of water sufficient 
to fill a water cart may be pumped or otherwise conveyed into the tank 
whilst the said cart is on its journey to and from the steam engine or the 
place at which the said cart is emptied.-- Not proceeded with, 


1395. H. A, Brerrumpret and W. J. Lovepay, Kennington-road, “ Shaping | 


wood.” —Daled 16th May, 1870. = 
The inventors employ for this purpose a long bed with a sliding table 
to traverse from one end to the other by means of a screw which is at- 
tached to the sliding table at each end, and is by preference connected by 
the means of a nut in two halves; for giving motion to the table, a screw 


with right and left-handed thread causes the two halves of the nut to be | 


drawn close to or free of the screw, thus connecting or disconnecting the 

same. 

1397. W. Gitpey, Oxford-street, ‘* Box fasteners.” —Dated 16th May, 1870. 
The fastening consists of acylindrical or of a cone-shaped hollow socket, 

preferably of metal, although wood or other materials might be adopted ; 


tion of the fly-wheel the whole gearing was broken up. An 
examination showed that the fly-wheel alco was in a bad 
condition and required replacing. A new fly-wheel was run out, 
but the casting was worthless. Another has been run into the 
moulds, and it is believed the work is sound. What it will prove 
to be remains to be seen ; as also whether the othercastings, which 
it is thought have been well got out of hand, will prove of much 
lasting worth. It happens that at about this time last year a 
similar breakage occurred at the same works, and led to a similar 
forced cessation of activity. 

The current trade is quiet, but the prospects are regarded as 
decidedly better than they were even a week ago. 

Whilst current new transactions are few, prices keep firm, and 
the confid of the leading members of the industry is strong 
that an excellent demand will soon again be experienced. Their 
hopes are in a great measure fixed upon the necessities of Russia. 
Her railway requirements are known to be still very large, and it 
is no secret that negotiations have been begun which involve 
quantities of rails no less important than those which have 

eady characterised the purchases in the same quarter. 

The next preliminary meeting has been called for the 29th inst. 

here is no reason to expect that it will result in any change of 
prices. On the contrary, the rates of the past and some previous 
quarters will be waintained. The list prices of finished iron will 
all be regulated by the standard of £8 for bars. Pretty nearly 
these prices are being secured by the makers of the best iron. 
Second and third-class firms, however, are more easy to treat with, 
and very low prices are being taken in the last-mentioned denomi- 
nation. The exceptions are not, however, generally more con- 

pi than is customary during such a time of trade as is now 
being passed through. 

The blast furnaces are kept well going, but the iron is not 
leaving the premises as fast as could be desired. Still prices are 
eae They are a shade firmer this week than they were 

st, 

It is stated that the furnaces belonging tothe late Mr. Benjamin 
Gibbons, at Corbyn’s Hall, Kingswinford, which have been 
standing idle for some time, are to be relighted, and that 
— ironmasters have manifested their readiness to work the 
plant. 

Coal is quiet in the forge department, but that for domestic 
use keeps up. 

Excellent news continues to be whispered as to recent discoveries 
of deposits of fuel of the utmost importance to this district. 
There seems very little room to doubt that exceedingly valuable 
coal, stretching over tens of square miles, is lying beyond the 
boundaries hitherto laid down upon the Geological Survey 








' maps as those terminating the existing fields, ‘his is espe- 
| cially the case upon the border of the Cannock Chase district. 


this socket should have a length of about twice the thickness of the | 


material forming the side or fuce of the case or box to which it is to be 
applied; it has also formed on its periphery a slot or narrow slit, so as to 


permit a flat hasp or flat key to pass through it; this has a hole cut in it | 


near its lower end. The socket is let into or fixed to the face of the box or | wagons, carriage and wagon springs, steel, files, &c.; nuils, brass 


case, the hasp is attached to the lid in the usual manner, but in such a 

way that when shut it will be suspended within the box and will pass 

through thefslot in the socket; a cork, bung, or wooden plug is inserted 

into the socket from the outside and driven home through the hole in the 

hasp and thus holds it fast. 

1402. A. Pocock, Bishopsgate-street, “Invalid cup.”—Dated 16th May, 
1870. 


The inventor constructs a vessel or reservoir of glass, porcelain, metal, or 
othersuitable material,of such acapacitythatit wili hold enough of the liquid 
to supply the patient throughout the night, or during any other required 
period, “This vessel or reservoir is to be supported on a bracket or hanger, 
which is fixed or suspended upon the wall near the bed, and at such an 
elevation that it will be higher than —— in which the occupant 
of the bed may recline. To this vessel the inventor connects a flexible 
tube, which should be long enough to extend conveniently to any part of 
the bed, so that it may be adapted to whatever position the patient may 
happen to be lying in. The end of the tube is.furnished with « mouth- 
piece of any convenient form and materia!, anfi on or near this mouth- 
piece isa spring-clip, which always keeps the tube closed and prevents 
the escape of the liquid from the mouthpiece except when a slight pres- 
sure is exerted upon the said clip. —Not proceeded with. 








THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

CURRENT STATE CF FINISHED IRON TRADE—SHIPPING BUSINESS — 
HoME DEMAND—EXTENSIVE BREAKAGES OF MACHINERY—THE 
PROSPECTS WITH RussIA—THE NEX! PRELIMINARY MEETING— 
THE PIG IRON TRADE AND THE BLAST FURNACE PROSPECTS— 
IMPORTANT INTELLIGENCE AS TO EXTENSIVE VIRGIN DEPOSITS 
OF COAL—THE MISCELLANEOUS INDUSTRIES—ORDERS IN THE 
MARKET --THE RISE IN TIN—FAILURE OF A FIRE-BRICK FIRM—- 
SERIOUS DEFALCATION IN RAILWAY SCRIP—ANOTHER BOILER 
MISHAP. 

THE iron trade of this part of the country has suffered very 
little change since my last report. The change, such as it is, is 
not in the direction of improvement. Quietude is settling down 
upon the industry. Four and a-half and four days a week is the 
experience of the firms best off ; others there are who are not 
doing more than three days. 

A moderate amount of shipping business is being done with the 
United States, and with India, together with South America. 
The Antipodean colonies and Canada are very quiet just now, 
and not much more can be said of the Mediterranean markets. 
Nevertheless some few customers thereabouts are buying pretty 
freely. The Baltic trade is of course closed for the season. 

The leading home markets have made their largest purchases 
until the new year sets in. Driblets, however, continue to be re- 
quired chiefly by the engineering, the shipbuilding, the boiler- 
making, and the agricultural implement departments respectively. 
But Government outside the shipbuilding industry is as good a 
customer just now as any we have. A considerable amount of 
work is being done on account of inquiries on behalf of the nation, 
and the demand is such that at those establishments where the 
specifications have been placed a fair amount of work, in certain 
of the mills, can be seen ahead past Christmas. 

Certain firms who have work of that class in hand are just now 
inconvenienced by a state of things not unusual in this district. I 
have before called attention to the frequent breakages of machinery 
at ironworks in South Staffordshire, and have expressed a tolerably 
confident opinion that if ir s would pay a higher price for 
their rolling machinery in particular the extra money would be 
well laid out. My conviction has been based on the experience 
of firms who have not hesitated to spend upon machinery of this 
class three times as much as their neighbours, with the result that 
whilst their neighbours have been frequently inconvenienced 
and have suffered loss by breakages, they have kept steadily 
at work, The practice of the majority of firms in South 
Staffordshire is to make their own castings in their own 
foundries. It is true that weight and large proportions are 
often requisite, but a knowledge of the correct proportions is not 
always possessed by ironworks engineers, even if they should be 
able to have arrived at such a mixture of different classes of pig 
iron as is necessary to an otherwise enduring machine casting. 
Hence it happens that breakages are of frequent occurrence in 
South Staffordshire. At this moment an establishment has been 
standing for a fortnight in consequence of an accident of this 
class, and it is = | to be standing for another fortnight. Whilst 
they were in swing, commencing a good Government 
order, the chief driving wheel snapped, and with the excep- 





Birmingham and South Staffordshire need be under no apprehen- 
sion that they will want for coal at their own doors. Although 
probably the ten-yard coal in the bulk lies in a very limited space, 
yet fuel in successive strata is much more valuable; the 
wondrous ten-yard seam still lies over the extent we have indi- 
cated and within comparatively easy working depth. 

The miscellaneous industries of Birmingham and the district 
keep fairly active. 

The North-Eastern Railway Company are seeking tenders for a 
supply during the first six months of 1871 of bar and plate iron, 
ironwork, bolts, chains, and metal castings for carriages and 


tubes for locomotives, wire ropes, and the like. 

Amongst the inquiries now being made here by the War-office 
is one embracing 690 cast iron coal-boxes, and another for 420 
wheelbarrows. The coal-boxes will be sought after freely ; but 


| the terms upon which the authorities will succeed in getting the 


specification accepted will not be so much in their favour as if the 
demand had been made afew weeks back, when the foundries 
generally had less to do. 

Amuch better order is in the market from Yeovil. That borough 
asks for fifteen miles of cast iron socket pipes of Llin. diameter 
and under. 

Tin was advanced £3 per ton on Monday night, the result of the 
course taken by the Cornish smelters at Truro on that evening. 
They had received large orders from abroad, and the pacitic tune 
upon the Eastern question combined t» increase the conviction 
that the metal must advance. The increase is unfavouralie to the 
tin-plate interests, but it has not been sufficicut to cccasion any 
rise in tin-plates, 

A meeting of the creditors of Mr. Heary Williams, who for the 
last six or seven years has traded at the Patent Vire-brick Com- 
pany, at the factory, Tipton, has been held. The assets are only 
£450, and the unsecured liabilities are £1700. A composition of 
6s. in the pound has been offered. This the creditors refuse, but 
are willing to take 8s. secured. 

Serious losses, it is feared, will be entailed by Birmingham manu- 
facturers and others who hold scrip representing Stourbridge 


| Railway Company's stock. The Stourbridge stock was being con- 


verted into Great Western stock, when it was found that there 
were illicit shares of the value of £20,000, but ot the market value 
of £2000 less, all of which had been issued by Mr. W. T. Adcock, 
late secretary of the Stourbridge Company. Mr. Adcock is 


| supposed to have obtained £9000 upon the manufacture of the 





false scrip, and he has absconded, 

Another boiler mishap has taken place ia this district. On 
Friday evening last a short length of a seam in an ordinary 
cylinder boiler working at only 25 lb, pressure, at the works of 
Messrs. David Rose and Sons, Moxley, let out the steam and 
scalded three workpeople. The water bad been allowed to sink 
from vft. Gin. to lft.; hence the accident. The money cost oi 
the mishap wi!l be covered by £5. 





J. Bercer Spence anp Co.’s Weekxiy Cuewicat, Minerat, axp Merat 
Reront.—A quicter feeling has pervaded the chemical trade of the past 
week, but it way be partly attributed to the fact that inquiries on account 
of contracts have perceptibly diminished. There is, however, a healthy 
demand for home consumption in most products, and bleaching powder 
is notably advancing. Soda ash remains the same as last. Caustic soda 
is slightly in favour of buyers. The briskness noted in soda crystald is 
on the decline, as is generally the case at this season, but prices are tinm. 
The export trade is less than last week, and shipments to all parts, hagve 
decreased, with the exception of soda ash to the States. in regard tv 
minerals the improvement in iron ores continues, and somé “lafge 
sales have been made during the week, The increased activity iti the 
metal trade noted in our last still keeps up, and is likely te be widin- 
tained by the improved aspect of political affairs. Some extensive con; 
tracts in pig iron have been made, the delivery extending nyef next 
year, from which it may be inferred that consumers now cousider prives 
to be as low, or lower, than they are likely to rule in 1871, ,Copperds 
again firmer. Tin remains without change, while lead is advancing, 
Spelter unaltered. The Board of Trade returns for the motith ‘of Ucioder 
have just appeared. In alkalies an increase of about 16@t0ms on tlie pre- 
vious month is to be noticed. Prussia has taken a largely increased 
quantity—nearly 2000 tons, whereus in September she was ouly credited 
with 5 cwt.! There is an increase of upwards of 1000 tons to the Hanse 
towns, and Holland and “ other countries” figure with an increase. On 
the other hand, the exports to the United States show a decrease uf 1000 
tons, France of 120 tons, and Russia of 1500, the decréase in the latter 
being accounted for by the closing of the navigation for the season. 
There is a decrease in the quantity of manufactured-iron eaported of 
nearly 2500 tons on the previous month ; but a marked merease has taken 
_— in lead, which is 4114 tons against 2880 of the previous month of 

ptember. Of the first-named quantity Russia fakes 1748 tons as com- 
pared with 250 of the same period last year, and 41 tons of the previous 
month. Of imports, muriate of potash has nearly doubled ; but those of 
guano, nitrate of soda, and Pees are considerably less. Jrox.—Scotch 
pig closes at 51s. $d. to 51s. 6d. cash. Cleveland firmer, at 4is. for forge 
4, to 51s. for No. 1. Welsh bars, £6 10s. to £6 15s. Staffordshire bars, 
£7 10s. to £8. Hoop iron, £8 10s. Gas t 60 per cent. tu 67} per 
cent. off list. Boiler tubes, 40 per cent..to 42} per cent. Copper.—Ad- 
vancing in value. English tough ingot, £67 lls. to £68. Cuili slab, 
£63 10s. to £64. Tin.- Steady at full prices. English ingot, £128 to 
£129. Straits, £126 to £127;. Lead.—Very firm, and likely to improve. 
Best English soft pig, £19. Spelter.—U: English, £i7 lis. to 
£18. Silesian, apeual brands, £17 15s, te £18. 








« tration have been cx 
generally believed th. 
which will meet with 1. 


* ommon bars, £6 15s. to £ 


404 


THE ENGINEER, 


Dec. 9, 1870. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Scorcn Pid Iron TRaDE—DIMINUTION OF PRODUCTION— 
SHIPMENTS OF PIG IRON—THE MALLEABLE IKON TRADE—IKON- 
FOUNDRY AND ENGINEERING—THE COAL AND SHALE-OIL 
TRADES—SHIPBUILDING—MEMORIAL FOUNTAIN AT GLASGOW— 
THE NEW PIER AT PORTOBELLO—THE OPENING OF THE UNION 
RalLwaY AT GLASGOW. 

THE slight improvement in the pig iron trade, which I noticed 

last week as having resulted from the more peaceful aspect of the 

Eastern diplomatic question, still continues, although the change 

in prices is very trifling. French disasters are still influential in 

prostrating anything like confidence throughout commercial circles. 

The Glasgow pig iron market is at present firm, with a good deal 

- +. at 51s. 6d. and 51s. 7d. cash. No. 1, gm b, 52s.; No. 3, 
8. 6d. 

Owing to the continuance of the low prices obtainable for pig 
iron, and the excellent demand which at present exists for coal, 
some of the ironworks have diminished the number of their fur- 
naces in blast. Already four furnaces have been blown out, and 
there are reports that a few others may soon follow. 

The shipments of pig iron are still very good on continental 
account, For the last week the exports have been 6983 tons 
foreign, and 5338 tons coastwise, making a total of 12,321 tons, 
showing an advantage over the corresponding week of last year of 
2877 tons. 

The malleable iron trade continues in a state of firmer activity, 
considering the season, but prices are a little weaker. Little 
change need now be looked for until after the new year holidays. 
The regularity of American orders is very satisiactory, and there 
is a very fair turn over in all descriptions of merchant iron. A 
good deal of interest is at present felt in the trade regarding the 
report of Sherman’s patent process for converting metal of medi- 
ocre quality into first-class malleable iron. 

The ironfounders are everywhere very busy on all kinds of 
castings, particularly for railway work, both home and foreign. 
One of the largest concerns in Scotland is at present in course of 
erection at Coatbridge by Messrs, Miiler and Anderson. 

The coal trade is brisk, and full prices are obtained. The shale 
pits are all in full operation, the consumption at the mineral oil 
works being at the highest at present, as the orders for the season 
are generally given before the close of tle year. 

The engineers and machinists are all pretty full of orders, par- 
ticularly those who are engaged in the manufacture of sugar 
machinery. Messrs. McOnie, Messrs. Mirlees, Tuit, and Watson, 
and Messrs. A. and W. Smith and Co. are a!l working night shifts 
at this class of machinery. 

Shipbuilding is still brisk and firm, with prospects of a con- 
tinuation of good trade for some time to come. 

The Water Commissioners of Glasgow some time ago advertised 
for designs for a memorial fountain, to the best of which a premium 
of £50 would be awarded, without, however, any obligation being 
undertaken to adopt that design. The fountain isto commemorate 
the introduction of the water of Loch Katrine to Glasgow, and 
particularly to de honour to the memory of the late Robert 
Stewart, Esq., of Oncoa, who was the Lord Provost of the city. 
Ten of the designs submitted were considered upon as most 
worthy to select from, and the result of the voting as between 
these ten was the awarding of the premium to Mr. James Seller, 
jun., Glasgow. It was at first intended to expend about £3000 or 
£4000 on the fountain, but the committee are now authorised to 
expend only between £1500 and £2000, 

Lhe pier and promenade in course of erection at Portobello is at 
length taking shape. The workmen have now reached the point 
of the pier, and during the past week considerable progress has 
been made with the landing-stage. The chief part of the ironwork 
in connection with the steps leading from the promenade to the 
pier has also been got through, and the flooring is receiving its 
finishing touches. Many things, however, remain to be done before 
the structure can represent anything like the engraving and plan 
which is in circulation. 

The opening of the Glasgow City Union Railway for the con- 
veyance of passengers is now fixed tor Monday next, the 12th inst. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE PROPOSED BRIDGE ACROSS THE 
TEES AT MIDDLESBROUGH—THE WAGES QUESTION AND THE 
BoakD OF ARBITRATION—PRICES. 

Ir was gratifying to find on Change at Middlesbrough, on Tuesday, 

a large attendance and a still more cheerful tone than that which 

characterised the previous week. The returns of the Cleveland 

Jronmasters’ Association were most satisfactory, and!they, with the 

position of the Eastern question, had the effect of strengthening 

prices. Most of the pig iron makers are very well sold for several 
months, and they are not at all anxious to book fresh orders even 
at the present remunerative prices, believing as they do that they 
will obtain better contracts early next year. The demand for iron 
is certainly very great. Even the disastrous war going on in France, 
and the probability of a war between Russia and England, has 
during the past month had little effect on the pig iron trade of the 

North of England, for in spite of those drawbacks the stocks have 

decreased nearly 7000 tons. Such a state of things only shows 

that with peace on the Continent the immense productive power 
of Cleveland would, as I have frequently stated, be unequal to the 
great and growing demand for iron. 

The manufactured trade is active, but I regret to say the orders 
are getting low, and fresh contracts are not coming to hand. There 
is literally nothing new to report in this department. 

I have on two or three ,occasions calledattention to the desirable 
railway improvement proposed to be made by the North-Eastern 
Railway Company on ‘Teesside. That powerful company, who 
have a monopoly over the greater portion of the North of England, 
intend to make a railway through the colliery district near Sun- 
derland and Hartlepool, to Stockton aud Middlesbrough. To 
reach the latter town—the capital of the iron trade—they propose 
to cross the Tees by a swing bridge about two miles below the 
town of Stockton, and just at the high end of the iron town. 
The bridge would havetwo openings of 120ft. each, and could not be 
any real obstruction to the navigation of the river, that is to say, it 
sould notinterfere with theshipping tradeof Stockton. Buta section 

* the inhabitants of Stockton are jealous of the sister borough 
\dlesbrough, and unable to see how immensely the additional 
vay facilities would benefit them and the entire iron producing 

xt, are determined to oppose the building of the bridge. 

ockton town council endorse this view. It is highly pro- 

owever, that the North-Eastern Railway Company will 
1 carrying their project. 

lay next, the 12th inst., the Board of Arbitration will 

ing to consider the notice of the ironmasters of the 

sland to reduce the wages of the ironworkers, and 
the employers for an advance. These notices were 

70 months ago, so {that the question might be dis- 
‘ssible, settled before the end of the present year, 

vent between the masters and men terminate. 

“nee the notices were given the Board of Arbi- 

‘lecting information on the question. It is 
ut they will be able to make a proposition 

he approval of both sides, 

’es of iron in the Cleveland district :—Pig 

49s. 6d.; No. 3, 47s. 6d.; No. 4, 46s. 6d. 

7; best or cable iron, £7 5s, to £7 7s. 6d.; 
6d.; boiler plates, £910s. to £9 12s. 6d.; 
.; rails, £6 10s. to £6 15s.; light 

iddled bars, £4 12s, 6d. to £4 17s. 6d.; 

%6d.; wrought iron girders, plain, 
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WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

Tue Inon Trape: Zhe position more satisfe y: The future 
looked forward to more hopefully: The iron markets steadier : 
The Eastern question: Advicesfrom foreign markets reassuring : 
The reduction of stocks: Expected end of the Franco-German 
War, and the revival of activity : The United. States demand— 
THE HOME ORDERS—THE TIN-PLATE TRADE—STEAM AND HOUSE 
COAL TRADES—-THE PENYDARREN WoRKS—THE NEW BLAST 
ENGINE AT THE ABERSYCHAN WORKS—NEW STEEL RAIL MILL AT 
BBW VALE. 

As compared with the past three or four weeks the iron trade in 
this district is more satisfactory. Since the reply of Russia was 
made known the general aspect of the trade has brightened, and 
the future is looked forward to with considerable hope. No 
material improvement has yet. of course, taken place in transac- 
tions, but the markets are attended with greater steadiness than 
could be witnessed a week or two ago. It is now generally believed 
that the Eastern Question will meet with a peaceful solution, and 
that no further agitation in that respect will arise again for 
a time at least. Some time will have to elupse, however, 
before the conference can be held by which the difficulty is 
expected to be cleared up, and consequently uncertainty must 
continue to prevail to a greater or less extent. The prospect 
alone of an amicable settlement with Russia is of immense advan- 
tage to the trade of this as well as other rail makiug districts, as 
it will tend to keep up the relation between Muscovite purchasers 
and the ironmasters here, though their negociations in the mean- 
time may not be so important as formerly. But it gives reason 
still to entertain the hope that something like the usual extensive 
engagements will be renewed prior to the reopening of the Baltic 
season, 

Advices from many of the foreign markets are reassuring. Con- 
sumers’ stocks everywhere are said to be getting short, and it is 
clear that important purchases must ere long be made, unless con- 
sumption be suspended altogether. Of course it is well known 
what consumers and merchants are waiting for, and it is to be 
hoped that the cause of their delaying imyuiries will very 
shortly be removed. The end of the great Franco-German war, 
it is pretty generally thought, cannot be far distant, and 
then for a certainty will activity in the iron trade and other 
industries return. Besides the extensive repairs which will be 
necessary in the countries devasted by the great conflict, new rail- 
way works will be commenced in others, and a very large and legi- 
timate demand will be certain to spring up. Among the future 
customers for railway iron to be calculated upon, Austria may be 
regarded as one of importance, some appreciable railway conces- 
sions having already been made in that country. Good orders 
continue to arrive from the United States, but the requirements 
of that country are likely to increase considerably with the open- 
ing of the next year. T'rom some of the other distant markets 
inquiries are also looked forward to. 

A good deal of activity is to be witnessed at some of the works 
of the district, where howe orders are more frequently executed. 
There is a large production of pig in the district, aud there are 
more furnaces in blast now than for some time past. Some attempt 
is being made also to advance prices, but it is scarcely probable 
that unless there is a large accession ot rail contracts, the demand 
for pig will not long warrant such a course. ‘There is still a fair 
inquiry for bars and rails for home purposes, and some of the mis- 
celianeous descriptions of make. Quotations are upon the whole 
somewhat firmer than they were last week, owing mainly to the 
more favourable aspect of the Eastern question, Mails are from 
£6 to £6 10s. at the works, ordinary specifications; and bars about 
the same as last reported. In pigs there isa fair degree of firmness 
evinced, although the make is large, and likely to become 
larger. : 

‘There is, perhaps, some little improvement to be noticed in the 
tin-plate trade, there being a tolerably good demand for terne 
plates and other inferior descriptions, =| 

The position of the steam coal trade is without any material 
change since last week. Orders are coming in freely from various 
sources, and colliery proprietors have no difficulty in keeping 
their pits regularly employed. The cold weather continues to 
give a decided impetus to the demand for house qualities, and a 
brisk business is being done. , 

It is satisfactory to be able to report that further extensions are 
in contemplation at the Penydarren Works, Merthyr, by 
Messrs. Fothergill and Co. Preparaticns are in progress with the 
view of placing two of the blast furnaces in blast, and the same 
are now being put in order. This will give employment to a con- 
siderable number of additional hands. Messrs. Fothergill and 
Company have also just completed the purchase of ,the Dun- 
laiw collieries and other property from Mr. Samuel Thomas. 
These facts and other circumstances tend to show that the pros- 
pects of Merthyr and of the immediate neighbourhood are of a 
hopeful character for the winter months. 

A new blast engine of immense dimensions has been constructed 
atthe Abersychan Works. It has been named ‘“ The Richards,” 
after the designer, Mr. J. Richards, who is also the manager of 
the works: Its nominal horse-power,is 600, and it blows at the 
rate of 20,000 cubic feet per minute. The steam piston measures 
54in., and the blowing piston 105in. The engine-house is also a 
substantial and handsome building. The engine altugether is ad- 
mitted to be one of the finest specimens of mechanism to be seen 
in the district, There are seven boilers attached, and the ma- 
chinery is calculated to increase the production of the establish- 
ment about 300 tons per week. A dinner was given in commemo- 
ration of the starting of the engine. 

A number of the shareholders and directors of the Ebbw Vale 
Works witnessed the starting of the new steel mill at these 
works on Monday. Mr. Curtis, chairman of the board of directors, 
was present. The whole of the new works are indeed highly 
creditable to Mr. E. W. Richards, under whose supervision they 
have been constructed. By a contrivance which has been adopted 
in the construction of the new mill, the old process of lifting the 
ingots over the rolls has been done away with, the rolls being now 
reversed, and the ingots are drawn direct through the groove with 
much less trouble, 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

STATE OF TRADE: Leeds: South Yorkshire—NEWCASTLE QUAY— 
MAKE OF PIG IRON--NORTH OF ENGLAND INSTITUTE OF MINING 
ENGINEERS—LIVERPOOL STREET TRAMWAY CoMPANY—BLACK- 
POOL PIER COMPANY —STATE OF TRADE AT SHEFFIELD—BOYNE 
ENGINE Works, HunsLET—LIVERPOOL AND BIRKENHEAD RalIL- 
WAY—IMPROVEMENT OF THE WEAR—THE IRON TRADE IN D&RBY, 
SHIRE. ) 

Tue Leeds Chamber of Commerce, in reporting upon the iron- 

machinery, and engineer tool trades of that town and district, 

observes :—‘* The demand for iron continues good, and the makers 

are fully employed. Some of the machine makers are busier, 

several fair orders having been received, but the war onthe Continent 

still interferes with the trade. The tool trade continues good, 

and most of the makers are well employed. The makers of loco- 

motives and railway plant continue busy. The cut nail trade is 
uiet.” 

A fair and, indeed, active trade is being done at the South 

Yorkshire Ironworks. In steam coal a fair business has been done 

with Hull, but there is scarcely so much activity in shipments 

from Grimsby. For coke there is a very considerable demand. 
Newcastle Quay is being extended eastwards, 
The quantity of pig iron made last year in Northumberland was 

15,942 tons; in Durham, 658,506 tons; in the North Riding of 


| Yorkshire, 766,410 tons ; in the West Riding of Yorkshire, 105,765 
tons ; in Derbyshire, 188,353 tons ; in Lancashire, 436,662 tons. 

The North of England Institute of Mining and M i 
Engineers held a general meeting on Sa‘ y at Newcastle-upon- 
Tyne. A-report of the Safety C Committee was briefly con- 
sidered. A further discussion on ‘the subject is, however, to 
place in February. 

The Fr osems Street Tramway Company, with a proposed 
capital of £150,000, seek for powers to construct tramways from 
Liverpool, in the direction of Wavertree and West Derby, and 
over the Dock estate. 

The Blackpool Pier Company has declared a dividend at the rate 
of 9 per cent. per annum. 

There is an improvement in the American trade at Sheffield ; 
more is also doing with Australia and India. There is still great 
activity in all the heavy departments of Sheffield industry. The 
armour-plate and boiler-plate mills are fully employed, and for 
war matériel there is an active demand. For plates, bolts, &c., 
and other articles used in shipbuilding, there is a good inquiry. 
The houses engaged in what has come to be termed ** the railway 
trade” are fully employed. 

At the Boyne Engine Works, Hunslet, there are now on hand 
several p.irs of pumping engines and boilers for the Metropolitan 
District Railway, as well as a pair of horizontal condensing 
engines of considerable size, for a steam corn mill at Penzance. 

The scheme for uniting Liverpool and Birkenhead by a tunnel 
under the Mersey is again revived. Powers are to be sought next 
session by the Mersey Railway Co. (who in 1866 obtained certain 
authority for the project) to vary to some extent their original 

lan. , 
The Public Works Loan Commissioners have agreed to advance 
to the River Wear Commissioners £275,000, on condition that the 
River Wear Commissioners previously expend out of their own re- 
sources £9000 on the proposed works, ‘Lhe Commissioners have 
decided to dredge to a depth of 15ft. Negotiations are pending 
with a company for the establishment of patent fuel works; if the 
works are erected an increase of from £5000 to £10,000 per annum 
is expected to take place in the income of the Wear Commissioners. 

The ironworks in the Chesterfield district continue fairly em- 
ployed; a good business is being done in foundry and merchant 
iron. Pipes are in considerabic request. 
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Corren—British—cakeandtile; £5. d £ 8B. a.| £ada.. £8.a. 
PET COD ceccceccoecerees | O7,10 0.4. 68 O 0| 7010 0.. 74 0 0 
Best selected .... |; 69 ¥ 9%. 0 0 0/73 O 76 0 0 
S.. \svtdoen 172 0 We 73 O 0| 77 0 0..79 0 0 
Bottoms .....+06 a 175 U Oe 0 0 0] 81 0 0 ou 
Australian, per ton 169 ¥ 0... 72 O 0] 7210 v.. 75 0 O 
Spanish Cake ..ecees seeeee| 00 0. 0 0 0} 69 0 0..70 0 @ 
63 10 0.. 6410 0) 6610 0.. 67 O O 
66 0 0.. 69 0 0/71 0 0..7210 0 
Ye.itow Merat, per Ib. ...6..) 0 0 6 O 06}] 0 0 6 O O 6% 

Iron, pig in Scotland, ton....| 210 6 cash 215 9 cash 
Bar, Welsh, in London......| 7 2 6.. 710 0| 7 0 0. 7 2 6 
Wales ......| 610 0.. 612 6] 6 5 0. GlU U 
Staffordshire | 710 0.. 8 0 0! 8S 0 0.. 8 7 6 
Rail, in Wales.......... cooc] © 5 Oe C10 O01 700. 7 & O 
Sheets, single in London ..| 910 0..10 5 0/10 0 0..10 5 0 
Hoops, first quality ........) 810 0.. 9 5 0) 815 0. 9 5 © 
Nailrods ..... | 7 5 0. 715 0} 8 56 0.. &§10 O 
Swedish... .cccssccccsseese| 910 0..1015 0] 915 0.. 10 5 O 
Leap, Pig, Foreign, per ton ..| 17 12 6..1715 0/18 7 6.. 0 0 0 
English, W.B. .esecesseceeee| 1915 0.4. 0 0 0/1912 6.1915 
Other brands ..... -| 18 5 0.0.18 7 6/1815 0..19 5 O 
Sheet, milled ... 19 0 0..20 0 0/20 00... 0 0 W 
Shot, patent...e. 2010 9.21 0 0)/22 0 0.. 000 
Red or minium ... 1915 0.. 2010 0/2010 0.. uv OW 
White, Gry sesceccoees 27 vu O.. 0 0 0) 26 0 0..28 0 U 
ground 1m Oil sesees. 00 0.. 0 0 0/26 0 0.29 0 6 
Litharge, W.B. ...-. 000. 00 0/200. 008 
QUICKSILVER, per bot. . 10 0 0. 0 O O| 617 0.. 618 
Sperex, Silesian, per (710 0.. 1717 6/1910 0..1915 0 
Enyilisa V & SB .ccccccee 176 0.2.18 0 OJ} 1910 0. 000 
Zinc, ditto sheet... 2210 0.2. 0 0 0} 24 0 0...2410 ¥ 
STEEL, Swedish faggo 000. 000); 000.000 
ein sincctneas oe 14100. 00 0/15 00. 008 
Tix, Banca, per cwt. 6lu v.. 0 0 0} 515 0. 0 OW 
Straits, fin 6 9 0. 610 0] 515 0. 0 0 0 
For arrival . 6 3 0.. 6 5 vj 514 0. 515 g 
English blocks 61l 0. 0 0 0] 519 O. 6 Oy 
ee ccccccces eceee| G12 Oe O90 0 OO] 6 00. 61 y 
Refined, in blocks........| 614 0.. 615 0| 6 3 0. 6 40 

TrnpPLaTEs, per bx of 225 sheets 

JO G0KO ccccccccccsccccescce| 2 8 Ge 1 5 6] 1 8 0. 1 5 8 
IX Gitto.e ..coccccccsccccece| 21 9 O.. LL OF 1 8 OC. IN O 
IC charcoal Jecccccescocccee| 1 7 6. 1 9 0} 1 8 OW Ll O 
1X ditto. .ccccccccccccccccee| 113 6.115 0} 114 O.. 116 0 
CoaLs, best, per tom sesscseeeee| O18 O.. O19 0) 023 6... 0 0 O 
Other sorts secececcssscccee| 916 O.. O17 6) C1T 6. 0 0 0 
O1Ls, per tun, Seal, pale......| 35 0 0.. 0 0 vj/'40 0 0... Ou vu 
Brown .erccccccccccccese| SL O Use O O 0) 3510 O.. 26 0 O 
Sperm, IY ccccscccccccce| 25 0 0.. 0 0 0] 86 0 O.. & 0 O 
Whale, South Sea, pale......| 36 0 0. 0 00/4000. 000 
YOMOW sevcccccoseccceees | 39 0 O.. 0 0 0) 38 0 O.. 33 0 O 
33.0 0.. 0 00:35 0 0. 0 U6 
i ° 82 0 0.. 33 0 0) 32 0 0..'0 0 g 
Olive, Gallipoli 400. 000/57 00. OUY 
8) i 47 00. 00 0:55 00.50 u 
Palm .. 39 0 0.. 0 0 0/4010 O..41 0 
Linseed ...cccccccccccccscee | 2915 0.. 30 0 0) 2815 0.2 0 YU 
Rapeseed, English pale ....| 4810 0.. 0 0 9) 3910 0..40 0 0 
Brown ccccsscesssccceece| 46 0 0.. 09 O 0/3710 04. 0 0 0 
00 0/42 0 0. 00 0 
0 0 0} 3715 0. 000 
Lard 7% 00/75 00.00 0 
Tallow osvecccccccecsccccsecs 0000/3 00. 000 











PRICES CURRENT OF TIMBER. 


1870. | 1 . 1870. , 1869. 

£2e2 43 £ 8 Per load— £2440 44.4 & 
Teak ....s00e0ee00013 10 13 1/10 01 Yel. pine, per reduced C. 

315 415 8 019 18 1019 10 
410 do, .. 121513 10 13 0 1s ie 


© | Archangel, yeliow.. 21 lv 12 10, 10 10 12 Ww 
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SouTtH KENSINGTON MusEuM.— Visitors during the week endi 
December 3rd, 1870 :—On Monday, Tuesday, and Saturday )s 
from 10 a.m. to 10 p.m., Museum, 11,494; Meyrick and other 

alleries, 1479; on Wednesday, Thursday, and Friduy (admission 
&i.). from 10 a.m. till 4 p.m., Museum, 2159; Meyrick and other 
galleries, 94; total, 15,226; average of corresponding week in 
former years, 8568. Total from the opening of the Museum, 
9,996,877. 

BreEAKFASTt.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
The very agreeable character of this preparation has rendered it a 
general favourite. The Civil Service Gazette remarks :—“‘By a 
thorough knowledge of the natural laws which govern the opera- 
tions of digestion and nutrition, and by a careful application of 
the fine properties of well-selected cocoa, Mr. Epps has provided 
our breakfast tables with a delicately flavoured beverage. which 
may save us many heavy doctors’ bills.” Each packet is labelled 





| —JaMEs Epps & Co., Homeopathic Chemists, London.—[Advt. ] 
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ON CERTAIN SYSTEMS WHICH HAVE BEEN 
PROPOSED FOR EFFECTING THE ELECTRIC 
TRANSMISSION OF TELEGRAPH SIGNALS. 

No II. 

Supposing that, in an elongated (or een) terra- 
voltaic circuit, the internal resistance of the zinc-copper 
couple is found to be r = 10, half the measured resistance 
of the copper element to be R = 2, and the resistance of 
the indicating instrument to be G= 8, then, if we call the 
electromotive force (E) of the couple 100, we may 
express the current traversing the instrument by 

eR Dips 
~10+2+87 " 

Then the value of the additional current, obtained by 
doubling at the same time both the surface of the elements 
and the length of the line, will be—on the assumption that 
the internal resistance 7 has been halved, which is sensibly 
true only when the length of wire is small— 


one (2—1) x 100 x 10 - 
= 5 = 
10+2+8x (= +24+8)x2+[2x(2—1) ] 


The total current will now be I’ =I + C, and the increase 
of the current from 5 to 6°66 would probably be indicated 
upon the instrument employed for signalling. In this case, 
even when the actual length of line is doubled, signals may 
be obtained by making contact between the elements at 
the distant extremity of the line. 

If the original length be quadrupled instead of doubled, 
the increase of the original current (I = 5) will then be :— 


(4—1) x 100 x 10 
- 10 =26 
104+2+8x (+248) x4+([2x(4—1)] 





1661 (4) 


D 





Since the total current is now I + C’=7°98, the addi- 
tional current obtained by doubling the length a second 
time cannot be greater than I + C’— (I + C)=7°98 
— 6°66 = 1°32. e may allow that this difference would 
still be indicated by the signalling instrument, but it is 
evident that the effect due to the addition of a given 
length of wire to the terra-voltaic circuit is already rapidly 
diminishing. 

In the same way it may be found that if the length of 
wire be again doubled, i.e. the original length increased 
eightfold, the total current I + C” cannot be greater than 
8°87, so that the increase of the current by doubling the 
length of wire a third time is only about 1 in 9, instead of, 
as originally, 1°66 in 6°66. And if the length of wire be 
doubled a fourth time, that is to say, the original length 
increased sixteen-fold, the increase of I + C” cannot be 
greater than 0°5 in 9°37—an augmentation of the current 
which would not be indicated by any ordinary ustrument. 
And if the length of the circuit were then doubled it would 
be impossible to work it by means of contacts between the 
elements, as proposed by the would-be innovator whose 
scheme for —— communication between England 
and France received a useless practical disproval at the ex- 
pense of the Earl of Dudley. 

But even in the case of very short distances there is an 
insuperable objection to any plan of signalling by means 
of a terra-voltaic couple in which the normal condition of 
the elements is that of a closed circuit. In this case the 
positive element of the couple becomes so rapidly oxidised 
that the duration of its existence, when constituted by a 
— iron wire, is limited to a very short period. 

oreover the — element, generally a copper wire, 
becomes first polarised by hydrogen and subsequently 
covered with earthy matter by electro-deposition, the 
effect of which is that the electromotive force of the couple 
almost entirely disappears, 

Some interesting experiments, upon a novel mode of 
utilising a terra-voltaic couple for the transmission of 
telegraphic signals, in which the last mentioned objections 
are obviated, have recently been carried out by Mr. Ber- 
nard C. Molloy at the Brent reservoir near Hendon, The 
— import of the considerations and formule we 

ave applied in the preceding case is well exemplitied when 
the results actually obtained in the present case, in 
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contradistinction to those which were anticipated from a 
primd facie view of the arrangement, are presented to the 
telegraphist for explanation. In order to understand this 
equilibrated or balanced form of terra-voltaic circuit we 
shall require a diagram, and we shall need to recall certain 
principles which had b2en previously ied in the “elec- 
—s insulated” ova hic circuit suggested by Mr. 
D. FitzGerald. Let Z and (Fig. 1) represent respectively a 
= iron and a silvered copper conductor several 
undred yards in length, and laid in the earth so as to con- 
stitute a terra-voltaic couple ; = ¢ a cell of the same electro- 
motive force as the earth couple; and G a somewhat 
delicate galvanometer or other signalling instrument. 
Then, when the connections are made as shown in the figure, 
there will be no current whatever indicated in G ; although 
the poles of the cell at station R are respectively connected 
with large surfaces of metal in contact with earth. 
The reason of this is evident from Ohm’s law. Since the 
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0 to each other, any current must result from the 
difference (E—E’) of these forces ; and the equation for 
such current will be i= a4 calling R the total resist- 
E—E: 
tance of the circuit. Thus, when E=E'’, I=-j- = ’ 


It has been claimed, therefore, with perfect correctness, 
that, under the conditions here specified, the poles of the 
signalling battery, and the conductors Z C, are absolutely 
insulated from each other, although no dielectric or “non- 
conductor” is used to obtain this insulation. So far, the 
anticipations under which the experiments in this direction 
were made have—as might have been foreseen—been 
completely verified. Whatever may be the length, or the 
extent of surface, of the wires to which the 
connected, the result in regard to the insulation of the 
signalling current is the same, so long as the electromotive 
force of the terra-voltaic couple is not affected by a variation 
of the metallic surfaces. Thatsuch would be the case was 
by some electricians doubted, upon grounds connected with 
certain conclusions of Faraday, to the effect: that electrolytes 
have a conductivity pruper, or allow of the passage of 
electricity, without electrolysis, to a certain minute extent, 
which may become sensible when the surface of the 
electrodes is very considerable. The conclusions in —_ 
tion, it may be stated, had been previously disproved by 
several investigators, but were very satisfactorily nega- 
tived by the experiments at Hendon, which were on a much 
larger scale than any others that had been made on this 
point. This fresh vindication of the substantial accuracy 
of Ohm’s law in all cases where it can be applied is a 
collateral result of these experiments which is well worth 
noticing. 

We now come to the question of greatest interest amongst 
all those connected with the present subject matter—to the 
practical as well as to the theoretical electrician. This 
question has already received a solution, in a direction which 
now renders it of greater import from a theoretical than 
from a practical point of view ; but we will begin by placing 
it before our electrical readers as though it still required an 
answer. The fact of the electrolytic insulation of the poles 
of the signalling cell being veritied and admitted, it was 
further claimed in behalf of this system of telegraphic 
transmission that ‘‘ when a complete metallic circuit for the 
cell c z at the receiving station K is formed by depressing 
the key £ at the transmitting station T, this circuit will 
necessarily be traversed by a current, in the equation for 
which the electromotive force will be that of the cell ¢ z, 
and the sum of the resistances will be the resistance of 
this cell plus the resistance of the instrument and of 
the wires Z C.’ The proposition here advanced, being 
apparently in accordance with Ohm’s law, was suffi- 
ciently plausible to puzzle, if not to convince, many 
electricians who have not made a study of the laws 
which are applicable to the case of an elongated terra- 
voltaic circuit, and which have here been previously re- 
ferred to. To admit this proposition, however, would be 
to admit that the simple arrangement illustrated in our 
diagram, with certain almost obvious modifications, to 
allow of transmission from either extremity of the line, 
might advantageously replace the ordinary systems both of 
overland and submarine telegraph construction, at least 
for distances within five hundred miles. Unfortunately, 
both theory and experiment concur to indicate that the 
actual distance through which signals can be transmitted 
by this means is but a very small fraction of that here 
mentioned. We will now proceed to the explanation of 
this fact. ; : 

The mistake in the proposition above quoted resides in 
the use of the words “ this circuit,” and in the fact being 
overlooked that the cell elements, c z, are but a continua- 
tion of, or an addition to, the terra-voltaic elements ¢ 2, 
Thus, as will be more clearly seen by a glance at Fig. 2, 
the circuit to which Ohm’s equation is here applicable is 
one which includes no external resistance, properly 
speaking, beyond that of the key-contact at 4, although the 
resistance of the elements themselves forms a substitute 
for an external resistance. Were it not for this resistance 
of the elements themselves, the internal or battery resist- 
ance in this circuit would be exactly expressed by the 
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product of bd resistances between Z C and z c divided by 
xze 
their sum( Shece 9) according to the formula for derived 
currents. Under the actual conditions, the internal 
resistance of the couple is not diminished in the ratio of 
the increase of surface obtained by connecting z with Z and 
e with C, but in a less degree ; which determines the effect 
pee upon the instrument G by making contact at &. 
t will be seen that the formule given in the preceding 
article are appliable in the present case ; and that the in- 
dication upon G will be proportionate to the augmenta- 
tion of the current at %, consequent upon the decrease of 
the internal resistance of the couple, due to the addition of 
the surfaces c z to the elements C Z. 
In the experiments recently made at Hendon, on this in- 
pee system of transmission, the data following from 
ese considerations were unfortunately not applied. Had 
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tical point of view. With an earth-couple of naked wires— 
silvered copper and galvanised iron—distinct signals were 
obtained over a distance of half a mile ;, but in a subse- 
quent experiment over a distance of rather more than a 
mile and a-half, the signals, even upon a delicate instrument, 
were too faint to be readily discernible. It is by no means 
impossible, however, that with better arrangements, con- 
sequent upon the experience gained, distinct signals might 
be obtained on this system over a distance of several 
miles. 

On a future occasion we shall consider a system which 
constitutes an improvement upon this balanced terra- 
voltaic circuit, 








A CONCISE AND FAMILIAR VIEW OF THE 
LAW OF PATENTS. 


By C. Stewart Drewry, of the Inner Temple, Barrister- 
at-Law, Author of “A Treatise on Injunctions,” &. &c. 


A GLANCE at the present article and those which will 
follow it will at once show that they are not intended 
for the legal profession. Nor do they profess so to 
instruct inventors as to enable them entirely to dis- 
pense with experienced professional advice. They 
are simply intended to give to inventors such an amount 
of information on the subject as will enable them, before 
they resort to professional assistance, to avoid blunders in 
their preliminary p ings, which are often irremediable 
afterwards by any amount of legal skill. With these 
views the writer has been careful to avoid technical dis- 
cussions of law cases. He has, on the other hand, en- 
deavoured to state no propositions but such as are based 
upon the results of legal decisions. 

For a patent for invention to be maintained the follow- 
ing conditions must be fulfilled :—(1) The invention must 
be a fit subject for a patent—that is, it must be a new 
manufacture.* (2) The person taking the patent must be 
the first and true inventor. (3) The invention must be 
new and useful. (4) It must be properly and sufficiently 
described in the document called the “ specification,” which 
is lodged in the Patent Office. 

It is the object of the writer to point out concisely, 
and with as little reference as possible to jegal technicalities, 
how these four conditions are to be fulfilled, and what 
course it is prudent for an inventor to take in reference to 
his proceedings in obtaining a patent and in preparing his 
specitication.t 
Section I.—As To wHaT 1s A Proper SUBJECT FOR A 
PaTENT. 
A patent can only be sustained for the invention of a 
new and useful manufacture. The word “manufacture” 
is the word used in the Statute of Monopolies (21, Jas. 1, 
cap. 3), which may be considered as in fact the foundation 
of the power of the crown to grant letters patent for in- 
ventions.~ The term “ manufacture” has been described 
iv a very old authority to mean “something made by the 
hands of man;’ which means, in substance, that the in- 
vention must be something discovered by the ingenuity of 
the human brain, and made, or capable of being made, 
directly or indirectly, by human labour. 
In accordance with this broad rule it is perfectly well 
settled in point of law that a patent cannot be sustained 
for the discovery of something made ready for man’s use 
by the work of the Creator, as distinguished from some- 
thing made by the hands of man. By way of illustration 
of the distinction, if a scientific mineralogist were to dis- 
cover a new metal, ready made as part of the creation, he 
could not sustain a patent for the exclusive use of such 
metal. But if, by the result of his scientific investigations, 
he were to discover a process by which he could convert 
a known metal, or a combination of known metals, either 
into the equivalent of any known metal, or into a new 
specimen of metallurgy, he might sustain a patent for the 
new manufacture by that process; or, more properly, for 
the process resulting in the new production. Thus, if the 
dream of the alchemists could be realised, and a chemical 
process were invented for converting brass into gold, that 
would be the subject of a patent. So, though if the 
metals that compose solder were unknown, no one could 
support a patent for the discovery of those metals ; yet, if 
solder was unknown, a man might support a patent for a 
process for combining those metals so as to produce solder. 
in, the discovery of a new tree or new plant would 
not be the subject of a patent, because there there is no 
manufacture, but merely the discovery of a new specimen 
of the works of the Creator. But if ting were still 
unknown, the writer apprehends the discovery of that 
process would be a fit subject for a patent, because there 
would be a process contrived by man’s brain—in fact, a 
manufacture. The principle that the first discovery of a 
thing not made by the Lands of man, but created, is not 
the subject of a 2 was exemplified in a very recent 
case before the V.C. Malins. In that case the paten- 
tee rested his claim upon the first use, as he alleged, 
of combed Russian wool—technically called in the 
trade “ Russia tops”—for the manufacture of imitation of 
human hair; and he effected this by a known process of 
chemical treatment of the wool. So that there was 
nothing new in his invention, upon his own showing, 
except the first use of Russian wool, for producing a result 
before produced by the use of mohair and other fibrous 
materials, The learned judge held, without a question or 





* Though invention in its widest es and looking merely at its 
derivation, means “discovery,” or ‘finding out”—literally ‘coming 
upon ” something—yet it is not every discovery that is a fit subject for a 
patent, as will be shown hereafter. 

t The second, third, and fourth of these conditions are substantially 
three of the issues of fact affecting the validity of a patent, which are 
usually submitted to a jury in an action at common law, and to the jury, 
or the ju without a jury, when proceedings to enforce a patent-right 
are taken in the Court of Chancery. 

t The statute commences by a general sweeping away of monopolies 
granted by letters patent. It then saves certain specified patents, and 
then, L sec. 6, it saves “‘ letters patent and ts of privileges, for the 
term of fourteen years or under, to be made of the sole working 
or yy any manner of new manufacture within this realm to the 
true and inventor or inventors of such manufactures, which others 








it been otherwise, the results would -have been of greater 





electromotive forces of the earth-couple and of the cell are 





interest from a theoretical, and perhaps also from a prac- 


be not contrary to the law, nor mischievous to the State, by raising the 
prices of commodities at home, or hurt of trade, or generally incon- 
venient.” 
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a doubt, that, assuming the patentee to be the first who 
had used Russia wool for that purpose—which, however, 
turned out upon the evidence not to be the fact—such user 
of a natural production was not in law the subject of a 
matent, But if before the date of the patent no process 
Riad existed for manufacturing imitation human hair from 
Russian wool, and the patentee had invented a rew 
chemical process which would produce that result, there 
would have been a manufacture, and a proper subject for a 
patent in the new process, 

Neither can a patent be supported for the discovery of a 
principle; meaning by that term some law of or fact in 
nature not before perceived. Thus, if at the present day 
the expausibility of steam, or its susceptibility of conden- 
satiou by cold were unknown, the person discovering those 
laws of nature ‘could not sustain a patent for his discovery 
and for the use of those laws in every possible form of 
their application. But if he were the first to apply the 
principle of condensation for realising forcible motion, as 
in the atmospheric engine of Newcomen, or the first to 
apply the principle of expansion, as in Woolf’s expansion 
engine, then, for the practical application of these prin- 
ciples, their practical combination with matter, a patent 
might be maintained. It must be observed also, though 
this remark more properly relates to the specification, that 
in a patent of this kind showing a practical application of 
a principle newly discovered, if the inventor were to claim 
generally the use of the principle, his patent would be bad, 
x3 making too extensive a claim; but, on the other hand, 
the law will protect him in the exclusive use of the prin- 
ciple thus far; that it would not permit another person to 
use that principle by a mere variation in the mode of 
applying it, and would hold such mere variation in the 
mode of applying the principle to be an infringement; 
unless indeed the variations were so extensive as to con- 
stitute a substantially new process. The question, what is 
a@ mere evasive variation, and what variation constitutes a 
substautially different process, is of course frequently one 
of great nicety and difliculty. 

An inventor must not, however, suppose that every- 
thing that is in common parlance spoken of as a 
principle would entitle the application of it to the 
extent of protection above mentioned. In truth there 
is some principle or natural law of motion in every 
mechanical action. There is a principle in the com- 
mon crank, viz., that of converting rectilinear motion into 
circular motion; and if there had been a valid patent for 
the use of a crank at the time when James Wattapplied his 
well known sun-and-planet wheels for transmitting the 
motion of the beam of a steam engine to the fly-wheel 
shaft, it is probable, assuming that the crank had been 
then the first practical application of the principle, that the 
sun-and-planet wheel would have been held an infringe- 
ment; as, in fact, a line drawn from the centre of the planet 
wheel to the centre of the sun wheel during every part of 
its revolution represents the centre line of a crank on the 
fly-wheel shaft; the contrivance was, therefore in substance 
acrank, But the patentee of the crank would certainly 
not have been held entitled to every possible mechanical 
method that could be devised for converting rectilinear into 
circular motiou.* Again, there isin the parallel motion 
attached to a steam engine, the principle of converting 
into rectilinear, or nearly rectilinear motion, the motion of 
a body moving in an are of a circle in one direction, by 
subjecting that body toan attraction at every instant of its 
motion, drawing it in a corresponding arc in the opposite 
direction. Both this principle of motion and the principle 
of motion carried into effect by the crank are principles 
well known in theory for ages; still, when carried into 
effect, in the one case by the parallel motion attached to the 
beam of a steam engine, and in the other by the crank, 
they constitute what is in common language called the 
principle—more properly the fundamental character—of 
those contrivances; and if patents existed for those 
mechanical implements or material contrivances, a person 
adopting the principle and carrying it into effect by some 
variation of contrivance possessing in itself no material 
merit, would be held to be an infringer. But the courts 
of law would not give the same extent of protection in 
such a case as will be given in the case of the first dis- 
covery of a principle, properly so called, embodied in a 
material contrivance. It would be always prudent, there- 
fore, when a person invents something based on a principle 
theoretically known, though not before applied, that he 
should show as many effective modes as possible of carry- 
ing it into effect, and not rely too much upon the merit of 
the principle involved and first applied by him. 

A patent cannot be sustained where a machine is already 
known as applied to one manufacture for the application 
of that specific machine to another manufacture; as, for 
instance, if a sewing machine had never been used with 
anything but cotton thread, a patent could not be supported 
for applying that very machine to sew with silk thread, 
because the machine being known, and the material used 
being known, although never before used with that 
machine, there would be no new manufacture. But if the 
application of the machine to silk required variations in 
the structure of the machine a patent might be taken for 
those variations. Generally it may be said to be settled 
that if an invention is based upon novelty of construction 
or process, a patent for it will be sustained, provided 
always that there is also the ingredient of utility; and the 
law is not astute to measure the quantity of novelty. Pro- 
vided there is some novelty, coupled with utility, the in- 
vention would be the proper subject of a patent.t Thus, 


for instance, in a recent case of “Curtis v. Platt” (cotton 
spinning machinery) the object was to arrest at intervals 
the rotation of a particular shaft, and after an interval of 
rest, to permit its renewal of rotation. The plaintiff 
effected this by the following combination of known 


the use of the hot blast for the same purpose; anthracite 


‘ coal or culm was also known, and the use of the cold blast 


for smelting with anthracite coal had been publicly tried, 
though unsuccessfully; but the hot blast had not been used 


| with anthracite coal, and Mr. Crane’s patent was taken for 


mechanical instruments, viz. a double clutch box, kept , 
closed by a spring, wheuthat sprivg was unresisted by a pin | 
which could at intervals be pressed against one half of the | 


clutch box, so as to force and keep it open for a time, and 
could then be withdrawn so as to allow the clutch box to 
be again closed by the spring. The movement of the pin 
was produced by two inclined planes on a plate, which was 


at intervals moved up and down; when the inclined planes | 


were pressing against the pin the clutch box was kept | 


open, and the shaft ceased its rotation; when, in the move- 


the application of the hot blast to anthracite coal. There 
was nothing else in it; the novelty was, therefore, next to 
nothing—in fact, looked at by the light of other cases, the 
discovery would seem to have been the discovery of a fact 
in nature rather than of a manufacture; for the process of 
blowing both cold air and hot air into a smeltiag furnace 
was quite common, and both materials, common coal and 
anthracite coal, were known and used. The discovery was 
of the fact that if you put anthracite coal into a common 


| blast furnace, supplied with a common hot blast apparatus, 


ment of the plate they passed away from contact with the | 


pin, the clutch box was again closed by the spring, and the 
rotation of the shaft recommenced. By this arrangement 
two stoppages of the shaft could be effected during each 
rotation, but no more; that was admitted on the trial. 
The defendant used precisely the same combination of 


mechanical instruments—a double clutch box, a spring, a | 
| approbation, and it is at least doubtful whether any future 


pin, and inclined planes, but he arranged them differently. 
Instead of making the inclined planes act upon the pin, be 
made the pin act upon the inclined planes; the inclined 
planes, instead of being placed on a plate moved up and 
down vertically, were placed on a circular plate, and were 
brought round by a rotary motion of the plate to receive 
the action of the pin. There were details in both con- 
trivances into which it is not necessary here to enter, but 
the broad result of the different arrangement of the same 
parts was this—that the defendant could effect two, three, 
four, or more stoppages of the shaft in one rotation, while 
the plaintiff could only produce two, The court held that 
both inventions being combinations, the patentee must be 
confined to his specificcombination, and that the defendant’s 
was a substantially different combination from that of the 
plaintiff, so that the result of the judgment was in effect that 
the combination of the defendant was a new combination. 
Small, therefore, as the novelty unquestionably was, it 
would have been sufficient to support a patent on the score 
at least of novelty. 

In another recent case of a chemical invention, “ Simpson 
v. Holliday ” * (Medlock’s patent), where many chemists 
had been for years searching for the extraction of a red 
colour from aniline, and had for that purpose treated it 
with an endless catalogue of acids and chemical substances, 
but had never thought of arsenic acid, and Dr. Medlock 
hit upon a combination of aniline and arsenic acid, and 
produced the red colour known as magenta, it was held 
that, so far as novelty and being a fit subject for a patent 
were concerned, Dr. Medlock’s patent was a valid one, 
though it was afterwards declared void on other grounds. 
I will mention only two other instances where the novelty 
was as slight as it is well possible to conceive, viz., the 
case of “ Lewis v. Davis” (1 Web. Pat. Cas., 488). There, 
in shearing cloth by means of rotary cutters moved by 
machinery, the cloth had been previously to the plaintiff's 
patent sheared from end to end; and cutting from list to 
list by shears was known; and the only novelty of the 
invention—for there was no material alteration in the 
mechanism—was that the plaintiff sheared the cloth by 
rotary cutters from list to list; in other words, there was 
po material difference between the instruments operating, 
but there was a difference, and a useful difference, in the 
mode of presenting the thing to be operated upon. And in 
a case of “ Russell v. Cowley (1 Web. Pat. Cas., 459), iron 
tubes had been made by welding the joint upon a mandril. 
The invention consisted in dispensing with the mandril, 
and drawing the tubes through dies forming a conical hole. 
The process of pressure was not new in itself, and the sub- 
stance of the invention was in fact dispensing with the 
mandril. The patent was upheld. 

It would be out of place in this journal to embarrass the 
reader by referring to a multitude of authorities, It is 
sufficient to say that the broad rule settled by authority is 
this—that if there is some novelty in the process or con- 
struction, and also utility, a patent for such process or con- 
struction will be sustained. Utility is, however, an essen- 
tial ingredient. A patent for an invention shown to pro- 
duce no useful result is bad, however much there may be 
of novelty. In truth, although the statute of James I. 
does not even mention the word useful, but only requires 
“some new manufacture within this realm,” and the ueces- 
sity of utility is wholly derived from an unbroken series of 
judicial decisions, there is in reality hardly any other 
test of distinction than superior utility, when inventions 
run, as they frequently do, so close to each other that the 
actual distinction between them, disconnected from their 
relative results, is with great difficulty appreciable. It 
must be recollected that superior utility logically involves 
difference, because machine A or process A can have a cer- 
tain and specific effect, and no more; and if machine or 
process B does something more than A there must be of 
necessity a difference, or there could be no additional 
action. It is, therefore, fair, and indeed almost unavoid- 
able reasoning, that if you find machine B producing a 
better effect than machine A there is novelty, however 
trifling it may appear to the eye. The case of “Crane v. 
Price” may be thought to furnish reasons for saying that 
superior utility affords a ground for caferring novelty; for, 
except upon that ground, the decision is scarcely intelli- 
gible. In that case the state of knowledge antecedentiy to 
the patent was this:—The process of using a cold blast in 
smelting furnaces with ordinary coal was common, so was 





* There is a tradition that there was a patent for a crank when 
Watt devised the sun-and-planet wheel motion, and that he used that for 
the purpose of avoiding infringement of the patent. I do not know on 
what authority the anecdote rests, and should think it can hardly have 
any solid foundation, as the crank must have been known as a mechanical 
implement long before Watt was born. 

+ Itis not an altogether unusual argument for a defendant, especially 
when his counsel knows that upon other grounds he has no defence, to 
ridicule the amount of invention as so infinitesimal that there is not 
wherewith to support a patent. The writeris not aware, however, of any 
test by which degrees of eons ion can be measured, We can measure com- 
parative degrees of heat because we have certain data to start from 
eapable of being ascértained by experiment; we can fix as points the 


sphere, because we can ascertain by experiment the variations in the 
height of the column of mercury or water it will balance. But where is 
the instrument or process by which any one can obtain by experiment 
any starting point as to invention? Invention is the result of an action 
of the brain, the strength or weakness of which action we have no means 
of testing by experiment, and the only mode by which we can ascertain 
that there is invention is by ascertaining whether the thing alleged to be 
invented is in any degree different from that which was known before. 
I venture to think that a careful consideration of the cases upon patent 
rights will show that the question that courts of law look at is this—‘‘is 
there a difference ?” If there is, then, though it may be very alight, yet if 
utility is shown to be the result of it, 1 apprehend inventors need uot 
fear that judges will act upon any theoretical views wn from their 
i i as to quantity of invention. What juries may do is 





degree of heat at which water pysses into vapour, and where it solidifi 
we can fix another point by trying the actual b ‘ 
can form a scale. 


heat of blood, and thus we 
So we can measure degrees of the weight of the atmo- 








inner 
quite another question. 
*13 Weekly Reporter, 577. 








iron could be smelted. However, the patent, after passing 
through various stages of litigation was ultimately sup- 
ported. The only explanation of the decision that 
suggests itself is that sufficient novelty was inferred 
from the fact of great utility. It is right, however, to 
state fur the information of inventors that the decision in 
“Crane v. Price” has not met generally with judicial 


decision will go so far. 

At the present day the invention of an entirely new 
machine or process is hardly possible, owing to the con- 
tinued ploughing up of the field of invention for many 
years ; and all, or nearly all, the inventions produced for 
many years past have been for improvements upon known 
mechanism or known processes; in fact, for new combina- 
tions, and not for pure novelties. But it is quite settled 
law that a patent may be sustained for a new combination 
of old materials, whether the case be one of machinery or 
of chemistry. ‘This rule is established by authorities so 
numerous that it is not necessary to refer toany in support 
of the proposition. 

(To be continued.) 





Messrs. SAaMuDA BrotHers, shipbuilders, of the Isle of Dogs, 
have nearly completed three iron yessels on Russian account. It 
is stated that these ships are intended for commercial purposes, 
but it would appear that they could be easily converted into men- 
of-war. 

DeEaTH OF Mr. BrassEy.—The announcement of the death of 
this eminent man, at St. Leonard’s-on-Sea, somewhat suddenly on 
Thursday afternoon has created a deep feeling of regret among 
that large circle to whom his virtues and estimable character were 
known. Mr. Brassey has suffered from periodical attacks of 
asthma for some years, and within the past few months his health 
has given some anxiety to his friends. But even so recently as 
Wednesday, last week, he had projected a journey to Preston Hall, 
near Maidstone, the seat of his second son, Mr. Harry Brassey, 
M.P. for Deal, and his death, which occurred at half-past four 
on Thursday, occasioned very painful distress to those members 
of his family by whom he was surrounded. Thomas Brassey was 
born in 18U5 at Boughton, in Cheshire, where his yeoman father 
occupied land which had been held by his ancestors during a couple 
of centuries. Articled toa locallandagent and surveyor, Mr, Brassey 
here learnt the principles of commercial cconomy and made his first in- 
dependent start by contracting for the making of a road in North 
Wales. The first railway contract signed by Mr. Brassey was in 
1836, when he took ten miles on the Grand Junction line between 
Birmingham and Liverpool, now incorporated with the London 
and North-Western Railway. The Penkridge Viaduct on the 
same line was his next great work, and at this date Mr. Brassey 
accompanied the late Mr. Locke, the eminent engineer, into the 
southern districts of England, where he executed large portions 
of the main South-Western line and many of its branches. From 
the south-west district of England Mr. Brassey was naturally led 
by the same engineer to the Continent, where, in the early days 
of improved locomotion, he constructed a large portion of the 
Western of France and the Paris and Rouen Railways, which in 
turn led to his contracting for important works in Belgium, Hol- 
land, Denmark, Norway, Spain, Savoy, Italy, and Austria, with 
all of which countries his name will ever be intimately associated. 
Many of these works—notably, among others, the flying railway 
over Mont Cenis—proved in a pecuniary point of view disastrous 
speculations to Mr. Brassey, but such was the largeness of 
the view he took of everything upon which he was engaged, 
and such his steadiness of purpose and integrity, that, although 
in numerous cases where through failure of periodical payments it 
would have been easy to have relieved himself of unprofitable 
contracts he would never avail himself of the laches of others, and 
if his word had once been passed he always insisted upon carrying 
out his engagements to the letter. This was his course of conduct 
when, during the panic of 1866, he found himself associated with 
Messrs. Peto and Betts in many large works, which at that period 
were paralysed for want of capital. On the collapse of his partners 
in these undertakings Mr. Brassey spontaneously took upon him- 
self all the works with which his name had been connected, and 
personally carried them through to completion. The gigantic 
foreign and colonial operations in which Mr. Brassey was engaged 
for many years did not exhaust his energy, and while they were in 
progress a section of his large staff were always busy in the United 
Kingdom—at one time upon the Caledonian Railway, a remarkably 
difficult work, at another constructing the Welwyn Viaduct, upon 
the Great Northern Railway ; then the West London Extension 
line, including a bridge across the Thames at Battersea, then the 
Northern mid-level sewer, and more recently Mr. Baker’s great 
bridge across the Mersey at Runcorn, near Liverpool. A fair idea 
of the magnitude of Mr. Brassey’s operations may be gathered 
from the fact that in the thirteen years from 1848 to 1861 
inclusive, he made, either by himself, or in association 
with others, 2374 miles of railway, at a contract price of 
£27,998,224. Mr. Brassey is stated to have suffered during 
the panic of 1866 to the extent of more than a million of 
money, but it is, perhaps, quite as extraordinary that in 
1869 he is understood to have been a richer man than during any 
former period of his career. His existing contracts are now 

adually running out. Indeed, his chief motive for continuing 
is business during recent years has been his knowledge of the 
fact that he had a very large staff dependent upon him, and that 
he did not like to see them out of employment. His loss will be 
greatly felt among his own class, whom he was never tired of 
assisting in the manner best calculated to be useful to themselves. 
Mr. Brassey married early in life Miss Harrison, of Birkenhead, 
who survives him, and by whom he leaves three sons, Mr. Thomas 
Brassey, M.P. for Hastings, who married thedaughter of Mr. John 
Allnutt, and resides at Normanhurst, near Hastings, purchased some 

ears since from Sir Peregrine Acland ; Mr. Harry Brassey, M.P. for 
Deal, who is married, and resides at Preston Hall, near Maid- 
stone ; and Mr. Albert Brassey, of Heythrop, in Oxfordshire, who 
is unmarried, and an officer in the 14th Hussars. The funeral took 
place at Catsfield (the parish church of Normanhust), near Battle, 
and in accordance with his expressed wished, the arrangements 
were of a vi unostentatious character. The chief 
mourners were hie three sons. The only gentlemen invited 
were Mr. H. Brassey, of Malpas, deceased’s brother ; x 
Robert Brassey, of y; Mr. George Harrison, of Birken- 
head ; Mr. Henry Harrison, of Surbiton; and Mr, Wagstaff, of 
Rhug, near Corwen ; and Mr, Brassey’s solicitor, 
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RAILWAY MATTERS. 


MEASURES are in progress for extending the Liverpool tramways 
as far as Great Crosby. 

THE Swiss Federal Council, in view of the present war, has 
applied to the Federal Assembly for powers to prolong the time 
for the definite conclusion of the treaty relative tothe St. Gothard 
Railway by eight months. 

THERE is now little doubt that the increase in the revenue of 
the North-Eastern Railway for the current half-year, as compared 
with the corresponding period of 1869, will be in round figures 
£200,900. So much for Cleveland ironmaking. 

TuE directors of the South-Western Railway Company have 
made their traffic manager, Mr. Archibald Scott, general manager 
of the company; and at the same time that they altered the desig- 
nation of his office they presented him with £1000, in recognition 
of his valuable services, 


THE most interesting feature in railway polities for the moment 
is the coal line projected by the South Yorkshire colliery pro- 
prietors to join the Great Eastern at Long Stanton. If this pro- 
ject is carried out it can scarcely fail to involve an amalgamation 

etween the Manchester, Sheffied, and Lincolnshire and the Great 
Eastern. 


At the annual soirée of the employes of the Lancashire and | burner consumes 3ft. of gas per hour, and buras 3833 hours and | 


Yorkshire Railway, on Saturday, the chairman of the company, 
Mr. George Wilson, stated that they lost one servant every fort- 
night by accidents which, in nine cases out of ten, were the result 
of disobedience to the rules or carelessness in the discharge of 
their duties. 


THE allotment of the preferred shares of the Bedford and | of main pipe ; the New York, one hundred ; the Metropolitan, 


Northampton Railway was made on Tuesday. For the 20,000 
shares for subscription applications were received for 63,700, of 
which 42,000 were from persons desirous of paying up in full, 
These having by the terms of the prospectus to be first considered 
no allotment could be made to the other applications, amounting 
to 21,700 shares. The price closed 3} pm. 


Ar the annual meeting of the Lytham Pier Company Mr. W. 
Dobson, who presided, said there was one thing which militated 
very much against the success of the pier, viz., the fact that 
Lytham was the only watering place in the kingdom which was 
denied the facilities of excursion traffic by its railway companies. 
The people of Lytham were looking forward with much interest 
to improved — communication when the lessees of the Pres- 
ton and Wyre Railway obtained possession of the coast line to 
Blackpool. 

A PROSPECTUS has appeared of the London Tramways Company, 
with a capital of £250,000, in shares of £10 each. The « object. is 44 
acquire and work as one consolidated undertaking the Metro- 
politan Street Tramways Company, now in operation between 
Brixton and Clapham and Westminster Bridge, and the Pimlico, 
Peckham, and Greenwich-street Tramways Company. The first 
section of the Greenwich line, from Blackheath to New Cross, has 
been opened for traffic, and the second, to East Greenwich, is 
under construction. Only £15,250 shares are left for public sub 
scription. 

Tue report of the Madras Company’s directors states that they 
have proceeded, with the sanction of the Secretary of State and 
the Government of India, to carry into effect the amalgamation of 
the capitals and accounts of the South-West and North-West lines, 
and that the present are the last separate revenue accounts of the 
two lines that will be presented to the shareholders, From the 
changes which have been introduced in the mode of crediting and 
debiting charges between departments under the different heads 
of account, any comparison between the present and the accounts 
of previous years would be fallacious, if made, except in a very 
general manner. 

Tue report of the North Metropolitan Tramway Company, 
issued on Tuesday, states that the receipts on the section extend- 
ing from Whitechapel Church to Bow Church, two miles and a- 
half of double line, which was opened on the 9th of May last, and 
which cost £46,500, have, during the first six months, amounted to 
£8557, against working expenses to the amount of £4633, leaving 
a net profit of £3924. Out of this the payment of a dividend at 
the rate of 12 per cent. per annum is recommended, which will 
absorb £2790, leaving £1134 to be carried forward, The directors 
expect to open the line as far as Stratford by the middle of Janu- 
ary, and the authorised line along Moorgate-street, City-road, and 
Islington, to Highbury and Highgate, early in the ensuing summer. 

On Tuesday morning, about six o’clock, a Wellingboro’ goods 
train came into serious collision with a goods train from Notting- 
ham, near Kegworth station, on the Midland Railway. The 
engines of both trains were much damaged, and many trucks were 
thrown off the line, which was torn up and blocked both ways 
with goods and débris for a considerable time. The mail train 
from Leeds, which should have left Trent at 5.46, did not leave 
until an hour and fifty-one minutes afterwards, and, owing to the 
block, was not able to get beyond Kegworth until 9.15, only reach- 
ing Leicester at 10.20. The driver and stoker of both goods trains 
are said to have escaped unhurt. The collision is believed to have 
been caused through the fog. 

In the recent collision at Harrow one of the passengers who was 
unfortunately killed, Mr. J. H. Jordan, had taken an insurance 
ticket of the Railway Passengers’ Assurance Company before com- 
mencing his journey, for which he had only paid threepence, by 
which he has secured £1000 for his family. In the same accident, 
Mr. G. H. Smith, of Manchester, was killed, who held an annual 
policy for a like sum with the same company. In the collision at 
Brockley Whins last week, besides many injured, two annual 
policy holders for £1000 each were also killed, one of them being 
the comedian, Mr. Younge. It is satisfactory to find that if the 
present season seems fruitful in disasters of the kind, the number 
of those who have the wisdom to provide against them by an 
accidental insurance policy appears to be on the increase. 

THE official list of plans deposited at the Private Bill Office for 
the consideration of Parliament in the session of 1871 shows that 
eighty-five plans have been deposited for proposed new railways, 
eighteen plans for proposed new tramways, seventy-seven plans 
for gas, canals, and waterworks, new road extensions, and various 
local improvements, making together 180 plans. In addition to 
these, forty-seven plans have been deposited at the same office for 
obtaining provisional orders or certificates from the Board of Trade 
in respect of six waterworks, two sewage works, seven gas works, 
three pier works, twenty-two tramway schemes, and four local 
improvements, making a total of 227 plans for new works 
deposited. 

THE Glasgow City Union Railway commenced to run passenger 
trafficon Monday, andalthough the weather these few days has been 
very unfavourable, large numbers of persons have availed them- 
selves of the new line, which is now in excellent working condi- 
tion. There was a preliminary demonstration on Saturday, when 
the directors along with a number of gentlemen holding official 
positions in the city went over the fine. The Dunlop-street 
station, from which the train started, was examined with much 
interest, and afforded a theme for general admiration. About 
this station there are several remarkable engineering features, Con- 
siderable ingenuity has been displayed in sup ing the arches 
underneath the line, and in obtaining as much light as possible. 
A hydraulic lift is conveniently situated for taking up passenzers’ 

e, a second lift of smaller construction being used in ton- 
nection with the parcels’ office. The station is heated throughout 
with hot water apparatus, and there are six lines of rails with two 
arrival and two departure platforms inside, These, like all the 
other platforms on the railway, have been laid down with Val de 
Travers asphalte, It is hardly necessary to add that the utmost 


NOTES AND MEMORANDA. 


To make india-rubber belts stick, hold on a piece of cold tallow | 
' while the belt is running, and then sprinkle on fine chalk. This 


will not hurt the rubber, because the belt does not absorb cold 
tallow. 

In order to coat copper and brass with zinc, it is simply neces- 
sary to immerse the article in a boiling bath of salammoniac con- 
taining zine-foil or powdered zinc. The deposit thus made is 
brilliant and adheres firmly. 

A. W, Hormann has discovered a remarkably sensitive test for 
the presence of chloroform. The liquid to be examined is mixed 


| with aniline and a solution of caustic soda in alcohol ; if chloro- 


\ 
{ 





form be present, it will at once be recognised by the odour of 
isonitrile which is generated, 
treated wlth caustic soda and aniline in the same way, also at 
once reveals the liberation of chloroform. One part of chloro- 
form in five to six thousand parts of alcohol can be recognised in 
this way, and it affords a method for distinguishing chloroform 
from chiorethyl. 

THE streets of New York are lighted by 18,017 gas burners, 
owned by the different companies as follows :—Manhattan, 7054 , 
New York, 3241; Harlem, 4000; Metropolitan, 3692. Each 


twenty minutes per year. The price paid the companies is 53 dols. 
per annum for each lamp. Each lamp-post cost the city 20 dols., 


| and each lamp 4°50 dols, to construct, The number of feet of gas 


burned per annum by the city in lighting the streets is 134,360,483 ; 
the cost of material is 441,416°50 dols.; the annual cost of gas is 
954,001 dols. The Manhattan Company has two hundred miles 


ninety-five ; and the Harlem, ninety-eight. 


PRoFressoR RANKINE has written to the ‘Philosophical Maga- 
zine” onthe meteor of November 19th, 1870, as follows :—*‘*Accounts 
have appeared in the Scottish newspapers of a very large and bright 
meteor seen on the 19th instant, about 9 p.m. Greenwich time, 
from Edinburgh and from Carnwath (about thirty miles to the 
south-east cf Glasgow). The meteor, as seen from Carnwath, is 
described as having passed from north-east to south-west, nearly 
overhead, and as having been followed by a rumbling sound after 
an interval of ninety seconds, In the immediate neighbourhood 
of Glasgow there was, on that night, a haze so thick as to conceal 
the stars; but the glare of produced by the meteor was dis- 
tinctly seen at thirty seconds before nine, Greenwich time. It 
lasted three or four seconds, and, judging by the distinctness with 
which it illuminated terrestrial objects, was considerably brighter 
than the light of the full moon, From the appearance of the sky 
in the quarter in which the light vanished, the luminous object 
seemed to disappear in a southerly direction, at an altitude less 
than 30 deg. A rumbling sound followed, after an interval which 
was not accurately ascertained, but is believed to have been between 
three and five minutes, corresponding to a distance of between 
thirty-six and sixty miles.” 

GRAPHITE, or plumbago, has been found in gneiss, mica slates, 
clay slates, limestones, and a variety of other rocks of different 
geological periods. Its origin has long been a matter of conjec- 
ture, and scientific men have not been able to agree upon it. Pro- 
fessor Wagner ascribes it to the decomposition of cyanogen and 
of the cyanides. The black mass which sometimes separates from 
hydrocyanic acid, on being washed in nitric acid and dried, is 
found to consist of scales of graphite. Dr. Wagner infers from 
this that the artificial graphite that is formed on the cooling of 
many varieties of iron has its origin in the same source, namely, 
cyanogen. It is not the carbon which is held in solution in the 
melted iron, but the cyanogen compounds, that give rise to the 
graphite. In the manufacture of soda by Le Blanc’s process there 
is always a quantity of graphite formed which is derived from the 
decomposed cyanogen compounds, and, in some of the large esta- 
biishments of Bohemia, practical application is made of this inci- 
dental product in the manufacture of lead pencils. This theory 
of the origin of blacklead is worthy of attention, as it may lead 
to cheap methods for the artificial production of that valuable sub- 
stance, and at the same time help to explain many diificult 
geological questions. 


THE French Académie des Sciences has held its sittings regularly 
since the commencement of the siege, and the Comptes rendus 
has been published regularly every week. Every sitting is re- 
ported fully, and several numbers have had even more than the 
average number of ,pages. A large part of them is devoted to 
military science and to ballooning. The scheme put forward by 
M. Dupuy de Lome was fully discussed and illustrated by copper- 
plates ; an article contributed to the Presse by Mr. Giffard, the 
celebrated engineer, when reporting upon his aérial experiments 
as much as twenty years ago, has been reprinted. It was shown 
thatDupuy de Lome’s experiment was almost of the same nature, 
and the Académie des Sciences has apologised for not publishing it 
in proper time. M. Dumas and M. Elie de Beaumont, although 
members of the former senate, now act in their capacity of 
secretaires perpetuels of the academy. M. Leverrier has not 
appeared at any of the sittings. M. Chasles is most punctual in 
his attendance. Lectures are given at the Conservatoire des Arts 
et Métiers, and are to be given at the Collége de France. No 
lectures have been given this session at the Sorbonne. Since the 
commencement of the siege, a few numbers only have been issued 
of the Revue des Cours Scientifiques ; Les Mondes and Cosmos have 
been entirely suspended. 


THE idea of an American interoceanic ship canal dates back to 
Columbus and Cortez, and their immediate successors, Columbus 
sailed from Palos for the eastern shores of Asia, and died in the 
belief that he had reached them, instead of discovering a mighty 
barrier between European commerce, and a yet greater Atlantic. 
Cortez, De Soto, Hudson, the Cabots, Balboa, Magellan, and their 
cotemporary explorers, devoted their energy and daring, less to 
the survey and settlement of the world they had found, than to 
the search for a natural waterway through it, that they might 
continue their interrupted voyages to Cathay and Zipangu (China 
and Japan). Failing in this, Cortez himself was the first to project 
and urge upon the attention of Charles V. the construction of an 
artificial strait to supply the obvious deficiencies of nature. We 
quote from a late article by an American Fellow of the Royal Geo- 
graphical Society, published in the American Journal of Science 
and Art (Silliman’s), November. 1869 :—‘*‘ Ships were built on the 
Pacifie side, but with many of the materials carted over from the 
Goatzacoalcos River. All the details of this scheme, from the 15th 
of May, 1522, to the 15th October, 1524, are recorded in Cortez’s 
Fourth Relation te the Emperor, printed at Toledo, October 20th, 
1525, This Relation in Spain, with the reports of Alvarado and 
Godoy attached, gave still another impulse to the new speculations 
and enterprises, as it showed not only the practicability, but the 
probability of opening, by artificial means, a direct route to the 
Orient in s low latitude and good climate, Cortez was clear 
headed and far sighted enough to see that lines of commerce must 
be straight lines, and that the curves of the capes in high latitudes 
are only matters of temporary necessity. Indeed, so sanguine was 
Cortez on these points, that he planted his personal hopes and 
private fortune on and near this isthmus, as likely to become the 
Olid World’s highway for Oriental commerce. 1 the lands and 
private estates selected for himself and his posterity, and confirmed 
to him, in 1529, by the Emperor, were located here in the Valley 
of Oaxaca, and near Tehuantepec, He was ennobled in 1529, 
taking his title, Marquis del Valle, from his possessions chosen 
here. To this day they are called the Cortez Estates, or the Mar- 
quisanas. He and his kinsman, Saavedra, had vast schemes for 
opening communication, by means of a ship canal or Roman road, 
for the transportation of merchandise brought hither from the 


— was expressed with the whole arrangements of the yaar 9 a other parts of the East for passage or transhipment 
to Spain.” 
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The hydrate of chloral, when | 


MISCEI LANEA. 


Cxrcaco has instituted an Academy of Sciences, 

Tue Brindisi route to India, adopted at first through the present 
war, proves really the most speedy, and will probably now be con- 
tinued from choice. 

THe annual general meeting of the members of the Institution 
of Civil Engineers has been convened for Tuesday evening next, 
**to receive and deliberate upon the report of the council, and to 
elect the officers for the ensuing year.” 

A very satisfactory trial of South American meat preserved by 
immersion in a solution of bisulphite of lime has just been made 
in London. It is therefore again believed that the true method 
of meat preservation has been hit upon. 

Tue British Indian Extension Telegraph Company (Limited) 
have received intelligence of the safe arrival at Penang of the ships 
Edinburgh and Scanderia with the portion of the company’s cable 
intended to be laid between Penang and Madras. 

PREPARATORY to the opening of the Ryedale Railway, which is 

| expected to be ready in May, the North-Eastern Company have 
commenced the relaying of the Thirsk and Malton line with the 
fish-plated rails. Ultimately the relaying is to be continued to 
Malton and also forward to Driffield. 


At the meeting of the Bradford Town Council, on Tuesday, the 
committee to whom this duty is delegated recommended the 
council to accept the offer made by the directors of the Bradford 
Gas Light Company, to sell their undertaking to the corporation 
for the sum of £210,000. The amount first asked by the company 
was £325,000. 

Tue Birmingham Canal Navigation Company have just had a 
steam launch built by Messrs. Yarrow aad Hedley, for the use of 
the authorities when inspecting the canal. This little craft left 
Messrs. Yarrow and Hedley’s works at Poplar, London, on Wed- 
nesday, the 7th inst., and arrived in Birmingham all safe on the 
Saturday following, having passed through no less than 191 locks. 


Tue erection of the new Town Hall at Bradford is being rapidly 
pushed forward by the contractors, Messrs. Ives and Sons, 
Shipley. The basement has been got in, the first story is rising 
above the hoarding, and if the works continue to progress as 
speedily as they have done so far, the building will be ready some 
time before the expiration of the two years allotted to the builders 
to complete the structure. 

A MOVEMENT is on foot for providing Liverpool with a science 
college. Already a school of science exists there, and science 
classes in Queen’s College, the Liverpool College, and in the 
Operative Tradesmen’s Hall. It is proposed to centre these 
scattered agencies in the Royal Institution, Colquitt-street, and to 
raise £50,000 for the adapting of the building and the provision of 
the salaries of four professors. 


Two twin-screw unarmoured gun vessels, the Comet and the 
Blazer, have been launched at Portsmouth. These little craft, 
which are on the pattern of the Staunch and Plucky, but with 
more formiiable offensive powers, and various other improve- 
ments, will be effective whether acting in shallow waters for home 
defence or upon an enemy’s coast, Each gun vessel will carry an 
18-ton 10in, muzzle-loading rifled gun. 

On Tuesday was held at the Mansion House a general meeting 

of the committee formed to establish in London a national uni- 
versity for industrial and technical training. The project seems 
to be making some way. But it strikes us that it is hampered by 
a ‘zement somewhat too diffuse and visionary in ita notions. 
The late Lord Mayor was very severe on the committee at a recent 
meeting for these reasons, and seemingly with good cause. 
THE corporation of the city of Rochester have recently agreed 
ith the Earl of Jersey, the owner of Rochester Castle, to become 
lessees, for a long term of years, of the building and the grounds 
which surround it, and to devote them to public uses. It is pro- 
posed to lay out some £2000 in improvements and reparations of 
the property, £1000 of which has been raised locally, whilst an 
appeal to the public is being made for the remaining £1000 

On Saturday the last of the four sculptured stone lions purchased 
by Sir Titus Salt, Bart., of Mr. T. Milnes, sculptor, London, was 
placed on its pedestal in front of the New Mechanics’ Institute, 
Saltaire. The Mechanics’ Institute, the finest building after the 
mill, is fast drawing to a completion. It will be a handsome 
pile, surmounted with a tower and spire, but the latter has rather 
a dumpy appearance. The facade is elaborately treated, and the 
elevation is good. 

ALTHOUGH the 15th of December is the date fixed for the public 
trials of the agricultural machinery forwarded to the Cordova 
Exhibition, it is now notified that implements arriving later will 
be privately tried, and allowed full rights of participation in 
the ultimate awards of the jury after the opening of the Exhibi- 
tion in March next. Intending British exhibitors should imme- 
diately address their applications to Messrs. J. M. Johnson and 
Sons, of Castle-street, Holborn, London. 


A system of wholesale plunder has just been discovered as going 
on in Sir John Brown and Company’s works in Sheffield. A large 
number of boys are cmatapel at the works, and several scrap 
dealers in the neighbourhood have prevailed upon some of them to 
steal scraps of iron and steel, and they have given a few pence for 
them. The firm eventually discovered that they were repurchasing 
from the scrap dealers their own property, and an investigation 
was made. About a dozen of the boys confessed to the system of 
plunder they had been for months carrying on; five persons 
were arrested, and have been committed for trial at the sessions. 


A BILL will be presented to Parliament next session requiring 
the waterworks companies supplying the metropolis with water 
to afford a constant supply, and requiring the owners and oc- 
cupiers of houses and tenements to provide proper cisterns, stop- 
cocks, taps, and other appliances forpreventing an undue waste and 
fouling of water. and to take water at a price to be fixed in the 
bill. There will be provisions for regulating and improving the 
quality of the water to be supplied, for altering and reducing the 
companies’ charges, and for appointing officers for the purpose of 
the bill. Compulsory powers of purchase will also be granted to 
the City authorities. 

On Monday there was launched from the Fairfield shipbuilding 
yard of Messrs. John Elder and Co, an iron screw steamship of 
1975 tons, builders’ measurement, and 350-horse power nominal, 
and of the following dimensions:— Length between perpendiculars, 
280ft.; breadth, 38ft.; depth moulded, 24ft. Sin. As she left the 
ways she was gracefully christened the Coquimbo by Miss Langley, 
of London. The Coquimbo has been built to the order of the 
Pacific Steam Navigation Company, of Liverpool, and is intended 
for their passenger and cargo carrying service, on the West Coast 
of South America. The builders have three steamships on the 
stocks for the same owners, viz., the Cuzco, Chimborazo, and the 
Aconcagua, each of 3200 tons, builders’ measurement, and 500- 
horse power nominal, 

THE first section of the Pimlico, Peckham, and Greenwich street 
tramway—namely, from Blackheath-hill to New Cross, was opened 
for traffic on Tuesday morning. The Act was only — in 
August last, and a second section of the line, namely, from East 
Greenwich to Deptford, where it will join the section opened to- 
day, will be ready for traffic by the end of thismonth. These lines 
will be immediately extended towards the City and West-End, in 
accordance with the company’s Act, whereby they are already 
authorised to come to the south side of Blackfriars and Westmin- 
| ster bridges, and to cross the Thames to the north side to Vic- 
toria station, Pimlico. Extensions are gow being applied for to 
cross the Thames also at London, Blackfriars, Waterloo, and 
Westminster bridges, thereby bringing their lines into diregs com- 
‘ qunieation with the City, Strand, Westminster, 
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TWENTY-HORSE DOUBLE-CYLINDER PLOUGHING ENGINE. 


MESSRS, AVELING AND PORTER, ENGINEERS, ROCHESTER. 
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THE illlustration represents one of a pair of Messrs. Aveling and 
Porter’s 20-horse power double-cylinder steam ploughing engines. 
These engines work alternately, one engine pulling the plough 
towards it, while the other is moving forward into position ready for 
the return of the plough. Each engine can work up to 100-horse 
power, and can pull an eight-furrow plough, working 9in. deep, at 
the rate of from twelve to fifteen acres per day, or a cultivator the 
same depth at the rate of thirty acres per day. The boiler contains 
380ft. of heating surface. The crank shaft, counter shafts, &c., 
are of Lowmooriron. Each pair of engines is made right and 
left-handed, which allows the rope to be taken off from the same 
side as the drum pinion, thus reducing the pull upon the drum 
stud to the lowest point. The driving wheels are 7ft. high and 
2ft. wide, and carry the engines well over any agricultural 
country. It will be seen that the design is the simplest possible. 
The workmanship is excellent, and the heating surface provided 
unusually large. The engine is a very excellent specimen of 
what such machines should be. 





INTRENCHING TOOLS. 


THE tools which we now notice are the result of the growing im- 
provement in musketry fire, and the consequent imperative de- 
mand forshelter. The new edition of the ‘‘ Drill Book ” contains 
provisions for the formation of such shelter ey and trenches, but 
no regular tools for general use are yet decided upon. 


Fie. 14 


AS A SPADE 


AS A PECK 


POSITION. SREWING 
SLOT TO RECEIVE PECK 


Captain A. Stewart Harrison, First London Engineers, has 
devised a combined spade and pick, which we illustrate in the an. 
nexed engraving (Fig 1). It will be seen that the pick and spade 


are hinged at their junction, so that when the spade is in use 
the pick lies close to the handle of the tool, surrounded and 
secured by a telescopic sheath. When the pick is to be used it 
is turned on the hinge till it and the spade are at right angles to 


the handle, in which position it is also secured by the telescopic 
sheath. The tool is also intended to serve as a mantlet in com- 
bination with the earth thrown up. This use is illustrated by 
the Figs. 2, 3, and 4. 

Embrasures are prepared in the earthwork by building up in 
it funnels made by rolling up the combined structure of wood 
strips and cloth, shown in Fig. 5, or made up of telescopic sections 
of zinc or thin iron, like a pocket drinking cup without a bottom. 
In rear of this funnel or embrasure is placed the spade, the pick 
being thrust into the ground. The spade is pierced with a cir- 
cular hole, through which to fire, and in fact it plays on a small 
scale the part which the large ironplated shields are intended to 
play at Gibraltar, Portsmouth, and elsewhere. 
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The other tool which we have to notice is the invention of 
Lieut. Rice, an officer in the United States army. It was sub- 


yy Yi 
mitted to the board at St. Louis, and approved by them, as we 
have already stated.* It is intended to serve as a bayonet as well 


Fra. 5. 





a3 an intrenching tool, and some | could only serve to throw up 
very small tempo shelters. e believe its weight is under a 
und and a-half. It is so simple that it will require no further 
escription than that which the engraving (Fig. 6) supplies. We 








* Tue Encrverr, August 19th, 1870. 
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are inclined to think that Captain Harrison’s tool, with its access 
sories, is somewhat too cumbersome to be carried by troops, 


et 


though it is extremely ingenious; and Lieut. Rice’s bayonet is 
not, we think, equal to work in hard ground. 





THe AMERICAN HorsE AND SHEEP CLIPPERS.—We understand 
that Mr. Tooth, the well-known Australian capitalist, istaking some 
of these machines with him over to Australia, for use on his farms. 

ENGINEERING Soorery, Kine’s CoLiEce, Lonpon.—At the 
meeting of December 9th, Mr. Reid read a paper ‘‘ On the Design 
and construction of Harbours and Breakwaters.” The paper dealt 
chiefly with the points to be considered in designing harbours, and 
referred more particularly to the effect and force of waves, The 
— advantages 4 ‘held by th —_ - were considered 
at some — A © aid of numerous diagrams, 
pointed out the causes of failure of various harbour works. The 
anima ion which ensued turned chiefly on the relative 
values of the material employed in the construction of break- 
waters. 

Krvurr’s BaLLoon Guns.—Some of the correspondents at the 

un head-quarters before Paris lately announced that a steel 
gun, with an inch and a-half bore, five feet long, mounted on a 
illar in somewhat the same way as an equatorial telescope, had 
been sent > = Krupp to the besiegers of Paris. It was 
intended to at the numerous balloons used by the French. We 
now hear from Essen that the Prussian staff have ordered ten 
more guns of the same kind. This inferentially proves that the 
Prussians are by no means so sanguine as repo with to 
the speedy reduction of Paris, and that they attach considerable 
im : to * means y Fe —s balloon — possibly 
even fearing @ return loon post may yet organised 
the ingenious French, wep ce eda - 
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MESSRS. R. GARRETT AND SON’S SCANTLING MACHINE. 
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THE special purpose of this planing or scantling machine is the 
squaring up of small scantlings of sizes up to 3in. square. In our 
late account of Messrs. Garrett’s works, at Leiston, we noticed it 
as an original machine made to Messrs. Garrett’s order by Messrs. 
A. Ransome and Co. The advantages for which it was 
designed by Messrs. Garrett, and which practice has shown to be 
realised, are:—(1.) a great saving of time and expense over the 





END ELEVATION 


usual mode of doing this work, two sides being planed perfectly 
parallel at one and the same operation ; (2.) simplicity involving 
such easy management that it is impossible to misuse the machine 
or spoil the scantling. A skilful mechanic has to be employed to 
fix the timber in the horizontal planing machine in general use for 
planing scantling ; in this a labourer can be employed. 

In the enlarged end view we give 

aa 

a a 

a a 
are the knives or cutters, oe twelve, but now reduced by 
Messrs. Garrett tosix. They are fixed by means of nut-headed screws 
to the vertical discs A A, which can be shifted along the horizontal 
shaft B, and fastened thereon, when properly adjusted as required 
for the work, by means of set screws. The shaft B revolves 
about 1200 times per minute, and, as originally designed, 
was carried upon adjustable centres B' B.. These centres 
however, quickly became worn, and out of truth. Messrs. Garrett 
hence replaced them by ordinary parallel bearings bored out of 
the cast iron standards, C C, and strongly bushed with gun-metal, 
this form of bearing being at once simpler, more serviceable, and 
generally suited to a high speed and rough work. 

The scantling is placed upon the level bed or table D, and 
secured thereon by means of two jaws, or dogs, E E, 
similar in form to the ordinary carpenter’s bench-hook, one 
of them being adjustable, the other fixed to the table, as shown 
in the drawing. The table D is then carried forward upon an 
ordinary tenvelling rack arrangement, passed between the discs 
A A, upon which, as explained, the cutters a a, are revolving. As 
soon as the scantling has passed quite through between the discs 
the action of the bed is reversed, and it is returned once more 
between the cutters to its original position, when its two sides are 
perfectly planed, and necessarily quite parallel. 

This machine is specially suited for very large works where whole- 
sale quantities of the same-sized scantling are used, so e 
cutters once fixed need not be altered until a large quantity of 
stuff has been planed. It is always arranged when planing un- 
equal-sided scantling (cay 2in. X 3in.) toplane the 2in. sides only, at 
least for one whole day, without alteration to the cutters, re- 
serving the 3in. sides for the next day’s work—the setting of the 
cutters being the only operation requiring any ski 





THE LATE EDWARD CRESY. 


WE are unwilling that a man so endeared to many friends as 
Edward Cresy should pass from among us without a word of 
kindly r b T b due not less to his varied 
ability than to his kindly and - qualities, 

He was a member of an old Kentish family, and was born in 
1824, at South Darenth, in Kent. His father, of the same name, 
was well known as one of the authors of Taylor and Cresy’s 
ps aupdioraeal i uities of ye and as the writer A, 
’ lopeedia of Civi ineering.” The yo: r Edward recei 
eos ee with the exception of oan period passed at 
King’s College School, at home, where, under the eye of his ex- 
cellent mother, he was instructed in the usual shool studies by 
the Rev. T. Ffoulkes, then curate of Hortonkirby, the parish in 





which Mr. Cresy’s house was situated. For some years he worked 
as an archi ughtsman in his father’s office, during 


. Constant du Feu, hitect 

where he made the acquaintance of MM. Flandria, La 
Croix, Viollet-le-Duc, Robert, and other well-known artists and 
i ee society of the Faubourg 


On his return to land, in 1845, he gave im; assistance 
to his father in the" Cpelepredis of Civil Englucering,” both in 








the preparation of literary matter and in providing the numerous 
illustrations. The latter are almost entirely due to him. 

In 1849 he became assistant surveyor under the Commissioners of 
Sewers, and afterwards engineer. On the formation of the Metro- 
politan Board of Works, in 1856, he was appointed principal assis- 
tant-clerk. The servant of a public board occasionally performs 
much unappreciated work, and we believe that Edward Cresy was 
no exception to this rule. His great services in organising the 
various departments through which the Metropolitan Board of 
Works discharges its important functions, and in carrying out its 
vast works, are known but to few ; the less known because he 
was one of those who are more anxious to discharge their duties 
to the full than to keep themselves in the eye of the public. From 
the year 1866, when the Fire Brigade was reorganised and placed 
under the authority of the board, he acted as architect to the 
brigade, and the stations built during the last four years are 
his work. He died in the prime of life and the fulness of his 
powers, attheage of forty-six, of an attack of small-pox, contracted 
probably in passing through France on his return from an 
autumnal tour in Switzerland. 





This recital of his official work gives but a very imperfect idea 
of the varied activity of the man. He was from early days an 
eager student in his father’s library, and was fond of investigating 
the archzology of the district which his family had long inhabited. 
He took a keen interest in chemistry, and was an interested 
listener to the lectures of Faraday and Brande. He was an early 
member of the Quekett Microscopical Society, and one of the 
founders of the Geological Association, of which he was twice 
president. His wide knowledge of general literature caused him 
to be chosen as one of the committee of the London Library. His 
taste in art was true and fine ; the Lambeth Art School has lost in 
him a friend and benefactor, and many artists whose names and 
works are well known will miss his genial presence in their 
studios, his critical hints, and his ready help in matters literary 
and archeological. In truth, he was ever at the service of his 
friends ; only his intimates are aware how much good work he, a 
busy man, gave freely for the asking, without a thought of fame 
or profit. His upright character, his kindly nature, and his frank, 
genial heartiness, will long be r bered and respected by those 
whom he has left behind. 











HAWKSLEY’S 





UNDER SIDE 
OF COVER 


DISJOINTED 


IN our report of the Smithfield Club Show, last week, we made 
mention of the ventilator manufactured by Mr. J. L. Norton, of 
Mark-lane, and illustrated in the accompanying engraving. The 
cowl is composed of a series of rings of cast iron, built up to any 





VERTICAL SECTION 


VENTILATOR. 








COMPLETE VIEW 


height deemed necessary, on two screwed rods of wrought iron 
fixed in the metal base. The shape of the cowl is more orna- 
mental than usual, and the facility with which its length can be 
increased is in its favour. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





A NOVEL ENGINE. 
Srr, —I beg to enclose a photograph of ‘a small engine (1-horse 
power) suitable for propelling a boat. The photographic delinea- 


= = 


i will observe, shows a novel mode of action, the merit 
Sf ahishl consiate in its qvent simplicity, there being, in fact, but 












three principal moving points. A rocking rod supports the main 
shaft at cylinder end, and allows a ve rfect and free direct 
movement to the piston ; guides, ann motion, and ordinary 
connecting-rod being poe AE done away with. The slide is actu- 
ated from a segment fixed at lower end of rocking rod (vide photo). 
Operating the T handle, the slide 
connecting links are placed in 
position to start, stop, and re- 
verse thefengine ad libitum. 
{Joux pENormany, @ 

Superintendent Telegraphs, [&c. 


Telegraph Office, Corfu, Ionia, 
Season, Nov. 24th, 1870. 


P.S. The vibrating shaft would 
limit the size of the engine, but 
I propose this motion essentially 
for boat screws, fire pumps, auxi- 
liary engine, and donkey ditto. 





LOCOMOTIVE IMPROVEMENT. 


Srr,—I have read your leader 
on locomotive improvement in 
this week’s ENGINEER with much 
pleasure, and quite agree with 
you, in that the locomotive boiler 
is capable of improvement only 
by a wide departure from its pre- 
sent design. 

But — . one ay a 

i e locomotive boiler, 
ich, if brought to a ater 
state of perfection, would con- 
tribute in a measure to 
economy of fuel —I refer to the 
heating of the feed-water by the 


waste steam. This practice, as 

you well know, is far from being 

uni’ and, when 

whose boil- 

ers are fed by the injector, is next 

used on 

account of the i ‘working 

sick” with heated feed-water; and when to locomotives 


fed by pumps_an extended use causes leakage the tender seams. 


fo eB 


We... 


—— 





410 


THE ENGINEER. 


Dec. 16, 1870. 








Were more attention given to this process, and an efficient means 
used for its adoption, would not the locomotive boiler, with its 
numerous advantages, hold its ownas an economical steam generator? 
I must apologise for troubling you, but the great interest I take in 
the locomotive must be my excuse. B. P. 


STEEL BOILERS, 

Srr,—In your last number I observe mention of a number of 
steel boilers being in hands for supplying steam to factory en- 
gines. Being in Lancashire two or three weeks ago, I was told 
that ata mill in the northern part of that county a set of steel 
boilers, not long in use, were being pulled out to be replaced 
by iron boilers. 
self, are only feeling their way with steel boilers, to know whether, 
if this report be correct, the fault lay in the design, workmanship, 
or material. If some of your readers in that quarter will give the 
desired information it will be prized by 


10th December, 1870. A ScotcH ENGINEER. 


CAULKING TUBES, 

Srr,--In your paper of the 18th ult. a correspondent, “J. P.,” 
inquires of Messrs. Allibon and Co. and Mr. Wilkins how they 
expand the bottom ends of the tubes in their respective boilers, As 
yet no answer to this inquiry has been vouchsafed, May I be per- 
mitted to put the same question to Messrs. Davey, Paxman, and 
Davey? Asa practical man, I see no possibility of caulking these 
ends, should a tube have to be removed from splitting or other 
ordinary causes. A PUZZLED ONE. 


[In the Allibon boiler the lower ends of the tubes are slightly | 


tapered, and the holes are bored to a good fit. The tube when 
screwed hard in from the top is tight. The Paxman tubes can be 


made by by taking off the outer shell of the boiler, which is | 


jointed for that purpose.—Eb. E.] 


IMPROVED MINERS’ AND AGRICULTURAL 
LABOURERS’ COTTAGES. 

Sin, —Whatever may be said on the desirability of improving 
and adding tothe intellectual state of the working man, it would 
scem quite certain that until something is done towards his 
physical well being such mental help can avail him but little. 
It is in the improved house that he is to live in that his first real 


SOME HINTS ON 


starting point in general improvement must, as I think, take its | 


rise. When we think of the crowded and unwholesome state in 
which so many of our best workmen live, and move, and have 
their being, we may feel quite sure that no more mental help or 
increase of knowledge will or can avail in mitigating the evils 
consequent on it. Many, very many thousands—uwmillions I might 
almost say—of working men in this great and wealthy country live 
with their families in one single room, herding together just like 
pigs in a stye. And so far from town improvements, as they are 
called, helping to mitigate those evils, they would rather seem to 
add to them, for the pulling down of ‘low neighbourhoods” 
only has the effect of driving all those who lived in them to still 
lower and closer streets and narrower ways. My present object 
is simply to hint at one or two things tending to improve this 


melancholy state of things, and to call attention to something | 


better. 

There would seem to be no doubt that the cottage accommodation 
in county districts, and the house accommodation in towns, is 
pretty much on a level, and that the one needs as much improve- 
ment as the other. The first great desideratum in cottage build- 
ing in country places and suburbs would seem to be that two 
cottages be erected for a sum not exceeding £200, and that any 
amount over that would seem practically to stop the increase of 
more comfortable dwellings fitted for farm, country, and mining 
labourers, and workmen—cottages, be it observed, and town houses 
for workmen affording the same number of rooms for each family. 
Every cottage should therefore consist of at least a living room 
for general everyday uses, a bedroom for the labourer or work- 
man and his wife, a bedroom for the sons of the labourer, anda 
bedroom for the daughters. It should also contain a small wash- 
house, not large enough for a living-room, for washing and rough 
work, with a sink and a safe open to the outer air for food, and 
a water-closet, where possible, or a privy. All theserooms should 
have separate entrances from a passage running through the 
house from the entrance porch or doorway, so as to keep each room 
as distinct as possible. 

To provide all this necessary accommodation for the sum of 
£100 each cottage, it will be found, on careful examination, that 
all these rooms must be on a level, and on the ground floor, with- 
out an upper storey, and that the two cottages must be arranged 
side by side, and covered by one simple roof, the four walls of 
the two cottages fortaing a parallelogram, and perfectly simple in 
plan, i.e., without breaks. In town houses each dwelling ‘would be 
a flat on the same principle. 

The living room would have a fireplace and kitchen-stove in it 
sufficiently large for all the purposes of cooking, heating water, 
and baking bread, so as to make one fire in the cottage do all the 
work, without the necessity of a second fire, and its consequent 
expense. This is the simple and primitive practice in all old- 
fashioned cottages and farmhouses, The recesses formed by the 
projection of the fireplace should be provided with low cupboards, 
with rows of shelves, necessities in small houses, and without 
which such small rooms cannot be orderly. 

The doors into these rooms would be of the same size and pat- 
tern, as also all others throughout the cottage, soas to cheapen 
the cost as much as possible. The windows also in this room and 
throughout the cottage would be of the same size and pattern, 
all the squares of glass being of like size. This will be found in 
practice an important consideration. The bedrooms would be 
three in number, and of the size now generally agreed upon as 
suflicient, without stoves or any artificial system of ventilation, 
the windows reaching to the ceiling, and the top sash made to 
lower so that air may be admitted in any quantity as needed 
or agreeable, and thus shut or opened at pleasure. Practically it 
is found that all ventilators are speedily broken, and become worse 
than useless. 

The washhouse may be without stove, cottagers’ wives pre- 
ferring to work in the living-room during the day time, in the 
absence of their husband and sons. It should be provided with 
a large sink, and be close to the rain water, bath, and closet. 
The meat and bread safe should be attached to the wall in this 
room with an opening to the outer air, and fitted with a pierced 
iron grating. This prevents all smell from the food from entering 
the house, a most important point, as nothing makes the air in a 
dwelling so unhealthy and unpleasant, and is so destructive of the 
purity of the air. 

The door into the water-closet or privy should upen into the outer 
air, withan open light in it, thus preventing any possibility of smell 
finding way into the cottage, from which it is separated. The 
water from the roof would be saved by flowing into the water-butt. 
A single chimney stack will answer for the two cottages, and, being 
in the centre of both of them, the heat of the fires is retained 
and economised. 

There being no upper story, the whole expense of a staircase 
and floor is saved, and the multiplication of partitions avoided 
and material economised. The roof, cing perfectly simple, would 
cover the two cottages without dormers or breaks of any kind. 
The gutters would be of wood, and would empty the rain water 
in the water-butt. The only ornament attempted would be the 
barge-board, which might be carved and ornamented by the 
cottager himself. The outer walls would be fourteen inches thick ; 
the inner partitions watch-boarded on both sides. No paper 
would be required in any part of the cottage. The floors of the 
living and bedrooms would be boarded, as the most cleanly and 
the warmest flooring. In this way, and in this way only, it is 
believed that two sufficient sized and comfortable cottages, each 
one suitable for a farm labourer or workman, his wife and family, 


It would be satisfactory to many who, like my- | 


| large enough to hold the water for one day’s use. 
| of the fireplace should be dwarf cupboards with doors, and above 


| of carrying them out in practice. 





could be erected for £200, Toimprove (by additional cost) such an 
arrangement asis here proposed, it may be suggested, could be best 
done by widening the cottages, so as to Allow of the passage 
running through from front to back, and then by thickening the 
outer walls to eighteen inches—the first requisite and lasting 
economy in good house-building being suflicient thickness of 
walling. 

Being somewhat old-fashioned myself, I like to see, and in 


cottages away from towns the large black kettle simmering away 
all day long. I constantly ask what is inside—for it may be 
potatoes, beans, or shirts that are being boiled. A cottage is sim- 
ply the surroundings of this kettle. A regular water supply 
would seem to be as far from the country cottage as gas, so no 
provision need be made for it. The usual source of water is a well, 


| common to a number of cottages, and provided with a bucket or 


pump. An earthenware basin should be placed in the washhouse, 
On each side 
them shelves; as cottage fixtures these would appear to be absolute 
necessities. All the room doors, being of the same size and make, 
should be provided with the common Norfolk thumb latch, which 
is preferable to the ordinary concealed door-lock and handle, and 
a common bolt. The windows would be the common lifting sash, 
and not French casements, which, unless very well made, are 
never found to shut close. 

The extreme wretchedness of the bedroom appointments in 
most cottages would induce me to adopt the mode practised by the 
negroes in equatorial Africa, viz., that of making the bedstead a 
fixture—in fact, a part of the floor of the room raised to the 
necessary height. Under every calamity this could never fail, 
and no man’s bedstead could well be taken from under him. 

It is by the simple plan of building two cottages under one roof 


| on a level that two sufficient sized and comfortable cottages, each 


one suitable for a farm labourer and family, can be built for £200. 
It has yet to be carried out in practice, for in most new cottages 


| therooms are so small as to be little better than large cupboards, or 


their cost turns out to be nearer £300 than £200. The prize 
double cottage, built under the auspices of the Society of Arts, 
cost over £350. Much might be said on the details of cottage- 
building, and on the best and most permanently economical mode 
i A short hint may prove 
useful. 

Fuel being so costly, and the cottager’s means commonly so 
narrow. averaging, as it would seem, some ten shillings a week, and 
it being a constant necessity all the year round, there can be but 
one fire, and this one fire should be sufficient for all purposes, as 
cooking, baking bread, boiling water—a constant necessity with 
the cottager’s wife. A kitchen-stove, with fire-grate and oven, 
and large-sized kettle, might be easily contrived, and it seems a 
great pity that something of the kind has not beendone. It may 
be assumed, as a general rule, that the more the cottager is left to 
her own way of work the better, in the choice of house furniture ; 
and it isa matter of regret that the subject of cottage furniture 
has not been taken up by some of our manufacturers asa speciality, 
not by the production of novelties and new and cheap contrivances, 
but in the making of common articles specially suitable for people 
with small means. All complicated contrivances should be 


avoided, and, if novelty is aimed at, it should be artistic. 
C. 


B. A. 


NARROW GAUGE RAILWAYS. 

Sir,— With your permission I shall have much pleasure in 
replying to Mr. Fairlie’s kind letter, and of adding a few words in 
explanation of the objections therein made, which, I am glad to 
find arise from a slight misapprehension of the import of my 
remarks on the quotation from his paper more than from any other 
cause. I was well aware that it was distinctly stated that the 
comparisons made were conclusive as applied to the rolling stock 
as it now is on the broad gauge, and when taken in this sense the 
words “infinitely less costly” are quite admissible. The only 
objection that I intended to raise was the ambiguous use of the 
term ‘ gauge,” as it is further implied in these words, ‘‘ that the 
terrible disproportion is partly due to the system of management 
pursued, but in a fay greater degree to the gauge.” Here the 
gauge is synonymous with the mode of constructing and working 
it. This is the distinction to which I would direct Mr. Fairlie’s 
attention. Let the broad gauge be once divorced from its present 
systematic faults, and considered simply on its own merits as an 
abstract mechanical question. Mr, Fairlie very rightly said ‘‘ that 
these conditions could be in some degree modified in the direction 
of economy by the employment of a new and lighter description 
of rolling stock;” it cannot be but partial, because the enormous 
amount of capital expended on the present system of construction 
cannot be reclaimed, however agreatreform may be possible by intro- 
ducing a new class of rolling stock. It is only in the construction 
of new lines that these principles can be fully developed. I will 
freely admit that the gauge which permits of its being worked by 
wagons weighing one ton, and carrying more than three times that 
weight, would be ‘‘ infinitely less costly” than the present system; 
but Mr. Fairlie has not shown that the broad gauge may not be 
made, by different construction, to fulfil these conditions; 
certainly it is not so now, but that is no proof that it 
may not be made otherwise. There is perhaps one exception. 
Where a line is intended to carry exclusively a heavy and com- 
pact material, such as slates, iron, or lead, the truck need not 
exceed 3ft. Gin. in width, and the ton of material would, in such 
a case, be stronger than if spread over a wider basis. The gauge 
adopted in this case should not increase the extreme width of the 
train. The broad gauge would add to it 2ft., and hence an in- 
creased width of the line and the cost of constructing it. But 
when a line is intended for general traffic—to carry coal, mer- 
chandise, agricultural produce, and passengers —there is a distine- 
tion that Mr. Fairlie will kindly observe. Assuming the width 
of the truck intended for this traffic on a narrow gauge to be 
6ft. 3in., let broad gauge wheels be applied to these trucks ; would 
the width of the train be augmented thereby ? If not, the amount 
of clearance allowed being the same, the width of the embank- 
ment and tunnel is not necessarily increased by the adoption of 
the broad gauge, neither is the cost of the line in earthworks and 
masonry increased by a single penny. The trucks, being the same 
as before (excepting the slightly increased weight of axles), will 
carry the same weight ; for in this case the ton of materials is not 
spread over a wider basis than on the narrow gauge. Mr. Fairlie 
says that the platform area is necessary to carry over three times 
the average weight now carried, &c. If by this is meant the ad- 
vantageous disposal of the ton of material to give sufficient area to 
carry the full complement of light goods, four trucks, each 10ft. 
long, weighing four tons, would give an area of 240ft., and an 
ordinary four-ton truck L5ft. long would only give 112ft. But it 
was shown above, that the same area may be had on the broad 
gauge from the four tons material + 5 per cent. added by axles. 

Respecting the permanent way, it may be said that’sleepers of 
the same thickness, and respectively 7ft. din. by 8in., and 5ft. Gin. 
by l0in. will be, as nearly as possible, of equal strength and cost. 
When longitudinal slecpers are used the only difference is in the 
length of tie bars. 

In reference to speed, the word “ impossibility” was intended 
to imply comparison. The Little Wonder, ranning at thirty 
miles an hour, would make 361 revolutions per minute. Mr. Fairlie 
will admit that another Little Wonder, doing the same with half 
the number of revolutiona, would have a decided advantage. If 
there be but little back pressure in the first, it must be less in the 
second ; likewise the effect of friction on the working parts. The 
author of the article (October 1st, 1869) on the Festiniog Railway 
was conscious of this difficulty ; and also Mr. Fairlie, when he 
said, ‘* the element of speed tells largely in favour of the broad 
gauge.” Is not this the reason that the driving-wheels of express 


engines are made so large? A greater speed is possible, and the 





same speed is attained with greater economy on the broad than on 
the narrow gauge. All things being equal, the same may be said 
as to the steadiness of the train. 

Most of the advocates of the narrow gauge admit the necessity 
of a broad gauge for trunk lines, and Mr. Fairlie does not require 
a change to be made in this country. But are there not many 


| districts yet without railway communication, and to supply the 
: | deficiency on the present system would lead to nothing but insol- 
spite of improvements and science you will always see, in all | 


vency. If it has been proved that the broad gauge may be con- 
structed, on a new principle, very nearly as cheaply as the narrow 
one, there is one point, not yet mentioned, that will decide for the 
first. Attending a break of gauge is the cost of transferring 
goods, and, in some cases, a depreciation of their rateable value ; 
this will practically be an extra charge against the narrow gauge, 
and in competition the broad gauge, charging the same freightage, 
would have this advantage. The amount saved thus would be 
more than equivalent to the slightly increased capital. 

The same principle will apply with nearly the same force to the 
Indian gauge of 5ft. Gin. if the bearings are placed inside the 
wheels, as in the example cited from the Great Western Railway, 
the extreme width of the train need not exceed 6ft. 3in. 

If circumstances permitted I would gladly avail myself of the 
honour of an interview with Mr. Fairlie. DELTA. 

December 13th, 1870. 


VERTICAL BOILERS, 

Srr,—Will you kindly permit me to express my thanks to Mr. 
Pinchbeck for his very courteous reply to my letter in your 
impression of the 9th inst., and to ask him to extend the infor- 
mation he has so willingly imparted to my question, how he gets 
the diaphragm plate in and out of the boiler? He answers that he 
puts it in before riveting the top platein. Are we to infer from 
this that he cuts the top plate out again each time the boiler is to 
be cleaned? because come out it must, with all its pendant tubes, 
if the boiler is to be cleaned internally. As to the space available 
for the escape of the steam into the steam space, Mr. Pinchbeck 
loses instead of gaining ground by the explanation offered, because 
the horizontal annular area is not the only measure; and he 
apparently forgets that the lift of his plate is limited to a very 
little when the boiler is fully at work and the plate raised off its 
seat. The distance between the ends of the inner tubes and the 
bottom of the outer tubes can only be about two or three inches 
for a two-inch tube, if proper circulating action is to be main- 
tained ; and as the respective ends of the tubes must still keep 
clear of one another when the plate is lowered on its seat, to allow 
for blowing through, it follows that the lift of the plate is limited 
to, say, 1jin. Mr. Pinchbeck, therefore, reduces the area for 
escape by reducing the size of the plates. I cannot agree with him 
that such an arrangement works wel]. I beg to enclose an illus- 
tration of my mode of blowing through, if such should be necessary, 
patented two years ago, showing my arrangements to remove top 
plates. I do not expect Mr. Pinchbeck to like my boiler, as it 
effects the object he has aimed at in a simpler manner, but I 
cannot understand his objection to my syphons, He has an in- 
definite number of inner tubes to be arranged to a nicety, so as to 
fit correctly into the centre of every tube. My syphons, on the 
contrary, are not singly, but connected in 3 deg. and 4 deg. into 
one pipe, and this pipe across the tube plate acts as an efiicient 
deflector, and is continued down into the water casing to form a 
syphon, and by this means keep up a perfect circulation until the 
water level falls below one end, thus securing the top of the tube 
plate from injury or danger from explosion. This my experience 
teaches me to be necessary, and all important when boilers are 
left in care of unskilled hands. My syphons, moreover, can be 
lifted out by hand whenever the manhole cover is taken off ; the 
boiler then being freed from all appendages internally, a man can 
get inside and thoroughly clean every part comparatively easy. 
In conclusion, may I beg to assure Mr. Pinchbeck that if, in his 
opinion, I have made but very few boilers, I have the pleasing 
satisfaction in knowing that those few have been made well, and 
are in many parts of the world, including Spain, Italy, France, 
India, Australia, Russia, and China. SAMUEL SMART. 

East-end Boiler Works, Poplar, December 13th, 1870. 


THE FIELD BOILER. 
Srr,—The question is frequently addressed to me, how the 
Field patent tubes would stand if worked continuously with 
salt water, and, in reply, I have been able to 
point to a number of steamers now afloat fitted 
with Field boilers working salt water, 
Nevertheless, I think it may be interesting 
to your readers to have laid before them a 
record of some experiments made, quite inde- 
pendently of myself, with a small Field boiler, 
by Mr. James Stewart, of Auckland, New Zea- 
land, to determine for himself the suitability of 
the Field tubes for salt water. The results 
of this experiment are embodied in the enclosed 
paper read by Mr. Stewart before the Auck- 
land Institute, and I shall feel obliged if you 
can find a small space for it in your next issue. 
LEWIS OLRICK. 
27, Leadenhall-street, Dec., 1870. 


ON THE USE OF SALT WATER IN THE FIeELD 
+ | Borer. By James Stewart, Assoc, Lyst., 
; 3 C.E.* 
; AMONG 


5 
it 


the numerous inventions and im- 
provements in steam boilers which have been 
: brought out in late years, none seem to 
promise better Tesults than that known as the Field boiler, from 
the name of the inventor. This boiler gives a surprising amount 
of steam, and belongs to the class having water tubes. The in- 
vention, however, lies only in the tubes, and they may be applied 
to almost any sort of boiler now in use. The best results are 
likely to be obtained, nevertheless, from boilers especially designed 
for Field tubes. So far, with the use of fresh water, nothing 
more seemed to be desired, but it very soon came to be a question 
with the writer and others whether or not they could be worked 
with sea water. If with its use incrustation to any extent at all 
were formed within the tubes, they could not be used without 
risk and trouble far outweighing their advantages. Consideration of 
the fact that the Field tubes owe their value solely to an ingenious 
device for promoting to the utmost the circulation of the water, 
and ‘also seeing that whenever in common boilers circulation is 
more than ordinarily active, very little, and sometimes no in- 
crustation with salt or lime takes place, there seemed good reason 
to expect that the new tubes could also be worked at sea. But 
under what circumstances, with what density of water, and 
whether or not any scale at all was formed, no specific information 
could be gathered. The writer then determined to institute an 
experiment which, with the co-operation of Mr. R. H. Yeoman, 
boiler maker, Auckland, he was enabled to carry to a satisfactory 
conclusion, and of which the following is a brief record. 

The author here described the Field tube, already well known 
in this country, and then proceeded as follows :—On the applica- 
tion of heat the water in the annular space between the tubes is 
the first to be affected, and at once begins to rise, its place being 
taken by the cooler water from above descending through the 
inner tube. This circulation as the heat is continued goes on 
increasing, until on the formation of steam in the annular space 
it is enormously increased, owing to the very great difference 
in specific gravity between steam and water, even at the boiling 
point. 

The experimental boiler was originally intended by Mr. Yeo- 
man to show visibly the effect of the circulating tubes, which it 





* Paper read at the meeting of The Auckland Institute, New Zealand, 
July 1ith, 1870. 
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very clearly did, being for this purpose at first uncovered at the 
upper end. It had seven tubes souk 2in. diameter, and about lft. 
4in. long ; internal tubes lin. diameter,|but their funnel mouths were 
not of the most effectual shape. For the purpose of experiment 
this boiler was covered in and fitted with blow-off cock, gauge 
glass, and safety valve, and the water was supplied by a force 
pump. 

The duration of the experiment was three weeks, the boiler 
being regularly attended during works, and the pressure of steam 
and density of water kept nearly uniform to the extent required. 
The salinometer, by which the density of water was regula 
was first carefully tested for accuracy, and the amount of soli 
matter in the sea water used ascertained by evaporation. This 
was found to be 54 oz. per gallon. 

During the first week of the experiment the pressure was not 
worked at more than 151b. per square inch, and the density of 
water about 16 oz. per gallon. This is about double the density 
used in many marine boilers. During the latter two weeks the 
pressure was maintained at 301b. per square inch, and the density 
at 21 oz. to 25.0z. to the gallon, or what is commonly expressed as 
4-32’s, that ratio expressing the weight of solid matter to that of 
the water. Ordinary marine boilers could not be worked many 
days at this density without being totally ruined, and a very few 
hours would suflice to allow a thick scale to be formed all over the 
heating surface. Very few of our coasting steamers are worked 
with water over 2-32’s, or about 100z. to the gallon. About 


200 gallons of sea water were evaporated, and thus over 1000 ounces | 
i Under all the 


of solid matter were passed through the tubes. 
circumstances it was never expected to find the tubes entirely free 
from scale, yet on examination they were found to be so with the 
exception of one part of each, and this exception may be looked 
upon as the most valuable part of the results, showing clearly, as 
it did, that it was to circulation of water alone that the perfeotly 


clean state of the tubes could be attributed. This will be mosé | 


clearly understood by a reference tu the appended drawing, which 
shows the arrangement of the tubes in this instance. Is will be 
seen that the inner tube, instead of being suspended clear of the 
bottom of the outer one, is resting on it, and the passage of the 
water provided for by two apertures only on opposite sides. 
Hence the currents of water at the lower end were confined to 
the parts opposite these holes or slits. On the other parts not 


exposed to the current a solid brown incrustation of salt and lime | 


had formed, sufficient to cement the tubes together, aud requiring 


some little force to separate them. The scale was rather less than | 


one-eighth of an inch thick, and extended about one inch up the 
blank ends of the inner tubes. 

To all who witnessed the experiment no result could have been 
more conclusive, other than that of actual trial for a considerable 
period at sea, and the writer is convinced that, with well arranged 
proportions, the Field boiler can be worked at sea with at least 
equal facility with the best design of common tubular boilers, 
and certainly with very much more ease and safety than with 
numbers of those in common use. 


THe RaiLway ACCIDENT AT HaRROW.—The adjourned inquiry 
into the causes attending this accident was resumed yesterday 
before Dr. Diplock, at the Railway Hotel, Harrow. Messrs. 
Blenkinsopp and Cawkwell represented the railway company. 
The evidence having been concluded at the previous sitting, the 
coroner, in summing up, reviewed the salient points iu the 
evidence, and stated that the principal point for their considera- 
tion was what took place at Wembley; whether blame attached 


to the signalman Robinson, or whether Shelvey, the driver of the | 


pilot engine, disregarded the signals that were displayed, and by 
that means caused the accident. The jury, after an hour's con- 
sultation, returned the following verdict, viz. :—‘‘ We find that 


James Wilson Jeffrys did die from the mortal effects of injuries | 
received at Harrow, on the London and North-Western Railway. | 


That the said injuries were caused by a collision between the 
5 p.m. express train from Euston and a truck train preceding it 
with orders to shunt at Harrow, but which was not in the siding 
in the time allotted in consequence of the breaking of a coupling 
of one of the wagons. That the said collision was caused by 
neglect of danger signals on the part of William Shelvey, the 
driver of the pilot engine of the express; and that the precautions 
directed by the company’s rules in the case of foggy weather were 
not complied with in this case. That the train was not protected 
by fog-signals at Wembley at all, nor at Harrow until it was too late 
to prevent collision, We think that Charles Robinson, the signal- 
man at Wembley cutting, is deserving of censure for not using 
fog-signals. We believe that the safety of the public will not be 
secured until it is enacted that goods and passenger trains shall 
not run on the same metals when the traffic is so extensive as on 
the London and North-Western Railway in the neighbourhood of 
the metropulis. We further think that in all cases the absolute 
block system should be rigidly enforced, and that the hours of 
work of the signalmen are excessive, and should be reduced.” 


Report OF THE ENGLISH MECHANIC’s SCIENTIFIC AND MEcHA- 


NICAL Society, MaNcuESTER.—The first ordinary meeting of this | 


Society was held at the Society’s rooms, Mechanics’ Institute, at 
Sp.m., on Wednesday, the 7th inst. The meeting was opened by 
the president (Mr. J. McEwen) announcing that the papers to be 
laid before the Society for the present session were:— Street tram- 
ways; computation of cubical numbers, with illustrations of the 
system of measuring and weighing from drawings by means of the 
slide rule; improvements in compound engines; an economic 
system of railways for home and international communication ; 
slide rule illustrated to the arts and sciences. 


the subject by describing the various systems proposed and partially 


adopted in America, England, and the Continent, showing the |- 


advantages and disadvantages inherent thereto, considering the 
off and on system as the most efficient and economical for our 
crowded cities. Mr. L, Atkinson’s invention, a combination of the 
rigid or flange wheel and the on and off system, followed. The 
novelty of the invention consists of the protruding and contracting 
of four segments from the circumference of the wheel at the will 
of the driver, and gives the advantages of using a narrow grooved 
rau with a practically rigid wheel, as well as of moving off the line 
without increase of traction. The paper was illustrated with 
diagrams elucidating the construction of the wheels. After a dis- 
cussion on the subject Mr. J. Bentley, in moving a vote of thanks 
to Mr. Atkinson, said, ‘“The invention displayed a great amount of 
ingenuity, the only drawback to general adoption being the costly 
construction of the wheel, which nodoubt could be greatly modi- 
fied without materially interfe With the invention. Its rela- 
tive merits of durability could be ascertained by its applica- 
tion.” The vote of thanks was seconded by Mr. 8S. Holland, and 
unanimously accorded to the lecturer. The first query discussed 
was, “ Whether gasworks ought to be placed in or outside large 
towns.” Theg 1 opinion seemed to be that having such within 
large towns was not only prejudicial to the health of the inhabi- 
tants, but also dangerous proximity of large quantities of explosive 
matter. Attention was drawn to a paper read before an institu- 
tion of gas-managers in Scotland on the practicability of supplyin; 

London and other adjacent large towns with gas from the eee | 
cval fields of Scotland, but the president thought it an erroneous 
ideathat the efiluvium trom the gasworks was prejudicial te health, 
as children troubled with croup and hooping cough were frequent] 

put into the purifiers. Mr. Hacking, in reply, said he coul 

hardly believe, from the fact of the enormous quantity of sulphur 
emitted from the P of the manutact of gas, that it was 
favourable to the inhaling organs. The discussion was continued to 
some length, but no definite conclusion arrivedat. The treating 
of other queries of less importance took up the rest of the evening. 








Mr. L. Atkinson, | 
being called upon to read his paper on street tramways, introduced | 


APPARATUS FOR CHARGING AND DIS- 
CHARGING GAS RETORTS. 

Some time ago Mr. Holden fitted up an apparatus for charging 
and discharging retorts for the city of Dublin Gas Company, which 
worked very well, and gave satisfaction. The apparatus which 
we illustrate has been designed by Mr. Holden for the Beckton 
Gasworks, and embodies several important improvements on the 
Dublin apparatus, one of the most useful of which consists in the 
fact that the propelling engine is stationary instead of movable, 
the machine worked by a fly-rope. The heavy, unwieldy, 
movable hopper is also got rid of, its place being taken by a fixed 

and a number of shoots. The following description will 
e the construction of the apparatus quite clear :— 

A, A, Fig. 1, are ordinary retorts in benches, with 
their rising pipes B leading to the ordinary hydraulic main ; 
F is the oedking floor or stage, on which the “traveller” 
with the “carrier,” and also the feeder run or travel. 
L is the movable apparatus for charging and disch 
the retorts ; it consists of the traversing frame or “‘ traveller, 
and of a superimposed travelling frame carriage or carrier on which 
the charging and discharging tools are mounted. The traveller 
runs on rails fixed on the floor, and the carrier runs on the traveller 
with a to-and-fro motion in a direction transverse to the direc- 
tion of motion of the traveller. In the retort house is an ordinary 
stationary steam engine P, which transmits motion to an inter- 
mediate pulley Q, which communicates motion to the machine L 
by an endless wire rope R passing from the pulley round adriving 
pulley on the traveller of the apparatus L, and then to and round 
another pulley thereon, and then round a pulley, not shown in the 
drawings, mounted at the end of the retort house ; and the wire 
rope next returns to and passes round the pulley Q. The apparatus 
L can thus be brought opposite any desired retorts. The feeder 
or tender K, which is the movable apparatus for supplying coal 
to the shoots, may or may not be coupled with the apparatus L, 
and pushed or drawn by and at a determiued distance from this 
apparatus L. 

Figs. 2, 3, and 4 refer to the apparatus L. Fig. 2 is a side 
elevation, and Fig. 3aplan, Fig. 4 end elevation, showing the traveller 
combined with the carrier, which is saddled over or rests on the 
| traveller. 
| Fig. 5 is an elevation of the apparatus as seen from the rake 
side, showing the principal parts of the traveller and carrier. 

A are girders, and A! under frame forming the principal framing 
ot the traveller, its wheels running on trams or rails ; C one of its 
driving pulleys actuated by wire rope, moving a spur wheel driven 
by pulley and working a pinion on ashaft on which are two friction 
cones or clutches F F, for bevel wheels G and G to be used re- 
spectively, that is, accordingly as put into action by levers or 
clutch forks, which are actuated by screw I driven by a pair of 
bevel pinions from a hand wheel L. The wheels G gear with a 
bevel wheel M, but one wheel only of the two wheels G is in gear 
at one time with the wheel M (the other running loose at that time). 
The wheel M is thus driven in one or other direction as required, and 
on the shaft of M is a spur wheel N which drives a spur wheel O on 
the axis of chain wheels P, which are thus operated. P' are loose 
pulleys over which the chains of the chain wheels P run and give 
to-and-fro motion to the carrier, that is to say, towards or from the 
retorts. The chains are connected with the cross framing Q of the 
carrier, as seen. A? are a pair of inclines fixed to the frawing of 
the traveller ; N is a foot plate for attendant to stand upon. The 
second or other driving pulley C’, which is actuated by the wire 
rope R, drives a spur-wheel which works a pinion on the axis 
of one pair of the wheels B, and thus gives motion to the traveller 
on therails inadirection transversely. This motion may be reversed 
by reversing the steam engine. Q Q are the two side frames, and 
Q'cross framing of the superimposed carrier, which is mounted 
on wheels Q? running on the girders of the traveller. R is a ver- 
tical spindle stepped in and supported by a bracket on the frame. 
The spindle carries brackets or arms R: to which the scoops are 
fitted and thereby supported. Each scvop is fitted by its end Z 
(Fig. 5), which is tubular or forms a socket,on to anarm. When 





the spindle R is made to perform a partial revolution the scoops | 


turn or swing round with it. The spindle R is turned by a chain 
wheel or hand wheel T working a shaft having a clutch and 
driving a pair of bevel wheels, one.of which is on the shaft, so 
that the shaft may be turned in the required direction, carrying 
the scoops with it. 
Each scoop s is reversed or turned on its respective arm, so as to 
bring its opening uppermost or undermost as desired ; onescoop 
8 is shown in the upset position in Fig. 5. (This figure also shows 
full length of a scoop, the length of the scoops in certain other 
figures having for convenience been broken off or shown as indefi- 
nite.) This motion is effected by pinions, of which there is one on 
each scoop end Z. These pinions, when the scoops lie longitudi- 
nally of the body of the carrier, are in gear witha sliding and 
' vertical weighted rack U depending from a chain, which passes 

over pulleys to a counterbalance or overbalance weight V suspended 
, across the carrier, and sliding vertically in guides on the side 
| frames ; V+ are two bars or legs on the under side of the weight V, 
| guided by rollers on the cross framing, and carrying foot rollers 
which rest on inclines on the traveller. Consequently as the 
carrier is moved forward the rack U is worked and the pinions 
are turned, and with them the scoops are turned partially round, 
that is to say, into the upset position shown in Fig. 5. On one 
side of the rack U is a smaller rack which moves with it, and is in 
gear with a pinion on the axis of a snail orcam X", formed with a 
notch or seat for one end ofa bell-crank lever ¥Y, by which the rack 
U is held, and thus the scoops when filled and with their openings 
uppermost are prevented from turning or upsetting until the 
carrier has brought them fully into the retorts, when the long arm 
of the lever Y will strike against a stud or projection (not seen in 
the figure) on the frame of the traveller, and then the weight V 
will etfect the reversal of the scoops. The backward movement of 
the carriage in the direction of the arrow will cause the weight V 
to be lifted by the inclines A? and restore the parts to their pre- 
vious position, the short end of the lever Y dropping into its seat 
in the snail cam X'. On the side of the carrier is a vertical 
spindle A’, similar in general action and arrangement to the spindle 
kk, and swung or turned by similar gearing to that described for 
working the shaft R. On this shaft are arms carrying rakes B!. 
These rakes consist of movable tips hinged to the extremity of 
the arms, which also carry sliding motion rods or bars B? one to 
each, by which the rake tips are moved and changed from 
the position shown in Fig. 6 into the position shown in 
Fig. 7 by a connecting rod B*, is a frame sliding 
to and fro. This frame carries studs over which the 
bars B? (which have holes for the pooped overlap when the arms 
are swung or moved longitudinally of or alongside of the body of 
the carrier. The sliding motion of the frame C? will thus work 
the rake tips. A hand lever or segment rack, with weight D, 
works the frame C2 by a ereon; E is a bell crank, detent, 
or stop lever, one arm of which falls into a notch in the frame, 
as shown in Fig. 8 and retains the rake tipsin the position shown 
in Fig.7, while the rakes enter the retorts, and when at full extent 
of its travel the long arm of the lever E will strike against a stud 
or projection (not shown on the framing of the traveller), and will 
place the —_ as first described ready for the return motion. Q* 
isa pair of guard wheels on the carrier ing against the 
under side of the upper flanges of the girders to prevent the 
carrier from tipping. 

Fig 9 is a section of the tender or feeder K. This figure also shows 
the end of the scoops s carried by the apparatus L. The feeder 


K, which is intended to oonres coal am the coaling stage to the 
charging scoops, consists of a moving frame carrying a number of 
inclined shoots or hoppers T, one for each . These shoots are 


of different lengths so as to open at different levels, and thus ac- 


and which are mounted at different levels. The feeder K is 
| mounted on wheels, which run on rails or trams on the working 
| floor. The frame of the tender K also carries quantity meters or 
| compartments U corresponding in number with the shoots T and 
the scoops s, and placed above and leading into the hoppers T. 
| These compartments U have floor valves, each ote into its 
| respective hopper. The valves are simultaneously worked by a 
| hand wheel by means of a screw, and by levers, one set being on 
each side; the back set is shown dotted; X are guard plates hinged 
to the shoots T to prevent spilling of coal while the scoops are 
being charged. They are worked by levers actuated by a handle. 
The apparatus is used as follows :—When the retorts are to be 
charged the feeder or tender K, which is hooked on to the machine 
Lata ed distance to suit the position of the scoops, is moved 
under He front edge of the coaling stage G, and supplied with coal 
which drops through the quantity meters or compartments into 
the shoots. The spindle is then turned so as to swing the scoops 
in a right angled position. In the engraving the scoops are shown 
in dotted lines as just approaching, but not quite, at such right 
angled position, The valves of the shoots are then opened so that 
the cont Gouge from the shoots into the scoops, the guard plates 
being depressed to prevent the spilling of coal while the scoops are 
| being charged, and they are lifted to get out of the way of the 
scoops and their contents when the scoops are swung forward, as 
about to be described. The spindle is then moved in the reverse 
direction, so as to swing the scoops with it back to their previous 
or longitudinal position. The carrier is then propelled on the 
traveller towards the retorts so that the scoops may enter the 
retort mouths, and when fully in, the scoops are reversed or 
upset, that is, so turned on their arms as to bring their openings 
downward, and they thus drop their charges of coal into the retorts. 
When this is done the scoops are turned on their arms to their 
previous position, or position in which their openings are upward. 
The carrier is then drawn back on the traveller so that the scoops 
clear the retorts, the mouths of which are then closed, and the 
manufacture of gas is proceeded with. During this operation the 
rakes are swung out of the way clear of the retorts; but when 
the retorts have to be drawn the scoops are swung into this right 
angled or out-of-the-way position, and the rakes are swung into 
the forward or longitudinal position, and the carrier is again moved 
forward on the traveller so that the ends of the rakes may enter 
the retorts, the mouths of which are opened for the purpose. The 
rake tips or ends are worked so that they may be brought into 
such position as to rake out or draw the contents of the retort, 
When this is done the parts are restored to their previous position. 
Fig. 10 is an end elevation of a modified arrangement in which 
a scoop on one side balances a rake on the other side of the car- 
riage. The scoop or rake are connected by a chain or cord R 
passing over pulleys, so placed as to guide the chain free of obstruc- 
tions. The scoop and rake are not seen in the figure, as they ure 
hidden by their supports, which slide vertically on the respective 
spindles R and A'. When the chain Ris moved the scoop rises 
and the rake descends, and vice verad when the chain is moved in 
the opposite direction. The figure corresponds generally in other 
respects with Fig. 4, and though for more distinctly showing tlie 
balanced action several parts are omitted in Fig. 4, it is to be under- 
stood that the scoop may be turned and righted by arrangements such 
as hereinbefore described, and the rake tips may in like manner be 
worked by sliding rods, or they may be actuated by hand. Also 
both scoop and rake may be made to turn or swing round as de- 
scribed in reference to tue first described arrangement. Also more 
than one scoop and one rake may be fitted on the spindle R A’. 











THE HOLBORN VIADUCT STATION, 

THE Victoria Station Company have not provided a very imposing 
structure in Pimlico, but it is commodious and serviceable, and 
the company’s tenants, the London, Chatham, and Dover, the 
Biighton, and the Great Western Companies, are quite willing to pay 
such rents for use as enable the stati sn colupany todivide sulue v per 
cent. or 10 per cent. upon their capital. The eastern end of the 
Holborn Viaduct presents an opportunity, which is to be taken 
advantage of, for an investment as promising, and as likely to 
promote the public convenience, as the Victoria station project. 

The London and South-Western Company's trains now come to 
Ludgate-hill station of the London, Chatham, and Dover line. A 
much larger number ought to come that do not, both of that and 
the Brighton Company. The number of trains that are run upon 
the Chatham line by these three companies is limited, not by the 
lines, but by the station accommodation. At Ludgate station the 
platforms and the sidings are totally inadequate to the require- 
ment. They are intended, indeed, for a through and not a 
terminal traffic. 

The promoters of the Holborn Viaduct station seem to have hit 
upen what is “a good thing” in itself, and an excellent remedy 
for the defect referred to. Their project is that the London, 
Chatham, and Dover lines after crossing over Ludgate-hill should 
tura round to the right, and run into a grand terminal station, 
having its front to the Viaduct and on a level with it. This sta- 
tion will be triangular in shape, and will lie between the Old 
Bailey and Farringdon-street, with its front to the eastern end of 

the Holborn Viaduct. ‘he area embraces about three and a-half 
| acres, which aifords ample space for ten lines of rails, four arrival, 
and as many departure platiorms. For Crystal Palace and subur- 
| ban traffic such a station would be of great public service, and, 
when Paris is again accessible, it would afford traveilers and 
| tourists the luxury of driving into the station from the street 
| level, registering their baggage, and proceeding on to Paris without 
| further concern as to their impedimenta, until they reached the 
station in the Place Roubaix. The base of the triangle to which 
| we have referred leaves ample space for all the offices, rooms, and 
| conveniences that may reasonably be desired and expected in an 
important city terminus. 

Mr. Mills and Mr. ‘Il’. Marr Johnson are the joint engineers of 
the Holborn Viaduct station. 

The Euston, St. Pancras, and Charing Cross scheme, to which 
reference was made last week, seems to be attracting public favour. 
This line, itis proposed, will have a working junction between the 
Midland at St. Pancras, the London and North-Western at 
Euston, and the South-Eastern at Charing Cross. It will have 
exchange stations at St. Pancras and Euston for the Midland and 
London and North-Western respectively. At Gower-street, where 
the proposed line will pass under the Metropolitan line, there will 
be another station. On its way southwards the proposed line will 
pass on the west side of Tottenham-court-road, without disturbing 
the front houses, From Oxford-street, where there will be a 
station, the line will pass under a proposed new street, of 60ft, 
wide, to Leicester-square, where there will be anotherstation. From 
the south-eastern corner of Leicester-square there will be another 
new street opened upof 60ft. wide, which, passing in a south-easterly 
direction, will terminate in another new street of G0ft. wide at the 
back of the New National Gallery. The Metropolitan Board of 
Works will pay a moiety of the cost of these streets. The pro- 
posed railway will be constructed from the “‘open,” and the 
promoters will pay the other half of the cost of making the streets, 
From the bottom of St. Martin’s-lane the proposed line will turn 
and cross under the Strand, with a station on the north side of 
that street. Passing the back of Villiers-street the line will rise 
from under the Strand, and, crossing Villiers-street at an acute 
angle, will reach the level of the rails of the Charing Cross viaduct, 
and run into them near the outer end of the station. 

It is believed that this line will ate a very large street 
traflic, and prove also a great convenience to travellers passing 
from north to south of London and vice versd. The provision of an 
additional station at Charing Cross will afford accommodation for 
a large number of extra trains from the South-Western and the 
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APPARATUS FOR CHARGING AND DISCHARGING GAS RETORTS. 
DESIGNED BY MR. J. J. HOLDEN, ENGINEER, MARK-LANE. 
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FOREICN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and BoyvEav, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Untre den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—ALPHONS DiRkR, Bookseller. 

8ST, PETERSBURG.—M. B. M. Wourr, Bookseller. 

MADRID.—D. Josz ALcoveR, Editor and Proprietor of the 
~ Industrial,” Preciados 49 y 51. 

NEW YORK.—WI.LMER and RocEss, 47, Nassau-street. 


PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influentia} character, or QUALITY, of its ci 
tion, advertisers themselves possess conclusive and satisfactory 











TO OORRESPONDENTS. 


‘ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be 
communications. 

R. J. L.—It should have been 2°25, not 225. 

AN ORIGINAL SUBSCRIBER.— We cannot see that any good would be done by 
the insertion of your letter. 

C. (Abo, Finiand).— Write to Mr. J. C. Handcock, screw propeller monufac- 
turer, Victoria-terrace, Dudley. 

J. L. (Liverpool).—The address of Herr Neuhaus, who is introducing the 
Beuther axle-box, is 17, Surrey-street, Strand, w.c. 

A SupscriBER.—Frictional ing answers very well under certain circum- 
stances. The manufacturers will tell you the price. 

Sim WILLIAM FarrBairn.— We are requested to state that the correct address 
of this gentleman is The Polygon, Ardwick, Manchester. 

M.—Your proposal is as old as the railway system, and is open to a number 
of practical objections which we need not particularise. 

H. C.—We do not know Messrs. Peacock and Wilson’s address. It is not 
given in the wretched catalogue of their show, published by the Smithfield 


Club. 
W. S. (Lead Wire).—We are requested to inform this correspondent that he 
can obtain what he wants from Messrs. Gray and Marten, 31, St. Mary- 


axe, B.C. 
A.—We do not think your plan would work well. Such a handle as you 
would be broken if the train ran at a high speed. Read our 
article on the Harrow accident. 
B. A. K.— With every wish to oblige you, we must decline to reply any more 
to a question which we have answered some dozens of times already. You will 
find a standing notice on the subject at the head of this column in our last 


volume. 

C. H. (Sheffield).—No illustration of the Tiny ever appeared in our pages. 
No. 6, in our Portfolio of Working Drawings, gives sectional elevation, dc., 
of a four-wheel shunting engine built at Crewe. You possibly confound 
the two engines with each other. 

H. A.—The surface area of the condensing tube should be not less than one- 
half the area of heating surface in the boiler. The pump will probably 
answer if it isin good (working order. A Gin. fan making about 600 revo- 
lutions per minute ought to suffice, but so much depends on the quality of 
coal, kind of boiler, &c., that we can pronounce no decided opinion. 

A. G. (Frodsham).—(1) Engines can be got cheaper in America, for use there, 
for although labour is dearer there, yet the greater extent to which ma- 
chinery is used in engine-making in the States, together with the freightage, 
insurance, and the duty, all combine to give them the advantage. For 
anstance, the duty on wrought millwork and wrought cranks is two cents 
per lb. (2) The best makers in America turn out as good work as is sent 
out from England. 

G. W. H.— Water mills have been driven in various parts of the world by the 
rise and fall of the tide for centuries. You will ‘sind such mills described 
in Cresy’s “Cyclopedia of Engi ing.” The back volumes of the 
Scientific American contain particulars of one or two inventions for the 
same purpose. In the records of the ** Patent-office Journal ” you will find 
all the information you require respecting tides in the Ordnance map. The 

tide ordinarily rises and falls about 28/t. at Liverpool. 





LAWN MOWERS AT ISLINGTON. 
(To the Editor of The Engineer.) 

§1n,—I notice in your issue of the 9th inst., in your Smithfield Show 
report, you do me the honour to notice the “ Archimedean Lawn Mower,” 
on page 390. Immediately under the drawing you describe it as 
“ Rollins’ Lawn Mower,” whereas it should have been “ Archimedean 
American Lawa Mower.” I should feel cen if you would call atten- 
tion to this fact in your nextissue. I wo also add the machine was 
not the invention of a ‘* Boston clothcutter.” Joun G. RoLiiss. 

Old Swan Wharf, London, 14th December, 1870. 


SCREW PROPULSION. 
(To the Editor of The Engineer.) 

Srr,—Will you allow me to call your jattention to a few errors 
made inthe printing of my paper on “Screw Propulsion,” which ap d 
ssion? On the thirty-second line the words * length 
of each blade” should be “‘ portion of each blade,” and on the next line 
the word “length,” which again occurs, should be substituted by 





“height.” At the commencement of the last paragraph in the first 
column the printer has mistaken acypher for an O, and on the sixth and 


seventh lines farther down the same mistakes have again been made. On 
the second line from the bottom of the first column a minus has been 
inserted between X and cos. a, whereas they should be quite separate and 
distinct ; cos. a commences another sentence. On the sixth line from 
the top of the last paragraph the word “up” should be “aft.” These 
to a great extent due to my not 





errors are ving written every word 
with all that clearness which is imperatively 'y in any i 
cation that has to pass through a printer’s hands. MICHAEL SEFI. 





PRIME COST. 
(To the Editor of The Engineer.) 
Srr,—I am glad to see you have inserted some letters upon this subject ; 
until recently I had great difficulty in arriving at the cost of machinery 
ne ee and it was in consequence of an advertise- 
ment that I saw in Tae Exoiveer headed, “ Avoid losses and failures, 


costs most readily ; 
cost me about £10, and the fee paid to the ad- 
pondents with his 


EXTRACTING TALLOW. 
(To the Bditor of The Engineer.) 
corresponden Szennotowka Farm, South 
Russia, can have. every information on spplication to me. I have and am 
for the princi; 


making such tus as he pal Australian 
meat down ts. 
_ 14, N.E., December 12th, 1870. James ELLs. 
(To the Editor of The Engineer.) 

Sim,—In “Farmer,” 9th December, I 

ba teas fold that the plant used in Australia for meltingdown tallow 

steam has ively afirm in this 

He will find a description of the same mode of a 

work by Morfit on soapand candles, in Americaabout twenty-five 

years ago. author is on the it of issuing a new work on same 

subject, He also a 's work of the same 

apparatus in = as Applied to the Arts.” All that 











wished to work at, and with suitable taps to draw off the tallow and 


refuse. 

The higher the pressure the ey is the work done, but I would 
recommend a ‘‘ Farmer” to work at a low pressure, say, 10 lb. to 20 lb. 
At this pressure it would require about ten hours to extract the whole of 
the tallow. For his further information I may say that the tallow which 
comes into the Live: 1 market—which is most preferred by the most 
experienced soap a candle makers in the North of England—is South 
‘American tallow, from the River Plate. This i 
down the carcases of 
as 250 oxen. Steam is introduced at the bottom, and is 
ray hy! seventy hours. The steamin this case may be, say, 20 lb. pressure 
in steam boiler, but is only at ordinary atmospheric pressure in the 
rendering tank. It would take up too much of your space to go 
intothe subject, but a “ Farmer” may understand that the mode 
the melting is carried out makes a considerable difference in the market 
value of the article when it arrives in this country. The best method for 
him to adopt depends altogether upon @ variety of circumstances, and if 
he finds any culty in determining it, I should have great pleasure in 
giving him any information on the subject, either through your columns, 
or he may write to me directly. . RicHarp GATENBY. 

Manchester, 13th I ber, 1870. 





MEETING NEXT WEEK. 
Tue InstiTvTION oF CIVIL Enoiverrs.—Tuesday, December 20th, at 
8 p.m. : The annual general meeting. 


Tue Encrxeer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the fe ing terms (paid in advance) :— 

Half-yearly (including double number) .. «+ + 
Yearly (including two double numbers) .. «+ «+ 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission abroad, 

Advertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The lune averages eight words ; 
blocks are charged the same rate for the space they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche ; all other letters 
to be addressed to the Editor of Tat ENGINEER, 163, Strand. 





DEATH. 
On the 8th December, at St. Leonard’s-on-Sea, Mr. Toomas Brassey, 
of 56, Lowndes-square, aged 
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THE HARROW COLLISION. 


Tue adjourned inquest on the bodies of those killed in 
the Harrow collision was resumed on Tuesday, the 13th 
instant. On Wednesday, the 14th, the coroner summed up 
and the jury pronounced the verdict, which we reproduce 
in another place. The witnesses examined on Tuesday 
were William Rutter, fireman of the second of the two 
engines drawing the Liverpool express, Mr. Cawk- 
well, traffic manager of the London and North-Western 
Railway, and Colonel Hutchinson, Board of Trade 
railway inspector. Nothing was elicited from these 
witnesses which modifies the views we expressed in our 
last impression concerning the accident. Rutter aid 
not see the danger-signal at Wembley, but he did see 
the white lamp in the policeman’s box. It may be 
gathered from this man’s evidence, although so much 
was not stated, that he took the white light thus shown as 
a signal to proceed. We are aware that, in certain cases, 
on foggy nights, when it is possible that the signals may 
not be seen—although they are at “all right ”—it is the 
custom of the signalman to show a white light at or near 
the rails or in his box, in a place where it is sure to be 
seen as intimation that the line is clear; and we repeat 
what we have already said, that this unlucky white lamp 
was the indirect cause of the catastrophe. Mr. Cawkwell’s 
evidence amounted to nothing. It simply went to show 
that if the rules had been observed there would have been 


no accident. But railway companies’ rules remind us of a 
scientitic e of cards known to the initiated as “ spoil 
five,” which it is extremely difficult to learn, bécause the 


rules of the game are exceedingly precise. It is easy 
enough to learn these rules, but the moment they are 
mastered and the learner proceeds to act upon them, he 
finds that there are from two to four exceptions to every 
rule, which come into play under certain conditions. To 
remember the rules is nothing, to learn the conditions under 
which they do or do not operate is a task sufficient to appal 
the stoutest heart. So with railway regulations. We tind 
them running like this: “If the 2.43 goods train arrives at 
signal station at 2.57 it is to be allowed to proceed, unless 
the previous train due at 2.50 is late, when the 2.43 is to 
shunt for the 2.59 to pass, unless the signalman thinks that 
the 2.59 train will be late, when he is to allow the 2.43 to 

roceed, unless the 2.40 is in the way; and he is then to 

lock the line for the 3.2 mail, unless he thinks that will 
also be late, when he may allow it to proceed.” This is no 
exaggeration of the instructions given to signalmen who 
are paid 19s. a week, and kept on duty from thirteen to 
fifteen hours out of the twenty-four, for seven days a week. 
If the reader will kindly sit down and endeavour to master 
the bearing of the instructions which we have with a few 
alterations reproduced from the rules of a company which 
shall be nameless, and, having done so, will bear in mind 
that a mental process similar to that through which he has 
gone must be repeated about every ten minutes by a sig- 
nalman, who has besides to attend to his tele ph and to 
his record-book, we think he will be in a position to under- | 
stand that there is something—if not a good deal—wrong 
somewhere. 

Mr. Cawkwell said not a little about wagon coupling and 
about block signals. As another and still more prow hee 
accident has occurred on the Manchester, Sheffield, and 
Lincolnshire Railway, apparently from the breaking away 
of some goods wagons, we shall reserve for the present what 
we have to say concerning coupling. It will suffice to state 
that in the main we are not more dissatisfied with Mr. 
Cawkwell’s opinions on the subject than with the practice 
of his officials in all that concerns them. 

Colonel Hutchinson’s evidence went to show that the 
pee gre of the complete block system would have probably 

e drivers so careful that the accident would not have 
occurred, but he—very properly—would not go so far as to 
assert that it i an accident, which was 


in cl of atrain disregard- 
ing the signals set against them. e endorsed the opinion 





we have already expressed, to the effect that with con- 


tinuous brakes on the train the collision would have been 
avoided. 

We cannot prejudice the course of justice by now pro- 
nouncing our opinion as to the cause of the accident. It 
took place simply because the system adopted in working 
the London and North-Western Railway traffic is lax, 
and therefore vicious; and, in this respect, the London 
and North-Western Railway stands by no means alone. 
The rules and regulations drawn up by the company and 
issued to their servants are, in many respects, well 
planned and skilfully framed; but they are not observed 
in either spirit or letter by drivers, guards, or sigpalmen. 
It is definitely stated that a driver, if he does not 
see his signals is to stop till he does; but it is equally true 
that if a driver is behind time without good cause he is 
fined. We know that on the evening of the accident the 
rails were slippery, the train heavy, and already behind 
time when it reached Wembley. The leading engine, too, 
was, according to the testimony of the witnesses, priming 
heavily. Engines at once slipping and priming require the 
utmost care on the part of the stoker and driver, from the 
former to keep steam, from the latter to prevent slipping 
andto keep his cylinders clear of water. It is to the last 
degree likely that men so engaged would fail to see signals 
on a foggy night, and might pass Wembley without 
knowing it. But suppose that after passing Wembley a 
a little way they discovered for the first time, that they 
had passed it, and then stopped, and, sending back to see 
how the signals stood, found that they were all right, 
much time would have been lost, and the men would have 
assuredly been fined. The fact that they had not seen the 
signals would have been a direct admission that they had 
not kept a proper look out. Is it not more than probable 
that with two sets of drivers and stokers, each would sup- 

the others had seen the signals clear; and that if any 
doubt remained they would trust to the chapter of acci- 
dents, or their luck, to make things right ? We think so. 
We do not assert that it is wrong to fine men for not keep- 
ing time, but the practice of fining them certainly tends 
powerfully to make them overlook the rule which tells 
them to stop if they do not see the signals. 

But this is only one way in which the accident may be 
accounted for. Another source from which it might spring 
is the practice of the signalmen. The rules of the com- 
pany to the effect that the line shall be worked by sema- 
phore signals alone, are, we may suppose, sufficiently de- 
finite. But we could name stations on lines worked on 
the block system where the semaphore station signal is 
kept at danger from week’s end to week’s end unaltered, 
and the line is worked solely by the distance signal and 
white flags waved by the signalmen by day, and white 
lamps at night. If a stopping train comes into a station, 
the driver proceeds, not when the semaphore is lowered— 
for it is never lowered—but when the signalman waves a 
flag or a lamp from his box. If a through train comes on, 
the driver finds the distance signal down, and the station 
sigual against him. He whistles, and the flag or lamp ap- 
pears, and hegoeson his way rejoicing; if neither appears he 
stops. If Wewbley signal was worked in this way, wholly or 
in part—and we have no evidence that it was not—nothing 
was more likely than that the drivers would totally dis- 
regard the semaphore and depend on the white light shown 
in the policeman’s box. The fact is that overworked signal- 
men to save themselves trouble and responsibility, have in- 
troduced a secondary code of signals, the existence of which 
is winked at by the authorities. If an accident happens, the 
signalman can screen himself by saying his signals blocked 
the line; but he is very careful not to say that a tacit 
understanding exists between him and the drivers, accord- 
ing to which the semaphore is disregarded, and the lamp 
aud flag become all in all. The lamp may not be always 
shown in quite the same way, a mistake is made, and then 
there is a terrible accident ; but there is no one to blame. 
All the rules have been obeyed to the letter, but 
they have none the less been broken in the spirit, 
and the unfortunate engine driver probably loses his 
life because he has learned to pay attention to a hand 
lamp or a flag, instead of the semaphore. The remedy 
is obvious. In the first place, let Messrs, Saxby and 
Farmer, or some other signal makers, design semaphores 
which can be worked by a touch of the finger instead of 
requiring, as they too often do now, the utmost exertion of 
the strength of a strong man. We hate to see a signal- 
man, strip to his shirt, labouring through the long 
hours of a hot day or night at work beside which that of a 
navvy is easy. The water tank at every principal station 
would supply all the power required to work semaphores and 
points without more exertion than the most delicate lady 
in the land could put forth, if people would but learn to 
use it—and serve besides to lock points better than ever 
they were locked before. In the next place, we would 
dismiss on the spot any signalman found in possession of 


a flag or a om 8 that could be used as a signal. The line 
should be worked by the semaphores and the semaphores 
alone. 


We are opposed to the use of all automatic signals on 


|| which the safety of a train may depend, but there are two 


forms of automatic signalling, or, more strictly speaking, of 
registration, which, while in no way interfering with the 
working of the trains, would act as a check both on drivers 
and signalmen, and are worth the consideration of rail- 
way companies. The first would consist in automatically 
registering every telegraph eg received or sent by 
any signalman. No disputes could then arise as to whe- 
ther a certain message had or had not been received or 
sent, or concerning the hour of despatch or reception. The 
other would consist in attaching to the leading guard’s van 
of every passenger train, and out of the guard’s sight 
and control, a very simple self-acting register, which 
would mark the hour, and, as a consequence the 
place, where a train ran t a danger signal, The 
register should be i by a proper officer at the 
end of each trip. To design such an ap us is 80 
easy that we shall not stop to describe one. We would by 
no means allow anyone in charge of the train to have access 
to the register, because it is almost certain that drivers 





would attend to it instead of using their eyesight in look- 
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ing out for the semaphores. The register would fail some 
day and then we should have an accident. The fact 
that the drivers knew that such a check on their watch- 
fulness existed, would at once put an end to the flag system, 
inasmuch as the register would prove if the semaphore 
were kept up, that they had rua past their signals. We 
shall not stop just now to dwell on these things. Unfor- 
tunately it is but too likely that we shall be called upon 
to say much more concerning the working of railways. 


LOCOMOTIVE IMPROVEMENT. 


WE have iu two articles already published, explained, 
firstly, in what respect the locomotive engine boiler is 
defective, and, secondly, we have indicated the principles 
which must be observed by those who attempt to improve 
upon it, It is now our task to show more precisely than 
we have yet done how these principles are to be applied in 
practice. Let us see what is the specific nature of the duty 
which that combination of fire-box, tubes,and shell, known 
as the locomotive boiler, is expected to perform. 

Engineers, as a rule, express the vature of this duty in 
very few words enunciating one simple idea: “ A locomotive 
engine boiler, like any other boiler, is expected to convert 
a given weight of water per hour into steam.” This 
answer is “simple” in more senses than one. It refers to 
a process which really comes the last in a chain of events 
or phenomena — which the reader will--and it takes no 
cognisance of the very complex action which actually goes 
on within not the locomotive boiler ouly, but every boiler. 
A locomotive is expected to evaporate, let us say, 200 cubic 
feet, or 12,500 Ib., of water per hour. Let us suppose that 
this water is thrown into the boiler by the feed pump at a 
temperature of 60 deg.—the injector will introduce it at a 
far higher temperature, of course, but we may neylect 
this fact for the present—Now we have at the fire- 
box end of the boiler a temperature of at least 2000 deg., 
and at the smoke-box end a temperature of at least 
600 deg., and in approximate contact with all the beating 
surface, water at a temperature of, say, 350 deg. In order 
to produce effective ebullition, it may be taken as proved 
that the temperature of the plate with which the water is 
in contact must be 80 deg. greater than that of the water. 
Ebullition, or more strictly speaking evaporation, will of 
course take place at a less difference of temperature than 
this; but the process of converting water into steam will not 
proceed with sufficient velocity to satisfy the requirements 
of the railway engineer with a less difference. If we add 
80 deg. and 350 deg. we have a resulting temperature of 
430 deg., which is the least at which it is possible to dis- 
charge the products of combustion from the boiler under 
existing conditions, The boiler pressure is here assumed 
to be 135 1b. above the atmosphere, a pressure frequently 
exceeded in modern practice. The difference between 430 
deg. and 600 deg. is 170deg.; and thisis none too much when 
we consider that 600 deg. represents, not the temperature 
of the gases in contact with the tubes, but the average heat 
of the whole column of gas in each and all the tubes, 
and that this superfluous heat is the surplus energy, 
so to speak, required to raise the metal of the tube 
80 deg. above the temperature of the water which is 
supposed to be in contact with it, and to overcome 
the resistance of the soot with which the tube is lined. 
Bearing these things in mind, it is easy to see that no 
mere extension of surface by lengthening the tubes and 
reducing their diameter, can do much good so long as the 
temperature of the substance to be heated—water—re- 
mains as high as it must, under existing practice, neces- 
sarily be. lf we were to ask any engineer whether the 
temperature in the smoke-box will or will not remain un- 
altered as the temperature of the water rises, he would 
simply laugh at us, and point out that when the fire is 
tirst lit, and the water is yet cold, the temperature in the 
smoke-box and smoke-box ends of the tubes is so low that 
the hydrogen proceeding from the coal and combining 
with oxygen, instead of being converted into steam, is cou- 
densed, and trickles down in the shape of streams of 
water from the end of each tube. Under these conditions 
the boiler is working to its maximum efficiency. There is 
no steam to drive the water away from the tubes on the 
one hand, and, on the other, the temperature at the smoke- 
box end of the tubes need not be much more than 60 deg. 
—the temperature of the water—plus 80 deg. to overcome 
the thermal resistance of the plates, &c. If we add 100 deg. 
for the resistance of soot, and so on, we still have a smoke- 
box temperature of 60 + 80 + 100 = 240 deg. only. Is 
there any good reason why this should not be the maximum 
temperature reached in the smoke-boxes of locomotives ? 
None whatever, if proper arrangements are adopted, Of 
course, if we retain water at 350 deg. in contact with every 
atom of heating surface in the boiler, we cannot expect to 
cool down the escaping pee of combustion below 
350 + 80 + 2. In this formula x represents some co- 
efficient, the value of which will vary with the cleanliness 
of the tubes, the diameter, and the rate at which the gases 
traverse the flues; but we may assume it from practice to be 
at least 170 deg. We have, therefore, as the smoke-box 
temperature 350 + 80,+ 170 = 600. When the fire is forced, 
as in the case of an engine hauling a heavy load and nearly 
ia full gear, the eoakaien temperature may reach as 
rauch as 1100 deg.—first, because the velocity of the gases is 
increased; and, secondly, because the heating surface inside 
the boiler is no longer in contact with water, but with a 
mixture of steam and water. Under such circumstances, 

. indeed, we may have as much as bin. of “ false water” 
in the glass gauge, showing plainly what is going on 
within the boiler, All this results from the present 
erroneous practice of surrounding every portion of the 
heating surface with water of the same temperature ; 
and, secondly, from permitting steam to be formed between 
the tubes and in contact with the heating surface. Those 
of our readers who have followed us so far will readily 
comprehend the nature of the remedies which we propose 
for adoption. We cannot in this place enter into details ; 
every engineer will work these out as seems best in his 
own eyes. We shall only deal with general principles, 
hong Boog see what an improved locomotive boiler would 
be like, 








There are two ways in which the principles, the nature 
of which we have indicated, may be alee According to 
the first and simplest—the second we shall describe in 
a future article—the boiler would reniaiti in all its prin- 
cipal characteristics unaltered. We still retain the fire-box, 
shell, and flues. The alterations consist in dividing the 
boiler imto three distinct sections by transverse plates, 
traversed by the tubes, which could be made tight in them 
by suitable expanding mandrils. The transverse plates 
would strengthen the boiler, and add very little to its 
weight or price. We should then have three distinct 
boilers, so to speak, all heated by the one furnace. The 
precise position of the two extra tube plates is a point 
which it would require some experiment to settle properly, 
but we may suppose that a boiler barrel 10ft. loug would 
be equally divided into three compartments, each 3ft. 4in. 
long. Over the central compartment would be fixed a 
steam dome, and from this compartment all the steam re- 
quired by the engine would be drawn, The other two 
compartments would be kept quite full of water under all cir- 
cumstances, Beginning with,the front, or smoke-box, com- 
partment, we find that this would be traversed by tubes 
containing gases at a comparatively low temperature. The 
quantity of heat which could be taken up from them by 
water at 350deg. would be very small indeed. But they 
would not be brought into contact with water at any such 
temperature. On the contrary, the feed pumps would 
deliver into this compartment at the extreme forward end. 
The water would run under and over diaphragm plates, so 
as gradually to find its way back to the opening, through 
which, well heated, it would enter the central compart- 
ment. ‘The maximum temperature of the feed would not, 
in practice, exceed 200dey. If feed pumps are used the 
average temperature would not exceed 60 deg. If the 
temperature in the last couple of feet of the flues were 
600 deg., it follows that even with a feed temperature of 
200 deg. the smoke-box temperature should not exceed 


| 400deg.; while with feed water supplied at the lower 


temperature we have named, it should not exceed 310 deg. 
We might thus save from 150 deg. to 290 deg. of waste 
heat from an enormous volume of gas. We need not fear 
but that the surface in the leading compartment would be 
sufficient to enable the feed to take up all the spare heat 
corresponding with our calculations. No steam would be 
produced in this section of the boiler, and, therefore, 
“solid” water would always be in coutact with the tubes, 
and their efficiency would, accordingly, be augmented. 

The fire-box compartment, would communicate with the 
central compartment,eitherthroughasmalloritice in the upper 
part, controlled by a valve worked from the outside of the 
boiler, or by adifferential automatic valve, so constructed that 
in all casesa greater pressure would be maintained in the fire- 
box compartment than in any other portion of the boiler. 
What this ditference of pressureshould be would depend oncir- 
cumstances, as we shall show inamoment. The objectin view 
in maintaining the extra pressure is, of course, to prevent 
ebullition; in other words, the formation of steam in the 
fire-box compartment, the whole duty of which must be 
restricted to heating water. The compartment would be 
put in communication with the middle compartment, not 
only by the before-mentioned valve, but by suitable pipes 
and a pair of circulating pumps worked off the cross- 
heads, or by eccentrics. These pumps would continually 
draw the water from the central compartment and force it 
into the fire-box compartment. As much water as they 
forced in would return stored with heat to the central com- 
partment through the loaded valve. The pressure in the 
central being less than that in the fire-box compartment, a 
portion of the water so returned would at once flash into 
steam of this lower pressure; the remaining water would 
fall down, to be again pumped back at the temperature due 
to the lower pressure, to the fire-box compartment, the 
quantity lost by evaporation being, of course, made up by 
the feed coming in at, say, 212 deg. or so from the smouke- 
box compartment. 

In order vo determine the size of the circulating pumps— 
a matter of some importance—we must know, among other 
things, the temperature in the fire-box and central com- 
partments. Suppose the pressure in the latter to be 
150 lb., including the atmosphere ; the temperature corre- 
sponding to this pressure is 350 deg. ; the total heat of 
water aud steam at this pressure is 1188-7 deg., of which 
the steam contains 866°5 deg. Let us further assume that 
the pressure in the fire-box compartment is 200 Ib. ou the 
square inch, corresponding to a temperature of 381°7 deg. 
Every pound of the water heated under this pressure and 
suffered to expand, so to speak, to the lower pressure of the 
central compartment, will give up the difference in heat 
existing between those compartments and proper to the two 
pressures; therefore, under the stated conditions, we shall 
have available for the conversion of a portion of each pound 
of water into steam 31°7, say 32 units of heat. But 
steam of 135 1b. pressure contains 866°5 units of heat per 
866°5 

32 
Consequently 1th of the whole volume of water passing in 
any given time, say a minute or an hour, from the tire- box 
compartment to the central compartment, would be flashed 
into steam. But the bulk of the work of evaporation is 
supposed to be done in the fire-box compartment, which 
must therefore receive, not only nearly all the feed, but 
twenty-six times as much water. Therefore the circulating 
pumps must be able to throw twenty-seven times as much 
water as the feed pumps. If they throw less, then, under 
the conditions stated, steam will be formed in the fire- 
box compartment. In other words, the compartment 
would not be kept sufficiently cool; but this is just the 
defect we want to avoid. If we suppose the ordinary full- 
stroke feed pump to have a cross section of plunger equal 
to 3 square inches, or that, in other words, it is a shade 
less than 2in, diameter, then the plungers of the circulating 
pumps must be a little over 10in. diameter, and the 
power expended in working them may be calculated thus, 
as compared with that expended in working the ordinary 
feed pumps: — The circulating pumps would have 
an area of 81 square inches, which, multiplied an 
by 501b, — the difference in pressure between the two 


pound, and = 26°8, say, in round numbers, 27, 


compartments—gives a gross resistance of 4050lb. The 
ordinary feed pump, with 3 square inches of area, 
must work against a pressure of 135]b., or a gross 
resistance of 405 Ib., therefore the work done by the 
circulating pumps would amount to ten times that as- 
sumed to be done by the feed pumps. But it must be 
borne in mind that these calculations are based altogether 
on the size of the ordinary feed pumps, which are usually so 
proportioned that to keep the boiler fully supplied they 
need not be at work more than half time. We may conse- 
quently, as the circulating pumps are always at work, 
assume that instead of each circulating pump having 
twenty-seven times the capacity of each feed pump, four- 
teen times would be ample. The work expended in feeding 
the boiler of a locomotive cannot greatly exceed ;!,;th part of 
the whole power exerted, or, say, 2-horse power in an engine 
exerting 300-horse power. The work, under the conditions 
we have named, expended in producing circulation would 
therefore be about 10-horse power, or something like 
3} per cent. only. But a large proportion of this would 
probably be returned, in accordance with the well-known 
law that power is expended in the mere mechanical work 
done by steam bubbles in forcing their way to the surface 
through a body of water, most of which would be saved by 
the system of evaporation proposed.* 

lf we are conteut to reduce the size of the fire-box com- 
partment so that one-half only of the whole work of evapo- 
ration would be done there, and the other half by the 
central compartment, then the power required to work the 
circulating pumps may de reduced to Jess than 2 per cent. of 
the gross power exerted by the engine. There are various 
reasons, again, why it might be found better to maintain 
the higher pressure in the central compartment, so that 
about three-fourths of the entire evaporation would be 
done in the ordinary way in the fire-box compartment, 
where there are no tubes, and the remainder done Ly the 
tubes kept in contact with solid water only. The central 
compartment would then deliver into the fire-box com- 
partment. This is a matter of detail which does not mate- 
rially atiect the principle involved, but it shows that the 
power required to work the circulating pumps may be 
reduced to a very insignificant amount. 

The advantages to be secured by such modification of the 
locomotive boiler are—Furst, that its external features would 
remain unchanged. Secondly, that little complication would 
be introduced. Many engines now running have both feed 
pumps and injectors. The injectors might under the new 
system be retained to supply feed water to the smoke-box 
compartment, the feed pumps being replaced by circulating 
pumps. ‘Thirdly, that portion of the boiler in which the 
temperature of the products of combustion was highest 
would contain the hottest water, while, per contra, the smoke- 
box compartment would contain the coldest water. 
Fourthly, the duties of the fire-box end of the boiler being 
restricted in the fullest sense tu the heating of water, no 
escaping bubbles of steam would ever interfere to prevent 
that contact between the water and the metal, which is 
essential to the effectual absorbtion of heat. Fifthly, the 
cost of the modifications which are proposed would be 
small. Sixthly, for very obvious reasons, it is probable 
that priming would be completely done away with. 

So far as we are aware, although circulating pumps have 
been used by Benson and others, the boiler the charac- 
teristics of which we have thus hastily sketched, is 
completely novel and unpatented, and any locomo- 
tive engineer can try it as soon as he pleases, with- 
out fear of infringing any man’s rights. We believe 
that the principles on which our propositions are 
based are indisputably sound, and that the improved 
boiler would be found in practice to dispose of most of the 
objections now urged against locomotive boilers. One 
objection cau be brought against the scheme, which is that 
the deposit question is not dealt with. We have reason 
to think, however, that most of the deposit would be 
found in the first and second compartments, and little or 
none at the fire-box end. In a succeeding article, how- 
ever, we propose to show how the deposit question can be 
permanently settled. Meantime, it will suffice to say that, in 
such a boiler as we propose, the tubes might in part be 
spaced but one-fourth of an inch apart, without fear of 
the surfaces being rendered bare of water by the presence 
of steam which could not get away. 
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THE age of dogmatic teaching, if these two books area 

true index to the current of things, is well nigh at an end. 

We no longer teach arithmetic “ according to Cocker,” or 

Walkingame, or Bonnyeastle, or Crossley, or the hundred 

other imitators or improvers of the original Cocker’s 

treatise on arithmetic, all of whose methods consisted in 
laying down a bald dogmatic rule, with a few examples for 
practice following. Now, in this eminently rational age, 

the reason of everything must be made plain, and it is a 

capital offence against the common sense of learners to put 

anything before them dogmatically. Mr. Girdlestone’s is 

a most respectable, pee the best, example of the rational 

method in popular booksof arithmetic. Hereasonsoutevery 

step of the various processes with infinite pains, considerable 
aptness, and as much lucidity as perhaps is possible 
in explaining the abstract principles of a science to those 
who know nothing of its processes. We must, however, 
venture to differ both from the dogmatic and the rational 
methods. It seems to us almost as sensible to teach an 

* If this point be worked out in another way a very simple calculation 


will show that the power required to pump fourteen times 200 cubic feet 
—the volume of water supposed to be e per hour by an engine 











working up to 300-horse power—that is to say, 2800 cubic fect hour, 
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infant to talk by impressing on it the philosophy of lan- 
guage, or to instruct it in walking by proposing to it all 
the mysteries of animal mechanics, as to attempt teaching 
the practical methods of arithmetic by first inculcating 
their underlying reasons. The true method of teaching 
arithmetic to children—or, indeed, of teaching anything 
which has a practice and a theory—is first the practice, 
then the rationale through the practice. We question 
whether any successful teacher ever did anything else than 
first drill his pupil in the bare processes, putting them 
before him dogmatically, and keeping him at these pro- 
cesses till they are thoroughly mastered ; for he finds it dif- 
ficult enough to do well one thing ata time. But having got 
the process made fast, he proceeds to instil the reasons bit by 
bit, and on his black board to vary and elaborate both prac- 
tice and philosophy, till the whole, dating from one bald 
dogmatic fact, is thoroughly evolved. And of al! things that 
have to be imparted to learners, we imagine the reasons of 
arithmetical processes are least likely to be picked up from 
books. Indeed, we can scarcely see the use of such books 
for children. Books of reasons are books for teachers ; the 
scholar’s book is necessarily one of examples—examples 
almost infinite in number, variety, form, and application. 
We either have scientific teachers even in our elementary 
schools, or else we have been shamming a good deal for 
some years past; and if we have such scientific teachers, 
they are daily distilling amongst their scholars by familiar 
hints, as by more scientitic demonstrations, the rationale 
of arithmetical processes far more efiiciently than even Mr. 
Girdlestone can do it ina book. We fail then to see 
the purpose of Mr. Girdlestone’s book. If anything, it is 
an attempt to supersede the teacher just when we have 
determined the teacher shall be found wherever there is 
any one to be taught. As far as its demonstrations 
go, it is useless for the scholar, who would certainly 
never read them, or, if he did read, would have 
dim apprehensions of their meaning; and it is useless 
for the competent teacher, who has all its knowledge stowed 
away in short formulz ready for popular or scientific illus- 
tration, to be put colloquially or formally before his pupils, 
tersely or elaborately, as their standing requires. Ali the 
help in the way of scholars’ books that the competent 
teacher of arithmetic requires is a terse and yet compre- 
hensive book of rules, tables, and definitions for com- 
mitting to memory, such as “ Davis’s Memory Work of 
Arithmetic,” and then a collection of eight or ten 
thousand good questions, such as “ Thrower’s Arithmetical 
Questions,” the best book for its purpose in the language. 

Setting aside the mistake in demonstrations for pupils 
we have pointed out, there are a good many excellent 
practical points in Girdlestone’s Arithmetic : sugges- 
tive methods for shortening labour ; full and varied 
fractional and decimal examples; applications of cancel- 
ling; practice, proportion, fellowship, &c, en bloc, 
prove Mr. Girdlestone to be not only an able mathema- 
tician, but a shrewd, practical man. If he had been 
a man of business in addition, however, he would 
have known that the commercial world ignores true 
discount and substitutes interest, and that duodecimals, 
though particularly unscientific, are practically immensely 
convenient and quite accurate. Nevertheless we must, in 
justice, admit that this book has more good poiats than 
one could expect to find in such a production, coming from 
the hand neither of a teacher nor a man of business. 

The “Science and Art of Arithmetic” wears a very 
thorough and business-like air. Its demonstrations are 
familiar without puerility, and exact without pedantry. 
The book bristles with examples, which are as varied and 
thorough as could be wished, and their methods of solution 
are exhibited with great terseness and skill. Though we 
are hard to reconcile to an explanatory book, this one is so 
good astoinduce the belief thatitsexplanations may be useful 
as remembrancers to the pupil of the viva voce explanations 
of his teacher. A large portion of the book is taken up 
with approximate calculations, the utility of which we 
much suspect. True, the labour of working out practice, 
interest, Xc., calculations to absolute fractional correctness 
is something enormous, but it is the very best practical 
training that a pupil can go through, and its great feature 
is that itis arigidly aud unmistakeably exact process, with 
an infallibly certain result. We have mentioned Thrower’s 
book above, because it in every case—amounting to 
many thousands— works out everything thoroughly to 
the minutest fraction, and affords the teacher the oppor- 
tunity of giving the severest mathematical drill. Let 
this be very thorougbly done, and the pupil will easily 
let himself down to approximations when he practically 
needs them. 





Cassell’s Teehnical Manuals. Drawing for Carpenters and 
Joiners. Containing a description of the construction of the 
subject of each study and the method of drawing it, with ele- 
mentary lessonsin freehand and object-drawing. With Two 
Hundred and Fifty Illustrations and Drawing Copies. B 
Extis A. Davipsoy. London and New York: Cassell, Petter, 
and Galpin. 

Untin very recently the attempt to popularise science 

cannot be said to have been very successful, and it is not 

difficult to discover the cause. Many years ago it was 
only by undergoing an amount of mental exertion and toil 
that very few could, much less would, submit to, that the 
acquisition of knowledge was attained, and thorny indeed 
was the path that led on to it. It was but natural that 
men who had undergone this arduous mental task should 
be chary of communicating the particulars of their labour 
to others; and, moreover, there were, undoubtedly, some 
who, although masters of knowledge themselves, were 
totally unable to impart it to their fellow men. It is not 
the cleverest or the most learned man that makes the best 
instructor. Far from it. A considerable degree of 
patience, and a nice discrimination of the difference be- 
tween information already gained and information to be 
gained, are necessary before one can undertake successfully 
to communicate to others that which he is already ac- 
quainted with himself. One of the principal obstacles 
against the general dissemination of scientitic knowledge 
among the masses was unquestionably the tendency to run 





in the old groove. A person who had acquired his own | 
information by a crooked, complicated, aud protracted 
medium, considered that he was bound to impart it to 
others in the same manner. It would, in fact, in times | 
gone by, have been regarded as derogatory to science to 
make the slightest endeavour to simplify it or to render it 
intelligible to the uninitiated public. To “keep the people 
ignorant ” was the policy of rulers, whether secular or 
priestly, and there is nc doubt that they fully recognised 
the truth of the axiom “ Knowledge is power.” ‘There are 
still a large number of scientific writers who prefer to | 
mystify rather than enlighten their readers, especially 
among French authors; but, fortunately, there are some 
who view this important matter in the right light, and 
employ all the ability and skill at their command to render 
even the abstrusest subjects susceptible of comprehension 
by anyone who chooses to devote a fair amount of time | 
and study to them. 

Among those who have energetically and systematically 
striven to bring knowledge within the reach of all 
classes, Messrs. Cassell take a prominent place. Their | 
“Technical Manuals” are now well known to form | 
valuable media for the communication of knowledge 
to the working classes, and it is evidently their 
object to endeavour to supply to our artisans and labour- 
ing population that particular description of informa- 
tion which places the foreign workman so far ahead 
of his English competitor. As a rule, our workmen know 
little or nothing of the reason of their work. They learn 
the practical modus operandi by incessant practice and 
manipulation, and in emergencies have nothing better to 
fall back upon than “rule-of-thumb.” In the present 
volume Mr. Davidson, whose name is well known in con- 
nection with this series, has set before himself the task of 
imparting to carpenters and joiners, and we may say to 
everybody else who is ignorant of the subject, a sound and 
useful education in the art of drawing by the aid of instru- 
ments and without them, or, as it is commonly called, “ free- 
hand.” This little book isin reality a sequel to one for- 
merly published on “ Building Construction,” for although 
each treatise is separate and distinct in itself, yet iv a series 
there must evidently be some slight connection or contiauity 
pervading the whole. A reference to a former volume may 
frequently be advantageously made, where a recapitulation 
would be altogether out of place and inadmissible. The 
author has made a very judicious arrangement of his con- 
tents into linear, freehand, and object drawing, so as to 
familiarise the learner with the different phases of the 
whole subject. Under the head of linear drawing are in- 
cluded the correct projection in plan, elevation, and section, | 
of foundations, coffer-dams, piles, roofs, timber bridges, | 
doors, staircases, and such other examples as constitute the 
daily work of carpenters and joiners. These are the | 
really valuable examples to place before beginners, and | 
not impossible and imaginary cases which they will | 
never meet with in the whole course of their life. The 
“freehand” division comprises mouldings, borders, scrolls, 
and such designs as cannot properly be brought within the 
legitimate range of square and compasses. Under the title 
of “ Object Drawing,” the subjects of plain perspective and | 
the delineation of shadows are introduced, These, how- | 
ever, are not investigated or explained in detail, as they | 
form matter for separate treatises, but merely described | 
sufficiently to enable the beginner to draw with tolerable 


accuracy and fidelity from objects placed before him. Mr, 
Davidson observes that the learner should not be satisfied 
with sitting down and making a correct copy of any of the | 
drawings given for his guidance and instruction, but should 
use them as a pattern to work from, and apply tg other | 
examples the principles they inculcate. There is a great | 
difference between a servile copy and an imitation of any | 
object, whether in nature or art. The one is pardon- | 
able, and even commendable ; the other is unpardonable. 
The man who imitates the design or work of another 
simply pays a tribute of respect and esteem to his 
superior abilities; the man who copies openly confesses 
his own incompetency. The plates in this treatise are 
exceedingly well adapted to illustrate the examples selected, | 
and are very carefully lithographed. We advise all those 
studying Mr. Davidson’s volume to draw them all toa 
large scale, and then to make another set of drawings, re- 
taining the same general features, but altering the dimen- 
sions of the various parts. After some practice in this 
manner they will not only be able to draw structures of 
timber, but to design them, which should be the end aimed 
at by every one. All the usual methods of fastening 
timber and wood together are explained by drawings, and 
the technical terms and names for the different pieces fully 
entered into. The “ Manual” forms a complete vade mecwm 
for the carpenter and joiner, and will undoubtedly prove of 
service to those for whom it is intended. It is especially 
calculated to remove a number of those difficuities and pre- 
judices which for so long a time have obstructed the path 
of our workmen, and impeded their mental advancement. 
With improvement in this respect will come other advan- 
tages—such as an ameliorated social condition, and a 
better er of the relation between labour and 
capital. It is hardly necessary to remark that the type of 
this little volume, and the whole style of its “get up” sus - 
taius the reputation of the firm. 


The Tritone: A Method of Harmony and Modulation, founded 
on a System of Inversion of Numbers, and adapted to the 
Scale of Keyed Instruments. By JosepH Green. London : 
Novello, Ewer, and Co. 

Tus work appears to us well worthy of study. There is 

to-day, perhaps more than ever before, a demand on the 

part of musical amateurs for some simple guide to the 
science of harmony. On behalf of such we welcome the 
present effort to elucidate what has hitherto been too mach 

a mystery for the initiated. The student of this work will 

derive much assistance from its clear and numerous illus- 

trations, and from the progressive and systematic arrange- 
ment of the whole. 

Iron shipbuilding is reviving on the Thames, and we under- 
stand that about fourteen vessels of a fair average tonnage are in 
the course of construction, 
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Havine already considered the practical part of the 
question as to whether a railway having a gauge of 2ft. 9in. 
could be constructed to convey the miueral and goods traffic 
in India, we have yet to see to what extent such lines would 
be capable of bearing any considerable development of 
such traffic. In order to ascertain this 1t will be necessary 
to take into consideration what amount of goods trafiic 


| could be conveyed upon such a line as that proposed by 
| Messrs. Strachey, Dickens, and Rendel, and whether it 


would be likely to suffice for the requirements of India fur 
such a length of time as would fairly justify the adoption 
of a gauge narrower by some inches than has hitherto been 


| adopted as a standard gauge in any other country. Foi- 


tunately, the statistical facts published annually by Parlia- 
ment, with reference to the points of most importance in 
the consideration of this question, are such as to enable us 
to draw some reliable comparison with other countries on 
these important points, and it is only by such comparisons 
that the real question at issue can be satisfactorily deter- 
miued. At best, perhaps, the facts from which we can 


| draw our conclusions may not be cousidered altogether 


satisfactory, but it is only by comparing the commercial 
requirements of different nations, and the means found 
sufficient for meeting them, that auy conclusions can be 
drawn as to the necessities of other countries still to be 
provided with railway communications. It is not necessary 
to go much out of the way in order to prove that, as far 
goods tratlic is concerned, something even less than 2ft. 9in. 
would amply satisfy the present requirements of India. 
Probably uo one has ever before thought to compare, in the 
following mauner, the relative duties of the whole railway 
system in India with that actually performed by the little 
Festiniog Railway, but the results certainly are startling, 
and cannot be wholly explained away by the fact that the 
latter is a liue of railway having a peculiar traflic of its 
own, and is placed under such circumstances that it can be 
made to perform a maximum amount of work, and is not 
so much dependent upon the fluctuations of trade and 
other circumstances as are most railways. It must, how- 
ever, be borne in mind, on comparing the results shown in 
the following table, that the particulars relative to India 
do not represent an average of all the lines, but a gross 
total of their performances; but the receipts of the East 
Indian and of the Great Indian Peninsula lines for goods 
traffic during the year 1869 amounted to 76 per cent. of 
the whole of the Indian lines, whilst their lengths com- 
bined amount only to a trifle less than 55 per cent. of the 
entire Indian system. Some relative estimate may therefore 


| be drawn as to the probable tratiic of the remaining lines. 


At any rate, the following statistics will show clearly, or 
far as goods traflic is concerned, how far the proposed 
gauge of 2ft. 9in. would be likely to be too narrow, os 
otherwise, for the probable requirements of India for the 
secondary system of commuuications with which it is pro- 
posed now to furnish her : 

















Railway. | mileage in | of goods | hauled per 
isoy. hauled. mile per 
annum. 
|Miles.| Miles. | Tons. | Tons 
= 
Festiniog .. .. 145 50,314 | 136,132 | 9388-41 
8,341,908 | 822 | 033 
| 


Indian lines .. | 4065] 10,093,412 | 
| 





From this it is shown that the little Festiniog line, of 
lft. ll}in. gauge, actually had conveyed over it upwards of 
eleven times the weight of goods per mile per annum, in 
1869, that was hauled over the Indian linesof 5ft. Gin. gauge, 
whilst the weight of goods hauled per train mile during 
the same period was eight times as much on the forimer as 
upon the Jatter lines, 

Nothing shows so much the real position of a country as 
a comparison of its wealth and population with those of 
other nations ; we shall, therefore, endeavour to show the 
position of India in these respects as compared with other 
countries, as upon the result of such comparison may be, 
in some measure, calculated how far her requirements can 
justify a lavish expenditure upon railways ; and, taken in 
conjunction with facts previously ascertained, the following 
particulars will probably go far towards justifying our 
former remark, that the least possible expenditure should 
be now incurred in the construction of future railways, of 
a class not superior to what is likely to prove sufficient for 
the requirements of the country for some years to come. 
In this calculation we have added statistics regardiug other 
European countries, including Sweden, where a system of 
3ft. Gin. railways is now being introduced which will 
make the comparison of more value than if it had been con- 
fined merely to England and India. 
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. 
Areain | ; Total aS. 
square | Population. snake s¥3 
miles. — Es = 
Great Britain and £ 
ireland .. eee 30,621,431 17 6 8 
France 38,1 04 713 6 
Italy .. 26,227,915 211 4 
BweGeR. os 46 o< 4,173,680 210 0 
Russia in Europe . | 1,862, 61,175,923 016 0 
British India .. .. 933,902 [148,457,654 0 11 7} 




















From the foregoing it will be readilyseen how poor India 
really is when compared with other countries. This is no 
doubt in a great measure due to the fact of its being essen- 
tially an agricultural country, manufactures holding but a 
small place in the list of her exports. Whatever may be 
the cause of her poverty, however—a question which it 
would be beside our present object to stop to inquire into 
—it is clear, from what we have already shown, that India 
not only does not require, but that her actual means are not 
such as to justify, nor her trade such as to demand, at least 
in the present generation, such a system of railways as 
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wealthier and more fully developed countries can afford to 
indulge in. ‘ 
The question of passenger traffic may be more briefly 


disposed of than that of goods traffic, which we have just | width of 


been considering, and in this case it will not be necessary 
to resort to comparison with similar traffic on the lines of 
other countries, as the main point is dependent not so much 
upon the numbers to be carried, as upon the capabilities of a 
narrow 2ft. 9in. line to accommodate passenger traffic. 
Goods and third-class ngers constitute the principal 
portion of existing rat railway traffic, and, excepting 
that first and second-class passengers require to be pro- 
vided with travelling accommodation, they might almost 
have been left out of the question in consideration of this 
subject. Few as the superior class of passengers are upon 
existing lines, they will probably be still fewer upon the 
strictly commercial lines which will constitute this secondary 
and narrower system of Indian railways now proposed to 
be laid; still, however, in taking a comprehensive view of 
the requirements of the country, it would not do to leave 
these out of consideration altogether. 

During the year 1869 there travelled upon the com- 
bined Indian railways 16,011,633 passengers, of whom 
137,762 were first, 626,355 second, and 15,247,516 third- 
class, the last being 95°23 per cent. of the whole. The re- 
ceipts from passengers amounted to £1,496,117, of which 
£1,263,481, or 84°45'per cent., was obtained from,the third- 
class, the second class producing £133,773, and the first 
£92,000. The number of passenger trains run during the 
same period was 18,404, and of mixed passenger and goods 
trains 45,296, making a total of 63,700 trains by which 
passengers were conveyed, and which travelled together 
6,600,478 miles. The length of railway opened beiag, as 
before stated, 4965 miles, we deduce the following facts as 
regards passenger traffic. The number of passengers of all 
classes per mile of railway open was 3939, or about 10°75 
per mile per diem, supposing the traffic to be equally con- 
ducted during the whole 365 days in the year, whilst the 
total number carried per train mile was barely 2°5. We 
have not the means at hand to compare the foregoing 
figures in all respects with similar figures relating to 
lines in the United Kingdom, but we do possess such 
means as will enable a comparison to be drawn between 
the numbers carried per mile of railway open, which, there- 
fore, for greater convenience of reference, we repeat in the 
following tabulated form :— 





Total number of | Number of pas- 








Length passengers § sengerscarried per 

se a carried. mile of line open. 
United Kingdom ..| 14,247 | 287,807,908 | 20,201 
Festiniog Railway .. 14°25 | 97,000 6807 
Indian Railways... 4065 | 16,011,633 | 8939 





Arguing from the foregoing figures, and from the con- 
clusions presented in the previous statements regarding the 
existing goods traffic on Indian lines, it would appear that 
a system of railways laid upon the narrow gauge of the 
Festiniog line would have been amply sufficient to meet all 
the requirements of Indian traffic, at least the average 
work done by the former during the year 1869 was con- 
siderably less in all respects than that performed by the 
latter. No doubt with the narrow gauge, supposing that 
had been adopted for India, difficulties would have at times 
been experienced in accommodating the traffic, especially 
for passengers during the Mahomedan festivals and for 
goods after the period of gathering the cotton crops ; these, 
however, represent the exceptional circumstances of ordi- 
nary traflic which render necessary some greater width of 
gauge, and consequent greater capabilities for traffic, than 
could be afforded by so narrow a gauge as that with which 
we have drawn a comparison. 

In order to arrive at some estimate as to the require- 
ments for accommodation for passengers of the different 
classes in India, with a view to calculating the necessary 
dimensions and amount of rolling stock for Indian lines, 
some further subdivision of the traffic on existing lines is 
necessary, which will tend to throw more light upon the 
subject than could be afforded by any amount of empirical 
assertions, Indeed, to provide accommodation for the 
passenger traffic of the proposed secondary system of rail- 
ways in India, based upon the actual traffic of the existing 
main lines, could scarcely fail to be much in excess of the 
real requirements of such lines. In an argument such as 
that which we are now involved in, however, it is always 
safer to allow wider margins than would be permitted in 
practice, and for that purpose we adopt what may well be 
considered as a maximum standard of comparison. It has 
been stated above that (omitting fractions) 3939 passengers 
were carried on the Indian railways, in 1869, per mile of 
line open, and the total carried per train mile was 2°5, Of 
these there travelled, of first-class passengers, thirty-four 
per mile of line open, of second-class 154, and of third- 
class 3751; or, for every first-class passenger carried per 
mile, there were four and a-half second-class, and 110 
third-class, Hence we arrive at such facts as will enable 
us to draw some conclusions as to the character and 
amount of passenger rolling stock. For third-cl ss pas- 
sengers the carriages might  & 5ft. wide inside, win cross 
seats, holding three passengers on each seat. This would 
give lft. Sin. in width for each seat, and carriages 16ft. 
long, inside measurement, would accommodate eighteen 
passengers each, allowing 18in. width for the seats, and a 
space of 2ft. hetween them. Although each line might re- 
quire some few first-class carriages capable of holdin 
several passengers, it would probably be most economi 
to make most of the first and second-class composite car- 
riages. These should not be less than 6ft. wide, inside 
measurement, with which dimensions, if fitted with cross 
seats, each passenger would have a seat of fully 2ft. in 
width, or more than is often given to first-class passengers 
on railways in England. It is, however, a question aisle 
the accommodation might not. be more conveniently 


. 


afforded by making the first and second-class carriages 
with longitudinal seats like omnibuses, on which form some 
of the carriages belonging to the Queensland Railway have 
been constructed. That a width of 6ft, Gin, may pe 


ely be 








| 





given to passenger carriages on a 2ft, 9in. railway there 
can be no doubt, as some of those on the much narrower 
Festiniog line are as wide as 6ft. 3in. By increasing the 
uge to 3ft. 6in. it would be impossible to provide 
accommodation in the carriages for an increased number of 
passengers, giving each the amount of space above men- 
tioned, without altering the proportion between the total 
width of carriage to the gauge. In the thirc-class carriages 
above referred to the extreme width is double that of the 

uge ; to provide accommodation for an extra seat in 
width on. the 3ft. 6in. gauge would require that the 
carriages should be'only 4in. in excess of twice the gauge ; 
but with first and second-class stock, with seats 2ft. in 
width the carriages must be 18in. wider than twice the 
gauge with one of 3ft. Gin., whilst it need only exceed it by 
12in. with the 2ft. 9in. gauge. We do not mean to contend 
for one moment that this slight difference would materially 
affect the safety or steadiness of the carriages ; but in the 
face of the statistics of Indian railway traffic, which have 
been given above, it would be difficult to find arguments in 
favour of carriages having any greater amount of accom- 
modation than can be provided to run safely upon a 2ft. 9in. 
railway. To reason that with a development of the 
country’s resources the demands for traftic will increase, 
would be insufficient to prove that a 2ft. 9in. railway will 
not long be able to meet the requirements for passenger 
traftic. The East Indian Railway, if laid with a gauge of 
only 2ft. in width, might easiiy carry the whole of its 
present traffic if it were only provided with a sufficient 
amount of locomotives and rolling stock. Indeed, the 
question of traffic on Indian lines depends more upon 
the rolling stock than upon the gauge, a narrower gauge 
probably demanding a greater number of trains per day, 
and consequently a proportionally heavier rail section, than 
would be due merely to the difference in weight per wheel 
of the heaviest rolling stock or locomotives in use upon it. 

Having dweltatsomelength upon the goods and passenger 
traffic, we have now to approach the more difficult subject 
for narrow gauge lines of horse and cattle traffic ; and here 
it must be admitted that a 2ft. 9in. gauge would not be so 
advantageous as a broader one. It is not our purpose to 
stop and consider how horse-boxes or cattle-trucks could 
best be constructed for so narrow a gauge, but rather to 
consider what demands exist for the provision of accommo- 
dation for such traffic. On this branch of the subject it is 
evidently unnecessary to take into consideration any account 
of sheep, pigs, dogs, and other small live stock, for which 
trucks could be readily provided upon a line of any width. 
With regard to horses and cattle we have accurate statistics 
from which to draw our calculations, from which it appears 
that during the year there were 23,194 of the former, 
and 6988 of the latter. Taking the mileage, as before, at 
4065 miles of line open, the amount of horse traffic 
amounted only to about 5°7 per mile per annum, and of 
cattle to 1°7 per mile per annum, whilst the total receipts 
for the conveyance of live stock of every description during 
the year amounted only to £18,693. Under these circum- 
stances it would clearly be more reasonable to adapt special 
trucks to the narrower gauge for the conveyance of the 
larger class of live stock than to construct the railways of 
a greater width, and at an increased cost, in order to 
accommedate the line to the rolling stock for so very insig- 
nificant an amount of traffic. From whatever point we 
view this question of gauge, in reference to the actual 
requirements of the country, and the capabilities of the 
rolling stock to fulfil the necessities of the traffic for which 
they will be constructed, and by means of which they 
may be expected to prove remunerative, the one prominent 
fact appears, that upon no line that may be made and classed 
as a secondary lineof communication is there likely to be, for 
many a long year to come, sufficient traffic fully to occupy 
so small a line as that from Portmadoc to Festiniog. fn 
order, however, to make provision for the emergencies of 
extra traffic which may often occur in India, and to meet 
the special requirements of traffic and other circumstances 
which are due to the peculiarities of the country and climate, 
a somewhat broader gauge is indispensable. From a com- 
mercial point of view, and regarding railways merely as 
vehicles for the conveyance of passengers and ordinary 
goods, it is clear that such lines as those to which our 
arguments refer should be made with the narrowest 
possible gauge, and upon the lightest and cheapest 
principles consistent with true working efficiency and 
economy of maintenance. 








MANUFACTURE OF CARTRIDGES IN PARIS. 
(From our own Correspondent, by Balloon Post.) 
Paris, Dec. 2nd, 1870. 

Tue cases of the cartridges for the Meudon mitrailleuses and 
for the breech-loading cannon of 7 are manufactured at an 
establishment on the Quay de Orilly, near the Pont de Jena. This 
factory was organised by M. Bunel, under the direction of Capt. 
Pothier, of the Artillery. M. Bunel was chief of the Meudon 
Cartridge Works, and, after fourteen years’ experience, invented 
the cartridge in leather-paper known by his name. 

The establishment is divided into several special shops, a 
certain number of which are occupied exclusively by women, who 
are found more handy in rolling and pasting than men. The 
Bunel cartridge-case requires a long series of manipulations, 
which may be succinctly described :—(1) pasting of the paper ; (2) 
rolling it round a mandril; (8) diminution of the diameter by 
pressure ; (4) diminution of length by compression; (5) covering 
with envelope of green paper, and cutting the case to the proper 
length; (6) application of metallic cup; (7) insertion of the 
receptacle for the priming, and of a false bottom in paper ; (8) 
finishing off the priming cell ; (9) insertion of priming, &c. 

The paper e use of is called filet, being made entirely from 
the hemp of old fishing-nets ; it is very strong, and of a rosy, 
brown colour. Several sheets are pasted one on the other by 
means of pure giue or gelatine; they are rolled on wooden 
mandrils forming cylinders 13in.in length, and 4in. interior 
diameter; each cylinder being cut in half, and making two 
cases. The next operation is to compress the cases by steam in 
a steel die, so as to reduce the interior diameter to just 4in., 
and the outer to less than fin. Next the cases are placed 
parallel on an inclined plane, where the lowest is seized auto- 
matically between a steel mandril and sleeve, and compressed 
with great violence till its length is reduced to little more than 
5in. ; the cases then are so solid that the fingers can- 
not tear them even after crushingy them out of shape. After 








the form has thus been completed the case is handed to women’ 
who cover it with green paper, proof against heat and humidity ; 
the green envelope is then well polished by being held within a 
rapidly revolving steel die, The case is next cut of the regula- 
tion length, which is 86 millimetres (3;sin.), and the end is 
slightly pinched, to allow of insertion in the metal cup, and when 
this cup is on one end the case is finished. The metal cup has 
a cylindrical hole in the!centre, into which the metallic priming 
cell is inserted, while at the opposite end of the tube is intro- 
duced a hollow cylinder of paper, which is violently pressed 
into its place by means of a balance press ; when this operation 
is performed the cell, the metal cup, and the paper ring 
form one solid mass. At the time of compression of the paper 
cylinder or plug the metal cell is solid, but?a small drilling 
tool produces in a second a hollow to receive the fulminating 
powder, and also a hole forming communication with the 
body of the cartridge. The next thing is to place a patch 
of calico over the small orifice last mentioned, after which 
the fulminant, which looks like a diminutive red wafer, is in- 
serted. The anvil is formed of brass wire, capped with a copper 
head struck hollow, so as to be easily flattened by the striker 
of the mitrailleuse ; but in order to guard against accidents in 
carriage or otherwise, the brass wire or anvil is set within a small 
india-rubber washer. 

The cartridge-case for the breech-loading 7 gun resembles that 
used for the mitrailleuse in all respects, except as regards the 
metal cup. The piece is fired by a fuse introduced in the 
breech, so that there is neither striking-piece nor priming 
required. In the centre of the end of the metal cup is a con- 
cavity rather more than an inch in diameter, pierced with six 
holes in a ring; in the centre of the concavity is a small brass 
pallet about one-twelfth of an inch in thickness, while the metal 
of the cup itself is less than one-thirtieth of an inch thick ; this 
cavity is covered by a converse copper cap with a round hole in 
the centre, covered with a piece of thin calico. In the space 
between this cap and the hollow of the end of the cartridge are 
placed about ten grains of powder ; the match burns the calico 
over the hole in the copper cap and sets light to the powder ; 
the gas thus disengaged penetrates the cartridge by the six holes 
already mentioned, and fires the charge; at this moment the 
pressure of 1500 atmospheres developed within the gun forces 
out the hollow portion of the cartridge cup, the brass pallet of 
which enters the hole in the convex copper cap, the closing of 
the breech is complete, andnot an atom of gas escapes by the vent. 

The cartridges are filled at a place established near the fortifi- 
cations, the operations being performed in small wooden huts 
placed in the middle of a piece of waste land ; generally only two 
men are employed in each hut, and the roofs, asin powder maga- 
zines, are made to lift under a small pressure, in order to prevent 
lateral action in case of explosion. The whole establishment is 
so arranged that the huts and their contents can be removed 
almost instantaneously. 

The following is the mode of filling the cartridges for the 
mitrailleuses. Each cartridge contains six masses of comp 
powder weighing 2 grammes (nearly 31 grains troy), and 
measuring 13 millimetres in diameter, and 10 millimetres in 
height (Zin.). The powder is compressed by steam in steel 
cylinders, the powder being introduced automatically. The 
compression reduces the powder to two-fifths of its original 
volume. The rounds of compressed powder are placed in a 
distributor, which drops them into the cartridge case, or delivers 
them six at a time to the workmen, who in some cases insert 
them by hand. In another hut a wad is placed over the powder, 
and a lubricator above all ; this lubricator is of the same size as 
a block of the compressed powder, and is composed of tallow, 
wax, and oil. The ball, which is inserted last, is of lead mixed 
with a minute quantity of antimony ; it is cylindro-conical in 
form, much elongated ; the lower part, which is within the cart- 
ridge case, has channels which separate the surface with two 
flat bands ; the ball weighs 50 grammes, and its diameter is, of 
course, that of the cartridge-case, namely, 4in. 

In order to fill up the space between the case and the ball, 
the end of the former is scraped down by means of a rasping 
wheel which revolves with great rapidity, and this scraped 
portion, after having paper pasted over it, is pressed together 
upon the ball by means of a revolving steel die. When finished 
the cartridges are tried, one by one, in the holes of the barillets, 
or breech pieces of the mitrailleuses, and any that do not fit 
exactly are rejected. The cartridges are then placed in the 
charging cases, which are formed of four sheets of cardboard 
traversed perpendicularly by twenty-five paper tubes corre- 
sponding exactly with the breech pieces of the mitrailleuses. This 
lining is placed in a common pasteboard box, and this again in a 
tin one. The limbers are divided into twenty-seven small com- 
partments with three others of larger size, thus :— 

Each of the small compartments con- 
| tains nine boxes of cartridges—in all 243. 

Two of the long compartments are devoted 
| to tools, which are arranged on slips, like 








instruments in a dressing case; the third is 
filled with rags, the mitrailleuse requiring 
to be cleaned with the greatest care. 

One of the twenty-seven compartments 
is specially reserved for nine boxes of 
cartridges, containing balls divided in three 

pieces, and joined by means of sulphur— 
| coups & mitrailles. These are placed in red 
boxes, while the ordinary cartridges are in 
| green ones. Each of the red boxes bears a 
| label stating its contents and the elevation 
| to be used for various distances, with the 














note that the should be used with 
the lateral movement for all distances under 
700 metres, 

The cartridges for the new piece, called 
(Meudon 7) contain six hollow cylinders of 
- compressed powder, having an outer dia- 
meter of 85 wishing Mae an esa ny moved tie milli- 
metres, and weighi 0 grammes; the lower cylinder is 
hollowed conically to adapt itself to the end of the cartridge. 
Over the powder is placed a cardboard wad, which is a disc sur- 
rounded by a cylinder; within this is placed a roll of paper, 
around which is a large lock of greased hemp ; above this again 
is placed the grease, as in the small cartridges. The 
is completed by a cover of the leather paper fixed with green 
paper to the case. 

These two establishments furnish 50,000 cartridges for mitrail- 
leuse, and 2000 for the (Meudon 7) pr day. 

It may be mentioned here that the marines are supplied with 
mitrailleuses with only ten instead of twenty-five barrels, much 
ighter and more simple in all their arrangements than the other. 
The new mitrailleuse carriage has three boxes; one of those on 
the axle carries an extra percussion pi 
extra breech chargers ; another 
coffers on the trail of the carriage. All these three breech pieces 
are filled with cartridges, but the fourth piece, which is in the 
gun, is empty. 
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NOTES ON THE RUSSIAN EXHIBITION OF 1870. 
No, II. 


Ts Warsaw Railway Company exhibited also an eight-wheel 
goods engine, pronounced to be very suitable for heavy traffic. 
It was furnished with Le Chatelier’s steam brake, which enables 
the driver, independently of the guards, to stop the train. As 
regards the fitting of the parts, and the outward finish of these 
locomotives, there is still much to be desired. It should be re- 
marked that they were constructed at the Alexand Works, 
formerly leased from the Government by the American con- 
tractors, Messrs, Wynans Brothers, and where the construction 
of locomotives, and their repair for the Nicolai Railway, has been 
conducted for about twenty-five years. The above works have 
lately been transferred to the Warsaw Reilway Company, the 
Grand Society of Railways. There is one quality which » Bao 
terised the locomotives turned out at the above establishment 
by the Americans—solidity—which perhaps accounts for the 
absence of finish. It should be recollected that the state of 
permanent way of the Nicolai Railway was for a considerable 
period such as to ruin in a short time any ordinary engine—the 
rails were so ground, crushed, and laminated as to be unsafe for 
travelling. The materials used by the American contractors 
were invariably of the best description, such as BB Staffordshire 
and Lowmoor iron ; boiler-plates, tubes, axles, tires, &c., of the 
first makers in England, the latter in some instances of Krupp’s 
manufacture; and the workshops were all under the superinten- 
dence of Englishmen. 

The yearly production of the Warsaw Railway establishment 
represents the value of 1,403,580 roubles. 

The annual consumption of raw material is—cast iron, 29,000 
poods; wrought iron, 55,000 poods ; steel, 35,000 poods ; coal 
and coke from England, 145,000 poods; and the number of 
workmen employed is 1576. 

Messrs. Struve Brothers, of Kalomna, province of Moscow, 
exhibited a six-wheel locomotive with tender— price 25,400 roubles 
(£3386 13s. 4d.). All the materials were foreign, and imported in 
such a condition that they merely require putting together. 
Messrs. Sturve Brothers claim for their engines that on an experi- 
mental trip, with a load of 10,000 poods (about 161} tons), the 
speed attained on a level surface was 54 versts (36 English miles), 
and upon a gradient of 5 in 1000 about 30 versts (20 English 
miles). 

The works, which were established in 1863, construct from 
twenty to thirty locomotives yearly, besides a number of railway 
carriages and wagons and bridge work, of the yearly value of 
2,500,000 roubles, and employ 2000 workmen. 

The Votkinsky Government Works, in the province of Viatka, 
originally established for the construction of river steamers, con- 
tributed to the exhibition a goods and passenger locomotive with 
tender—price 26,000 roubles (£3520), weighing 30 tons. A 
pair of driving wheels with steel axle, weighing 112 poods, price 
800 roubles ; besides different parts for locomotives. 

The above was one of the first engines constructed at the 
Vatkinsky establishment, and, as might be expected, presented 
rather a rough appearance. With the exception of a few fittings, 
it was reported to have been built entirely of Russian material, 
hand labour having been mostly. employed. The production of 
different articles is of the yearly value of 260,000 roubles. 

The Russian Ironworks and Mechanical Construction Com- 
pany, near St. Petersburg, exhibited a six-wheel locomotive with 
tender. This engine was constructed on the Borsig model. The 
wheels, axles, boiler-plates, and frames were manufactured at 
the works. Fault was found on account of the top ef the fire-box 
being secured with the nuts of the bolts inwards, thereby 
causing them to burnaway. The welding process in connection 
with the wheels also formed the subject of criticism, and was 
pronounced faulty. 

The works were established originally by Mr. Joseph Tomp- 
son, of Newcastle-on-Tyne, in 1852, and consist of a rolling 
mill, foundry, engine-fitting shops, and shipbuilding yard. The 
yearly return was given at 1,200,000 roubles, and the workmen 
employed from 1200 to 1500. This establishment has had con- 
tracts with the Government for constructing ironclads as well as 
locomotives. They turn out some very fine iron river steamers. 

Mr. — Maltsof, of the province of Orel, Briansk Circle, sent 
a six-wheel goods engine, constructed on the model of the one ex- 
hibited by the Warsaw Railway Company. The wheels, axles, 
springs, and apparently the frames were of foreign manufacture ; 
therest was all Russian work. The boiler work was reported to be 
very bad, and the fittings also, and the finish very mediocre. 
Mr. Maltsof is the proprietor of several ironworks in the interior, 
as well as mechanical construction establishments, the construc- 
tion of locomotives having been but recently undertaken. Some 
of the works belonging to this gentleman date as far back as the 
year 1572(?) The aggregate return of all the works is 
2,350,000 roubles yearly, and the number of workmen employed 
3500, besides several thousands of hands out of doors. 

Railway carriage and wagon building, although represented 
in another department, should here be noticed. The largest 
establishment of this kind is the Kovrof Works, belonging to 
the Moscow-Nijegorod Railway, which exhibited also the best 
carriages. There was a first-class carriage, valued at 5760 roubles 
(£754 6s, 8d.), and a third-class carriage, valued at 2850 roubles 
(£380). The yearly return of these works, which were esta- 
blished in 1862, is 1,300,000 roubles; the number of workmen 
employed is 1200. Struve Brothers, mentioned above, exhibited a 
guard’s van with two brakes, price 1600 roubles (£213 2s. 8d.), 
of good workmanship. They turn out 1200 wagons and trucks 
yearly. Then followed makers. The Warsaw-Terespul 
Railway Company also sent a guard’s van with brake, valued at 
1500 roubles (£200), which was not a bad specimen of workman- 
ship. All the others were a very long way from anything like 
perfection. The Komissaraf Technical School exhibited a goods 
van without brakes, with an arrangement for ing sick and 
wounded troops, and a carriage of two stories, forming a movable 
military hospital. The heating of the carriage is effected by 
means of Baron Derschau’s patent steam apparatus, with an 
electro-magnetic thermometer, which is made to ring when the 
desired number of degrees has been attained. The above esta- 
blishment was formed last year, and about 600 carriages and 
wagons were supplied in a twelvemonth to different railway 
companies. Of railway appurtenances there were manufactured 
9000 roubles’ worth. works employ 350 men and sixty 
apprentices. Messrs. Lilpop, Rau,and Co., of Warsaw, exhibited a 
six-wheel mail carriage with stove, price 4600 roubles (£583 6s. 8d.), 
and a goods van, 1400 roubles (£186 13s. 4d.) This department 
of construction was established in 1869. The aggregate yearly 
return is 850,000 roubles, which represents, besides carriages 
and ms, the value of boiler work and bridge work executed, 
on which 600 hands were employed. 

Messrs. Brehme and Lev of Moscow, had a goods 
van, price 1450 roubles (£193 6s. 8d.), weighing six tons, In 
1869 they turned out 473 goods vans and 195 trucks, employ- 
he ery men. Messrs. Kochargin and Williams, of Moscow, ex- 
hibited a goods van, price 1477 roubles (£196 18s. 8d.), and a 





brake-van valued at 1249 roubles (£166 13s. 4d.). This esta- 
blishment manufactures yearly, 1000 carriages and wagons of the 
value of 1,200,000 roubles, and employs about 1000 workmen. 
It is but just to state, both as regards locomotives, that these 
were, with one or two exceptions, first efforts. It is apparent 
that foreign engines, as well as carriages and wagons, must con- 
tinue to be largely purchased abroad for a number of years in 
order to supply the demand for the new lines. Even in the case 
of their production in Russia, as it is found advantageous to im- 
port certain parts of machinery from abroad, owing to the smaller 
duty on pieces of ironwork, &., the trade in the latter will also 
be of some considerable importance. The following are the 
duties levied on the above (cetapatiivan, 6s, 2d. per cwt. ; sepa- 
rate parts of machinery, 2s. 6d. per cwt.; first and second-class 
and mail carriages, each 300 roubles (£40); third ditto, 175 
roubles (£23 6s. 8d.); goods vans, 100 roubles (£13 6s. 8d.) ; 
trucks and wagons, 75 roubles (£10). 

There were several exhibitors of stationary engines, but few of 
portable ones, the latter are for the most,part still imported from 
England, although subject to a duty of 2s. 6d. per cwt. Besides 
several well-known firms at St. Petersburg, Mr. Shipof, of Kostro- 
ma, sent a horizontal low-pressure engine of 25-horse power, valued 
at 4750 roubles. The Moscow Technical School, one of the same 
kind, of 8-horse power, price 1150 roubles; Westberg, in Kharkof, 
a7-horse power engine, price 900 roubles; and Rosenkranz, of 
Riga, exhibited a horizontal engine, 6 to 8-horse power, valued at 
700 roubles. 

Tt will be seen that this department of machinery construc- 
tion has extended itself not only to the capital, but to the 
chief towns of the interior. Here should be mentioned the 
oldest engineering firm in Russia, that of Mr. Baird, established 
in 1792, at St. Petersburg, which has acquired great notoriety 
all over Russia. Mr. Baird, the founder of the works, was a 
native of Scotland, and the exhibitur was the grandson, who 
exhibited a steam engine and steam hammer. This esta- 
blishment contiuues to this day under the supervision of English- 
men, who form part of the British colony at St. Petersburg. 
It was this firm who built the first steamer in Russia, in 1515, 
the model of which, with its brick smoke stack, attracted much 
attention. The yearly return of these works is estimated 
at 1,500,000 roubles, and the number of workmen employed is 
1500. 

The emancipation of the serfs, as might have been expected, 
has given an impetus to the production of agricultural 
machinery in Russia, and which, considering the enormous im- 
portance of this industry, is likely to be considerably extended 
and improved. Notwithstanding that foreign agricultural 
machinery and implements are admitted duty free, several manu- 
facturers, both of the capital and in the interior, find this a pro- 
fitable branch of business, It should be premised that the 
unskilfulness of the Russian cultivator of the soil calls for 
machinery and implements as simple in their construction as 
possible in view of necessary repairs, and they must be at the 
same time cheap, in order to suit the means of the numerous 
small proprietors, and this desideratum appears to have been 
accomplished bysome of the Russian makers. We noticed ploughs, 
for instance, as low as 15s. 4d. and 16s. each. All sorts of 
machinery was here represented, but, with one or two exceptions, 
the establishments were insignificant. The most extensive makers 
appear to be Messrs. Bellino and Fendericb, of Odessa, and 
Messrs. Lilpop, Rau, and Co., of Warsaw. The former exhibited, 
among other articles, a portable engine valued at 2400 roubles, 
a thrashing machine, corn mill, and a p!cugh on Howard’s system, 
and priced respectively at 1500 roubles (£200), 1550 roubles 
(£206 13s. 4d), and 52 roubles (£6 18s. 8d.). A 4-horse thrash- 
ing machine on an American system, valued at 400 roubles 
(£53 6s. 8d.), and a winnowing machine at 100 roubles 
(£13 6s, 8d.), were shown by a firm of the government of 
Tamlof. Findland boasts of a considerable establishment for 
manufacturing agricultural machinery—the Fiscar Works—but it 
was not represented at the Exhibition, nor was Mr. Boutenop, of 
Moscow, at least in this department, although the latter firm is 
the oldest and one of the largest manufacturers of this class of 
articles in Russia. 

There were two Russian patentees among the exhibitors, Mr. 
Christoforof, who exhibited the universal cultivator, which 
ploughs, sows, and harrows at one operation, the price™of which 
is 1100 roubles (£149 13s. 4d.) ; Mr. Ivanof, a reaping machine, 
which deserves to be noticed for simplicity of construction and 
moderate cost. It was marked 150 roubles (£20). 

The first of these implements was shown at the Paris Exhibi- 
tion of 1867, for which the inventor received the gold medal. 
The chief merit claimed is a diminution of one-third in the cost 
of labour. Several of these cultivators have been manufactured 
in England by Messrs. Garrett and Sons. 

An important feature in the Exhibition were machine tools used 
for working iron and wood. They included turning lathes, 
planing, drilling, boring, pufching, and shearing machines, 
sawing machines for wood, &c. 

The drilling and planing machines manufactured by Mr. L. 
Nobel, of St. Petersburg, were well made. The same may be said 
of the screwing machines, self-acting lathes for lighter work 
exhibited by Mr. J. Uktobersky, of the same town, and the 
drilling machines of Messrs. Bromley Brothers, of Moscow. Mr. 
Lessner, of St. Petersburg, had the largest show of machinery of 
this kind, all of very good workmanship, among which should be 
mentioned lathes for turning locomotive carriage wheels, which 
were priced at 950 roubles (£126 13s. 4d.) and 2000 roubles 
(£266 13s. 4d.), and a planing machine at the same price. Mr. 
Lessner also supplied all the shafting for machinery in motion, 
and quotes for the former 37s. 3d. per cwt. He employs 150 
workmen, and states his yearly return to be 175,000 roubles. 

The Moscow Technical School exhibited a collection of articles 
made by the pupils, demonstrating much aptitude for mechanical 
skill 


The workshops of the new Admiralty sent an appliance for 
fitting boiler tubes, which is considered very practical. The 
Government yards are celebrated for their rowing and sailing 
boats. Some of the finest models are turned out from these 
establishments. At the Exhibition this department was re 
sented only by a pair-oared shallop, built at T'sarsko-Selo. There 
was one private exhibitor of a Neva ferryboat, to carry from eight 
to ten persons. = are serviceable boats, rather Eastern in 
aspect. The one exhibited was a good specimen, and wonderfully 
cheap—£6 13s. 4d. 

There was an absence in the machinery department of machines 
for spinning and weaving, carding, &., probably owing to the 
fact that the supply is obtained from abroad, and that there is 
no duty. Fire engines, which were formerly imported duty free, 
are now manufactured in Russia, owing to the protective duty of 
4s. 6d. per cwt. They were exhibited by several makers, being 
probably copies of French and Belgian models. The fires con- 
stantly occurring in Russia, owing to the predominance of 
wooden structures, affords a wide field for the extension of this 
branch of construction. The Petersburg Fire Brigade had several 
specimens of engines, but they did not appear to possess any ex- 
traordinary power. One engine, constructed on a French model, 





was exhibited, calculated to throw eighty-four gallons per minute. 
The price of the latter, together with its carriage, was 700 roubles 
(£93 6s. 8d.). Steamers have been extensively imported from 
England (Shand and Mason’s and Merryweather’s), and are to 
be found in several of the principal towns of Russia, as far even 
as Siberia. 

A very important department of the Exhibition was the one 
devoted to shipbuilding and navigation. There were exhibited 
principally the productions of Russian shipbuilding yards 
and workshops belonging to the Ministry of Marine, chiefly 
established at Cronstadt — such as blocks, masts, yards, &c. 
This branch of industry dates from the time of Peter the 
Great, and has ever since followed in the wake of the im- 
provements of Western Europe, and no expense or pains 
have been spared in rendering the navy efficient. yhen 
steam was introduced as an element of naval power Russia 
adopted it rapidly and successfully, and now that ironclads are 
the only effective men-of-war, she has endeavoured in the most 
spirited manner to uire a8 many as possible. The model 
shopof the Ministry of Marine exhibited several models of ironclads. 
The vessels for the Russian war navy are constructed by Mr. 
Mitchel, of Newcastle, under contract with the Russian Govern- 
ment, at the Admiralty at St. Petersburg. In most cases 
English models have been adopted. The Russian ironclad fleet 
ranks third in importance in Europe. Last year it consisted of 
two frigates, four first-class turret ships, four smaller turret 
ships, one casemate ship, and ten monitors, twenty-four in all. 
The cost of the “ Pojarsky” frigate, one of the above constructed 
on the ram principle, with 4}in. plates down to the water line, 
and engined by Mr. Baird, was £172,565 without armament and 
fitting. With the view of encouraging shipbuilding the Govern- 
ment has enacted that shipbuilders constructing vessels in Rus- 
sian yards may, on obtaining the sanction of the Minister of 
Finance, import, duty free, all articles manufactured of metal 
which they may require in their trade. It should be remarked 
that sailing and steam vessels of all kinds, together with their 
tackle, &c., are admitted free of all duty. 

The private shipbuilding yards were very poorly represente1. 
The mercantile marine of Russia affords a striking contrast to the 
war navy, for it is one of the last on the list of European trading 
fleets, numbering something under 1500 vessels. Exertions 
have been made, and means proposed, for remedying this defect, 
notably by the Russian Society for Promoting Commerce and In- 
dustry, but as yet little has been accomplished in that direction. 

Russian economists point to the inexhaustible supply of timber 
in the North of Russia as affording great facilities for shipbuild- 
ing. The revelations recently made public concerning the state 
of the American mercantile navy, and the decrease in their 
tonnage, should serve as a useful hint to the Russian projectors. 
It will be important for them to consider the vast advantages 
which steam power has acquired over sailing veesels all over the 
world. 

As an example of this may serve the Russian Black Sea Trading 
Company, who has made large purchases of steamers in this 
country. This association originated just after the Crimean 
war, and owed its existence to the experiences gained during that 
campaign of the inadequate carrying means possessed, both by 
the Russian Government and private individuals. The affairs of 
the company, who have their chief centre at Odessa, are very 
prosperous. Besides opening up a communication with all the 
ports of the Black Sea, and developing the resources of the South 
of Russia, their vessels navigate the Mediterranean and Atlantic. 
At the Exhibition were to be seen fifty-six models of these steamers, 
constituting the fleet of the company. Inall they possesssixty-nine 
steamers and thirty-eight steam lighters and small craft, represent- 
ingatotal capacity of more than 6,000 tons, and a powerof 15,000 
horses. In 1863 the company undertook at Sevastopol the 
construction of a small flotilla of steamers for carrying anthracite 
from the mines which they own in the South of Russia. Their 
building yards, of which there were models at the Exhibition, are 
provided with workshops necessary for the repairs of large 
steamers and the construction of engines. Two iron twin-screw 
boats, fitted with 40-horse power low-pressure engines, furnished, 
it is said, with every requisite, of their own manufacture, have 
recently been completed, and two tug-boats, with engines of 
60-horse power, will be finished in the course of the present 
year. 

There were two or three shipbuilding yards of Finland that 
sent specimens of their productions, among which should 
be noticed that of Hagnes, of Helsingford, and Crighton and Co., 
of Abo. The small screw steamers of the first-named firm are 
excellent specimens of clean workmanship. There are three of 
them of 3, 5, and 8-horse power, and priced respectively at 1600 
roubles (£213 6s. 8d.), 4200 roubles (£533 6s. 8d.), and 5000 
roubles (£666 13s. 4d.). 

It should be stated that Finland has long been celebrated for 
this branch of construction, and supplies a great number of these 
small steamers, noted for s and carrying from fifty to 100 
passengers, for navigating the Neva and other rivers and lakes 
of Finland. They have no deck, being protected by an awning, 
and are well suited for shooting the low poontoon bridges met 
with on Russian rivers. The larger: steamers navigating the 
Neva, the Gulf of Finland, and the Baltic, are principally British 
built. 

The admirable river systems of Russia afford great facilities 
for inland communication, and various improvements have been 
introduced in river navigation, which is becoming very exten- 
sive. On the Volga alone the number of passenger and tug 
steamers is said to amount to more than 400, chiefly built of 
wood, These steamers greatly facilitate the transport of produce 
to the different pristans, or river ports, and to the seaports for 
shipment, as well as the return traffic. In fact, the advantages 
offered are so obvious that it is a question whether all the rail- 
ways constructed and planned on the Volga will really be so 
remunerative as their projectors and constructurs are endeavour- 
ing to prove. Several of the towns of the Volga are noted for 
their construction of steamers, particularly the town of Kos- 
troma. 

Since the advent of the railway era in Russia the construction 
of canals and the improvement of the existing systems has been 
in abeyance. Recently the latter question has been seriously 
discussed, and extensive repairs of the celebrated “‘ Mareensky” 
system of canals resolved upon. It should be remarked that 
the southern rivers of Russia do not offer the facilities for navi- 
gation which are experienced on the northern ones, The river 
Dnieper is an instance of this, with its shoals and cataracts, to 
obviate which canalisation has been resolved upon, which under- 
taking will probably be extended to other rivers. 

The number of river steam navigation companies in Russia is 
about twelve, possessing extensive capitals, and new enterprises 
of the same kind are springing up in the most distant parts of 
the empire. Steamers are being constructed for navigating the 
rivers of Central Asia, the Sir-Daria and Amu-Daria, and the 
Lake of Aral. Two new companies are being formed for the esta- 
blishment of steam communication on the Lake of Baikal, in 
Siberia, and far away on the North Pacific and in the Amoor 
territory on the rivers Shilka, Amoor, Ussuri, Soongachai, 
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and lake Khanka, with building yards for the construction and 
repair of steamers at the principal stations. The wire rope 
towage, it is thought, will be introduced on some of the rivers. 
The Brussels Company have established an agency at St. Peters- 
burg. 

A very great drawback to Russian commerce has been the 
state of its ports aud harbours, which have been little else than 
a disgrace to the country. The initiative has been taken by 
the Black Sea Navigation and Trading Company with regard to 
the harbour of Odessa, in as far as they exhibit plans and models 
for cleansing out the port at which two-thirds of the trade of 
Southern Russia is concentrated. The capital itself is in a 
worse predicament even than Odessa. The port of St. Peters- 
burg and the approaches to it are such as to call for immediate 
action in view of the increasing traffic. 

The Ministry of War in separate departments gave a com- 
plete view of the state of arms and equipment of both services, 
which is of interest at the present juncture. Although the 
Russian Government has been unfortunate in many instances, 
both evonomically and practically, in her enterprise of forming 
new establishments on the Ural and elsewhere for the manufac- 
ture of cannon, the same was not apparent at the Exhibition. The 
general arrangement of material and the details appertaining to 
ordnance deserve the highest commendation, and indicate that 
Russia, since the Crimean war, has kept pace with Western 
Europe as regards the newest improvements in this branch of 
science and art. It is evident that experiments, with the view 
of deciding the long-contested question as to the comparative 
merits of smooth-bores, breech-loaders, and muzzle-loaders have 
been conducted on an extensive scale, and it is apparent also that 
Russian artillerymen have given the preference to breech-load- 
ing rifled guns. 

The ordnance department in the Exhibition exhibited, first of 
all, samples of materials used in making gunpowder, such as 
charcoal, sulphur, saltpetre, in different forms and stages of 
manufacture. 

The use of pyismatic powder being now general in Russia, the 
manufacture ot which is extensively carried on at the St. Peters- 
burg Okhta Works, interesting models of the conformation of 
this powder were introduced to the notice of the observer. 

The guns exhibited were a 4-pounder and 9-pounder brass field 
guns, rifled breech-loaders, with all the appurtenances, and 
samples of shot covered with lead, model of charge, &c. All 
these requirements were shown with each specimen; a 3-pounder 
mountain artillery gun, on the same principle as the above, 
mounted on a pack saddle; a 24-pounder brass siege and battery 
gun; a 6in, brass howitzer. 

Afterthese came guns for coast defences, which werea 9-pounder 
steel gun and rifled breech-loader, on iron carriage. . The latter spe- 
cimen is secured with steel rings, a principle which has been 
adopted by several Government establishments, who exhibited 
ordnanceintheclassforironand steel. Itisalsotobe observed that 
wrought iron gun carriages have been finally adopted both for 
heavy and light guns. The following was the cost respectively of 
steel and cast iron cannon: A steel 24-pounder rifled gun, 
Krupp’s system, exhibited by the Perm Works, and weighing 140 
poods (2} ewt.), was valued at 20 roubles 60 copecs per pood 
(£8 10s. 6d. per ewt.) ; another 4-pounder steel gun at 18 roubles 
90 copecs per pood (£7 16s. 4d. per cwt.). Steel rings used for 
securing the guns were priced at 25roublesper pood (£10 6s. 11d, 
per cwt.). 

An 8in. cast iron cannon, secured with steel rings, and weigh- 
ing 570 poods (9 ewt. 3 qrs.), was marked 20 roubles 17 copecs 

‘ per pood (£8 6s. lld. per cwt.). The projectiles manufactured 
by the Government establishments, spherical and oblong, of cast 
iron specially prepared, and of hardened castiron, were ot various 
prices, The Grouson projectile is manufactured at 3 roubles 74 
copecs per pood (£1 10s. 10d. per ewt.). One establishment quoted 
for cast iron projectiles of different sizes,from 4 roubles 20 copecs 
to 5 roubles 90 copecs per pood (£1 14s. 9d. to £2 8s. 10d. per 
ewt.); another, for finished and unfinished projectiles, from 
2 roubles 45 copecs to 2 roubles 50 copees per pood (20s. 3d. to 20s, 
8d. perewt.) ; athird, for projectiles of hardened cast iron 6in., 8in., 
9in., and 1lin., 3 roubles 40 copecs per pood (28s. per cwt.) The 
manufacture of percussion tubes for grenadesand shells werealso 
represented, they were marked 45 copecs(1s. 2d.) each; those for 
vertical fire, 32 copecs (10d.) each. Malleable iron, such as is 
used for gun carriages, was quoted at 2 roubles 20copecs per pood 
(18s. 2d. per cwt.). The Ministry of War gave the results of 
practice with guns for coast defences, and exhibited an 11in. steel 
bomb, weighing 564 lb. (514 1b. English), which had been fired with 
a charge of 914 lb. (834 1b. English) of prismatic powder, having 
gone through an 18in. armour plate, the range being 200 sajens, 
abont 335 yards. 

A 9in, steel bomb weighing 292 lb. (266 Ib. English), dis- 
charged with a 52 1b. (48 lb. English) charge of prismatic powder, 
and penetrating through an 1lin. armour plate at a range of 50 
sajens (116% yds.). 

An 8in. bomb manufactured of hardened cast iron, weighing 
205 lb. (187 lb. English), fired with a 34 1b. charge of prismatic 
powder, piercing at a range of 50 sajens (116% yards) a shield of 
6in. plates. 

The appliances for lifting 8in. coast guns up to 600 lb. weight 
claim attention, and a carriage for moving the same up to the 
weight of 1000 poods, also a truck for carrying a load of 1000 
poods the axles of which are surrounded by a system of anti- 
friction wheels. 

There are two arsenals at St. Petersburg, the old and the new. 
The buildings of the latter, devoted to casting and finishing 
of cannon, are really magnificent. The steam machinery, a deal 
of it of English make, is on the most approved principles, and 
nothing has been neglected to render the establishment efficient, 
It is stated that the foundries of St. Petersburg, Briansk, and 
Petrozardsk alone are capable of supplying 800 cannon per year. 

It would appear, then, that the mountain and field artillery of 
Russia are now completely supplied with improved brass guns of 
calibres from 3 to 9, breech loading, and mounted on iron car- 
riages. The siege and battery guns, for the attack and defence of 
fortified places and the coasts, comprises rifled mortar and guns 
from 8 to 11 calibres, throwing projectiles up to 514 lb. There 
were no. mitrailleuses shown atthe exhibition. It was said that 200 
of them were being manufactured in the country, and that 200 
Gatling guns had been ordered in America. 





THE following appointments were made on Wednesday at the 
Admiralty :— Robert Widdecombe, Thomas Jones, and Richard 
Nicolls, engineers, to the Orwell, re-commissioned; James Albert 
Bedbrook, engineer, to the Indus, additional, for service in 
Keyham Factory; and James J. Warren, engineer, to the 
Trafalgar, additional, for the instruction of naval cadets, 

South Kenstneron Museum.— Visitors during the week ending 
December 10th, 1870 :—On Monday, Tuesday, and rr geo f (free), 
from 10 a.m. to 10 p.m., Museum, 7358; Meyrick and other 
galleries, 1184; on Wednesday, Thursday, and Friday (admission 
pe from 10 a.m. till 4 p.m., Museum, 2230; Meyrick and other 

eries, 120; total, 10,892; ave of corresponding week in 


= years, 9071. Total from the opening of the Museum, 
10,007,769. 


THE THEORY OF. SCREW PROPULSION. 
By MIcHAEL SEF. 
(Concluded from page 397.) 


Tue following are a few details :—No. 1 steam, built of iron, in 
Hartlepool, in 1856:—Length, 210ft.; breadth, ‘:) .;depth, 16ft. to 
main deck, 7ft. spar deck above; draught loade., 18ft. aft, 15ft. 
10in, forward ; carries about 1100 tons total dead weight ; cylin- 
ders, 42in. diameter, 30in. stroke; direct-acting inverted ; jet 
condensers; greatest speed in smooth water, with all in perfect 
working order, nine knots; average on voyage with various weather 
and coal seldom exceeds seven and three-quarter knots. 
Three-bladed ivon screw, 12ft. diameter, 18ft. pitch; revo- 
lutions, under most favourable conditions, sixty per mi- 
nute ; average about fifty-seven; safety-valves loaded to 18]b., 
actual pressure varying between 13 lb. and 16 1b., seldom higher; 
vacuum, 24in., occasionally 25in.; consumption, 19 tons Lanca- 
shire coals daily. 

This steamer was tried under exactly the same conditions sub- 
sequently with an ordinary screw of the same area and diameter, 
but having a pitch of but 16ft., and the result was that she fell off 
half a knot. The consumption increased to 20 tons per day, while 
the revolutions became sixty-eight. On another occasion she was 
fitted with a similar screw, but having a pitch of 22ft. The result 
was that she only averaged six knots the whole voyage instead of 
seven and a-quarter, that is to say, fell off one and a-quarter knots 
fully, while the engines went only forty-eight to fifty revolutions 
per minute. The pressures carried were in each instance the same. 

No. 2 steamer built of iron for same owners, in Hartlepool, in the 
year 1855 : Length, 182ft.; breadth, 27ft.; depth, 14ft. Gin.; draught 
loaded, 15ft. aft, 13ft. forward ; carries about 630 tons total dead 
weight. Engines, direct-acting inverted ; cylinders 34in. dia- 
meter, 27in. stroke ; jet condensers ; vacuum, 26 and 27; best 
steaming in smooth water, eight and three-quarter knots ; average 
on voyages, seven and a-half to seven and three-quarter knots, 
Screw, common, three blades; diameter, 10ft.; pitch, 144ft. ; 
revolutions, sixty-two. Consumption of Lancashire coal about 14 
tons daily. Model of ship sharp and fine at ends. This steamer 
was afterwards tried with a screw of 13ft., same diameter pitch, 
but the results being unsatisfactory it was resolved to return to 
the original propeller. Two other steamers, with which the 
author has had more or less to do, built two years ago, and fitted 
with screws of this pitch, are giving excellent results, as the 
following details will show :- They are sister ships in all respects, 
built almost simultaneously, and engined by one firm from the 
same patterns and drawings ; but, like all sister ships, one seems 
to have a slight advantage over the other in point of speed, and 
one is a little addicted to priming, a vice that the other is free of. 
Their length is 270ft. ; breadth, 31ft. Gin. ; depth moulded, 21ft. 
4in. ; draught forward, loaded, 16ft. 10in.; and aft, 18ft. 4in. ; 
tonnage, 1200 register. Screws, cast iron three-bladed, common 
type; diameter, 14ft. ; pitch, 21ft. ; length, 2ft. 2in. ; totalarea of 
three blades, 59°88 square feet ; area of plane projection, 153°93 
square feet. Engines, direct-acting inverted, 36in. cylinder, 42in. 
stroke ; weight on safety valve, 40]b. ; ordinary working 
pressure, 251b. ; surface condensers, vacuum 264 lb. ; revolutions 
varying between fifty and fifty-four ; average speed about nine 
and a-half knots, but whole day’s steaming, without any sails and 
a slight breeze ahead, have shown ten knots, or 240 to 245 miles 
perday. On trial trip the maximum speed attained was twelve 
and a-half knots, the engines making sixty-eight revolutions, A 
whole hour's continuous steaming showed twelve knots, with 
sixty-tluwee revolutions. Average pressure, 291b. ; vacuum, 26 lb.; 
draught of ship forward, 7ft. 3in. ; aft, 14ft. 8in. 

If the before-mentioned results go to prove that the theoretical 
deductions are justifiable the blade might well be made propor- 
tionately wider than ordinary atthatpart having an angleof 4° deg., 
and the tips narrower, as this allows for the greater development 
of the best portion of the screw, and for the utilisation of a 
greater portion of the available power in a more advantageous 
manner than would otherwise be the case. To this may certainly 
be attributed a portion of the improved results sometimes obtained 
by rounding off the tips of blades, and consequently reducing their 
area at the extremities ; for, putting aside for the moment questions 
relating to the pressures induced by the passage of inclined 
planes at small angles to their line of motion through the water, 
which are not well understood, as the actual velocity of the outer 
parts of the blades is in every case, and more especially in that of 
fine pitches, considerably greater than the theoretical advance 
due to the pitch, and as the resistance in each direction varies 
about as the V*, it follows that the lateral resistance due to 
friction increases much faster than the after thrust, and that the 
smaller the frictional surface the better. This, therefore, goes to 
show that the minimum of area of blades necessary for propulsion will 
be the best, and that fine-pitched screws, revolving at high velo- 
cities, are wasteful of power. The friction of water, unlike that 
of solids, does not depend upon any coefficient of absolute weight 
or pressure, but upon the velocity with which the body passes 
through it. 

According to Prof. Rankine, the frictional resistance R of clean 
painted iron ships is 1 1b. per square foot, ten knots varying as the 
velocity squared. According to Mr. Scott Russell this resistance 
is 1lb. per square foot per foot per second, also varying in the 
same ratio, Applying Prof. Rankine’s computation to any surface 
of any yews a, the frictional resistance in 1 1b. becomes 

x V2 (in knots ‘ 
¢ {in knots) - When applied to a screw, as the friction will 


vary as the distance? of the part from the axis, it is necessary to 
divide the blades into spaces by ordinates K, say lft. apart, and 
the calculation becomes 
a {¥Geri+ Fe x2%60}?. 109 = F 
6082 °66 

nearly in lb., where P = the pitch of the screw, a = the area of 
the space enclosed by any two ordinates, K — x = number of 
revolutions per minute, F frictional resistance, 7 distance of centre of 
area enclosed by ordinates from the axis. And putting 


V(2ar)2+P*® x x x 60)2 . vs 
«{ 5082 06 f° +100 = 8, 
the total resistance in foot pounds becomes 


1 Xs,? 9 X Sa? 
(~T0) xr + (*5" ) xg +(an x $n) &e. 
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increased as 7" ; consequently the dynamical force required to 
overcome it varies as r*, From this it is easy to see how enormous 
the frictional resistance may be made by overloading a blade at the 
tips with surface. ‘ 

The proportions of screw blades with respect to surface are in a 
more unsatisfactory state than thatof any other question relating to 
screws. In practice the fault seems alwers to have been to err on 
the side of too much surface; consequently the limit of economical 
area has been reached and passed on that side, and the question 
that now remains to be determined is the limit of surface on the 
other side. The question of area seems to resolve itself into one 
of great surface, s, and small pressure, P per unit of surface, or one of 
small area and great pressure. The values of P and §, therefore, 
vary reciprocally, but both vary as 7? The problem seems to be to 
determine the most advantageous value of P for the different radii. 
As every cubic foot of water abstracted from the stern of a ship 
represents an equal increment of pressure at the bows, tending to 
retard the speed, it follows that a small quantity of water reacted 
upon at high pressure is more pat nt pre than a larger quantity 
reacted upon at a low pressure point of area. ain, acco to 
all authorities, frictional resistance increases about as the area into 





the V*, or into the 18 power of thé velocity ; but, according to the 





same, the pressure upon an inclined plane moving through water, 
although varying about as V, is not directly as thearea, but varies 
in asmaller ratio. Therefore, after a certain width of blade has 
been attained, the useless resistance increases faster than the pres- 
sure due to the velocity. 

With reference to Mr. Rigg’s theory of inclined dles, and 
repudiation of that generally accepted of the propeller screwing 
its way through the water, they appear to the author, to a certain 
extent, reconcileable one with the other. The ordinary theory 
takes into consideration the effect of the action of the screw ; Mr. 
Rigg’s, the result of the effect or the deflection of the water by the 
blades, This seems, however, to have but little to do with the ac- 
tion of the propeller, as such water, after it has once passed it, 
has nothing to do with the propulsion of the ship. If the screw 
be supposed working in undisturbed water, the action would be 
about the same as that of any inclined plane acting in a solid body, 
the only difference being that the solid body retains its shape 
after the action, while the particles of water, being free to move in 
any direction, naturally follow the line of least resistance or 
greatest impulse. Summarising what the author has in the fore- 
going endeavoured to express, the following questions present 
themselves :—In any given screw, what should be the diameter 
pitch, and area, and the position of maximum area. It being 
acknowledged by all that the diameter should be as great as the 
draught of the ship willallow, this is easily answered. As to pitch, the 
author hopes to have shown theoretically, and by such few experi- 
ments as have been available, that a pitch of one and a-half times 
the diameter is at least one of the most advantageous, The next 
sg is certainly the most misty. The maximum of area having 

een attained, the minimum should be determined ; what this 
minimum may be it is excessively difficult to arrive at by induc- 
tive reasoning, the more so as it imports into the subject questions 
relating to the economical speed of the engine. Theoretically, area 
and velocity vary reciprocally; therefore, a reduction from a given 
area would have to be made up by an increase of velocity or vice 
versa. It may perhaps be attained when the work done in driving 
the engine light at the velocity of the screw and loss in slip bears a 


minimum proportion to the total power expended in propelling _ 


the ship. 

Lastly, the greatest width of blade. This should be in the most 
advantageous position, and if what has been said respecting planes 
at an angle of 45 deg. hold good in screws having a ratio of pitch 
to diameter as 1°5 to 1, it should be about the middle of the length 
of the blade. In screws of finer pitches it might be somewhere 
nearer the tips than the line of 45 deg., to avoid as much as 
possible the broken water left by the stern. 

As a simple way of enabling a better judgment to be formed, 
and of increasing the existing very slight knowledge of the right 
proportions to be given to different screws, the author suggests 
that in the description of every such propeller as given by the 
engineers, instead of stating only the diameter and pitch, that the 
diameter of the boss be given, also that the blades be supposed 
traversed by ordinates Ift., orin smaller screws 6in. apart, com- 
mencing from the tips of the blades, and that the length of each 
ordinate aud its angle with the plane of rotation be stated. 

As an example, he gives the following, which are details of 
the screws of the sister ships already alluded to :— 

Pitch, 21ft. diameter ; boss, 2ft.; ordinates, 1ft. apart. 

lst ordinate length 4°65ft. angle 26 deg. 
2nd - 4 es § 
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Consequently, as there are six ordinates to each blade, and 2ft. 
of boss, the diameter of the screw will be 14ft. 

These dimensions are all easily taken in a few minutes from the 
drawing of the screw, orif only the lengths of the different ordi- 
nates be given they will show the width of the blades at the 
different portions, and the angles can easily be calculated from the 
pitch, either trigonometrically, or by geometrical construction. 
From this a comparative coetlicient might perhaps be deduced 
about as follows :—4/r? + 1% + 32 + 104 X (® x) (= 

a - n K n 6 
where 7 6 Sum of the angle divided by their number = the 


mean angle, and — gives the mean area. 

Even the most intelligent man might puzzle himself for an un- 
limited period with the meagre details ordinarily furnished, with- 
out being able to make anything out of them ; so it is of great 
importance to the cause of screw propulsion that the above-men- 
tioned system or something similar be adopted, more particularly 
because the immense expense of the experiments necessary pre- 
cisely to determine what it is requisite to know causes them to be 
deferred from year to year, while badly designed screws are being 
driven at a cost for fuel out of all proportion to the useful effect 
produced, 

The author has proposed that the before-mentioned data be 
given by the constructors of screws and engines, in conjunction 
with other details of ship and machinery, and results obtained, as 
an approach to something definite, and as a step towards giving 
some criterion by which to judge of different screws. This was 
shown to be necessary in the beginning of the paper, in mention- 
ing the incorrectness of grouping the resistances together in the 
simple terms of diameter, pitch, and velocity. 

In writing the present the author has painfully felt the want 
of reliable unbiassed information, and the scantiness of the details 
noted on all occasions where screws are dealt with; and it is neces- 
sary to state that this paper has fallen considerably short of what 
was intended. 

With reference to experiments, it would be of but little use to 
try them by driving propellers of different dimensions in the ordi- 
nary way, as they would only be like a repetition of those made in 
the years 1844-5 with the Rattler and the Dwarf, from which 
it seems comparatively nothing conclusive has been learned. On 
referring to an account of these experiments to ascertain the date, 
the author finds the following statement :—‘‘ The most favourable 
results were obtained from a double-threaded screw of 5ft, lin. 
diameter and 8ft. pitch, During one experiment the length was 
1ft. Gin., and the area 13°3 square feet, the speed attained being 
8°94 knots ; and it is remarkable that in the experiment following, 
when the length of the screw was reduced to 1‘1ft., and its area to 
8°9 square feet, there was comparatively little variation in the 
resulting speed of the vessel or screw, the speed attained being 
9°11 knots. This was the best result of the whole series.” 

The reduction of area would, in the author’s opinion, have 
given better results, but that cutting a blade away leaves 
very thick edges to bruise and lash the water about. 

The screws exparemented upon were all 5ft. lin. in diameter ; 
the pitches 8ft., 10°32ft., and 13°23ft. ; and although the most ad- 
vantageous area of 8°9 square feet was tried at all these pitches, 
that of 8ft., or about one and a-half times the diameter, gave the 
best result, Having arrived at the conclusions already expressed, 
without knowing the details of the Dwarf’s experiments, the author 
merely quotes them in corroboration of the ideas advanced. In 
case of a further series being undertaken he pro to the con- 
sideration of the Society that they be made somewhat as follows :— 

That an ordinary screw, say, having two blades, and a diameter 
of perhaps 10ft., pitch 15ft., and length of 1ft. Gin., be cast and 
fitted to a shaft set up in ings in the basin of a dock, with no 
more obstruction to the free run of the water than is necessitated 
by the bearings, &c ; this to be driven by an endless band from 
the shore by the most powerful and nearest engine available, if 
possible of not less than 180 to 200-horse power nominal. The 
screw first to be driven at a low speed, and its velocity afterwards 
increased, say, five revolutions at a time per minute, until the 
maximum driving power of the engine is reached. Each separate 
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speed to be maintained fora of time sufficient to observe 
and note the results in a reliable manner; the direction and 
pressures of the currents produced being measured by means of 
vanes or other suitable method. The resistance to turning to be 
measured by means of ad ometer on each shaft, the proper 
allowance being made for friction at the different velocities. The 
thrust to be measured either under water or by means of a lever 
in contact with the end of the shaft, reacting upon a dynamometer 
in any convenient position. 

Next, that four or eight (or as many as may be decided upon 
by those entrusted with the experiment) bosses exactly similar to 


that of the perfect screw be cast and fitted to the shaft, and tried | 


separately at exactly the same number of revolutions as the screw, 
the first carrying portions of the blades up to 6in. or 1ft. from 
the boss (according to the number to be experimented upon) ; the 
second to carry 2ft., the third 3ft. of each blade, up to the fourth, 
which will form a perfect screw, having a diameter of 8ft. and a 
= of 15ft. The next 2ft. of surface will be represented on 

he perfect screw. The tips of each portion to be struck to the 
radius of the circle which pa describe. If the resistances given 
by each at the different velocities be carefully noted, the increment 
of observed resistance can only be due to the increase of area. 

It is evident that this method of experimenting might be ex- 
tended indefinitely according to the inclination of the experi- 
menters and the funds at their command; and the resis- 
tances due to each particular division of the blades, and 
their variation at different velocities, must be arrived at with 
a much greater degree of precision than would otherwise 
be possible. It might be advisable to cast the boss separately 
and bolt the blades and portions of them to the same in the 
ordinary way for screws with shifting blades, but as the sugges- 
tion is simply in outline it would be useless to occupy the time of 
the society with details. The author brings the above suggestion 
relative to future experiments before the Society, because although 
all agree as to the necessity for such experiments, no one seems 
to have any very decided idea of the particular way in which such 
experiments should be conducted ; and in the author’s opinion, if 
tried on a ship and propeller under ordinary circumstances, it 
would be difficult to know in what particular direction to look 
for the lessons to be learned, or to separate the reliable portion 
of the results attained from the influence of extraneous circum- 
stances. 
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ments in the construction of sheet metal elbows or curved pieces for 
pipes or tubes.”—A communication from Frederick, Hoeltge, Covington, 
Kentucky, U.8.—30th November, 1870. 

3144. Ricuarp Montcomery, New York, U.S., ‘‘ Improvements in the 
manufacture of longitudinally-corrugated beams or rails of steel or 
iron for railways, and for architectural purposes.”—30ch November, 
1870, 

3108. Jutivs Avcustus FavuLkNer and James Henry Stare, Birming- 
ham, “‘ Improvements in window, door, and table fasteners.”—2ud 
December, 1870. 

$175. Georoe Hasective, Southampton-buildings, London, ‘‘ Animproved 
process of separating a metals from lead and ziuc, and appa- 
ratus employed therefor.”"—A communication from Edward Balbach, 
jun., Newark, New Jersey, U.8S.—3rd December, 187¢. 

3182. Georce Tomutnson Bovusriecp, Loughborough Park, Brixton, 
Surrey, ‘‘ Improvements in the manufacture of resin oil.”—A com- 
munication from Joshua Merrill, Boston, Massachusetts, U.S.—3rd 
December, 1870. 

3188. Georce Hasettine, Southampton-buildings, London, “ Improve- 
ments in buttons.”—A communication from George J. Capewell, West 
Cheshire, Connecticut, U.S., Clark M. Platt, Waterbury, Connecticut, 
U.S., and Samuel M. Porter, New York, U.8.—3rd Deceimber, 1870. 





Patents on which the Stamp Duty of £50 has been Paid: 
3464. James Grnson Scort, Edinburgh, Midlothian, N.B., “ Transmitting 


money orders, &c.”—ith December, 1867. 

3610, James Atkins, Birmingham, “ Metallic bebsteads, bedsteads, cots, 
and couches.”"—-19th December, 1867. 

3563. Epwarp Hammonp Bentatt, Heybridge, near Maldon, Essex, 
* Controlling the draught of water from constant supply pipes.”— 14th 
December, 1867. 

3501. Henry Bessrwer, Queen-street-place, New Cannon-street, London, 
* Fire-bricks, tiles, &c.”—0th December, 1867. 

3581. Wittiam Husxissos, jun., Swinton-street, Gray’s-inn-road, London, 
** Bicarbonate of potash and soda.”— 16th December, 1867. 

8611. Jonn Cray, Yardley, Worcestershire, ‘‘ Saddles.”—19th December, 
1867. 

3714. Henry Bessemer, Queen-street-place, New Cannon-street, London, 
** Crude or cast iron, &c.”—3lst December, 1867. 

$144. Ropert Saunpers, Croydon, Surrey, *‘ Rendering ships’ cables less 
likely to part during heavy riding.”—12th December, 1867. 

3507. Wituiam Pa wiser, Pall Mall, London, “Ordnance, &¢c.”—1l0th 
December, 1867. 

9551. Thomas Peraarpy, Greville-street, Hatton-garden, London, “ Sur- 
gical appendages.” —13th December, 1807. 

3519. James Murpocn Napier, York-roud, Lambeth, Surrey, “Serving 
mustard, &c.”—11th December, 1867. 


Patents on which the Stamp Duty of £100 has been Paid. 

$131. Ernest Sorvay, Brussels, Belgium, ‘‘Carbonates of soda.”—11th 
December, 1863. 

3107. Tuomas VauGHAN Morcay, Battersea Works, Surrey, “ Treating 
and purifying plumbago.”—9th December, 1863. 

3148. Perer Warp, Clouds-bill Villas, St. George's, Bristol, “‘ Packing 
pistons, &c.”---12th December, 1863. 

$105. Josern Wnicnt, Dudley, Worcestershire, ‘‘ Furnaces, fire-grates, 
and fire-bars.”—vth December, 1863 

$144. Ropert Saunpers, Croydon, Surrey, “‘ Rendering ships’ cables less 
likely to part during heavy riding.”—12th December, 1863. 


Notices of Intention to Proceed with Patents, 


2145. Wittiam ALrrep Gipns, Gilwell Park, Essex, “ Drying apparatus 
for drying agricultural, animal, chemical, and commercial products,”— 
lst August, 1870. 

2155. Jacow Friepricn Hitter, Shawfield-street, Chelsea, London, 
* Velocipedes.”—2nd August, 1870, 

2164. Henry Epwarp Browy, Redmonds-hill, Dublin, “ Carriages.”—3rd 
August, 1870. 

2475. Joun Ciarkson Yoone, Warrington, “ Fastening and seonring 
cupboards, &c.”—4th August, 1870. 

2185. Freperick Ropext Aucusrus Grover, Brading, “ Manipulating 
anchors.”—5th August, 1870. 

2188. Wittiam TarLeton Bury, Regent Works, Sheffield, “ Picks, adzes, 
axes, &c.” 

2189. Wirtiam Tar.Leton Bury, Regent Works, Sheffield, “ Shafting 
picks, axes, adzes, &c.”"—6ih August, 1870. 

2203. Hrexri Aprien Bonnevitue, Sackville-street, Piccadilly, London, 
“Minerals and ores.”—A communication from Outhenin Chalandre, 
sen. 

2207. Jonn IncramM, Birmingham, ‘“ Breech-loading fire-arms 

2210. Epwarp Moss, Winchester House, Old Broad-street, London, 
“ Picking bands, lathes, &c.”"—A communication from Messrs, Klemm. 
—th August, 1870. 

227. Tuomas Sywes Pripravx, Piccadilly, London, “Supplying air to 
furnaces.” 

2228. Epwunp WituiaM Pyce Taunton, Birmingham, ‘‘ Pumps for raising 
and forcing liquids.” 

2230. Samuei. Brooks and Jonw Sranpisu, Union Ironworks, West 

jorton, near Manchester, “ Preparing cotton, &c.” 

2233. Wituiam Rosert Lake, Southampton-buildings, London, “Sewing 

hi "— ication from Isidor Nasch and Charles Grimme. 

2235. Cuarces Denton ABest, Southampton-buildings, London, “ Brakes.” 
—A communication from George Westinghouse, jun.—l1th August, 








1870. 

2250, ALEXANDER Metvitie Crark, Chancery-lane, London, “ Knitting 
machines.”— A communication from John Lee, Mark Lee, and William 
Carter.—12th August, 1870. 

2264. Wittiam Forp Stancey, Great Turnatile, Holborn, London, *‘ Con- 
structing true surfaces and edges applicable to drawing purposes.”— 
15th August, 1870. a 

2288. Anruur CurcG, Finsbury-place, London, “Sewing machines.”— 
18th August, 1870. . 

2319. Freperick Howes, Gritton-terrace, Victoria Park, London, 
** Pumps.” —23rd Auguat, 1870. ’ 

2334. ALFRED ALEXANDER and Davip Lanstey, Cirencester, “ Water 
heaters and feeders.” 

2341, CuristrorHEeR Rosson, Longford, “Scutching flax, &c,”—26th 
August, 1870. 

2419. “ALFRED Vincent Newton, Chancery-lane, Loudon, “ Lubricators.” 
—A communication from William Gee.—6th September, 1870. 

2444. Wacrer Ropert Kyiprie, Westminster-chambers, Victoria-street, 
Westminster, ** Caissons and bridges to bridge across the entrances to 
graving docks, harbours, &c.”—9th September, 1870. ' 

2504. Joseru Apsey, Soho-street, Reading, ‘‘Cutting machines.” —24th 
September, 1870. 

2674. OLor Nitson, Southampton buildings, London, “ Breech-loading 
fire-arms.”—28th September, 1870. 

2645. Dr. Orro Bung and Avoust Scnreset, Berlin, Prussia, “ Electro- 
dynamic apparatus for keeping off thieves.”—6th October, 1870. 

2670. Nicnotas Domar.te and Prerer Cotas, The Vale, Guernsey, 
“Stoppers for bottles.” —10th October, 1870. 
2730. Joun STatvies, Bromsgrove, “ Gas stoves for warming rooms.”— 

17th October, 1870. 

2760. ALexanpeR Henry, Edinburgh, N.B., ‘* Breech-loading fire-arms,” 
—20th October, 1870, 

2941. Hexry WALKER Woop, Blackweir, “ Drying and heating, &c.”—Sth 
November, 107C. 

2966, Epwarp Botton, Warrington, ‘‘ Crucibles or pots for manufacturing 

” 


gluss, &c. 

2967. Mark Dawson and Georor Freperick Dawson, 8 ead Mills, 
Bowling, near Bradford, “Spinning or twisting fibrous = 
11th November, 1870. 2 
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al Somervety, Kendal, “Rendering casks, &c., air and water- 
s.” 


2992. James SHannon, Tramore, ‘ Raising and lowering turrets.”—15th 
November, 1870. 

2997. James LAnpvess, Burnley, “Preventing overwinding in mines, &c.” 

3005. Gzorce Hasectine, Southampton-buildings, London, ‘“‘ Electro- 
plating iron and steel with gold or silver.”—A communication from 
Alexander Lawe.—16th November, 1870. 

3009. JonaTHAN Pickerina, Stockton-on-Tees, “ Raising and lowering 
weights, &c.”—17th November, 1870, 

$021. Junivs Frouica, H field-road, Gl p-road, Sheffield, ‘ Fur- 
naces.”—18th November, 1870. 

8050. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Breech- 
loading fire-arms.”—A communication from Benjamin Franklin Joslyn 
and Benjamin Tomes,—21st November, 1870. 

8061. WitLiAM Ronert Lake, Southampton-buildings, London, “ Hydro- 
carbon lighting apparatus.”—A communication from Myron Hopkins 
Sireng, Thomas Barbour, Charles Cunningham Connor, and Robert 
Barbour. 

3065, ALFRED Vincent Newton, Chancery-lane, London, “ Brushes.”— 
A communication from Oscar Densmore beans nen Edwin Channing 
Woodbury, John Jay Sibley, and Hiram Cornelius Covert. 

3067. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Carrying 
liquid cargoes in bulk.”—A communication from William Gray Warden. 
23rd November, 1870. 

3106. Ricnarp Brown, Glasgow, N.B,, “ Miners’ safety lamps.”—26th 
November, 1870. 

$123. MarrHew Buryett, Sponnymoor, “Condensing steam, &c.”—29th 
November, 1870. 

$134. Cuartes WILtiAM Siemens, Great George-strect, Westminster, 
“Reducing iron ores, &c.” 

3143. Georce Hasectine, Southampton-buildings, London, ‘‘ Sheet metal 
elbows or curved pieces for pipes.”—A communication from Frederick 
Hoeltge. 

$144. Ricnaxp Montcomery, New York, U.S., ‘‘ Longitudinally-corru- 
gated beams or rails of steel or iron.”—30th November, 1870. 

3175. Grorer Hasectine, Southampton-buildings, London, “ Separating 
precious metals from lead and zinc.”—-A communication from Edward 
Balbach, jun. 

3182. GeorGe Tomuinson Bovusrietp, Loughborough Park, Brixton, 
Surrey, “ Resin oil.”—A communication from Joshua Merrill. 

8188. GrorGe HASsELTINE, a London, “‘ Buttons.”— 
A communication from George J. Capewell, Clark M. Platt, and Samuel 
M. Porter.—3rd December, 1870. 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date, 


List of Specifications published during the Week ending 
10th December, 1870. 


414, 4d.; 900, 1s. 24.; 983, 4d.; 1006, 4d.; 1021, Sd.; 1044, 1s. 4d.; 1048, 
ls. 6d.; 1054, 6d.; 1063, 10d.; 1064, 8d.; 1070, 10d.; 1071, 1s. 2d.; 1072, 
Is, 6d.; 1073, 8d.; 1076, 8d.; 1088, 10d.; 1090, Js.; 1093, 6d.; 1095, 10d.; 
1103, 10d.; 1112, 10d.; 1113, 1s. 10d.; 1114, 1s.; 1117, 18.; 1121, 8d.; 1124, 
10d.; 1125, Sd; 1126, 4d.; 1132, 8d ; 1135, 6d.; 1140, Is, 2d.; 1141, 6d.; 1145, 
8d.; 1147, 8d.; 1148, 8d.; 1150, 10d.; 1151, 6d.; 1156, 84.; 1159, 10d.; 1160, 
6d; 1161, 10d.; 1171, 8d4.; 1178, 8d.; 1189, 10d.; 1191, 104.; 1194, 8d.; 1199, 
8d.; 1212, 8d.; 1213, 6d.; 1218, Sd.; 1247, 4d.; 1249, 4d.; 1250, 4d.; 1253, 
4d.; 1260, 4d.; 1263, 4d.; 1266, 6d.; 1267, 4d.; 1271, 4d.; 1274, 4d.; 1275, 4d.; 
1275, 4d. ; 1277, 4d; 1280, 4d.; 1282 4d.; 1283, 64.; 1285, 4d.; 1288, 4d. ; 1292, 
4d. ; 1293, 4d.; 1294, 1s. 4d.; 1296, 4d.; 1298, 44.; 1300, 4d.; 1302, 4d.; 1304, 4d.; 
1331, 4d.; 1515, 4d.; 1566, 8d.; 1605, 1s. 4d.; 1663, 8d.; 2159, 4d.; 2359, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Poast-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tut ENGiNEER, at the office of her Majesty’s Commissioners of Patents, 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, d&c. 
1455. J. Breepen, Birmingham, ‘‘ Pumps.”—Dated 19th May, 1870. 

The inventor makes the pump handle turn upon a vibrating arm or 
support, as usual, but in order to prevent the strain between the piston- 
rod and the gland of the stuffing-box, which exists in the ordinary ar- 
rangement, the inventor causes the top of the piston-rod to be guided in 
a line coincident with the axis of the pump cylinder. _ To effect this the 
inventor affixes immediately over the pump cylinder a hollow cap or case, 
between the vertical parallel sides of which a sliding block works, to 
which sliding block the top of the piston or pump-rod is affixed. The 
-~. of the pump handle passes through a slot in the side of the said 
hollow cap or case, and is jointed to the said sliding blocks, 

1462. E. M. T. Cayeux, Abbeville, France, “‘ Diminishing friction.”— 
Dated 20th May, 1870. 

This consists in placing between the shaft and the bearing or socket 
wheels or rollers, every two of which are connected by a neck, upon 
which rolla an enlargement or projection of the axle or shaft, and the 
external surfaces of which rollers rest upon the external surfaces of the 
boring. It follows, therefore, that no slipping can take place, and that 
the most perfect rolling is established between the shaft, the roller, and 
the bearing.—Not proceeded with. 

1468. G. Fiscuer, Brandenburgh, Prussia, “ Steam boiler flring.”—Dated 
20th May, 1870, 

The inventor dispenses with the ordinary furnaces below the boiler, or 
those — in internal flues, and employs in their stead a number of 
vertical firing pipes leading to flues used as fire chambers or canals, the 
pipes being either passed through the boiler or formed at the sides, and 
at the top of each pipe there is a movable lid with one or more air holes. 
The flues are provided at each end with a door, and at one end of each 
flue there is a small grate or fireplace in which small fires are made at the 
commencement of operations, and where the flues communicate with 
each other there are grids to separate the gases and cause their com- 
bustion.—Not proceeded with. 

1472. T. H. Luoyp, Stockport, “ Valves.”—Dated 21st May, 1870. 

The internal flanged valve fits the exterior of a skeleton cylinder, 
having one end closed, and the seatings forthe valve facings are formed 
upon the end and side of the skeleton cylinder, and a small annular space 
is left between the skeleton cylinder and the cylindrical sides of the valve, 
which is exposed to the pressure of the acting fluid, and tends to open the 
valve, When the flange is upon the exterior of the valve, as in the other 
modification, the valves fits inside a circular opening forming one seating, 
and has guiding ribs on its exterior, and the annular e — to the 
pressure of the acting fluid, me | to open the valve, is upon the exterior 
of the valve, between its barrel and the largest seating. 


1477. H. Hinp and G. WELLS, Nottingham, “ Valves.”—Dated 21st May, 
1870 


The inventors give the valve a circular form, of such required depth and 
length as may be necessary to cover the ports now used in ordinary 
steam valves. The valve will when in a complete state form a circle, and 
steam may be admitted into its centre from the top or bottom 
thereof as may be required, and from thence by two openings or ports 
into the ends of the cylinder alternately, thus giving auln to the piston 
as at present.—Not proceeded with, 
uate, 5. Heap, Middlesbrough, “‘ Setting horizontal beilers.”—Dated 23rd 

‘ay, 1870. 

This consists in an improved method of setting horizontal stationary 
boilers by suspending or otherwise supporting them partly or entirel 
upon springs or other yielding support, so that within certain limits suc 
boilers may expand or contract, and uently rise or fall at certain 

arts, without altering the number or locality of the points of support. 

or this purpose the inventor suspends the boiler by means of suspension 
rods to two or more cast iron stretchers above the boiler, and across it 
from one side of the brickwork to the other; but instead of supporting 
the suspension rods, simply by means of screw nuts upon the cross 
pee png Ang other springs, or counterbalance weights and levers, are 





I to the rods, so as to allow for any vertical play 
therein. 
ma A, Luton, Manchester, ‘ Transmitting power.”—Dated 27th May, 


The inventor takes lap-welded, or other iron or steel tubes,” of about 4in. 
diameter, for general purposes, and of any required length. These tubes, 
which are about three-sixteenths of an inch thick, have h welded in 
the ends, so as to thicken them for about 3in. to about }in. thick. After 
being turned up true externally, these tubes are bored out at the ends as 
far as the hoops extend, all to a certain exact size and key, bedded in- 
ternally to a gauge. wy Ay then coupled together with couplings, to 
form a bearing of about 2in. diameter and about bin. long by preference. 
—Not proceeded with. 





ee Yue, Glasgow, ‘‘ Motive power engines."—Dated 2th May, 


This consists in coupling the rods or levers (which carry the balls or 
weights) by links to one or more circular friction plates, concentric with 
and placed on the vertical shaft of the governor, and so as to revolve with 
it. R, on eae a } pe “ in its rate of revolution 
rising and fs ion of the produces a corresponding rising an 
falling of the friction plate or plates.—Not proceeded with. 

-—, Sremens, Dresden, ‘‘ Regenerative gas furnaces.” —Dated 25th May, 


The inventor constructs the producers with one or more separate 
chambers or compartments behind the combustion chamber, so arranged 
that the volatile given off at the upper part of the layer of fuel in 
the combustion chamber are caused to descend into the lower portion of 

e back chamber or chambers, where they are brought into contact with 
the lower highly heated portion of the fucl, and with highly heated sur- 
faces, thereby being converted into permanent hydrogen and carbonic 
oxide eres while, at the same time, they are caused to mix with the 
highly heated permanent bustible gases introduced in the lower part 
of the bustion chamb bined gases then rise up through 





grass fibre forms the or surface, whilst the cotton or linen warp forms 
the chief of the pe of the fabric. The Rheea or other grass 
fibre will the same dyes as the cotton or linen back, and with equal 


facility, and the pile or surface formed of this material will be found to 
present a much more brilliant and silky —— than the ordinary 
velvets or velveteens made with a cotton or linen face, or pile. 


1480. ms Macqueen, Manchester, ‘‘ Carding engines."—Dated 23rd May, 
1 


The object is to perform the stri, operation expeditiously, while the 
time between the strippings can be regulated at pleasure; to accom 


these objects the inventor disconnects the driving strap or pulley from: the 
stripping motion. On the ordinary cross shaft, supported by the radial 
arms, is mounted the driving ley, which is fast to a worm gearing in a 
wheel ; to the Doge? is also fixed one-half to a clutch-box, the other half 
being cast to the ordinary pinion for driving the cam-wheel, and to the 
wheel driven by the worm is fixed a cam, which throws the clutch-box in 
and out of gear when required.—Not proceeded with. 

1484. P. C. Evans and H. J. H. Kina, Glasgow, ‘‘ Feeding wool to carding.” 

Dated 23rd May, 1870. 








; these 
the back chamber or chambers and pass into the main gas flue. 
1517. ‘ . SHanks, Arbroath, “Traction steam engines.” —Dated'25th May, 

1870, 


This consists in making the outside rims of the wheels of traction 
steam engines and other vehicles of strong leather, placed on edge, in 
sections, the sections resting or not upon springs, and being capable of 
being ~ up or ee porn means of adjusting screws to compensate for 
wear,—Not with, 





Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1465. W. Barwe vs and G. B. Suita, Birmingham, “ Securing nuts on rail- 

ways.”—Dated 20th May, 1870. 

This consists of a plate of metal of a width equal to the distance 
between two contiguous screw nuts of the said screw bolts. This plate 
has a slot at its middle, extending nearly from the top to the bottom, and 
is connected to the fish-plate by means of a pin or screw passing through 
the said slot, the head of the said pin or screw retaining the plate loosely 
on the said pin or screw. The said plate is thus capable of being verti- 
cally raised from between the said two contiguous screw nuts, in which 
position it permits the said screw nuts to be turned, or of being depressed, 
until it is situated immediately between the said two contiguous screw 
nuts, in which position it prevents their rotation.—Not proceeded with. 
1469. R. Harre, Kensington, ‘‘ Aerial locomotion.”—Dated 21st May, 1870. 

The iuventor employs a machine, moved either by muscular or steam 
power, consisting of wings, which do not move relatively to the other 
parts of the machine when it is in motion, a screw propeller of the con- 
struction hereinafter explained, and a weight or beak which has a mo- 
tion or motions that serve to adjust it, so as to maintain the balance of 
the machine when in motion. e weight or beak is plaved in front of, 
aud the screw behind, the fixed wings when these are in the position they 
assume in flight. These three component parts of the machine are 
svulidly fastened to a frame which supports them, and on and from which 
they act, and which frame or body of the machine contains or gives 
support to the motive power. The wings of the machine form a plane, 
which passes through the air in the direction of its lesser diameter. 

1470. J. A. R. Van per Buron, Southsea, ‘* Sea messenger.”-——Dated 21st 

May, 1870. 

The sea messenger consists of a receptacle of metal, double, with an 
inner and outer case, somewhat in the shape of a lifeboat, with 
a keel, and having the top covered in, but furnished with a screwed hole 
and cover, through which, and into a middle and the inner compartment, 
papers, bullion, and so forth may be put. A lining of cork, bearing a 
dubbing or waterproof composition, placed immediately in contact with 
the inner side of the outer case, may used, so that in the event of 
abrasion of the outside surface of the messenger the water could not 
penetrate. There may conveniently be three compartments, a middle 
and two end. 

1475. E. E. Aten, Pelham-place, Brompton, “‘ Tramways.”—Dated 21st 

May, 1870. 

The inventor forms the rail of a Z shape, so as to be reversible in either 
one piece, or of two angle irons thickened at the angles. When these 
angles are large, so as to rest on the ballast without sleepers, the inventor 
serrates or roughens so much of the horizontal portion of the angles as lies 
beyond the thickened edges upon which the wheels run. The groove 
for flanges of wheels is formed by a light angle iron attached tothe timber 
or other sleeper or lower angle rail. On steep inclines he employs an 
additional rail in the centre of the track, the upper surface of which may 
be level with the road.—Not proceeded with. 

1488. J. W. Van Reeve, Rotterdam, “ Screw propellers.”— Dated 23rd May 

1870, 

Instead of forming the blades of the screw on one solid boss of metal, 
with the blades ranging in the same vertical plane around the said boss, 
as now practised, the inventor proposes to form each blade on a separate, 
boss, and arrange the said blades one behind the other on the driving 
shaft. The two outer blades ure keyed firmly on the said shaft, and the 
central blade is held firmly in position by its boss clutching or locking 
into the bosses of the other two blades; by these means, should one or 
other of the blades be broken, instead of all three of the blades having to 
be thrown away, the broken blade only need be removed. 

1492. T. A. pe CarRvaALHo, Lee, Kent, “‘ Ships and vessels."—Dated 23rd 

May, 1870. 

The exterior surface of the immersed body of the vessel is composed of 
two continuous surfaces, one being without twist, or nearly so, and the 
other of twisted surface. The former of these surfaces is generated by a 
straight, or nearly straight, and vertical, or nearly vertical line, passing 
from the stern to near or beyond the middle of the length, and this surface 
contains the load water line throughout the fore body, which line may 
at the fore part of the ship be more or less concave if desired, and the 
other horizontal sections, so far as they are contained in this surface, will 
be of the same shape as the load line, or nearly so. 

1507. R. H. Pounps, Popiar, “ Ropes and cables.”—Dated 24th May, 1870. 
The inventor has discovered that by the use of oil for the preservation 

of ropes and cables of European hemp, and by applying the oil to the 
centre or ‘‘ heart” yarns of each strand, not Ja is the rope or cable 
efficiently preserved, but that, whilst retaining all requisite pliability. he 
can give both to the strands and to the rope orcable one-tenth more 
twist or “make” than could be applied if tar were employed as the pre- 
servative material. 

sae J. 8. Stains, Broad-street, London, ‘“‘ Ship ventilator.”—Dated 25th 

‘ay, 1870. 

This consists in onus a ventilator of two hollow cylinders, a 
longer and a shorter one, the longer one being the smaller in diameter, 
and placed within the shorter in such a manner as to have an annular 
space between them. The outer cylinder is let into the deck, or roof, or 
ceiling of the cabin, or other place to be ventilated, and the part thus 
enteringj the cabin or other place has holes or slots around it opening into 
the annular space. The inner cylinder increases in diameter at its lower 
part ina trumpet shape, and is united at its largest part to the outer 
cylinder, so as there to seal or close the annular space. The inner cylinder 
is open at its bottom to the cabin or place to be ventilated. The outer 
cylinder extends above the centre, deck, or roof, and the annular space 
between the two cylinders is open at the top to the external atmesphere, 
but the upper cylinder carries over it a cover somewhat like an inverted 
bow] with the bottom removed, the bow] being placed around the inner 
cylinder.—Not proceeded with. 


Class 3.—FABRIOS. 


Including Machinery and Mechanical Operations connected with 
oe Manufacturing, Dyeing, Printing, and Dressing 


1451. R. Kitson, Lund, U.S.A., “ Lapping cotton.”—Dated 19th May, 1870. 

This consists, First, in a se ite and independent upper trunk which 
conducts the cotton from the upper beater to the cylinder screens ; 
Secondly, in the combination with the upper beater of a rack and sepa- 
rate seed chamber. 


1453, W. L. Mrrcnet, Kirealdy, N.B., ‘‘ Looms.”—Dated 19th May, 1870. 

The toggle of the loom forming ee rodsare again coup! 
to the eccentrics by means of straps and connecting rods, so that during 
a revolution of the eccentrics the lay is drawn back to its extreme posi- 
tion, when the major radius of the eccentrics is uppermost, and the lays 

drawn into the extreme forward position for beating up the weft, when 
the major radius of the eccentrics is in a horizontal or nearly horizontal 
position, having passed through the first quarter of a revolution; and 
when the major radius of the eccentrics is passing through the second 
quarter of a revolution the toggle-jointed rods are further depressed, thus 

bringing back the lay, and this is again thrown forward to beat up 
the weft as the major radius thro the third quarter of a revolu- 
tion. In this manner two shots of weft, or two runs of the shuttle, are 
made during one revolution of the drivimg shaft.—Not proceeded with. 
1461. T. Hopson, Manchester, “ Piled fabrics.” —Dated 20th May, 1870. 

The cotton linen, or other warp, is woven with the Rheea or other grass 
fibre weft in a er loom in the usual manner of wea velvet or 
similar piled fal the weft floated over the =: and the 
pile cut longitudinally or length of the piece, so tt the Rheea or 





8 in fixing the hooks in the endluss cloth, which, in some 
modification of the apparatus, lifts and supplies the fibrous material to 
the weighing scale by inserting them in their proper positions during the 
weaving of the cloth, so that they will be interwoven and firmly held in 
the cloth. Each pair of hooks is formed of one piece of wire, and it is 
the middle part of the wire, between the two turned up and hooked 
points, which is interwoven in the cloth. After the cloth is woven, 
strips of wood or other suitable material are fixed upon the hooked side 
of the cloth between the rows of hooks, to prevent the hooks from being 
turned or bent out of their proper erect positions. 

1506. F. A. Srevertyncn, Delecroix; E. Stevertyscn and L. Stever- 
Lyncu, Paris, ‘* Supporting spinning frame rollers.” —Dated 24th May, 
1870. 

The apparatus is composed, First, of a supporting frame, which has 
two side pieces formed with oval upper extremities, and connected to- 
gether by a bridge, arched in such a manner as to permit the free move- 
ment of a draw rod, which participates in the movements of the swin 
beam or lever to which it is connected. Secondly, of a guide way, whi 
is formed at the upper of the pieces, and is designed to guide the 
axle of the saddle, and consequently the rolls in its normal plane at 
the plane of the entire machine. Thirdly, of a square base, having two 
holes with screw threads, and furnished with two small pins, the whole 
serving to hold the supporting frame against the carrier, upon which it is 
placed in such a manner as to lie between two of the rollers of the 
cylinders. 

1511. J. and W. McNavoGut, Rochdale, “‘ Washing and drying wool.”— 
Dated 25th May, 1870. 

This consists in transmitting to-and-fro motion from the driving crank 
to the rake or harrow by a connecting rod combined with cams for giving 
the lifting movement ; Secondly, the improvements relate to a method 
of actuating and balancing the swing rakes or forks of wool washing ma- 
chines, and consist in driving the cross crank shafts by a longitudinal 
shaft and skew gearing, and in placing the fly or balanced wheel and 
skew bevel on the extreme end of each cross crank shaft and outside of 
the longitudinal shaft.—Not proceeded with. 

1516. J. Fatconer, New York, U.S., “ Felting machinery.”—Dated 25th 
May, 1870. 

The produce of two carding engines is so combined as to present layers 
of wool, the fibres of which are laid alternately in the direction of the 
length of the bat, and nay across it in opposite directions, one 
crossing being perpendicular to the other, and both at an angle of about 
45 deg. The sheet of fibres derived from one carding engine is received 
on to an endless apron, that has a continuous traversing motion over a 
stationary table. By this apron the sheet sliver is passed beneath the 
traversing rollers of laying machinery, which is supplied with a sheet of 
fibres from the second carding engine, placed at right angles to the first ; 
and by these traversing rollers the sliver from the second engine is laid 
upon the first in a diagonal direction. The sheet slivers are fed con- 
tinuously on to the travelling apron, that from No. 1 engine being always 
in the same direction, while that from No, 2 engine is laid in a zigzag 
direction.—Not proceeded with. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windl , Impl 
Mills, dc. 
>. Griraup, Constantine, Algeria, “‘ Tilling land.”—Dated 19th May» 
70. 


This apparatus imitates, on a large scale, the work of the spade. The 
weight of the machine is utilised directly in order to drive into the soil 
the blade, which afterwards lifts it; this lifting is made by means of 
levers, which may be described as rays proceeding from a cylinder, the 

1 of which finds on the soil an endless support, so that the levers are 
incessantly driven by the force derived from the rolling action, the useful 
effect of which is greater than that arising from the progress or ordinary 
ploughs.—Not proceeded with, 

1478. B. Peronne, Great Snoring, “ Cutting turnips.”—Dated 21st May, 
1870. 
The combination with root cutting machines of plates on bars standing 


in the path of the knives, but withdrawn to allow them to pass such bars, 
serving to prevent parts of the roots escaping the cutters. 


ts, Flour 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c, 
1482. E. Maitre, Veuralle, France, ‘‘ Wooden floors and wainscoating.”— 
Dated 23rd May, 1870. 

This consists in employing for this purpose pieces of wood of a very 
much smaller size than have been hitherto except for highly orna- 
mental flvors, and applying the same in such a manner as to be suitable 
for floors of the ordinary description having a continual service to support, 
the pieces in this improved system being left with their whole thickness 
and strength. Several of these boards or small pieces of wood, after be 
planed or sculptured, must be put together by means of laths or bars o 
wood or metal, or other cross pieces, or any other suitable contrivance, so 
as to form panels or compartments of any desired size and shape. These 
panels or compartments may be ex during a certain time to the 
action of the air before they are used for the floors. 

1498. E. Leicu, Manchester, “ Engi ing piles.”—Dated 24th May, 1870. 

This consists, First, in nea pen | piles of hollow metal with spiral 
flanges for carrying them into the mud or earth, and in afterwards filling 
them with concrete or cement. Secondly, in constructing a hollow 
metallic pile open at its lower end, as and for the —— hereinafter 
explain Thirdly, in providing a hollow screw pile with a separate or 
removable point termed a “ pilot,” so constructed and yy as to be 
rotated by a corresponding motion of the pile, and by this rotation to 
remove obstructions which would otherwise retard or deflect the pile in 
its descent ; and Fourthly, in the combined use of wooden subpiles, and 
a concrete filling with hollow piles. 

1500. C. A. WAKEFIELD, Pittsfield, U.S., “ Earth closets.” —Dated 24th May, 
1870. 


This consists in a slide for conveying a charge of earth from the hopper 
or reservoir to and over the place where the it is deposited ; also 
a novel construction of slide, whereby it is made to answer as the bottom 
of the hopper, and to open and drop the earth ina scattering manner over 
the deposit. There is likewise a bar-like construction oi the earth slide 
to secure a better retention or absorption of the odour. 

1501. E. V. Neate, Paris, ‘‘ Fastening French windows.”—Dated 24th May, 

1870. 


This con sists in the application to French or folding windows of a 
system of metallic pincers and clamps, which, grasping the handles of 
the ordinary “ olette,” fasten the window, when partially opened, 
at any desired bm = 








Class 6.—FIRE-ARMS, 


Class 7.~FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1459. G. G. a. HarpincHam, Great George-street, “ Pipes.”—Dated 20th 

May, 1870. 

The loaner forms the pipes with two bowls or cavities, branching 
from one mouth tube or stem, one of these bowls being suitable for hold- 
ing cut and the other for receiving the end of a cigar.—Not pro- 
ceeded with. 

1473. W. Avery, Redditch, ‘‘ Needle cases.”—Dated 21st May, 1870. 

The object is to provide effectual methods for opening and closing the 
cases or r es with ready means for extracting or exhibiting the 
articles in the same when req . The inventor purposes making the 
cases or receptacles of thin metal, paper, or or any other suit- 
able material, by preference generally using thin metal cut into the re- 
quived forum, ond oh ped, raised, b d, or otherwise ornamented, 
by means of suitable dies, 

1479. F. Mitnes, Camden Town, ‘‘ Gymnastic apparatus.”—Datr "st May, 
1870. 
This consists of a platform to with the bott « a boat 


t, 
with rowlocks attached to a crosshead on a spindle, fitted in and 
actuating a grooved frame beneath the platform, containing curves of 
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unequal radii, round which the im) of a spring so thut after 
the centre the resistance Eales to at oumupend tothe 
exit of the scull or oar from the water in a real boat.—Not proceeded with 


1483. if, Pannen, St. Etienne, France, “ Sewing machine.”—Dated 21st May, 
1 


The needle has two points, and at its middle three eyes, in each of 
which’ is e needle thread, so as to maintain this thread without 
having to make a knot. As soon as the needle thread is finished the 
needle is again threaded as in the ordinary hand sewing. This needle is 
passed right through the stuff, and is abandoned by a needle pincer placed 
above it, to be seized by another needle pincer underneath the 
same, and vice versa, both the needle pincers a vertical up-and- 
down movement. This transmission is operated a — 
manner, for the needle pincers are arranged to work with ma‘ atical 

ion a double lever, whose fulcrum presses the needle at the 
moment, with its bent part against the fixed of the needle 

pincer; when in its vertical movement the upper part of the double lever 
comes in friction with a roller placed and fixed near to the needle pincer. 


1485. J. H. Inwrx, New York, U.S., “ Supplying lamps with air.”—Dated 
28rd May, 1870. 

This ist: an arrang t of feeding tubes, through which all the 
atmospheric air to support combustion is received at a distance above the 
flame, and arranged in such a way that the same outside current of air 
which induces an accelerated outflow at the top of the chimney will 
cause an equally accelerated inflow at the feeding tubes and burner. 

1491. C. Goopygar, jun., New York, U.S., ‘‘ Sewing boots und shoes.” — 
Dated 23rd May, 1870. 

The inventor uses a ‘‘ take-up,” combined with the movable jaw of a 
sole stitching machine, in such a manner that the quantity of thread given 
out for each stitch is regulated aut tically according to the thickness 
of the material or stock through which the needle has to pass. The take- 
up mechanism is made adjustable, so that the ratio of the supply of 
thread relatively to the variations of the thickness of the stock can be 
varied, or, in other ‘words, so that with a given or definite amount of 
stock the amount of thread for each stitch may be varied at pleasure. 
1493. E. Hanmmanom, Paris, ‘‘ Match-box.”— Dated 23rd May, 1870. 

The improved case, holder, or r tacle consists of a tube, which is by 
preference made of paper, cardboard, or similar material, and of a form 
nearly cylindrical but slightly conical ; six, or a iter or less number of 
matches, are inserted into this tube. A frictio material is applied on 
an end-piece or cap placed on the tube to kindle the matches.—Not pro- 
ceeded with. 

1497. E. WacBavun, Leeds, “‘ Fitting boot uppers.”—Dated 26th May, 1870. 

This consists in two boards or leaves of any suitable material, hinged 
together so as tofold bookwise, or to close one upon the other. Guides 
or projecting pins are provided on the surface of one of the leaves to 
ontie the said upper or top part when being placed thereon to be operated 
upon, and openings are cut or formed through each leaf of suitable size 
and form, by means of which the uppers, or the foundations or linings 
to the particular shape required 








thereof, are fitted, formed, or c 

with expedition and uniformity. 

1505. 8S. J. Mayaut, King’s Norton, “ Parlour feotballs, dc.”—Dated 24th 
May, 1870. 

The invention is designed to render such balls a medium for imparting 
instruction or amusement by having their surfaces illustrated with geo- 
graphical, astronomical, pictorial, or other delineations. These illus- 
trations are all in raised lines or relief, and although they may be coloured 
or tinted, yet the permanence of the design or representation does not 
in any way depend upon the colouring, but is formed of the substance of 
the ball, and therefore cannot be rubbed off or obliterated.—Not pro- 
ceeded with. 

1509. C. TopHam, Coleman-street, “‘ Mincing machines."—Dated 25th May, 
70, 


1870, 

This consists in obtaining the utmost practically minute division of the 
meat or other substance by constructing the disc upon the shaft with 
three or more propelling blades or pieces that shall upon the rotation of 
the shaft urge or force the meat or other substance requiring division on 
to the knives, each such propelling piece or blade being of the form of a 
portion ofa helix or screw, similar bent, angular, or curved form that will 
cause the onward motion to the knives of the meat or other substance. 
1512. J. T. Owen, Philadelphia, U.S., Washing machines.”—-Dated 25th 

May, 1870. 

This consists, First, in the binati and arrang t of the 
diaphragms, the oscillating tator, and the enclosing vessel; and, 
Secondly, in the combination of the oscillating agitator and the hollow 
journal. : 

1514. G. Tuomas, Colchester, “‘ Gas stoves.”—Dated 23rd May, 1870. 

The inventor forms the improved gas stoves respectively with an out- 
side casing, in the lower part of which the inventor fixes a small tank or 
vessel for receiving water ; a circular opening is made in the tank, so as to 
supply air indirectly to the gas flame. The 
by an ordinary service pipe; the burner is of circular form, and is so 
arrauged that atmospheric air mixes with the gas, intensifying the flame, 





and by sodoingit causestoburn without smell around the burner. Aninner | 


casing of a conical form is fixed, which is open at the top, there being a 

space between the top of the said conical inner casing and the top of the 

outer case of the stove. 

1518. 8S. E. T. Sreane, Barking, ‘‘ Domestic fire escapes.”—Dated 25th May, 
1870. 

The inventor dispenses with the cumbrous metal frame hitherto em- 
ployed to suspend the tube from the window, and connects the tube 
permanently to the window. Around the mouth of the tube he runsa 
rope bound or secured at or near the edge thereof, to which rope are 
attached several rope grommets, which pass yo rings in three or 
more eyebolts fixed on the inside of the wall of the house directly below 
—" wp Aaa window, to which the escape is to be attached.—Not pro- 

with, 





Class 8.—CHEMICAL, 
Including Special Chemical and Pharmaceutical Preparati 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 
1452. J. Barrp, Glasgow, “ Treating oils.”—Dated 19th May, 1870. 

The object is to render oils non-oxidisable. The oils more particularly 
referred to are of the class known as vegetable oils, and the invention 
consists in combining these oils by digesting a mixture of such oils and 
sulpbur.--Not proceeded with. 

1456. X. Movussarp, Paris, “ Producing gases for lighting.”—Daled 19th 
May, 1870. 

The burner which heats the boiler employed for vaporising the schist 
and petroleum is fed by gas generated in the y geen itself, the 
intensity of the heat from this burner decreasing in proportion as the 
reservoir of the apparatus fills with the g ted gas, and i jing in 
proportion as the said reservoir is emptied, so that the apparatus always 
supplies a steady and constant quantity of gas, and, finally, the air induc- 
tion valve closes in a self-acting manner when the reservoir is full. The 
reservoir of material or liquid for feeding the boiler which produces the 
jet of vapour is connected to the boiler by a pipe fy ded with a 
regulating cock. This reservoir is placed at a greater height than is neces- 
sary to counterbalance the pressure of vapour which forms the jet, or 
the reservoir may only be partially filled with liquid, so as to leave a film 
of air at its — part, which may be compressed to any number of 
atmospheres. he vapour g' ted fi trol , schist, or other 











is conveyed to the burner | 


Tatafia, or other refreshing or stimulating liquid, first enclosed in an en- 
velope or covering of gelatine, or goldbeaters’ skin, or other like substance 
ptible of taining them, with a coat of sugar, chocolate, sugar 
candy, or other sugar confectionery. 
1467. A. M. Sitper and F. Wurre, Camberwell, “‘ Lighting and heating 
apparatus.” —Dated 20th May, 1870. 
Burning oils or liquids are supplied to a reservoir or tank, whence they 
flow through = aod or conduits to one or more receiving vessels or 
rs, one employed for each lamp or burner, or set of lamps, 
or burners. The receiving vessel or chamber is made of any convenient 
form, and is provided with a self-acting float valve or other suitable 
valve, which, when the liquid received into the chamber or vessel rises 
above a certain level, closes the supply or service pipe. A pipe or passage 
leading from the receiving chamber or vessel communicates with and 
supplies the oil or other combustible liquid to the burner. 
1481. W. E. Heatu, Camden-road, “‘ Refrigerating beer, &c.”—Dated 23rd 
May, 1870. 

The inventor prepares a chamber of any convenient form, with a lid at 
top or any convenient , capable of being opened or closed. He covers 
or lines the inside of this chamber with felt, hair, or any other suitable 
material as a non-conductor of heat, or forms double sides or air chambers 
for the same purpose, namely, to prevent the conduction of heat from or 
to the interior of the chamber. He furnishes the inside of the chamber 
with a lining over all of metal or any other suitable material to contain 
ice water or other liquids. 

1494. H. C. M. Ximenes and Co., Belincourt, Boulogne-sur-Mer, “‘ Preserving 
stone, dc.” —Dated 24th May, 1870. 

This consists in applying to the stone, chalk, brick, or other materials 
to be treated, a solution of sulphate of iron (green vitriol), or sulphate of 
alumina, or sulphate cf copper, or sulphate of zinc, or other metallic 
salt (in preference sulphate of iron or sulphate of alumina); mixtures of 
two or more of the foregoing are sometimes used in the process. The 
metallic salt to be used is dissolved in water, and then applied to the sur- 
face of the building material, until that material has absorbed as much 
as it will. 

1495. J. Fretcner, Salford, ‘“‘ Desulphurising coke.”—Dated 24th May, 











1870. 

The object of this invention is to lift the coal bodily out of the oil oven 
after the oil, gases, and other matters have been expelled, and to place it 
in an improved coking oven to coke and desulphurise the coke and drive 
off any remaining gas and other impurities, which pass away out of the 
top, alter which, the coke is lifted bodily out of the coking oven, and 
placed in the wagons to be removed away.—Not proceeded with. 





Class 9._ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
1474. P. and T. W. Wesiey, Birmingham, ‘“* Breech loaders.”—Dated 21st 
May, 1870. 

The inventors connect the barrels to the body of the gun or pistol by 
means of a quick threaded screw, which projects from the face of the 
break off, and taking into a hollow screw made in a lump or block on the 
underside of the breech end of the barrels. The barrels are capable of a 
quarter rotation upon the quick threaded screw, that is, when the barrels 
are in the position for firing their open breech end bear against the 
face of the break off, and when the barrels have a quarter motion given 
to them the said barrels are situated on the right hand side of the break 
off and their open ends are exposed.. en in this position the empty 
cases of the cartridges may be removed, and fresh cartridges placed in 
the barrels. 

1499. H. B. Brook, Westminster “ Cordial compound.”—Dated 24th May, 
1870. 

This cordial is compounded from the following ingredients :—Corianda 
seed, one ounce; carraway seed, one ounce ; cardamon seed, one ounce ; 
Seville orange, without rind, one ounce and a-half ; — root, stripped 
of its outer bark, six drachms; senna leaves, picked, fourounces; syrup 
of saffron, six ounces ; white sugar candy, powdered, eight ounces; rec- 
tified spirits of wine, two pints; usquebaugh, one pint; pure Turkey 
rhubarb, half drachm ; red currant wine, five pints. The whole flavoured 
according to taste.—Not proceeded with. 


Class 10.—MISCELLANEOUDS. 
Including all patents not found under the preceding heads. 
1398. T. Fawcett, Dewsbury, ‘‘Sawing machinery.”—Dated 16th May, 
187 


70. 

This consists in dispensing with the leather belt and the side rollers, 
and instead the inventor constructs the drum surface with rings of 
leather, wy a arranged and placed edgewise towards the peri- 
pev and closely screwed together. Also the pressing roller, instead of 
ing covered with leather, is constructed of steel, and to steady the saw 


| or hold it in position adjustable pins are applied to each side. These 


pins are made of wood or other suitable material. 
1420. T. G. Wenn, Manchester, “‘ Ornamenting glass."—Dated 17th May, 
1870. 
An idea of this invention cannot well be given without reference to 
drawings. The reader is referred to the specification published by the 
Patent-office, 








NOTES FROM MANCHESTER. 
(From our own Correspondent.) 
THE number of orders on hand is steadily increasing as regards 
locomotives and heavy tools ; makers of fire-arms refuse orders at 
any price, as they already have more than they can execute, and 
those are at “war prices.” The solitary exception to this in Man- 
chester is Sir Joseph Whitworth, whose rifles, though beautiful 
are scarcely fitted for rough warfare, and to buy them at 
his prices by the 10,000 would be ruinous. He has, however, lately 
executed some extensive orders for the Turkish Government. 
Though useless for rapid firing, Ido not think from experience 
that they can be su din accuracy for target practice. The 
cannon department at their works is somewhat brisker than usual, 

The Midland Railway Company have just completed the building 
of some extensive works at Gorton, adjoining the Lancashire 
Steelworks. These works are intended for repairs, although a few 
locomotives can be produced annually if necessary. Of course 
there will be a large number of tools and cranes to be made. In 
my next I will give a detailed description of these works. 

The Cleveland iron of Messrs. B. Samuelson and Co., which has 
lately been somewhat extensively used in this district, is getting 
rapidly into favour. For heavy castings I think that at the price 
it is superior to any in the market. It is also well suited for 
turning and planing. Messrs. Platt, of Oldham, whose principal 
trade is in spinning and weaving machinery, are not so busy as 
they usually are, although they are better than they were six 
months ago. Although several workshops have been built recently 
in this district, yet there are one or two somewhat extensive and 
well-laid out works for sale. These two facts do not seem consistent. 
The ber of tives in the market is , but the prices 





rom p 
liquid or substance employed, escapes from the boiler under P 


btained are generally low. This is owing to the large number 





through a pipe termina‘ in a nozzle within a small 5 8 
chamber is in communication with a tube open to the ca, and 
with a second tube of rather larger diameter than the tube with which it 
coincides in direction. The tube in communication with the chamber is 
furnished with two valves, the one operated by a lever to close it to the 
atmosphere, and the other placed within the chamber.—Not proceeded 
with. 

1458. GuicHARD anD Son, Paris, “ Preserving butter.”—Dated 19th May, 

1870. 


The vessel in which the [substances to be preserved are packed is en- 
closed in another vessel of dimensions, so as to leave a space be- 
tween the two vessels, which space is to be filled with some preservin; 
liquid, the liquid preferred for that being water, char; wit 
carbonic acid. The inner and outer vessels are constructed with ribs or 
projections, so as to maintain the required space bet them all round, 
and at the same time prevent any shaking. The same effect may also be 
oon at the bottom by means of cross pieces or other suitable dis- 

ce pieces. The substance to be preserved is first ked in the inner 
vessel, which may be of metal or earthenware (metal being _—s 
with sufficient re to expel any superfluous moisture, and the vessel 
is then hermetically closed by soldering, or by any other well-known 
means. A solution of tartaric acid is then poured into the space between 
the vessels, and the outer covering is pret | —Not proceeded with. 
1460, A. Taytor, Lydbury, “* Rocket projectiles.”—Dated 29th May, 1870. 

The object is the insuring of an even, direct, and undeviating course in 
a rocket d its flight, and consists in imparting to the head of a 
rocket an init velocity, the flight being afterwards sustained and 
longed by the reactive fire of the rocket. The projective force is applied 
pie oee the centre of gravity of the mass, and not, as is usual, 





1463." Dewowat, New Cross, “‘Bnveloping medicinal liquids.” —Dated 


1870, 


tun, tay, . 
This consists in covering liquid medicinal substances, or a syrup, liquor, 








of workshops, and consequently large amount of competition. 
On a recent occasion, at which I was present, there were repre- 
sentatives of fifteen different firms, taking particulars of the same 
lot of engines. 

Not many orders for girder work have been received in the 
last few weeks, indeed this branch of industry promises to become 
in a short time very flat. 








STEAM Frere ENGIVEs FOR FRaNcE.—Amongst the preparations 
for defence the municipality of Lyons has just received via Bor- 
deaux a couple of steam fire engines similar to one obtained in 
1867 from the works of Messrs. Merryweather and Sons, of London. 
We are informed that the steam fire engines which these makers 
supplied to Paris are aay engaged in pumping water from the 
Seine to various parts of the city, and that water has been 
aoe ge ia of them into tanks on the top of the Invalides, a 

eight of 270ft. from the ground. 

RENFREW Harsourn Works.—At the ordinary council meeting, 
Mr. Simons, shipbuilder, moved that steps be taken to form a doc’ 
on the basis of the plan submitted by Mr. W. R. Rinniple, C.E. 
Greenock. An amendment, that it is not expedient to roceed 
with Mr. Rinniple’s fisn, was carried. It was shown that the 
scheme pro, by Messrs. Storry and Smith, Civil ineers, 
Glasgow, and for which they obtained the i in the late 
competition, possessed many advan us features over that of 
anthro gat and there is no doubt but these plans wlil be 
carried ow 





| 
' 


' (the 14th inst.), then the time was extended to the 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScOTCH PIG IRON TRADE—DIMINUTION OF FURNACES IN 
BLAST—SHIPMENTS OF PIG IRON—THE MALLEABLE IRON TRADE 
—ENGIN£ERING AND SHIPBUILDING—MEETING OF THE ASSO- 
CIATION OF ENGINEERS— NEW STEAM ROLLER FOR EDINBURGH 
—NEW PIER FOR HELENSBURGH. 

THERE is little change to note in the pig iron trade since last 
report. The market remains steady, with fluctuations of little 
importance. There is a moderate business doing at prices ranging 
from 51s. 3d. to 51s. 6d. cash. There is little or no speculation, 
and until there is more certainty as to the issue of the present 
political crisis, little movement need be expected. Cheap 
money is always gma as advantageous, but it seems at present 
to exercise but little control in the trade. 

The continuance of output over demand has induced many firms 
to diminish still further the number of furnaces in blast. The 
number now in blast is only 126, being seven less than the maxi- 
mum number in the course of the year. There are in Scotland 
164 furnaces altogether, so that if this trade were reviving at least 
20 per cent. more pig iron could be produced. It is somewhat 
curious that while ironmasters here are blowing out some of their 
furnaces, their neighbours at Maryport are putting fresh ones into 
blast. The continued success of the patent furnace at Calderbank 
is exciting considerable interest in the trade from the prospect it 
holds out of a good iron being produced at much cheaper rates 
than hitherto, of a kind suitable for puddling —— 

The shipments of pig iron continue very satisfactory, the ex- 
ports of the past week being 6349 tons foreign, and 4283 tons coast- 
wise—total, 10,632 tons. The decrease in the shipments for the 
year has been reduced from 36,149 tons, at which it stood on 20th 
September, to 7137 tons. This is an indication of the activity 
which has prevailed of late in this department. 

In the malleable iron trade there is less buoyancy than has been 
experienced at any time during the year, and in all likelihood this 
state of things will continue until the commencement of next year. 
Prices tend downwards, evidently on account of the interruption 
of orders caused by the war, but the puddling furnaces are still 
working full time. Railway enterprise, and the projects at present 
or for the extension of tramways, give good prospects to the 

rade. 

With reference to the puddlers’ dispute recently under arbitra- 
tion, it appears that there is general dissatisfaction both among 
employers and employed regarding the decision, and representa- 
tions have been sent in by both parties, which Mr. Anderson is 
again to consider before pronouncing his final award. 

The engineers, machinists, boiler-makers, and boiler-tube makers 
are all pretty busy ; and in shipbuilding on the Clyde there is still 
great activity. There have been a number of important launches 
during the past week, chiefly of steam vessels of large tonnage for 
the China and East India trades vid the Suez Canal. 

At a meeting of the Association of Engineers in Glasgow, held 
on Wednesday, Mr. David Johuston read a thoroughly practical 
paper on ‘‘ Engineering Workshops and Tools,” illustrated by 
numerous photographs and drawings, and in the course of his re- 
marks dwelt at considerable length on the manufacture of slide 
rests, and by means of one kindly lent by Messrs. Dron and Law- 
son, showed its application to various kinds of work. He also 
submitted new designs of a wall planing machine and hydraulic 
lathe bed, the discussion on which was deferred till next meeting. 

The Fairfield Engineering Association also met last Thursday 
when Mr. Neilson Foley read an instructive paper on ‘‘ Heat,” 
enumerating the various theories of heat, ad pointing out the 
cause and effects of combustion. After having disposed of the 
theoretical part of his subject, Mr. Foley treated it more prac- 
tically, and with special reference to the raising of steam and the 
causes of priming in steam boilers. The paper was well received. 

It is satisfactory to notice that in some quarters the advantage 
of having new laid macadam well levelled and compressed on 
roads is beginning to be recognised. At a meeting of the City of 
Edinburgh Road Trust on Monday, it was agreed to procure a 
twenty-ton steam roller for use in the streets. Glasgow has per- 
— less need than Edinburgh for such a machine, but there are 
still plenty of macadamised roads in the suburbs of the former 
city where a good steam roller might be advantageously 
employed. 

At Helensburgh—that pleasant and growing watering place on 
the Clyde—the existing pier has often been regarded as a great 
grievance. It is an inclined “slip,” and is exceedingly inconve- 
nient and even dangerous to steamers in rough weather. The 
Helensburgh Harbour Trustees have at length taken steps to have 
a new pier erected, and designs have been prepared by Messrs, 
Bell and Miller, of Glasgow. The new pier will be 766ft. long by 
30ft. wide, with a return-head 100ft. long and 50ft. wide. The 
body of the pier will be of stone, and the return-head of 
piling and framework of creosoted red pine and greenheart timbers. 
The open work of the return-head will enable steamers to lie 
much easier in stormy weather than if it were a solid stone 
quay, and will be able to go alongside any of the three faces of 
the return-head. The improvements, besides providing an efficient 
landing pier for steamers, will also give considerable harbour ac- 
commodation, as there will be an extensive inner line of quayage. 
Tenders are being taken for the works, and they will be imme- 
diately commenced. 

On Saturday the Glasgow (City) Union Company's railway was 
formally opened by trains ranning over the full extent of the line. 
The Lord Provost, the magistrates, and other official personages, 
with the directors of the railway, were conveyed over the new 
line, which was intended to t the old railway system of 
Glasgow. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE MILLS AND FORGES: Fair orders in hand: Markets buying: 
IMMENSE DEMAND FOR TIN-PLATE GOODS FOR FRaANCE—PRES- 
SURE UPON TIN-PLATE MAKERS—PIG IRON TRANSACTIONS : Pur- 
chases yesterday : Prices—IRONSTONE: Rates and new supplies— 
CONTINUAL ACTIVITY AT BIRMINGHAM AND OTHER ESTABLISH- 
MENTS FOR ALL WARLIKE, ENGINEERING, TELEGRAPH, AND 
OTHER STORES. 


Tue finished iron establishments in this part of the kingdom are 
doing slightly less than they were a week ago. New specifications 
are arriving only slowly, and they are in no case for heavy quan- 
tities. Here and there, however, mills and forges have some good 
Government and boiler-yard orders in the house. A good demand 
is likewise experienced for sheets for galvanising purposes, and for 
making tin-plates, and strips for tubes are in fair request. Then 
a steady trade is going on on account of the United States. 

In galvanised sheets a fair inquiry is coming from the West 
Indies, where they are used in sizes 7ft. by 3ft. 

The good demand for sheets for tin-plates is due to the extra- 
ordinary trade now being done in Birmingham and Wolverhamp- 
ton, and wherever else tin wares are produced, on account of 
France. Since I last wrote on this subject further orders have 
been given out, First, the wares were all to be ready aeeey 

; now 
the final day is the 22nd. The new orders have all been secured 
on very much better terms for the producers. Every establish- 
ment where tin-plate goods are produced is at work nearly night 
and day, for they have all a carte blanche to turn out as large a 
quantity as is possible up to the 22nd, 

At the rate at which they are now working a moderately large 
establishment will turn out 2000 articles a day. They are all in- 
tended for the use of the new French armies, 

The payment is prompt. A manufacturerghas only to forward 
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the carrier’s note to the Westminster Bank, and a check for the 
worth of the property in the carrier’s hands is sent by return. 

The goods are all despatched at Southampton for St. Malo. 

Not a little difficulty is being experienced in getting a sufficient 
supply of tin plates. The firms here are producing them as rapidly 
as is possible ; yet South Wales works, and stocks in London and 
pt sg have all to be laid under contribution. 

Tin-plates are now worth ls, 6d. a box more than before those 
orders were p) 

The proprietors of mills and forges were to-day (Thursday) 
making purchases of pig-iron on account of the requirements of 
next quarter. Valuable transactions were booked ; but they were 
less conspicuous than at within a fortnight of a neg A meet- 
ing. Buyers are kept back, by the apprehension that peace between 
Germany and France may even yet prove to be a long way off in 
point of time. Further, men of much experience decline to admit 
that no danger is to be apprehended as to the result of the con- 
ference upon the treaties affecting the future of the Black Sea and 
Luxembourg. Till more is known upon these two highly important 
matters pig iron will be purchased freely by the finished iron- 
makers, either in this or in any other district. Vendors, however, 
keep up their quotations, for large quantities continue to be 
— on account of foreign customers by producers who havea 
seaboard, 


just now. On the Ist of January pigs will be admitted into New 
ork at two dollars a ton less duty than that at which such goods 
can now be got into that country. This reduction has consider- 
ably stimulated transactions in best qualities. 
nless, however, finished iron should soon become in larger re- 
quest at the chief mills in Cleveland, in Wales, and in Scotland, 
pig iron will not harden, but, on the contrary, give way percep- 
tibly. Consumers know this, and the knowledge furnishes another 
reason why they decline to buy far into the first quarter of next 
year. F 

The quotations for native pigs are :—Ordinary melters, Nos. 
1, 2, and 3, from £2 19s. 6d. to £3; mottled, £3; grey forge, £3 
to £3 2s. 6d.; hot blast, all mine, £3 15s. ; cold blast, from £4 10s, 
to £4 12s. 6d. Makers do not, however, adhere to these figures 
in all their sales. 

Materials for producing pig iron are varied, and growing ex- 
perience in the mixing of the different ores available enables 
makers to keep up their quality, notwithstanding that the best 
clay ores of this part of the kingdom are held in only few hands, 
Presently these mixtures will be yet more valuable, arrangements 
having been made for offering here and in the North of England 
extensive supplies. Wigpole, Forest of Dean, and Lydney Park 
ores, will, it is well known, yield a large percentage of first-class 
iron. The reliable stone of this district is selling at 12s. 6d. a ton 
raw, and 18s. 6d. calcined—all short weight. 

Coal is not more than quiet 

There is no visible falling off in the activity observable at the 
leading manufactories, either in Birmingham or the surrounding 
localities. Every class of work appertaining to equipping of troops 
by sea or land, at home or abroad, together with railway rolling 
stock, telegraph and engineering work, is in healthy trade. Certain 
of the first-named are as much driven to get the orders out of 
hand as are the tin-plate workers. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—SHIPBUILDING— RAILWAY IMPROVE- 
MENTS—THE WAGES QUESTION— THE INSTITUTION OF CLEVE- 
LAND ENGINEERS—THE TEES CONSERVANCY COMMISSIONERS. 

THERE was a large attendance on "Change at Middlesbrough on 
Tuesday, but the news of further complication of continental 
matters materially checked business. The legitimate and steady 
demand for pig iron continues, and there is no slackening of quota- 
tions, but the prospects of the manufactured iron trade are so 
gloomy that a continuance of uncertainty with regard to the rail 
trade for next year will bring down the prices of pig iron. There 
are now 110 blast furnaces blowing in the North of England, and 
they produce nearly 150,000 tons a month. Next year this great 
productive power will be very much increased by the completion 
of Gjers, Mills, and Co.’s furnaces, and others in course of con- 
struction in the Middlesbrough district. 

With regard to the manufactured iron trade no improvement is 
expected until the new year. Rails are not much in request, and 
owing to the Russian question still hanging over efforts are being 
made to procure orders from other countries. 

Shipbuilding continues brisk. On the! Tyne, Wear, and Tees 
there is plenty of work. The yards on the latter river are very 
busy. Messrs. Backhouse and Dixon, of Middlesbrough, have a 
number of vessels on the stocks. On Monday the steamship 
Arana, a beautiful vessel, and sister ship to the Cifuentes, and 
built by the same firm, left this yard, and ran her trial trip. Her 
engines are compound surface condensing, of 115 nominal horse- 
power, by Messrs. T. Richardson and Co., of Hartlepool. During 
the trial they indicated an actual horse-power of 500. The Arana 
went into the Northumberland Docks in the Tyne to take in coals, 
and will at once proceed to Spain. 

Last week I alluded to the proposed railway improvement on 
Tees side by the North-Eastern Railway Company. On Saturday 
the eminent engineer to the North-Eastern, Mr. Harrison, met a 
number of gentlemen interested in the trade of Cleveland, at the 
Tees Conservancy Commissioners’ offices, Stockton, and explained 
to them the proposed improvements, including a swing bridge across 
the Tees, for the purpose of linking the Hartlepool coal-field to 
Middlesbrough. He showed the immense advantages such a railway 
would prove to the whole of Tees side. The swing bridge would 
consist of wood, and by hydraulic power could be opened at 
any time in the exceedingly brief period of three-quarters of 
a minute. He also explained some ingenious contrivances 
for signalling and check signalling, so as to insure safety 
to the traffic both on the bridge and the navigation under- 
neath the bridge. No resolution on the scheme was proposed, but 
an invitation by the railway company to those present at the 
meeting to visit the swing bridge at Goole, on the 22nd inst., was 
accepted. 

Up to the present time nothing definite in the important ques- 
tion of wages has yet been done by the Board of Arbitration. The 
ironmasters and ironworkers will hear of a proposal in the course 

-of a few days, 

On Thursday the Cleveland Institution of Engineers held the 
second meeting of the session in the Oddfellows’ Hall, Middles- 


brough, when a paper was read by Mr. Ford, of the Thornaby Iron- | 


works, on ‘“‘ Appliances for the Measurement of Intense Heats.” 


Mr. Ford ably deseribed the various pyrometers, and particularly | 


alluded to the latest invention by Mr. Si In ad 

which followed Mr. Gjers said the pyrometer of Mr. Gauntlett, of 
Middlesbrough, which had for so many years been of service to 
the Cleveland district, was quite as perfect as any pyrometer yet 
introduced Mr. E. F. Jones endorsed this opinion, and said the 
people of Teesside were much indebted to Mr. Gauntlett for the 
service his pyrometer had rendered to ironmakers in the early 
history of the district. : 

A bill is being promoted by the ironmasters of Middlesbrough 
for the purpose of altering the constitution of the Tees Conser- 
vancy. It is proposed to take one commissioner from Yarm and 
give one to South Stockton ; two to the shipowners of Stockton 
and Middlesbrough; two to the exporters and importers in those 
towns ; one to the district of Poit Clarence, and one to the dis- 
trict of Eston, which with the three for the Lords of the Admiralty, 
five for Stockton and five for Middlesbrough, would make twenty- 
one members of the board instead of fifteen as at present. Such 
a change in the board, considering the growing importance of the 
district, is, { think, most desirable. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue Inon TRADE: Little cause of complaint with the end of the 
year: Dulness generally experienced at this time : Works continue 
fairly employed : Make of railway iron not so‘targe : Orders for 
other qualities opportunely come to hand: United States demand 
good: Continental affairs: The Luxembourg difficulty causes 

| uneasiness: Russian : Production of pig increasing : 
Meeting of ironmasters in reference to the wages question—THE 
TIN-PLATE TRADE—STEAM AND HOUSE COAL TRADES—TRADE > 
THE SouTH WALES PORTS—THE Hirwatn CoaL AND [Ron Com- 

| PaNny (LimiTED)—LARGE NEW GRAVING DOCKS FOR NEwWPORT— 
SoutH WALES INSTITUTE OF ENGINEERS. 


WHEN it is remembered that the year is drawing very near the 
close, there is really just now but little to complain of in con- 
nection with the iron trade in this district. Notwithstanding the 
apprehension that was generally felt a month or two ago that much 
depression would be experienced before Christmas, it is satisfactory 
to find that circumstances have turned out more favourable than 
was expected. A degree of dulness is usually witnessed just at 
the change from the old to the new year, and it must be admitted 


that the trade i ly i ition than at the cl f 
The United States of America is the foremost export market | adhe Oe ee gin 


former years. The iron works continue fairly employed, although 
the manufacture of railway iron has not been so large for some 


| weeks as for the three or four previous months, but other orders 


have come to hand opportunely to give employment to the hands, 
which has of course rendered the production of the establishments 
more various than is perhaps customary. Further contracts have 
arrived on account of the United States, which contribute to 
maintain a fair degree of activity at Dowlais, Ebbw Vale, and 
some other large works. 

The events transpiring on the Continent are still watched with 
much anxiety, and the end of the war is impatiently awaited. 
Count Bismarck’s announcement in regard to the Luxembourg 
treaty has given rise to fresh uneasiness, as it is feared that the 
repudiation of the treaty will be sure to cause excitement, and 
further unsettledness in the iron markets. In regard to the 
Russian difficulty it cannot be said that all apprehension has dis- 
appeared, but there is a sort of mutual agreement between makers 
and buyers to waist and see what the issue will be. There is not 
so much reason to anticipate interruption in transactions expected 
to be entered into between our manufacturers and the Russian 
buyers in the next spring, but it must be expected that some con- 
tracts, which would under more favourable circumstances be 
secured in the meantime, will be persistently withheld. 

Anticipating the solution of the matters now disturbing the 
peace and industries of the country, some of the firms in the dis- 
trict are actively at work. and stocking such metals as are likely 
to come into great request when peace is restored. The produc- 
tion of pig is increasing, and although the demand at present is 
not such as to call for it, still the movement is likely eventually 
to be beneficial. If, in the beginning of the ‘seed the large demand 
for finished iron springs up as is expected, there will undoubtedly 
be an unusual run of business in the pig markets. Orders for 
miscellaneous descriptions are coming in with average regularity. 

There has been a meeting of the ironmasters lately in regard to 
the wages question. Makers, no doubt, think it hard to pay the 
same wages to their hands now as in summer; and unless a return 
of activity is witnessed in the opening of the new year it is pro- 
bable that a reduction will take place. 

The tin-plate trade for the moment evinces little change either 
way since last week. The price of tin has been further advanced, 
which renders the position of tin-plate makers still more unsatis- 
factory. 

Business continues tolerably brisk in the coal trade, appreciative 
orders coming in from the principal foreign markets, excepting 
France. House qualities are also in good request. 

During the month of November the trade of the South Wales 
ports was almost equal to anticipation, taking into consideration 
the large falling off in the shipments of coal to France. The ex- 
ports of coal were as annexed :—Cardiff, 190,260 tons, against 
06,046 tons in November, 1869 ; Newport, 30,483 tons, against 
34,794 tons; Swansea, 41,157 tons, against 40,424 tons; and 
Lianelly, 2899 tons, against 7007 tons. Coastwise the shipments 
from Cardiff were 73,223 tons, against 75,088 tons in November, 
1869 ; from Newport, 59,220 tons, against 62,695 tons ; Swansea, 
18,425 tons, against 19,475 tons ; and Llanelly, 9292 tons, against 
8319 tons. Cardiff also exported 8572 tons of iron, and 4755 tons 
of patent fuel ; Newport, 6919 tons of iron ; and Swansea, 6743 
tons of patent fuel. About three-fourths of the iron clearances 
were for ports of the United States. 

A petition has been presented to the Court of Chancery for the 
winding up of the Hirwain Coal and Iron Company (Limited), and 
the same will be heard on the 17th inst. 

The directors of the Newport Dry Dock Wood and Iron Ship- 
building Company have determined on the construction of another 
large graving dock in order to provide the necessary accom- 
modation for the increasing trade of.the port. Mr. Bebbell, 
the Company’s manager, has prepared a handsome model 
of the proposed new dock, from which itappears that the dimensions 
will be as follow :—Length, 300ft.; depth, 31ft.; width of gates, 
40ft.; water on block at neap tides, 6ft. Gin. The construction of 
the new dock is to be commenced without delay, and when com- 
pleted it will afford the necessary facilities for the largest ships 
that visit the Channel. 

The next meeting of the South Wales Institute of Engi- 
neers is to be held at the Temperance Hall, Merthyr, on 
Saturday; the discussion of the paper by Mr. E. W. Richards 
on ‘‘Berard’s coal washing machine,” and the discussion 
of the papers by Mr. Allison and Mr. E. Williams, on “The 
Cleveland Ironstone,” and ‘‘The Blast Furnaces at the 
Cleveland Iron Works,” will be resumed. Also the discussion of 
Mr. Whitwell’s paper on ‘‘ The Jae of Blast of a High 
Temperature to Blast Furnaces of Moderate Elevation.” The 
following papers, read at the last meeting, wil] be discussed :— 
On “The Neath Mineral District,” by Mr. W. T. Lewis, and 
Mr. M. Reynolds, on ‘‘ Meteorological Influence on Mine Venti- 
lation, and Recording Ventilation Registers,” by Mr. W. Mor- 
gans; on The ‘‘ Changing Character of the Coal from Bituminous 
to Anthracite,” by Mr. Thomas Josephs. A report of the pro- 
ceedings shall be sent. 








| NOTES FROM THE NORTHERN AND EASTERN 
COUNTI 


(From our own Correspondent.) 


STATE OF TRADE IN SouTH YORKSHIRE—GaS aT BRADFORD— 
STATE OF TRADE AT CHESTERFIELD — BRADFORD NEW Town HALL 
— BLAST FURNACES IN CUMBERLAND—STATE OF TRADE AT SHEF- 
FIED—CENTRAL NORTHUMBERLAND RAILWAY—LIGHTHOUSE AT 
SoureR Porn;—E.LeEctTRic LIGHT — THE CUMBERLAND IRON 
TRADE. 
Tue South Yorkshire iron works continue to do a good and 
steady business, while the Bessemer steel works are algo active. 

The Bradford Town Council has been negotiating with the 
Bradford Gas Light Company for the purchase of its undertaking 
> a The amount first asked by the company was 


,000. 
The foundries of the Chesterfield district are kept going pretty 
well. There are some considerable orders on hand for Hates 


girders, engine work, &c. Pig iron is being made on a large 
scale, a good deal of ore being imported from the Northampton- 
shire workin, 

The erection of Bradford New Town Hall is being uty 
pushed forward by the contractors, Messrs. Ives and Son, of Ship- 





ley. The building will be completed before the expiration of the 
two years allowed to the builders for its execution, 

The number of furnaces now in Cumberland is twenty-five ; 
the number out is seven. 

The rail and plate miils of Sheffield and the immediate neigh- 
bourhood are working to their full powers, while there is no want 
of orders for armour-plates, shields for land batteries, &c. Messrs. 
— and yon i ited) ol about 4 — their — 

ails, springs, an way p generally are being produ 
upon a large scale. Bessemer steel rails, as well as most descrip- 
tions of manufactured steel, continue in great demand. 

The Central Northumberland Railway, completed at last after 
long delays, is stated to be yielding tolerably satisfactory traffic 
results, The traffic in the summer is expected, of course, to be 
much larger even than that now secured. »! 

On the 24th inst. a lighthouse, at Souter Point will become 
available for service. For the first time on the north-east coast 
the electric light will now be shown. 

The Maryport Hematite Iron Company have brought a fourth 
furnace into blast, and it is stated to be working very well. ‘The 
Solway Hematite Iron Company have commenced fitting the blast 
tubes at their works, and the getting up of its machinery is almost 
completed. The Workington Hematite Iron Company are doing a 
steady trade in the better class of iron. The West Cumberland 
Hematite Iron Company have as brisk a demand as ever for pig 
iron, but there is not so much doing as formerly in plates. its 
Milburn, of Staleybridge, is about to build a new ironfoundry at 
Workington, near the works of Messrs, Kirk and Valentine. It is 
also reported that a company is being formed at Workington for 
the purpose of making rails, that a considerable amount of the 
capital required has been subscribed, and that a plot of ground 
has been obtained near the works of the Workington Hematite 
Iron Company, on which to erect rail mills. 





PRICES CURRENT OF METALS AND OILS. 
1870. 1869, 
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PRICES CURRENT OF TIMBER. 
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From J. Bercer Spence anp Co’s WEEKLY CHEMICAL, MINERAL, AND 
Meta. Report.—No change of consequence has occurred in the chemical 
market since our last. There is a steady consumptive trade for most 
descriptions and full values rule. Caustic soda is a little more lively, 
and in soda crystals an active demand for export is to be noted, although 
the home demand remains about the same as last week. Soda ash and 
bleaching powder are unchanged. The general export trade has been 
very good, and for this season of the year may be deemed exceedingly 

tisfactory. Ship ts of soda ash and caustic soda for the United 
States are large, but those of bleaching | powder have somewhat declined. 
In minerals, pyrites ti in good d, although the majority of 
contracts for next year have been concluded, and prices are firm. The 
metal market during the past week has ted additional features of 
te pp e imp’ it is likely to con- 
tinue. Scotch maintains its value, and Cleveland is firmer, In 
copper a few of the smelters are refusing to sell at their present list 
=. Tin has been officially advanced, and lead remains very firm. 

‘here is not much alteration in spelter, but the tendency is upwards. 














BrREAKFAST.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
The very agreeable character of this tion has rendered it a 
general favourite. The Civil Service Gazette remarks :—“ By a 
thorough knowledge of the natural laws which ——- the opera- 


tions of digestion and nutrition, and by a care —— of 
the fine properties of well-selected cocoa, Mr. E) provided 
our breakfast tables with a delicately flav beverage which 


may save us many heavy doctors’ bills.” Each packet is labelled 





—James Epps & Co., Homeopathic Chemists, London.—[Advt. ] 
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ON THE EXPLOSIVE ENERGY OF HEATED 
LIQUIDS. 

By W. J. Macquorw Ranking, C.E., LL.D., F.R.SS. 
L. and E. 


(Concluded from page 323.) 

9. Ratio of Final Volume of Steam to Volume oy Bullet. 
—In section 3 of this communication, equations 2a and 
2n, expressions have been given for the space (s), filled by 
an unit of weight of the mixture of water and steam, when 
it has expanded until its pressure is equal to that of the 
atmosphere. Let w denote the heaviness of the material 
of which the bullet is made; then, m being, as before, the 
ratio of the mass of the bullet to the mass of the fluid 
which drives it, the ratio in which the final volume of the 
fluid exceeds the volume of the bullet is given by the fol- 
lowing expression :— b 

ws ww 
mom‘ * 18°38 hyp. log. a; . . ~ (7) 
when w is stated in pounds to the cubic foot. 

If lead be the material of the bullet, we have w= 712 
nearly; and if iron or steel,w—= about 480. Hence are 





deduced the following formule :— 
For lead; ss — 13087 hyp. log. n; 


(74) 


m 
Vorisen apdisted; ©! = 8822 hyp. log. n. 
. m 


m 


When these formule are applied to the two examples 
given in section 4, the bullet being supposed, as in 
section 8, to have eight times the mass of the explosive 
thaterial (so that m= 8), the following results are ob- 
tained :— 

Ratio of final volume of water and steam to volume of 
bullet. 


Example L Example IT. 
Lead bullet oe 1134 oe 1327 
Tron or steel bullet 764 oe 894 


Such would be the ratio which the volume of the gun- 
barre] would have to bear to that of the bullet, in order to 
render available the whole of the energy developed by the 
expansion of the steam. It is obvious that barrels of such 
dimensions are purely ideal, being many times longer than 
the greatest length that it is possible to use in practice. It 
therefore becomes necessary to limit the barrel to a prac- 


ticable length, and to sacrifice part of the energy due to the | 


expansion of the steam. 

10. Full-pressure Steam Gun.—In the following investi- 
gation the supposition is made that the communication 
between the boiler and the gun-barrel remains full open 
during the whole time of the motion of the bullet along 
the barrel; and it is further assumed that at the instant 
when the bullet quits the muzzle the barrel is filled with 
fluid of uniform pressure and density, which, consequently, 
is at that instant moving with a velocity equal to that of 
the bullet (v). The pressure in the boiler must be higher 
than that in the barrel to the extent required in order 
that the expansion of the fluid in passing from the higher 
to the lower pressure may be sufficient to produce a velocity 
of outflow equal to that of the bullet ; and so far the action 
of the fluid is expansive ; but its action in driving the 
bullet is equal simply to that due to the difference between 
the pressure in the barrel and the atmospheric pressure, 
acting as in a non-expansive steam engine. This apparatus 
may be called a “ full-pressure steam gun.” 

The ratio in which the volume of the barrel exceeds that 
of the bullet is supposed to be fixed according to practical 
convenience. 

1l. Calculation of Driving Pressure.—Let 6 denote the 
volume of the bullet; B, that of the space through which 
the bullet sweeps in the barrel. Let p, be the absolute 
intensity of the pressure whioh resists the motion of the 
bullet: being that of the atmosphere, with an addition, to 
be determined by experiment, for friction and for the 
inertia of the air expelled in front of the bullet. Let p, 
be the absolute intensity of the pressure of steam in the 
barrel, Then p, —p, is the effective intensity of the 
driving pressure. The weight of the bullet is wb, and the 


a being equal to the work 


of raising it to the height due to its velocity of dis- 





energy impressed on it is 


charge. The energy exerted in driving the bullet is that 
due to the pressure whose effective intensity is p, —p,, 
acting through a space of the volume B; therefore, by 
equating these quantities of energy as follows, 
2 
(, —p,) B=Be”; 
we obtain the following formula for the required effective 
intensity of the driving pressure :— 
ee Da, 
P 2 P 3 wo B P 2 9 ? (8) 
that is to say: the excess of the absolute driving pressure 
(p,) above the resisting pressure (p,) is equivalent to the 
weight of a column of the metal of which the bullet is made, 
whose height is less than the height due to the velocity, in the 
aed ey in which the volume of the bullet is less than 
Fete ume of the space through which the bullet sweeps in the 





For example, let v= 1605ft. per second; let us assume 
B= 1006; and let the material of the bullet be lead, so 
that w = 7121b. per cubic foot; then we have the following 
results :— 


2 
Height due to velocity, 35 = 40,000ft. 


Effective driving pressure, p, — p, ; Ib. on 
peesanere fem. 6-6 6k ee 
Do. Ib. on the square inch . . . . . 
Absolute driving pressure, if friction and 
the inertia of the air be neglected : Ib. on 
thesquareinch . .. . ar te 1993; 


284,800; 
1978; 


so that in this example we may conclude that the absolute 
intensity of the driving pressure required would be 2000 Ib 
on the square inch, or th 





ereabouts; or between 135 and 136 | 


atmospheres. For other proportions of the volume of the 
barrel to that of the bullet, the effective pressure required 
of course varies inversely as the volume of the barrel. 

12. Calculation of Pressure in Boiler.—The pressure in 
the boiler must be such that a mass of water escaping from 
the boiler, and expanding from that pressure until the 

ressure of the mixed water and steam to that in the 
1, shall acquire a velocity equal to that of the bullet. 
Hence, let i, denote the absolute temperature correspond- 
ing to the absolute driving pressure p,,as found by means 
of suitable formule or tables; t, =n ¢,, the absolute tem- 
perature of the water just before it escapes from the boiler, 
and K (as before) the dynamical value of the specific heat 
= liquid water; then (as in equation 1 of section 2) we 

ve 


Kt, (2 —1—hyp. log. n) = 5 - « & 


and this transcendental equation is to be solved by ap- 
proximation, so as to find m, and thence ¢, =nt,. When 
the absolute temperature in the boiler has thus been found, 
the corresponding pressure p, may be calculated by the 
help of formulz, or of tables. 

In applying the foregoing rules to such examples as that 
already given in section 11, great uncertainty arises from 
a cause formerly referred to, viz., that the pressures and 
temperatures lie far beyond the range of the experiments 
from which the formule for the pressure and temperature 
of steam were deduced. 

By the use of an already known formula,* the abso- 
lute temperature corresponding to the absolute pres- 
sure of 2000 lb. on the square inch is found to be 
1104 deg. Fah. = 613 deg. Cent.; corresponding to 
643 deg. Fah., or 339 deg. Cent. on the ordinary scales. 
The corresponding value of K ¢, is 852,000ft. ; and by 
solving equation 9 by approximation we obtain the 
following results: which, however, are to a_ great 
extent conjectural: hyp. log. n = 0°292 nearly; n = 
1'339 nearly; absolute temperature in boiler, ¢, = 1478 
deg. Fah. nearly = 821 deg. Cent. nearly; (or on the ordi- 
nary scales, 1017 deg. Fah., or 547 deg. Cent.) Absolute 
pressure in boiler, about 11,770 lb. on the square inch, 
or abovt 800 atmospheres. 

13. Expenditure of Water and Heat-Eficiency.—The 
weight of water expended per shot, supposing that there 


is no waste, is expressed by—’ in which s, denotes the 


volume filled by each unit of weight of the mixture of 
water and steam in the barrel; and the ratio which that 
weight bears to the weight w 6 of the bullet is given by 
the following formula :— 


1 a B 


m wos, bwK: dts), log. n ' 
—2 hyp. log.n. . (10) 
d Pp, YP. 10g 





For the reason already given the value of gos is very 
P 


uncertain, but, as before, a conjectural value may be com- 
puted by means of the ordinary formula.t Inthe example 
already given we find the following results :— 


$, = 0°12 cubic foot per lb. of water; 
_ L173 
m 
m = 0°854, 
The dynamical equivalent of the expenditure of heat for 
each unit of weight of bullet is expressed as follows :— 


H=E%—%),  . ay 

. . . - 

in which t, is the temperature of the feed ; and in the 
example given the value of this quantity of heat, subject to 
the causes of uncertainty already mentioned, is found to be 
about 810,000 foot-pounds per pound weight of bullet. The 
energy of each lb, weight of bullet is 4000 foot-pounds, so 
that the efficiency and counter-efficiency of the gun are 
respectively as follows :— 


Efficiency, 049. Counter-efficiency, 20°25. 


14.—Full-pressure Dry Steam-Gun.—lf, instead of a coil 
of tube entirely filled with highly-heated liquid water, we 
assume it to be practicable to use a boiler having sufficient 
steam space to enable the gun to be supplied with dry 
steam, the calculation of the driving pressure required in 
the barrel is exactly the same with that already given in 
section 11, giving about 2000 Ib. on the square inch in the 
example chosen. The density of the steam in the barrel, 
the weight expended per shot, the boiler pressure, the total 
a of heat per shot, and the efficiency, may be 

culated by means of known formule, subject to the 
uncertainty arising from the pressures and temperatures 
being beyond the range of previousexperiments. The fol- 
lowing are the results in the example :—s, = 0°24 cubic 
foot per lb., showing that with the boiler quite full of 
liquid water half the fluid in the barrel is liquid, m = 1°72; 
1 
— = 0°582, 
m 

Boiler pressure, p,, about 3600 Ib. on the square inch; 
expenditure of heat per shot, 765,000 foot-pounds; counter- 
efficiency, 19; efficiency, 0°052. 

15.—Remarks.—The boiler-pressure, as well as the driving 
pressure required in order to produce a given velocity 
in a given bullet, varies inversely as the capacity of the 
barrel; and hence it is obvious t the safe and effective 
working of steam-gunsdepends mainly on the practicability 





of making and using very long gun barrels. 





INTERNATIONAL EXHIBITION OF 1871.—The galleries of the Royal | 
Albert Hall, which are to be used for the display of architectural | 
drawings and models in the forthcoming International Exhibition | 
of 1871, are approaching completion. Architects were invited to 
inspect the hall and to see the galleries appropriated to their 
works on Wednesday, D ber 2ist, at 11.30 a.m. Some trials 
of Fs 1 ~ ames properties of the building were made between 12 
and 12.30. ’ 


* See “‘ Manual of the Steam Engine and other Prime Movers,” p. 237. 
t See “ Manual of the Steam Engine and other Prime Movers,” page 825. 








A CONCISE AND FAMILIAR VIEW OF THE 
LAW OF PATENTS. 


By C. Stewart Drewry, of the Inner Temple, Barrister- 
at-Law, Author of “A Treatise on Injunctions,” &. &c. 
(Continued from page 406.) 

Sec. I.—Wuart 1s meant sy “Tue First anp TRUE 
INVENTOR.” 

What is meant by the condition that the patentee must 
be the first and true inventor is this: that the invention 
must be the result of his individual mental exertion, and 
not materially the result of the mental exertion of any 
other person. Where the inventor has worked absolutely 
alone in the production and perfecting of his invention, of 
course no question can arise. But questions can and do 
arise, where the inventor is assisted in the course of his 
invention ; and as inventors are often obliged, either by 
the pressure of other occupations, or from want of specific 
and practical kuowledge, to call in the assistance of other 
persons in the progress of bringing their inventions into a 
— form, it becomes important to know how far the 

w considers such assistance consistent or inconsistent 
with the patentee’s sustaining the character of “ true in- 
ventor.” 

The rule of law may be stated broadly thus: that the 
inventor of the substantial foundation of the invention 
may have the assistance of persons acting under his direc- 
tion; in supplying or perfecting details; or, to put the pro- 
position in another form, the main design must be the 
patentee’s own production, but subordinate parts may be 
filled in by his assistants. By way of illustration, suppose 
a person to invent a new combination of mechanical 
movements, and that he proposes to produce some of those 
movements by means of cog wheels; and, suppose? the 
assistant whom he employs were to suggest the use of 
friction wheels instead of cog wheels, the adoption of 
that suggestion would not deprive the inventor of his cha- 
racter of “true inventor,” because the substance of the 
invention being in the movement, the mode of driving 
would be a mere question of detail, aud no part of the 
invention. But if any part of the substance of the inven- 
tion is supplied by another mind than that of the patentee, 
the person supplying that would be joint inventor, and a 
patent taken in the name of either party alone would be 
void, if the fact of its being such a joint invention was 
proved. To make this point as clear as the nature of the 
subject will permit, suppose that for the first time the 
scheme of a double-cylinder printing machine was 
suggested with a movable type table, running backwards 
and forward under the cylinders, to enable their pressure 
upon the type to give the impression to the paper ; and, 
suppose that the inventor of that combination had pro- 
vided entirely from his own contrivance the requisite 
mectanical arrangements, and had proposed among other 
things to effect the running in and out of the type table by 
an endless band passing round pulley wheels; and sup- 
pose that the inventor had committed to an assistant the 
charge of carrying out his plan, it would not impair the 
claim of the inventor of the whole scheme to the title of 
“true inventor,” if he were, on the suggestion of his assis- 
tant, to substitute a rack and pinion for the endless band— 
that would be a mere practical improvement of detail. 
But suppose, on the other hand, that A, the person taking 
the patent had only thought of the working by two cylin- 
ders, and had not contrived anything relating to the 
movable type table, and that that had -been wholly 
suggested as the mind of the assistant, that would bea 
me part of the whole invention, and A would not 
be the first and true inventor, but it would be a joint in- 
vention requiring a joint patent. Or, take by way of 
example, the actual case of Dr. Medlock’s patent for pro- 
ducing a red dye, the subject of the suit in Chancery of 
“ Simpson v. Holliday” before referred to. Dr. Medlock 
discovered that a combination of aniline with arsenic acid 
would produce red dye. He also discovered that it must 
be treated with heat. Suppose that he had only thought 
of the combination of aniline and red dye, and that some 
assistant, to whom he had committed the task of experi- 
menting, had discovered that heat was an essential; then, 
if Dr. Medlock had taken the patent in his own name 
alone, I apprehend it would have been a bad patent ; 
because the total combination essential to success was 
aniline, arsenic acid, and heat. All those were essential, 
and the person discovering only two of the ingredients of 
the process would not have been the true inventor. But 
it would be different if the patentee having discovered as 
he did, all the three i ients of the process, had merely 
committed to his assistant the task of ascertaining the 
most effective degree of heat by experiment. The ascer- 
taining of that proportion would be no invention of the 
assistant, but a mere supplying of details under direction. 

From the foregoing eh it will readily be per- 
ceived that the line where actual invention begins, and 
where assistance is merely in details, carrying out the 
original invention by filling up gaps, is a line which 
it may be in many cases difficult to draw.* A case 
of this kind—probably there are many such if the facts 
were known—came under the author’s personal observa- 
tion some years ago. A calico printer of great experience 
had designed the broad outline of a machine for calico 
printing. He knew perfectly well what particular move- 
ments were requisite, but he was not a mechanic, was no 
draaghtsman, and did not know how at all to embody his 
ideas; he therefore employeda person possessing mechanical 
knowledge to prepare plans for carrying his ideas into 
effect. All the mechanical arrangements were designed, 


| in fact invented, by the assistant, though with frequent 


consultations with the printer. Ultimately a plan of the 
whole machine was thus prepared, and the printer took a 

tent for it in his own name alone. Now here it would 
bee been very difficult to say how much of the invention 
was the printer’s, and how much the mechanical aassis- 
> “It would be difficult,” said the Lord Chief Justice Tindal in the case 
of “ Allen v. Rawson” (1 C. B. 551), “‘ to define how far the ofa 
workman employed in the construction of a machine are to be considered 
as distinct inventions by him, so as toavoid a patent incorporating them 
taken out by his employer. Each case must depend upon its own 
merits.” 
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tant’s ; without the work of the latter the printer’s inven- 
tion would have been a mere rude outline, perfectly worth- 
less for supporting'a patent. On the other hand, without 
the printers suggestions emanating from his own mind, 
the assistant would have had nothing to work upon. Ina 
case of this character—which is probably not uncommon—- 
if there were a trial of the patent right, and the assistant 
were examived, it is not too much to. say that it would be, 
at least, what is popularly called ‘‘ touch and go” whether 
the patent could be sustained.* And the result which it 
is safe to arrive at upon the whole is that, to avoid as far 
as may be any questions of this kind, an inventor should 
in carrying out his invention do as much as he possibly 
can alone, and leave as little as possible to the care and 
ideas of assistants. 

There is another point of view under which the prac- 
tice of an inventor calling other persons to his assistance 
requires consideration, and that is with reference to pos- 
sible publication of the invention, A patentee must not 
only { 
inventor. In other words, the invention must not 
have been known previously to the public. Now an in- 
ventor may, of course, divulge his invention to those 
whose assistance he may require in confidence, either ex- 
pressed or implied; that would not be publication, But 
if either the inventor himself, or one of his assistants, 
divulges the invention to the extent of making it a part 
of the general knowledge of the public, a patent cannot be 
sustained. An assistant might be under an express en- 
gagement not to divulge anything; and though for 
breach of that engagement he might be liable in damages 
to his employer, yet if -he does, in fact, make the inven- 
tion public, either fraudulently or inadvertently, it would 
be no answer to an alleged infriuger pleading prior public 
knowledge, to say that such public knowledge had been 
obtained either by the fraud or negligence of the inventor’s 
workman. As against the public, the mere fact of. public 
knowledge proved, however obtained, would be an answer 
to the patentee on the question of infringement. 

This is a danger which every inventor must risk if he 
chooses to divulge his invention to any assistants, and the 
only safe course that he can follow is, as I have already 
said, to dispense with assistance where it is possible. 
This may, perhaps, be done in the case of a chemical in- 
vention ; but in the case of mechanical inventions, it 
is all but impracticable, as uo man can single-handed con- 
struct a machine. But he may and should do this, viz., 
give out the parts of the machine to be made by separate 
workmen, and never let any one know what the whole 
combination is; and with this view the mechanical inventor 
should always be his own fitter. 


Sec. III.—As to Novetty anp UTItirty. 


This subject has been incidentally noticed already, but 
it requires specific consideration in reference to both 
novelty aud utility being conditions of the validity of a 
patent. 

When the inventor has satistied himself that his inven- 
tion is a proper subject for a patent, as being a manufac- 
ture, his next important step is to ascertain that it is new; 
for it is of every day’s occurrence that somebody honestly 
invents something that has been invented before over and 
over again. The inventor should, therefore, in the first 
place, either himself consult, or employ some respectable 
patent agent acting on his behalf to consult, the registry 
of patents at the Patent Office, so as to ascertain whether 
what he believes to benewhas or hasnot been already made 
the subject of some patent. It must be borne in mind that 
there are innumerable patents relating to almost every 
branch of industry; and, although they may never have 
been heard of after the filing of the specification, still a 
specification of an invention is publication. This inquiry 
affects, of course, only publication by prior patents, But 
there are also innumerable inventions which have never 
been patented, but have nevertheless been published, 
either by actual user, or by being described in printed and 
published books. And the inventor should on this poirt 
consult some of the experienced patent agents, the gentle- 
men practising in that department of patent business 
usually making it a part of their professional studies to 
collect and record information as to what has been done 
in the way of published inventions in the different 
branches of industry. When the inventor has taken these 
precautions, he is still not absolutely safe as to novelty ; 
inasmuch as it sometimes occurs upon the trial of a patent 
right, more particularly in mechanical cases, that proof is 
brought forward against the patentee of autecedent use of 
the invention, which nobody had ever heard of before. 
How far such antecedent use will be held publication so 
as to avoid a patent, is a question on which no positive or 
certain rule can be laid down ; each case must depend 
upon its particular circumstances. It may, however, be 
said on the authority of the cases that the use must have 
been substantial, and not merely an abandoned experi- 
ment.¢ The danger of sucha mine being sprung upon a 
patentee is quite exceptional. But such as it is, itis a 
danger against which no reasonable extent of inquiry can 
guard him. 

I proceed now to consider what the law understands by 
novelty. The meaning of the word in law is, that the 
invention must not have been publicly known, either by 
having been used publicly or known by descriptions cou- 
tained in prior specifications or in books. When such 
publication is distinetly proved, of course there is an end 
of the patent ; but there are some legal niceties about 
what constitutes publicution which demand attention. 

A prior user, if it has been merely experimental — if 
the machine or process so tried has been abandoned and 
buried in oblivion, «nd only dug up out of its ancient dust 
aud repose to prove want of novelty on a trial—will not be 
cousidered of much importance ; and there are cases in 


* The particular patent referred to can hardly be traced by this de- 
scription; and if it could, ne harm could accrue to any body, as the 
patentee died a very few years after the date of his patent, and the 
patent has long since expired; and, further, I believe it never came 
into use. 

+ See “Walton v. Bateman” (1 Web. Pat. Cas., 619), “Stead v. Wil- 
liams ” (2 Web. Pat. Cas., 135). - 


ve, a8 above observed, the ¢rve inventor, but the jirst | 


which such user has been held not to be public user. 
With regard to public user, the distinction seems to be 
this: If an invention was at any time actually used for 
manufacturing purposes, that will constitute public user 
and be fatal to the patent. But if, as I have said, the use 
, of the machine or process was merely experimental, and it 
| was abandoned — if, in fact, it can collected that 
| though the public might have known it generally if the 
| use had been continued, it did in fact never know it as a 
thing publicly used, then such use will not be fatal to the 
| patent, 
|. With regard to publication by specifications or books, 
| the case stands on differeut grounds. Specifications are 
open to all the world, so are books ; and it must be pre- 
sumed that the public have a knowledge of what is con- 
tained in books which any one may read, or specitica- 
tions which any one may inspect. Besides, everything 
that is found in a book or a specification is expressly 
dedicated and thrown open to the public by the author, so 
that any such publication must be looked upon as fatal. 
The Act of 5 & 6 Will. IV., cap. 83, sec. 2, gives to the 
judicial committee ‘of the Privy Council powers to con- 
tirm, under certain circumstances, letters patent, which 
would be void by reason of antecedent knowledge, not- 
withstanding such antecedent knowledge. ‘lhe exercise of 
that power, is by the Act entirely at the discretion of the 
Privy Council, and it has been very little exercised. 

From the above remarks it will be apparent, as I have 
already observed, that itis of the utmost importance that 
inventors should before taking patents consult those pro- 
fessional persons who make it their business to be well 
read in the history of inventions. 

With regard to utility, it is, of course, very difficult, 
before an invention has been actually brought into use, 
to determine the contingent question whether it will be 
useful; that question must of necessity be left to the 
judgment of the inventor and to his knowledge of the 
trade to which his invention is applicable. The general 
rule, however, in point of law as to utility is this :—If the 
result of an invention is to produce some thing or effect 
not produced before; or to produce some known thing or 
effect better, or more cheaply than it was produced before, 
the condition of utility will be fulfilled ; or, to put the 
proposition in another form, if the inventor either creates 
and supplies a new want, or supplies an existing want better 
than it was supplied before, the invention meets the cou- 
dition of utility. For instance, an improvement in marine 
steam boilers would be useful in pvint of law if it pre- 
vented incrustation more completely or more cheaply than 
any previous process. An improvement in a chemical 
process would be useful if it threw into the market a new 
substance, or cheapened the production of an old sub- 
stance. An invention applicable to the steam engine 
would be useful if it saved fuel. And an improved 
printing machine which should print more rapidly than 
any existivg machine would be useful. The question of 
utility is, however, really more a practical than a legal 
qu:stion ; for, if a patented invention is taken up and 
used by the public, provf of that fact is sufficient proof of 
utility. Indeed, the usual proof tendered aud accepted in au 
action or suit by the patentee, is that the patentee has 
sold considerable quantities of his patented articles. On 
the other hand, if the invention is uot brought into use, 
it is of little consequence to the patentee or anybody else 
whether it is theoretically useful or not. It is, however, 
of course, of importance commercially to the inventor to 
ascertain as far as he can, before he incurs the direct and 
indirect expenses of a patent, whether his invention is 
likely to supply a public want ; and in that view he ought 
to make himself acquainted with the state and statistics 
of the trade or manufacture to which his invention applies. 
Too many patents fail of success, not because the inven- 
tious are in themselves deficient in substantial merit and 
efficacy, but because there is from various causes no com- 
mercial want for their results; in other words, an inventor 
may fail because he is too much before his age—because 
his invention is premature.* 

(To be continued.) 





THE INSTITUTION OF CIVIL ENGINEERS. 
December 20th, 1870. 
T. HawKSLeY, Esq., Vice-President, in the Chair. 
THE FIFTY-THIRD ANNUAL GENERAL MEETING. 

THE report of the council stated that, during the past session, 
there were twenty-five ordinary meetings, at which fifteen different 
subjects were discussed. These related to the theory of the resist- 
ance of materials, the strength of iron and steel, the public works 
of the province of Canterbury (New Zealand), the Sao Paulo Rail- 
way (Brazi!), the Mhow-ke-Mullee Viaduct on the Great Indian 
Peninsula Railway, the Pennair Bridge on the Madras Railway, the 
St. Pancras station and roof of the Midland Railway, the statistics 
of railway income and expenditure, the maintenance and renewal 
of railway rolling stock, the low-water basin at the Birkenhead 
docks, the Wolf Rock lighthouse, ocean steam navigation, the 
proportions of rotary fans, the dressing of lead ores, the relative 
safety of different modes of working coal, on coal mining in deep 
workings, and on improvements in regenerative hot-blast stoves 
for blast furnaces. 

For some of these communications premiums had been adjudged, 
which were preseuted after the reading of the report, including 
Telford medals and Telford premiums of books to Messrs. E. Dob- 
son, T. Sopwith, jun., and J. N. Douglass; Watt medals and 
Telford premiums of books to Messrs. R. Price Williams, J. T. 
Harrison, G. Berkley, R. Briggs, and E, A Cowper ; Telford pre- 
miums of books to Messrs. J. Grantham and D. M. Fox ; and the 
Manby premium of books to Mr. E. Bainbridge. In accordance 
with custom the paper deseriptive of the St. Pancras station and 
roof, by Mr. W. Barlow, did not come under consideration in 
the a of the premiums, the author being a member of 
counci The warm t! of the Institution were, however, 
justly due to Mr. Barlow for his valuable contribution. The 
** Minutes of Proceedings ” for the past session, which were issued 
during the recess at an earlier date than usual, exceeded in amount 
of matter and in the num ber of illustrations the publicatious of 
any previous year. For the sake of convenience these ‘‘ Proceed- 


* About forty years ago a patent was obtained for a for 
cutting mouldings in wood for ornamental building purposes. The 
machine perfurmed its work admirably, but it did not get into use for a 
long time, because in the then state of the building trade it was cheaper 
or more convenient for building firms to have their mouldings cut by 
hand in the shop, dw the periods of the year in which their men 
could not work out of doors; and, in consequence, they would have 
nothing to do with the machine. 








ings ” had been published in two volumes, each of 500 pages, and 
containing together 37 plates, instead of one volume of 650 pages, 
with 26 plates. as in the previous year. Besides the articles already 
referred to, Mr. Callcott Reilly had furnished a memoir explana- 
tory of the principles on which two iron girder bridges, recently 
executed, had been designed, with the calculations on which the 
dimensions of the several parts had been determined. This memoir 
the council had great pleasure in accepting for publication, and 
had expressed to Mr. Reilly their appreciation of his labours. 

In addition to the ordinary meetings there were seven supple- 
mental meetings, for the reading and discussion of papers by 
students ; and for these communications Miller prizes had been 
awarded to Messrs. R. W. P. Birch, H. T. Munday, W. W. 
Williams, jun., S. Preston, E. Bazalgette, J. Harding, and the 
Hon. P. J. Stanhope. The council recorded their thanks to Mr. 
Fowler, past president, Messrs. John Bazley, White and Brothers, 
and Colonel Clarke, R.E., Associate of Council, for facilities 
afforded to the students for visiting works in progress and manu- 
factories ; and the hope was expressed that similar privileges 
would be frequently extended to the students. 

One of the duties devolving on the council under the bye-laws 
was to arrange for the publication of such documents as might be 
calculated to advance professional knowledge. As an aid to this 
end, allusion was made to the volume lately issued on “‘ The Edu- 
cation and Status of Civil Engineers, in the United Kingdom and 
in Foreign Countries.” This had been compiled from original 
reports and statements by engineers of eminence and by the au- 
thorities of educational establishments, supplied to the council in 
reply to their inquiry for particulars as to the systems of instruc- 
tion pursued in the training of engineers. 

The library continued to receive considerable accessions, by 
presentations, by exchanges with other societies, and by the pur- 

| chase.of all books which it was thought might prove useful. ‘The 
| additions had been so numerous during the last four years as to 
necessitate the printing of a supplement to the second edition of 
the catalogue. : 

During the past session there had been a net effective increase 
of forty-four members, seventy associates, and thirty-five students. 
There were on the books, on the 30th of November last, sixteen 
honorary members, 699 members, 988 associates, and 173 students, 
together amounting to 1876, as against 930 ten years ago. 

The deceases announced since the last annual meeting had been 
nearly twenty-two per 1000, and comprised Peter Ashcroft, James 
Melville Balfour, John Braithwaite, Zera Colburn, Frederik 
Willem Conrad, Samuel Dobson, Charles Caulfeild Fishe, John 
Harris, John Bernard Hartley, George Leather, Robert Morrison, 
George Paddison, Thomas Paterson, William Alexander Provis, 
Charles Sanderson, James Thomson, and William Weaver, mem- 
bers ; Henry Corles Bingham, William Thomas Blacklock, Robert 
Dunkin, Alister Fraser, William Gammon, General Sir William 
Gordon, Henry Hakewill, Conrad Abben Hanson, John William 
Heinke, George Houghton, Major Julian St. John Hovenden, 
Robert William Kennard, John Meeson Parsons, Joseph Pitts, 
George ‘Selby, Gerrit Simons, George Henry Smith, Sir John 
Thwaites, George Barnard Townsend, and Captain James Vetch, 
associates, 

Lue nominal or par values of the funds under the charge of the 
Institution were :—(1) General funds, £10,656 1s. 8d. (2) Trust 
funds, £12,119 15s. 8d.; and (3) Cash balance, £369 17s. 5d., 
together amounting to £23,145 14s, 9d.. as against £19,775 17s. 4d. 
at the date of the last report. Of these funds a sum of 
£10,163 17s. 4d. was invested in Government stocks, and the re- 
mainder, for the most part, in 4 per cent. debenture stocks of some 
of the leading railway companies. 

The abstract of the receipts and payments for the past year, as 
certified by the auditors, showed that on the 1st of December, 
1869, there was a balance in the hands of the treasurer of 
£268 9s. 9d., and there had been received since (including the 
Appold bequests of £1800), £9653 10s., making together 
£9921 19s. 9d. The disbursements had amounted to £6583 6s. 10d., 
while £2968 15s. 6d. had been invested, leaving a balance of 
£369 17s. 5d. Although a larger sum than usual had been ex- 
pended in publications, yet out of the ordinary revenue 
£1168 15s, 6d. had been invested, and the present cash balance 
exceeded the former one by £101 7s. 8d. 

The following gentlemen were elected to fill the several offices 
in the council for the ensuing year:—Charles Blacker Vignoles, 
president, Thomas Hawksley. Joseph Cubitt, Thomas Elliot 
Harrison, and George Willoughby Hemans, vice-presidents ; John 
Murray, George Robert Stephenson, Nathaniel Beardmore, Wil- 
liam Henry Barlow, James Abernethy, John Frederic Bateman. 
James Brunlees, Joseph William Bazalgette, Frederick Joseph 
Bramwell, and Edward Woods, members; and James Joseph 
Allport and Major William Palliser, C.B., associates. 

The thanks of the meeting were unanimously accorded to the 
president for his zealous efforts in the interests of the Institution; 
to the vice-presidents and the other members and associates of 
council for their co-operation with the president, and their 
constant attendance at the meetings ; to Mr. Barlow for his paper 
on the St. Pancras station and roof; to Mr. Callcott Reilly for 
his memoir on iron girder bridges ; to Mr. Charles Manby, hono- 
rary secretary, and to Mr. James Forrest, secretary, for the 
manner in which they had performed the duties of their offices ; as 
also to the auditors of the accounts, and also to the scrutineers.j 

he meeting was then adjourned until Tuesday, January 10th, 
1871, when it was announced that the monthly ballot for 
members would take place, and the following paper would be 
read, ‘‘An Account of Floating Docks, and more especially of 

those at Cartagena and Forrol,” by Mr. George Banks Rennie, 
M. Inst. C.E, 





SouTH KENnsINGTON MosevuM.— Visitors during the week ending 
December 17th, 1870 :—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 8898; Meyrick and other 
galleries, 1030; on Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 4 p.m., Museum, 1942; Meyrick and other 
galleries, 95; total, 11,965; average of corresponding week in 
former years, 8686. Total from the opening of the Museum, 
10,019,732. 

CiviL AND MECHANICAL ENGINEERS’ Society.—-The opening 
address of this Society for the session 1870-71 was delivered by the 
president, James B. Walton, Assoc, Inst. C.E., on Friday evening, 
the 16th December. The address dwelt at length upon the educa- 
tion, present position,and future prospects of youngengineers. The 
programme for the session is. one of interest, as the following list 
| of papers will show:—Dec. 16: The President, Opening 
| address. January 6, 1871: F. E. Cooper, “‘ Signals and telegraphs 
| employed on the Metropolitan railways.” January 20: B. 

Haughton, ‘“‘Ought the Government to appropriate the railways?” 
February 3: R. M. Bancroft and H. E, Hunt, ‘Limes. and 
cements.” February 17 : Charles H. Rew, ‘‘ Notes on old Lon- 
don; architectural and engineering.” March 3: Arthur T. 
Walmisley, ‘‘Suspension bridges.” March 17: W. Forsyth 
Black, ‘‘On some of the methods of sheathing iron ships with 
copper and zine.” April7: W. Meakin, ‘‘ Some small domestic 
bar. iy, April 21: G. Eedes Eachus, ‘‘ Metallurgy and 
mining in Poland.” May 5: Charles H. Driver, ‘‘ Ornamenta 
east iron.” May 19: Arthur C. Pain, ‘‘ On the use and selection 
of stone for engineering and architectural work.” June 2:G. J. 
Crosbie Dawson, ** On the longevity of cast and wrought iron for 
engineering structures, the causes of corrosion and deterioration, 
and — for remedying and arresting decay.” June 16: 
C. W. Whitaker, ‘‘On the disposal of sewage.” June 30: Wm. 
Lawford, M.I.C,E., ‘‘ Light railways : as exemplified by lines re- 
cently constructed for his Grace the Duke of Buckingham.” 
July 7: Annual ti The tings are held at the board 
room, 4, Westminster-chambers, Victoria-strect, commencing at 
7.30, and are open to members of the engineering and architec- 
tural professions. Communications are to dressed to the 
secretary, Charles H. Rew, 5, Victoria-street, S.W. 




















— 








a | 


— 








Dec. 23, 1870. 





THE ENGINEER. 


425 








RAILWAY MATTERS. 


THE directors of the Metropolitan District;Railway Company 
have invited subscriptions for £300,000 6 per cent. debenture 
stock, bearing interest from the 1st of January, 1871, at the price 
of 102 per cent. This completes the issue of £1,250,000 autho- 
-rised by the company’s Acts of Parliament. It is understood that 
the issue of this stock will enable the company to complete and 
open the line to the terminal station at Cannon-street by May. 


THE Great Northern Company are going to Parliament for powers 
to construct a few short lines to Dewsbury, Pudsey, and Crofton, 
for the transfer of the undertakings of the Bradford, Eccleshill, 
Idle, and Shipley lines, and to make a branch from the company’s 
Sleaford and Bourn Railway at Bourn to the Bourn and Essendine 
section of their railway, which will save the outlay of some money 
by the abandonment of a portion of the auchorised line. 


THE directors of the Ebbw Vale Steel, Iron, and Coal Company 
(Limited) have declared an interim dividend of 10s. per share 
(£27 10s. paid) for the half-year ending September 30th. The 
dividend is the same as paid in the corresponding period of last 
oom the distribution for the second half-year ending March, 

ing generally larger. Lately there have been important exten- 
sions at the works of the company, the new Bessemer steel rail 
establishment being one of the principal additions, and with any- 
thing like prosperity in the steel, iron, and coal trades, the share- 
holders are likely to realise tolerably good dividends, the exten- 
sive character of the operations of the company is evidenced by 
the fact that they employ some eleven to twelve thousand hands. 


THREE railway collisions occurred on the Lancashire and York- 
shire line on Saturday. The most destructive took place at a 
colliery siding a shortdistance from the Stoneclough station. The 
weather was thick at the time, and a Manchester passenger train 
dashed into a luggage’ engine and tender which had just been 
engaged in shunting several wagons into a siding. The driver of 
the luggage engine was killed, and several of the occupants of the 
passenger train were seriously cut and bruised. At Ashton an 
express ran into a coal train. Some passengers were injured, and 
much damage was done to the rolling stock of the company. The 
cause of this collisidén'was some delay in the shunting of a goods 
train. The third collision, near Wigan, was between a passenger 
train from that town, for Manchester, and a coal train, which was 
standing on the main line. In this case the driver of the passenger 
train had noticed the caution of a fog signal, and succeeded in 
checking the speed of his train, but not in preventing a collision. 


THE Scinde, Punjab, and Delhi report states that on the Lith 
of October the bridge over the river Sutlej, on the Delhi Railway, 
was declared open to the public by his Highness the Maharajah of 
Puttiala, thus placing’Lahore and: Mooltan in uninterrupted rail- 
way communication with Delhi, Calcutta, and Bombay. This 
bridge crosses one of the most’ formidable rivers in India. Its 
length is 6468ft. between abutments, or nearly a mile anda-quarter. 
It is supported on fifty-seven well-piers, ve | on an average 4vft. 
below the river bed, and spanned by fifty-eight iron girders, each 
111}ft. long. The ironwork on the bridge weighs 3480 tons, and 
the masonry work amounts to 857,877 cubic feet. The first curb 
was laid on the 19th of March, 1866, and the last girder lifted into 
place on the 13th of June, 1870. The energy displayed by the 
contractors, Messrs. Brassey, Wythes, and Henfrey, in the suc- 
cessful accomplishment of this work, is deserving of the highest 
commendation ; and the directors record their sense of the valu- 
able services rendered to the company by Mr. Joseph Harrison, 
the chief engineer, and the engineering staff, under whose super- 
vision the works of the Delhi Railway have been carried out. The 
number of passengers conveyed by the company during the half- 
year ending the 30th of June last was 1,074,605, without accident 
to any passenger. With regard to‘the Indus Valley Railway be- 
tween Mooltan and Kotree, the construction of which the Govern- 
ment propose to undertake, no actual commencement of operations, 
so’far as the directors are aware, has yet been made. 

Tue report of the directors of the Oude and Rohilkund Com- 
pavy states that the progress made in the execution of the works 
during the half-year ending the 30th of June may be considered 
satisfactory. On the Lucknow and Cawnpore branch the number 
of trains having, under the authority of Government, been re- 
duced on the 1st of May last from two to one each way daily, they 
receive a fair return for each train. The company are evabled to 
manage with fewer locomotives and a smaller rolling stock than 
was generally considered necessary. Another source of reduction 
arises from having twoclasses only of passenger vehicles, at very 
low fares. At the Ganges Bridge foundation wells have been sunk 
to various depths for eighteen out of the twenty-two piers, and 
the first pair of 14ft. wells for the Oude abutment has been sunk 
14ft. The Cawnpore abutment has been built up to the ground 
level. The depth of well-sinking up to the end of the half-year 
was 1215ft. in the aggregate, or 64 per cent. of the total estimated 
quantity, and a good supply of bricks has been kept up by the 
contractor. On the Byramghat extension, 394 miles in length, the 
earthworks are completed. Of the brickwork 78°49 per cent. 
has been executed in the large bridges, and 47°61 per cent. in the 
smaller bridges and culverts. Of the ballast required 76°18 per 
cent. has been collected, and is being spread in readiness for the 
permanent way, the materials for which are being delivered along 
the line from the store depdt at Fyzabad. On the section of the 
main line from Nawabgunge to Benares, 184°86 miles, the preli- 
minary works have been completed. On the section of the main 
line between Lucknow and Shahjehanpore, 101 miles in length, 
32°29 per cent. of the earthwork has been executed. Of the sec- 
tion of the main line between Shahjehanpore and Moorsadabad, 
115 miles in length, on which the worksare heavy, the earthworks, 
with trifling exceptions, have been completed. On the Allyghur 
branch, from Chundowsee to Allyghur, 60°6 miles in length, on 
which the works are heavy, earthworks have also been completed. 


THE coal traffic from Yorkshire to London is just now creating 
reat interest amongst the owners of the South Yorkshire Col- 
eries, The advantage possessed by the colliery proprietors of 

Derbyshire has been such that they could forward coal to the 
metropolis at considerably less per ton than those working pits -in 
Yorkshire. Several important changes have been made which 
induced the Midland Company to reduce their rates 11d. per ton 
from Derbyshire, and the Great Northern Company have just 
intimated to the coalowners that a drawback of 11d. per ton will 
be made upon all coal sent vid Doncaster to London. _ This, how- 
ever, only places the coalowners in the same position as they were, 
and it is felt that some steps must be taken in order that they may 
compete with the Derbyshire and other coalowners. With this 
object in view a special meeting of the leading coalowner’ of South 
Yorkshire was held at the King’s Head Hotel, Barnsley, on Saturday 
last, and also at Doncaster, on Thursday. At the former meeting 
Mr. Bartholomew presided. The chief object of the meeting was to 
lay down plans and discuss the laying out of a new and indepen- 
dent line from South Yorkshire to London. It was proposed to 
construct a single line, with sidings ‘for the conveyance of minerals 
only, and it was shown that coals could be carried at a farthing 
per ton per mile, which, with thedues and wagon hire. would be a 
great reduction on the present rate. . At the present time only a 
limited tonnage, compared with what could be sent, is being for- 
warded, but it is believed that by the proposed scheme 150,000 or 
even a million tons could be cartied were the rate sufficiently 
remunerative. It is, however, believed that the Great Northern 
Company will see it their interest to meet the owners of South 
Yorkshire, and put them in the same position as that enjoyed by 
the Derbyshire coalowners. Should they decline to do so, there 
seems to be every possibility of some sch being adopted to 
reach the metropolis by an independentroute. The geveral opinion 
seems to be that in the event of an Act to construct a single line 
being applied for to convey minerals only, it would be granted, 
seeing that there is just now such an outcry for separate lines for 
goods traffic only. 








NOTES AND MEMORANDA. 


A QUICKSILVER mine has been discovered in the district of 
Retiro, in the principal mountain range of Guija, State of 
Antioquia. 

Russta has nine universities, all under the control of the 
Government. The largest, that of Moscow, has seventy-five pro- 
fessors and 1600 students. 

THE Government of India has taken further measures for carry- 
ing on coal borings in Central India, but only in Berar, and not in 
the Nizam’s dominions. 

PiT?sBURGH, in the United States, has thirty-two iron, nine 
steel, and two copper works. The daily consumption of the iron 
mills is 1200 tons and their annual production 23,000,000 dols., or 
£4,600,000, There are forty-eight foundries employing 2000 men 
in all, and adding 5,000,000 dols., or £1,000,000, per year to the 
wealth of the country. 

Ir is interesting to note, in connection with submarine cables 
about to be laid off the Australian coast, that it has been ascer- 
tained that the bed of the Gulf of Carpentaria is composed of mud 
in which a cable would bury itself, so that it would be protected 
from any adverse influcnces, climatic or otherwise. Submarine 
routes between Java and Australia are not considered to present 
any serious difficulties. 

THE Scientific American says Russia has 667 cotton factories, 
employing 180,000 operatives. Before the war in the United 
States cotton manufacture had scarcely commenced in Russia. 
During that period, however, the Russians began to manufacture 
Bokhara, Persian, Indian, and other cotton, and it is said that their 
factories are now the most magnificent in the world, exceeding in 
style and completeness even the English establishments. The 
products amount to 50,000,000 dols., or £10,000,000, annually. 


ACCORDING to Dr. R. Fresenius, the weighed quantity of iron 
to be tested for carbon is placed on a small porcelain boat, and 
introduced into a hard glass combustion tube, placed in a combus- 
tion furnace, and, when red hot, a current of dry chlorine gas 
(dried by making it pass over pieces of pumice-stone moistened 
with strong sulphuric acid), is passed over ; the eurreut of gas and 
application of alow red heat is continued untilall the iron is 
volatilised as chloride. The carbon left in the small’ boat is, after 
the apparatus has cooled, placed in a porcelain tube and burned. 
After being heated to redness in a current of oxygen, the products 
of the decomposition are taken up by Liebig’s potash bulbs, Great 
care is required that the chlorine be thoroughly dry, since, other- 
wise, hydrocarbon may be formed and some carbon lost. 

Aout the middle of the seventeenth century the mode of 
making artificial pearls, by coating little globules of glass on the 
outside, with a varnish prepared from the scales of a peculiar kind 
of fish, was discovered and practised with great success. Jaquin, 
a rosary maker, gets the credit of the discovery. At that time 
these artificials were coated on the outside ; now the coating is 
put upon the inside, and the process may be described as follows : 
A number of hollow beads, of thin transparent glass, are blown 
with a lamp, and a drop of *‘ pearl essence,” so called, is blown 
into it, and spread about by rolling the beads. This pearl esseace 
is obtained by scraping off the scales of the bleak, or Cyprinus Al- 
burnus, a freshwater fish, and repeatedly washing them in pure 
water, until the whole of the foreign and animal matter is removed. 
To these, after they have been thoroughly washed, a little quan- 
tity of the solution of salammoniac is added to prevent putrefac- 
tion, and then the preparation is ready for use. In omnis ing it, 
however, the addition of a little isinglass will cause the varnish to 
adhere well, and minute traces of carmine; saffron, or Prussian or 
Paris blue may be thrown into so as to commuuicate a reddish, 
yellowish, or blueish tinge, in imitation of the same shades as they 
may be noticed in fine pearls. The essence thus described has be- 
come a regular article of trade, and is chiefly prepored for the 
French and German manufacturers, at Eberbach, on the Neckar 
river, in Germany. In old times the pearl makers had to buy the 
fish and prepare the essence themselves. About seven pounds of 
fish scales will yield one pound of the genuine moist pearl essence, 
aud to furnish these would require 20,000 fish. Whitebait are 
now said to furnish better scales for the ‘*‘ essence ” than the bleak 
do. The scales of the roach and dace are also said tv be good for 
inferior artificials, At one time, says an article in the Zechnolo- 
gist, on ‘* Mock Pearls,” there was a large trade in the commodity 
when necklaces were greatly worn in England, and fish scales were 
in such demand that from one to five guineas a quart were paid 
for them. The strong clear scales of the corvino fish—the Sparus 
Chilensis—are excellent for the purpose indicated. So are the 
golden scales of the kingfish, the callipera, and the large ones of 
the pirarucu fish of Brazil. 

THE American Chemist has the following concerning the explo- 
sive power of nitro-glycerine:—A measure containing ope cubic 
foot will hold 796 oz. of blasting powder, and 997°1 oz. of water ; 
or, in other words, the specific gravity of blasting powder, as it is 
used, is about 0°8. This of course takes in the interstices, which 
are filled with air, but as we do not use the powder in a solid lump 
this is, for practical purposes, the specific gravity of blasting 
powder. Now the specific gravity of nitro-glycerine is 1°6. 
Therefore, bulk for bulk, if the explosive power were the same in 
a given mass, as prepared for blasting, the nitro-glycerine would 
have twice the power. In reality the following are the volumes of 
gas generated by each respectively in explosion. One volume of 
powder, which 1s considered as most effective, produces— 

Varbonic acid gasice 25 06" 68 ce se ee cc oe 221°4 vols. 
Nitrogen od ees «s co ce ca an cs cc ce ce | T6GQ ig 


Therefore 1 vol. becomes «2 «ss «+ «+ of «+ «+ 2960 ,, 
Of another kind of powder, which explodes with the gases at a 
lower temperature, one volume produces— 


Carbonic oxide .. 391 vols. 
Nitrogem se;-0c «q sc «ae eo ee ce co ce oo B64 


One volume becomes .. «+ «+ a0 of ¢ «+ oe 457 
One volume of nitro-glycerine produces— 


Carbonic acid gas .. .. ss ss eo so. 26 oe 469 vols. 

Water at 100 deg. Cent. .. «2 .. «+ of cf of 554 ,, 
——m SEO 0c cc cape 96 40 ° se ee se oe ws 

Witrogem .. .. op an em a0 «2 oe oe ee oe . 


One volume becomes .. .. o2 8 «oe of os of 1298 ,, 


These volumes are given at 0 deg. Cent. in the case of water at 
the lowest temperature, at which it exists as a gas. Now for 1000 
deg. Cent. (which is supposed to be the temperature of the gun- 
powder gases at the instant of explosion), using the formula 
equal V' = V (1 + ¢ K) and taking K equal 0°00366 and ¢ equal 
1000 deg., these volumes will be about five times as great as those 
given above, i.e, 1480 for carbonic acid powder, 2285 for the 
carbonic oxide powder. If now we suppose the temperature of the 
explosion of nitro-glycerine to be deg. Cent., and make use of 
the same formula, we multiply the 554 volumes of water by 
(1 + 1900 + °00366), since these volumes are given at 100 deg. 
Cent. We also multiply the remaining 774 volumes by (1 — 
2000 + °00366), and add the products together. The result 
shows the volume of the mixed gases to be about 
10,607 times tae original volume of the substance ; and 
as the specified gravity of the nitro-glycerine, as used, is twice 
that of the powder as used ; or, in other words, in a given com- 
pass of nitro-glycerine there is twice as much explosive material as 
there is in the same volume of gunpowder, we may multiply this 
result by 2 to show the relative power, which . brings this up to 
21,214, or about 10 times as.large a production of mixed gases for 
the nitro-glycerine as for the gunpowder which p:oduces the 
mixed gases in largest amount. Still thirteen times is claimed by 
the advocates of nitro-glycerine. . If this is so the discrepancy 
between the temperature of the explosions must be greater than 
here assumed. 


MISCEI LANEA., 


M. Krupp is manufacturing twenty of his cannons for the 
destruction of balloons. 

THE first consignment of foreign goods to the International 
Exhibition of 1871 has arrived. It consists of a parcel of native 
clothes from Bavaria. 

Ir seems now pretty certain that the north side of St. Paul’s- 
churchyard will be opened and the road be made wide enough for 
two carriages to pass. 

THE Scarborough town council have under consideration a 
project for uniting the North Sands with the South Bay by a 
tunnel under the town. 

THE Government has invited tenders for the immediate supply 
of 21,000 tons of coals for her Majesty’s ships, to be delivered at 
Gibraltar, Malta, and other naval ports, 

To prevent the outbreak of scurvy in Paris, vegetables are being 
raised in large quantities near the walls, on the waste pieces of 
ground, which are first richly manured. 

To remove the difficulty of placing fog signals on rails rapidly 
enough a mechanical mode of placing them is suggested, to be 
worked in connection with the signal light. 

Tue siege of Paris has impoverished the shawl weavers of the 
Punjab. Umritsur’s thousand looms are idle, and the once thriving 
colony of Cashmere shawl makers is in penury. 

Tue Provincial Legislature of Buenos Ayres has authorised 
Governor Castro to grant a concession for a line from Buenos 
Ayres to Rosario, with a subsidy of £500 per mile. 

From 600 to 800 tons monthly of the white clay of Georgia is 
used in the Northern States for pottery, in making wall papers, 
and for adulterating flour, pulverised sugar, and candles. 

A survEY of the port of Buenos Ayres is about to commence 
under an arrangement with Mr. Bateman, C.E., who is expected 
from London for the purposé, Congress having voted £6000 for 
the necessary expenses. 

A scarciry of coal prevails in Germany, and is seriously on the 
increase. It arises from the want of labour in the mines caused by 

the war levies. The expediency of employing some of the French 
prisoners as colliers is being discussed. 
| Mr. CHapwick, M.P., and Mr. Winfield Grace have had an 
| interview with several gentlemen at the rooms of the Liverpool 
| Chamber of Commerce respecting a new cable for direct telegraphic 
communication between Liverpool and New York. 

Ox the 21st of November the Buenos Ayres Minister of the 
Interior was to turn the first sod of the new railway from Villa 
Nueva to Rio Cuarto, which is to be carried out at the cost of the 
Government by Mr. Jackson, an English contractor. 

A New method of fresco painting, originating with Mr. Minton 
Campbell, head of the well-known firm of Messrs. Minton and 
Co., of Stoke-upon-Trent, and promising the greatest permanency, 
was discussed at the Society of Arts on Wednesday evening. 

A CAREFUL scheme for defending London in case of attack is un- 
derstood to be in preparation. Itis to consist in the fixing of all the 
important points for the rapid construction and arming at the 

per time of earthworks, in which mode of defence Sebastopol 
so well led the way and Paris has so effectively followed. 

WE are informed that the whole of the breech-loading Snider 
rifles which were only a short time since issued to the infantry at 
Chatham are now being returned into store, in consequence of 
some defects having been found in them, in order that the necessary 
alterations may be effected at the Government factory at Enfield. 

THE asphalte pavement in Old Broad-street will be continued 
along New Broad-street; and the carriageway of George-yard, 
Lombard-street, is about to be paved with similar material at the 
expense of the inhabitants. This asphalte pavement is the 
greatest hit in metropolitan road making that has been made for 
a century. 

WE regret to have to announce the death of Mr. Thomas 
Doubleday, who was for many years the acting secretary of the 
coal trade of the north, and of the Mining Institute. Mr. Double- 
day was seized with paralysis about a month ago, and died at his 
residence, at Bulman Village, near Newcastle, on Sunday last, 
aged eighty. 

A DEPUTATION of the Council of the British Association for the 
Advancement of Science had an interview with the Vice-president 
of the Council on Tuesday last for the purpose of urging the ad- 
visableness of including elementary natural science among the 
subjects for which payments are to be made under the authority 
of the revised code. 

On Monday Mr. Ayrton laid the corner stone of the New 
General Post-office in St Martin’s-le-Grand, and took occasion to 
glorify himself for his want of all taste and fitness for his office 
by calling on all “‘men of sense” to applaud his preference of bald 
utility to the graces of architecture. Pitythat he has not a useful 
call to Timbuctoo. 

THE annual return prepared by Mr. Robert Hunt, Keeper of 
Mining Records, shows that there were in 1869245 ironworks in ope- 
ration in Great Britain, with 6243 puddling furnaces ; the number of 
rolling mills returned is 859. This shows two fewer ironworks than 
in 1868, but 340 more puddling furnaces than in that year, and 
twenty-eight more rolling mills, 

Tue Hercules, the finest ironclad in the royal navy, had a nar- 
row escape last week. Whilst the -—. was hanging up a lamp 
the ship lurched and threw the naked light‘on some powder cases. 
Fortunately one of the officers happened to'be close at hand. He 
rushed across the deck, and in an instant extinguished the candle, 
and so probably saved the ship and many lives. 

Some weeks ago a committee of landowners, traders, and others 
of the North and East Ridings, interested in the free navigation of 
the Derwent from the Ouse to Malton, was formed to oppose the 
project of the North-Eastern Railway Company to absorb the 
navigation. The committee have sent a deputation down the 
river to rouse the people to the danger which threatens them, 
and to excite opposition. 

Art the last meeting of the General Purposes Committeefof the 
International Exhibitions it ‘was settled that the price of the 
season tickets should be three gui as in 1862, But on this 
occasion the season ticket, besides giving admission to the Fine 
Art and Industrial Exhibitions, will admit to about 130 day per- 
formances of music in the Royal Albert Hall, and to the great 
flower shows: and the sof the Royal Horticultural Society. 
Further particulars will shortly be advertised. 

DIAMONDS continue to be found in great numbers at the Cape. 
New mines are discovered, and the diggings now extend over a 
hundred miles of country. The population of the district has 
increased to 15,000. One lucky digger is said to have found: two 
diamonds valued at £120,000. We from Natal that one 
there had found diamonds to the value of £150,000, 
persons, however (it is stated), have been unsuccessful at the 
diggings, and some of them were suffering great privations in en- 
deavouring to return to their homes. 

WITH the last few weeks an order has been received at the 
Fort Pitt Foundry, Pittsburg, Pennsylvania, from the Navy 
Department, for twelve 15in, guns. The first two are te be ‘cast 
from the same run of metal —one hollow, on the Redman principle, 
and the other solid, after the Dahlgren plan—and these, when 
finished, are to be subjected to an extra proof of 500 charges each, 
for the purpose of testing the endurance of eachi'class of gun. 
This will be the first time in the history of ordnance manufacture 
when a gun of 15in. calibre has been cast solid, andthe results 
will be watched for with rable int by scientifi 








men. 
If the new principle of construction is peace § it is probable 
that the Government will man the principal forts in the country 
r this plan. 





with guns of this calibre and made 
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IMPROVED DIRECT-ACTING STEAM CRANE. 





THE great advantage of a direct-acting crane having no gearing 
betwee. the engine and barrel shaft, securing as it does a great 
reduction in the number of parts and the weight and complication 
of machinery, being apparent, the cranes above illustiated were 
designed and patented. 

The main features of the arrangement consists in the employ- 
ment of long-stroke engines acting direct on crank pins, perform- 
ing their revolutions in a circle considerably larger than the peri- 
phery ef the winding barrel, the power being thus applied to the 
chain constantly, as it were, through an advantageous lever. This 
insures a very quick and noiseless action, great freedom from wear 
and tear, and the reduction of friction toa minimum. The crank 
pin discs are, in consequence of the great length of stroke, of so 

arge a diameter that a brake is very conveniently and advanta- 
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geously applied on the circumferences of them, having the same 
direct gain of leverage over the winding barrel as the engines 
themselves. 

In the case of the cranes illustrated, which were made and de- 
livered in April, 1869, and which have heen working most satisfac- 
torily ever since, two oscillating cylinders, 6in. diameter and 24in. 
stroke, were employed, actuating a grooved barrel 10in. diameter, 
and giving almost unlimited speed of lift to the load. The motion 
of the engine is controlled by means of a link gear, so contrived 
that for lowering avery small power is exerted by the engines ; and, 
further, a valve is provided for the purpose of throttling the ex- 
haust passages, so as to hold the load in suspension or check its 
rapid Socom by the action of only one of the levers working both 
the link motion and this valve, the brake being an additional safe- 
guard not necessarily always used. Any other arrangement other 














than oscillating engines, or including more than two cylinders, 
may, to meet circumstances, be applied. For the purpose of revolv- 
ing the crane, feeding the boiler, and, in the case of a travelling 
crane, giving motion upon the rails, an entirely separate engine, of 
convenient and simple construction, isemployed. This engine may 
be either arranged to reverse, or the reversing of the revolving 
and travelling motions may be effected by the usual three-wheel 
system of bevel gearing. 

Lightness, simplicity, ease of management, and certain, swift, 
and noiseless action, as in the case of hydraulic cranes, are the 
features and advantages claimed, and, apparently, judging from 
the cranes already made, gained by this invention and mode of con- 
struction. Although the cranes made are of moderate power, the 
principle is capable of application to considerable weights, and to 
crabs, hoists, and any other winding machinery. 














CEMENT TESTING MACHINE. 


DESIGNED BY MESSRS. MICHELE AND CARRINGTON, ENGINEERS. 





In the accompanying engraving we illustrate an improved 
cement testing machine which appears to possess many advan- 
tages over those ordinarily used. The general idea of its construc- 
tion originated with M. Michele, but all the details were worked 
out by Mr. Carrington. Its action will be understood in a moment : 
By turning the hand-wheel the lower clip, holding the cement to 
be tested, is drawn down, and thus a tensile strain is exerted on 
the block or brick, which increases as the weights are raised, until 
a fracture takes place, when the weights fall, leaving the pointer 
indicating on the segment the exact maximum strain withstood. 
There are small bolts provided on the clips, which are so adjusted 
that the clips can only part slightly when the cement breaks, and 
the weights thus drop only to a very limited extent. The use of 
cement, especially Portland, is rapidly becoming more general, and 
the want of a good testing machine is felt. To meet this want the 
machine we are describing has been designed, and what is claimed 
for it is that it will apply a regularly increasing strain without any 
jerk, that it is of a convenient size, and that it can be purchased 
at a moderate price. One has lately. been obtained for their London 
tests by Messrs, Francis and Co., the well-known cement manufac- 





turers, and it may be seen at work at their office, Vauxhall Bridge, 
any - It may be taken as a proof of the satisfaction it has 
given that Messrs. Francis have ordered another for their works, 
and their cement will be tested with no other machines, 





SOUTH WALES INSTITUTE OF ENGINEERS. 


THE usual annual meeting was held at the Temperance Hall, 
—s on Saturday last; in the absence of the president Mr. 
R. lington took the chair. After the election of officers for 
the following year several new members were admitted. The 
discussion on ‘‘ Bérard’s Coal-Washing Machine,” which was 
adjourned from last meeting, was resumed. 

Mr. Menelaus spoke at length, describing the coal-washing 
machines he had seen and examined in Prussia and France. The 
were infinitely superior to any machines that he had seen in this 
country, and, to say the least of it, they were twenty years ahead 
of us in their coal-washing machines. This invention of Bérard’s 
was superior to the one in use at present in Dowlais in many 


ways. 
Mr. B. Kirkhouse asked if the machines in Prussia could utilise 





soft and rotten coal which was now useless. 





Mr. H. Kirkhouse asked if these Prussian machines could bene- 
fit the owners of the Rhondda coal veins by washing, inasmuch as 
the Rhondda coal was considered not to produce as much small 
coal and dust as the ordinary Merthyr veins. 

Mr. Huxham stated that one defect he found with Bérard’s 
machine was that every time the slush-box was filled with dust 
and pyrites that the machine must be stopped so as to allow time to 
clear the same, such stoppage causing a loss of time and labour 
which should be avoided. 

Mr. Menelaus said that any coal in the shape of dust and rotten- 
ness, and which did not require the use of the rolling or crushing 
part of the machine, was useless, and could not be utilised by the 
machines either in Prussia or in this country, He also thought 
that they would not be serviceable in the Rhondda as they would 
be to the Merthyr veins. 

The president afterwards spoke a few jwords referring to the 
importance of the saving of small coals generally, and to any 
advancement that should be made in the direction of coal-washing 
machines, 

Mr. Thos. Joseph’s paper on ‘“‘The Changing Character of the 
Coal from Bituminous to Anthracites ” was the next subject on 
the programme for discussion, but inasmuch as the paper in its 
printed form had only reached the members the day before, it was 
considered advisable to postp the di ion until the next 
meeting. A paper was then read by Mr. Burns on ‘‘ Small Trams.” 
The author of this paper thought well to introduce a mass of 
statistics and figures into his paper which made it irksome to 
follow, in proof of the advantages derived from the use of small 
steel trams in the 6ft. coal vein in lieu of ordinary large trams. 
The sum gained in the pecuniary sense amounted to 5d. per ton, 
which was principally obtained by being able to employ boys and 
cheaper labour in driving — instead of horses in the haulage 
of coal from the faces to the bottom of the shafts, But, on being 
interrogated by some of the members as to whether the same ad- 
vantages may not be procured by the useof the trams in the 
= veins of coal, he seemed unprepared to make a satisfactory 
reply. 

Mr. Wilkinson, in answer to Mr. Menelaus, stated that his ex- 

rience of small trams was quite the opposite. The colliers in 

is pits would gladly get rid of them, and would prefer the ordi- 
nary large trams to at least 1d. per ton. Such was his opinion 
as given at the last meeting, and he had had no reason to alter his 
views on the subject. 

Mr. Menelaus thought it incontrovertible that the larger the 
wheel and the load, whether on the surface or below it, it mat- 
tered not where, the cheaper would the haulage be; that was a fact 
patent to all mechanical engineers at least, therefore it was rea- 
sonable to suppose that the smaller tram having a smaller wheel, 
and weet i 





y carrying a lighter load, was not a tram that would 
have the tendency of lowering the haulage charges. He supported 
the views set forth by Mr. Wilkinson. 

A paper was then read on “Steam Machinery employed 
in Grinding Silver Ore at the Mines of Cerro de Pasco, Peru.” 
The discussion on the paper, as well as on ‘‘The Cleveland 
Ironstone,” ‘‘The Blast Furnaces at the Cleveland Ironworks,” and 
“The Neath Mineral District,” were postponed until the next 
meeting. 

There were present W. Menelaus, G. Martin, B. and H. Kirk- 
house, Thomas Joseph, Green, Bates, Curnew, W. Thomas, 
= Lorrie, Wilkinson, Burns, Truran, Jno. Smith, Huxham, 

c. &e. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
ELASTIC TIRES FOR TRACTION ENGINES, 

Srr,—In THE ENGINEER for last week I observe a report of the 
agricultural machines and improvements exhibited at the recent 
Smithfield Club Show, held at Islington. In that report you de- 
scribe and illustrate a road wheel for traction engines, which was 
exhibited by Messrs. J. Fowler and Co., of Leeds, and which is 
tired with india-rubber segments, secured to the wheel by steel 
straps. This invention your reporter attributes to Mr. Aveling, 
of Rochester, and Mr. Greig, of Leeds, and it is termed an im- 
provement upon Mr. Thomson’s patent wheel for traction engines. 
‘As the facts are incorrectly stated, will you permit me to correct 
the error into which you have inadvertently fallen? This error 
has doubtless arisen from the circumstance that the wheel ex- 
hibited by Messrs. Fowler was labelled as being with regard to 
the tire—the joint invention of Mr. Aveling and Mr. Greig. 

I would observe, in the first place, that Mr. Thomson’s tire 
consists of a single band of india-rubber, surrounded by an arrange- 
ment of plates and chains, as illustrated by you last week at 
pages 387 and 390 of your paper. I was the first to introduce 
segmental rubber tires, which have been applied (upon a system 
patented by me) by Messrs. Aveling and Porter to the wheels of 
traction engines. A report of the trial of an engine with wheels 
so fitted appears in the Standard for the 27th of September, the 
engine being the ‘‘ Steam Sapper,” now belonging to the Royal 
Engineer establishment at Chatham, 

I submit, therefore, that the plan exhibited as being that of 
Messrs. Aveling and Greig is not an improvement on Mr. 
Themson’s system, but upon my own, that is, if it proves to be 
an improvement upon the method invented by me of attaching 
the rubber in segments to plates bolted to the wheel tire, and in 
contradistinction to the solid rubber tire. But this may only be 
a matter of opinion, whilst the error, into which you have been 
led, and to which I will in the next place refer, is a matter of fact. 
The improved method of construction attributed to Messrs. 
Aveling and Greig in reality originated with myself, and for it I 
obtained letters patent, which are dated the lst of October last. 
It is true that Messrs. Aveling and Greig have patented a similar 
arrangement, but at a later date, As, therefore, my patent 
anticipates that of Messrs. Aveling and Greig, I presume I am 
entitled to a correction of your able report ot last week. These 
are simple facts, which can be verified by an inspection of the 
documents at the Patent-oftice. L. STERNE. 

8, Great Queen-street, Westminster, 

December 15, 1870. 





PRIME COST, 


Sir,—Notwithstanding the confident tone of the letter signed 
“G.5.,” which appears in your impression of the 9th inst., there 
need not be any mystery in arriving at the nearest approach to 
real cost. It is absurd to suppose that an individual, or a limited 
number of individuals, can monopolise the points for consideration 
which such an undertaking involves, any more than that because 
there is a secret road to a place no other way of reaching it exists. 

The methods of prime cost are very numerous, and must vary 
according to choice or requirements. It is hardly expedient so 
far to fall in with the wishes of another correspondent “J. B.,” as 
to publish the details of a particular system, but there can be no 
harm in exhibiting materials which may assist in framing a satis- 
factory method. 

Thejcost of work is composed of wages and material, the last 
term including everything except wages. The cost may be shown 
in detail, or in the mass. In the first case, the component parts of 
work are exposed to the extent wished. In the other, the result, 
and not the process, forms the only useful matter. 

In the manufacture of a steam engine the work is sufficiently 
varied to lead, if desired, to much elaboration in making up the 
cost of such an article. There are cast iron, wrought iron, brass, 
steel, copper, timber—to go no further with the materials—which 
may be shown separately, both as regards weight and value, whilst 
the wages absorbed in the construction may be divided into as 
many as twenty or thirty classifications, as moulders, smiths, 
fitters, turners, planers, the amount chargeable under each class 
being exhibited. 

On the other hand, the materials may be included under one 
a and the wages aggregated without regard to distinction of 

our. 

In an engineering establishment there should be a mode of 
charging the customer for work not contracted for at fixed rates, 
according to the description of materials and labour used. These 
rates should also apply in the case of pricing out contract work in 
the cost-book, that it may be seen what difference arises between 
the contract price and the sum which would have been charged 
had no agreement been in force. 

Thus it appears that two series of rates are necessary in a com- 
plete system of cost, namely, full rates, such as those charged to 
the customer, with whom there is no special arrangement, and 
bare rates, or those representing, as nearly as can be ascertained 
to a degree sufficient for all practical purposes, the real cost to 
the manufacturer. 

In an engineer's establishment the entire outlay for all purposes 
may be said to be direct or indirect, accordingly as the disburse- 
ments can be charged at once to the various jobs in hand, or only 
to interim accounts, from which they are deducted from time to 
time in portions, as may be required for the fulfilment of work, 
or in which they assume the form of trade expenses and other so- 
called nominal or impersonal accounts, which include items all 
affecting in some way or other the determination of the 
cost of work, but which are not susceptible of being charged 
with exactness to the work. It is in the charging of 
these items properly, either by percentage or by some 
other mode, that any difficulty is encountered in fixing the bare 
rates necessary for arriving at the cost, as they vary from year to 
year in unequal ratio with the rest of the expenditure, unless the 
business fluctuates to a very small extent. It should also be 
remembered that these items affect some departments more than 
others, so that it would be incorrect to charge work with a general 
percentage of expenses throughout, instead of making the pro- 
portion of work performed in each department bear its share, as 
ascertained by keeping the accounts of the department separate. 

It is very desirable, in prime cost book-keeping, that the system 
employed should be capable of self-verification as frequently as the 
books are posted up. To prevent mistakes is a simple impos- 
sibility, but errors of calculation may be discovered. There is no 
reason why all the computations necessary in recording the cost of 
each job comprising the work in hand should not be checked by 
comparison with the aggregates of accounts representing the work 
done in each classification of labour and materials, both as regards 
bare and full prices. The bare and full rates may, too, be applied 
to work in progress to show at short intervals, in respect of each 
job, how the cost and supposed value are accumulating, and con- 

sequently the progressive profit, except so far as this last named 
may be influenced in the end by contract prices. It would be too 
arduous to enter upona description of the account books necessary 
to these ends, and superfluous to offer explanations for sale at 


possibly a high figure, either by advertisement or by other means. ; 


The hints thrown out, however, may lead to some pet theories 
being demolished, und faith in supposed orthodoxy somewhat 
shaken, Q. E. D. 





Sir,—I quite agree with your correspondent “‘ G. S.” that there 
ere few clerks able to work out costs of machinery correctly ; and 
during some years’ experience in that capacity I had misgivings 
a; to the data upon which costs were made out. 





applied myself to bringing out an improved style of books specially 
adapted for engineers, enabling the book-keeper to apply the 
double entry system in a concise and accurate manner, and to 
balance easily and readily. 

My cost-price system I believe to,be as correct and simple as it 
is possible to have; and it enableg,me each week to see the cost 
of every piece of work, either as a whole or in detail. In cases 
where steam-power and tools of different values, or other expenses, 
are incurred, my data are calculated from facts, as shown by my 
ledger accounts. The necessity of such data is obvious, seeing that 
there are different values of tools, &e, 

The importance of a correct cost-price system.cannot be over- 
estimated ; it goes far to make or unmake a business, J. B. 

Edinburgh, Dec. 19th, 1870. 

Str,—I have to thank you for your insertion of my letter upon 
this subject last week, to which [ have received numerous replies 
from all parts of the country, and,as time will not admit of my 
answering the whole of them, I must refer them to the gentleman 
himself, Mr. Montague Whitmore, 41, Clerkenwell-green, London, 
whom, I have no doubt, will be happy to send his terms for the 
introduction of his system of prime cost to any that may desire 


it. ALPHA. 
7, Mark-lane, London, E.C., December 21st, 1870. 





MESSRS. R. GARRETT AND SONS’ SCANTLING PLANING 
MACHINE, 

Str,—The leading remarks referring to an illustration of a 
scantling planing machine, which appears in last week’s ENGINEER, 
convey the impression that the machine is an original invention. 

We beg to observe that some years since Mr. Samuel Worssam 
designed a machine of this kind for Messrs. Ransomes and Sims, 
Ipswich, which, we believe, is still in operation at their works. It 
differed in some respects from the one you describe. The cutter 
spindle revolved in long gun-metal bearings, and not centres, 
which, in our opinion, are ill adapted for carrying heavy weights 
at high velocities, A brake arrangement was also provided, which 
acted simultaneously with the striking gear, and arrested the 
revolution of the cutter spindle almost immediately after the 
driving strap passed on to the loose, pulley ; otherwise the mo- 
mentum acquired by the cutter spindle would have maintained it 
in motion some time after the machine was supposed to have been 
set at rest. _ SAMUEL WORSSAM AND Co. 

Oakley Works, King’s-road, Chelsea, 8. W. 


THOMSON’S ROAD STEAMERs, 

S1r,—In THE ENGINEER of the 9th I notice an engraving of the 
Thomson road steamer ‘‘ Advance,” constructed for the Woolwich 
Arsenal by Messrs. Robey and Co., of Lincoln, and having heard 
from Mr. Thomson some time ago that this steamer was in course 
of construction, and was a fac simile in design of my own road 
steamer. I read with great interest, but with no little surprise, the 
descriptive article immediately below the engraving, The writer 
of the article commences by eulogising the india-rubber tires, the 
pot boiler, and their patentee, thus far giving fairly all praise 
where praise is due. But he goes on to say that ‘In the original 
engines built by Mr. Thomson, the cylinders were placed 
horizontally behind the steersman and in front of the boiler ;” that 
‘*the general arrangement was defective in many particulars,” and 
that Mr. Thomson, aided by Messrs. Clench and Richardson, of 
Robey and Co., quickly saw his way to improve upon it, and that 
this road steamer—as engraved above—‘‘is superior in design, &c. 
&c., to any yet made under Mr.'l'homson’s patent.” Now, Sir, [think 
it due to Mr. Thomson to state that this road steamer for Woolwich 
Arsenal was designed solely by him, and is an exact repetition, as 
I before stated, of my own steamer, which was designed by Mr. 
Thomson and built by Messrs. Tennant and Co., of Leith, and was 
in constant use on my estate many months before Mr. Thomson 
entered into communication even with Messrs. Robey and Co., and 
the credit of the design belongs wholly and solely to Mr. Thom- 


son. 

With reference to the general arrangement of the horizontal 
engines being defective, and Mr. Thomson’s being consequently 
led to change their form, I can only say that I know this is far 
from being the case. The horizontal road steamers are everywhere 
doing excellent work, and many are still being constructed, some 
people still preferring them tothe vertical. I can speak from 
personal practical experience, having had both horizontal and 
vertical engines at work here ; and, indeed, I was so pleased last 
year with the ye ee of the horizontal that I could hardly 
reconcile myself to the changes to the vertical in my new steamer. 

I read the rest of your very able article with great interest, and 
shall be much obliged if you will rectify these two errors, which 
have no doubt inadvertently crept into it, by the publication of 
this letter in your next issue. DUNMORE. 

Dunmore, December 19th, 1870. 

[We have much pleasure in complying with Lord Dunmore’s 
request. We fear that Mr. Thomson isa little too jealous con- 
cerning the credit of preparing the design in question. As regards 
the statement that the engine is an improvement on the horizontal 
pattern we cap only repeat that such is our opinion. Lord Dun- 
more has attached a meaning to the word “aided” which we did 
not intend it to convey. We believe the engine to be the best yet 
built as regards design, material, and workmanship. The design 
is no doubt all Mr. Thomson’s, but the good material and work- 
manship are Messrs, Robey’s, and they constitute the substantial 
“aid” rendered to Mr. Thomson by that firm--aid which Mr. 
Thomson could by no means dispense with. We may add that 
we have received two or three letters not for publication, and have 
had an interview with one of Mr, Thomson’s friends. The letters 
and the interview left the unpleasant impression on our mind that 
Mr. Thomson’s friends would have been but too well pleased if we 
had left out Messrs. Kobey’s names altogether. Full justice has 
now been done to all parties, and the matter must end here.—Ep. 





RAILWAY IRON. 

Srr,—The fearful frequency of railway accidents, and their 
awful consequences, must be my excuse for this letter, which is 
intended to arouse directors, engineers, and managers of railways 
to the imperative necessity for their greater attention to the quality 
of the iron which is used in those important parts of engines, car- 
riages, and trucks—I mean, the crank and other axles, and the 
couplings and draw bars. In none of these parts is charcoal iron 
now used, although it is of much greater strength, much more 
fibrous, much more ductile, and infinitely Jess liable to become 
crystalline (cold short) by the vibratory or tremulous motion to 
which these parts are exposed in travelling. If railway managers 
do not already know this, they may easily satisfy themselves by 
getting any of the makers of charcoal card wire billets about 
Stourbridge to roll them a ton or two into right size for chains, 
get a few made, and test them against the best chains they have 
hitherto used, and they will at once see the superiority; but to 
have a more reliable trial it is necessary to use nothing but char- 
coal pig iron, refine this with charcoal, and thus insure a pure 
charcoal bar or forging. The price of the best coke pig iron is 
about £4 perton, of Norwegian and Swedish charcoal iron £6, and 
of English cold-blast charcoal pig iron (Lorn) £8 10s., so that the 
difference in the cost in pig iron is not $d. per lb. I know from 
actual experience that charcoal iron chains, cannot, be broken 
without some very extraordinary strain is put on them. In one 
great gale on the north-west coast twenty-nine vessels lying in a 
roadstead were caught, of these twenty-seven broke from their 
moorings and went ashore, and two which had chains of pure 
charcoal iron rode it out in safety, eir chains were perceptibly 
elongated, many of the links being drawn together so as to leave 
no opening; thus in this one storm the extra first cost of the 
chain was repaid fiftyfold in saving ship and cargo. In my eyes, 


Being well versed in accounts and the various styles in use, I tailway directors assume with their office very heavy respon- 





sibilities, and the public look to them, and have every ground to 
look on them as men who, by.their acceptance of office, are pledged 
to do their utmost for their safety; nor can they, in my opinion, be 
relieved of this responsibility so long as they leave undone this 
or any other thing that they can by their forethought effect for 
the public safety. SENEX, 





" EXTRACTING TALLOW. 

Srr,—Our attention hasbeen called to the correspondence in 
your publication of the 16th, on ‘‘ Extracting Tallow.” It is 
plain that your correspond are not aware of the great advan- 
tage of superheated steam for this purpose, but it is held to be 
quite indispensible by refiners of animal oils and tallow in this 
country, on account of its bleaching and deodorising properties 
alone ; but, besides, it carries with it no water whatever into the 
oil or grease; common steam does; it will accomplish the 
work in a quarter the time required by steam of the highest 
practicable pressure, because its temperature is so much higher. 
The objection to the use of steam at high pressure because of its 
danger does not attach to it, there being no pressure at all ; it is 
also safer in other respects. And, finally, the saving of fuel, one- 
half at the most being necessary, is no small advantage in countries 
where fuel is dear. GEORGE BENNIE AND Co. 

Kinning Park Foundry, Paisley-road, Glasgow, 

20th December, 1870. 





Str,—Perhaps the following extract from a paragraph which 
appeared in the J//ustrated London News of 9th April last, may be 
useful to your Russian correspondent. Itis an extract of a private 
letter from Timaru, in the province of Canterbury, New Zealand, 
dated Jan. 16th :—*‘ I will tell you now about the latest improve- 
ment in our premises. We have a large boiler made of iron, into 
which we put eighty sheep, and boil them down, for their tallow 
alone, by steam. ‘There is a force pump at the side of it; and 
when they are boiled we let the steam off and pump in water to 
raise the tallow, which runs off into a great cooler, and from there 
into casks.” A. L, 

December 15th, 1870. 


THE SMAI.L-POX EPIDEMIC, 


Srr,—It cannot be too frequently impressed upon sanitary au- 
thorities that the primary cause of the outbreak of this dreadful dis- 
ease (speaking apart from ordinary infection, of course) is the inhala- 
tion of the ammoniacal evaporations from the urine of diseased hu- 
manity Morbi Genitalium. Nature never intended that these 
excretions should be allowed to stagnate in the open day. Their 
germ life should be destroyed, else will their dire effects 
be produced upon the susceptible who may be brought within 
their influences. 

Fever, measles, chicken-pox, as well as phthisis (or consumption), 
that scourge in all countries, owe a large percentage of their 
increasing mortality to the exposure of the same ‘‘ element ”— 
urea—in every bed-chamber of the world, and which element, 
acting upon the delicate fibrine of thechest, whether in the human 
or the animal economy, produces more disease than any other as- 
certained cause of death. The diagnosis is proverbially known 
to the medical profession, but not to the public scavengers or the 
mother of a family. RoBertT RK, CaRr. 

Newcastle-upon-Tyne, December, 1870. 





FOG SIGNALS, 

Srr,—I have carefully followed the evidence in reference to the 
late collision at Harrow, and feel convinced that had fog signals 
been attached to the signals at Wembley the attention of the 
oo would have been called to the actual position of the danger 
signal, 

I have known for the last two or three years detonators attached 
to the signals, so that the same action which puts the signal to 
danger places two or three or more detonators on the line of rails. 
Those which I have seen applied are attached to the mast of the 
signal by an arm, the detonators being in a case A, which slips on 
to the square’iron arm B, and isfastened by a padlock. The 
switchman keeps several of these cases spare, and in case of explo- 
sion renews that destroyed. 


NATORS 










FLAN 


WITH SICNAL AT 
DANCER 


The example given above shows the attachment to an ordinary 
disc and cross bar signal as used on our Western broad gauge lines, 
but the same plan may be carried out with semaphores, by simply 
attaching the detonator arms to the chain between arm and signal, 


which would work the arm from a fulcrum. There are few, if 
any, cases which may not be easily managed by small mechanical 
contrivances, 

If these were attached to the signals at all stations through 
which trains are timed to pass without stopping, I am sure it 
would greatly cenduce to the safety of lives and plant in cases like 
the one at Harrow. The case A is of course soldered air-tight 
round the detonators to prevent damp. 

If you think this suggestion worthy of insertion in your widely 
circulated paper I should be glad if you would give it space. 

Assistant Engineer, Cornwall Railway. WM. WRIGHT, C.E. 





NARROW GAUGE RAILWAYS. 

Srr,—I trust the mistake which I made last week—which I desire 
now to assure you was done in pure ignorance of your practice- 
will not prevent your giving me a little of your space to say a few 
words in reply to ‘‘ Delta’s” very courteous letter, which you pub- 
lish this week. 

I am pleased and obliged to your correspondent for the admis- 
sions he makes, and will only add to those points on which he still 
doubtingly rests that the great element in the gauge question 
does not depend,so much on the reduction which could be made 
by any means whatever on the weight of the present rolling-stock, 
retaining the same carrying capacity, as the reduction in the 
capacity ii » because it will be evident to all that the wagon 
which is sufficient to give a capacity equal to, say, three, or even 
four, times the capacity of the average loads now carried all over 
our lines, irrespective, for the moment, of gauge, must reduce 
enormously the disproportion now existing between the dead and 
paying weight hauled ; if, therefore, the wagons on the 4ft. 8}in. 
gauge were reduced to 1} tons to carry four tons (this capacity being 
over four times the average paying loads now taken), instead of being 
as they are—about four tons, to six carry tons, surely “ Delta” wilt 
admit that there must result a very large reduction in the gross 
tonnage hauled, the reduction being from 4 to 14. At present we 
adopt the plan of sending a gallon measure to carry a pint; 
suppose we send a quart measure instead of the gallon, the pint 
would be carried all the same. This, then, is the great feature of 
the argument in favour of the narrow over the broad gauge, 
because you can “fulfil these conditions” on the one whilst you 
cannot do soon the other, no matter what ‘* different construc- 
tion” may be adopted, . To avail of the advantages of the broad 
gauge you must be able to fully employ the largest floor area the 
gauge gives, else you cannot avoid, by any stratagem whatever, 
running an enormous amoynt of dead to paying weight. 

Your correspondent says, *‘ Assuming the width of the truck 
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intended for this traffic on a narrow gauge to he 6ft. 3in., let broad 
gauge wheels be applied to these trucks: would the width of the 
train be augmented thereby?’ I answer, ‘‘No,” of course. But 
he further observes, “‘ If not, the amount of clearance being the 
same, the width of the embankment and tunnel is not necessarily 
increased by the adoption of the broad gauge, neither is the cost 
of the line in earthworks and masonry in by a single 
— Here is the mistake, because the works must necessarily 

increased, and toa considerable amount, as the following dia- 
grams show. Taking as an example the 5ft. Gin. gauge, with bear- 
ings inside, as given by “‘ Delta,” and a 3ft. gauge, the same con- 





- ditions are maintained for ballast and formation width from ends 
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“It will be seen from this that the difference in.the width of the 
two lines at the fioor level for the same floor area, i.¢., left 3in., 
is nearly 24 per cent. 

I have assumed 2ft. openings for waterways for the 3ft. gauges, 
and the same proportion for the. wider gauge, because. as the for- 
mation level represents the watershed, it follows if 2ft. is neces- 
sary for the one, 2ft. 7jin. must be for the other. 

There are advantages in what is termed a quick piston speed ; 
there are disadvantages, also : it is, I believe, a moot point which 
is best. The friction of journals is not increased by speed. 

What I meant by speed telling largely in favour of the broad gauge 
was that sixty or seventy miles an hour was scarcely compatible with 
a narrower gauge than 4ft. 84in. As one of the advocates of the 
narrow gauge, I admit the necessity for broad gauge to speed only, 
without reference to capacity. Reduce your speed on the North 
Western and a 3ft. gauge will do all the work, anddo it witha 
large reduction in the cost compared with what it now is. 
It would end the vexed question of railways in Ireland if the 
gauge was reduced to 3ft. Two years after such a reduction every 
line would pay, and an impulse be given to the construction of new 
lines not dreamt of at this moment. 

I have never proposed to disturb the gauge in England ; I have 
merely quoted from it for comparison, and as proving my case. 
My object is to spare the pockets of those in our colonies, ard in all 
countries where a cheap and efficient system of railways is required ; 
and as proof of the value of the git ge (to those whe 
may be timorous in adopting the narrow gauge, ‘#ither. as regards 
its capacity or safety) I have quoted the, North-Western as the ad- 
mitted most perfect system, with the heaviest traffic of any line 
in existence, to show that, barring a 3ft. gauge, can do.as wuch, | 

I regret much *‘ Delta” cannot favour me with a call; I should 
be pleased to make his acquaintance... However (still wishing. he 
should be convinced), I have taken the liberty,to send with: this a 
copy of the letter I erringly asked you te kindly publish, addressed 
to ‘“‘ Delta,” that he may 1eceive it on calling at your office. 

RoBeErT FalrRLie. 


Victoria-chambers, Westminster, S.W., 
19th December, 1870. 





Sir,—The subject of railway gauge is once more attracting. the 
attention of the engineering world. It is about thirty years since 
the first ‘‘battle of the gauges” was fought between the ad- 
vocates of the 7ft. and those of the 4ft. 84in. gauge, with the 
well-known result of neither gaining a victory at the time, and 
both carrying out their ideas into practical operation., Looking 
back to that period, it is interesting to read over the conflict 
once more and note what the advocates,of each had to say of 
their respective gauges. They were then .without any previous 
experience or knowledge to guide them in deciding a matter of so 
much importance, and it was therefore difficult for them to arrive 
at a right conclusion. The broad gauge appeared to wany the 
most advisable, from the large capacity and steady running of the 
rolling stock. They did not take into consideration that, though 
it was well enough for the public, others had an interest and 
heavy stake in the matter, viz., the shareholders, and that if the 
latter were not successful the public would also be a loser in .the 
long run. The advocates of the 7ft. gauge claimed the followin 
advantages by its adoption :—First, attaisment of a high rate o 
speed ; secondly, increased facilities for the use of larger and 
more powerful locomotives; thirdly, admitting low centre, of 
gravity for low rolling stock, giving increased stability and steadi- 
ness of motion. 

The objections were—First, the increased cost of construction ; 
secondly, greater. cost and weight of rolling stock, and liability of 
axles b ing from their great length ; thirdly, greater friction in 
passing round curves, 

As regards the first, it was argued that there was only an excess 
of seven per cent. in earthworks and land over the 4ft. 8}in., and 
that the carriages were lighter in proportion to load carried, that 
in practice axles did not break, and that, as regards friction, it did 
not hold true with the broad curves set out on the Great Western. 
It will be noticed that the argumenis used at present by the op- 
ponents of the narrow gauge are much the same as those — 
used in favour of the 7ft., and against the 4ft. 8hin. gauge. The re- 
sult eventually was that, though there was some truth in the 
advantage claimed for the broad gauge, still the objections were 
much more cogent, and no more lines of that description were 
constructed, For many years railway promoters were content 
with constructing lines on the standard gauge of 4ft. 8in., with- 
out ever considering whether greater advantages could not be 
gained by adopting a smaller gauge. Though the high hopes en- 
tertained of the great benefit of cheap and quick communication 
has been fully realised, and the increase in traffic beyond anything 
anticipated, the return on capital outlay to shareholders is inade- 
quate, which has had the effect of stopping investment in railways 
toa great extent. There are, howeyer, many districts in this 
country, and large tracts in the colonies, which require railway 
communication to develope their resources; but. there is no 
prospect that many lines on the existing,system will be By as 
no return can be expected on the outlay. It appears, therefore, 
that the railways of the future should possess the following 
capabilities: — First, moderate cost of construction; secondly, 
moderate cost of maintenance and working ; thirdly, to have the 





necessary “stability, and to run at speeds required for public 
despatch with safety and comfort to the passengers; fourthly, 
capacity to carry all the traffic required, ‘and ‘available for any 
increase in the traffic that: may eventually take place; fifthly, 
capacity to carry troops, ordnance, and military stores, and be 
avnilable for all purposes during time of war. As the first and 
second requirements are potatos. | to.a great extent by the gauge, 
and it has been proved that gauges from 7ft. to 4ft. Shin. are 
needlessly wide, it is evident that railways on a narrower gauge 
must be constructed. . The question, therefore, is, What is the 
gauge that will nearest fulfil the above requirements? This is 
naturally a subject of controversy, but it is to be hoped that only 
one narrow gauge will be decided upon for the same country. 
From the jexperience gained with extreme wide and narrow, as 
well as intermediate gauges, engineers are at present in a much 
better position to determine the best gauge for the future than 
was the case when the first had to be decided upon. 
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END VIEW OF COAL TRUCKION 
FESTINIOG RAILWAY 


In the paper I read before the Inventors’ Institute, in 1865, on | 


narrow gauge railways, I advocated a 2ft. Gin. or 2ft. Yin. gauge 
for future lines. Since then I have gone fully into the matter, and 
taking intocousideration that it would be advisable to be able to con- 
struct locomotives with inside cylinders, and thatin hot countries 
more space is required for passengers than in temperateclimates, and 
having gone carefully into the dimensions, and capacity of rolling 
stock, and the nature of the traftic, I have came to the conclusion 
that the 2ft. 9in. gauge is the most advisable for India, and will 
fully meet all requirements. 

From my experience in working.the.1ft,114in, gauge, I deduce 
the following to show. the sufficiency of a 2ft. 9in. gauge :- 

First : That the cost in first construction in earthwork bridges, 
tunnels, &c., depend on the gauge. In regard to the construction 
there is another matter for consideration with Indian lines which 
is of great importance, namely, being able to lay down a double 
line of the 2ft. Yin. on a single line formation of the 5ft. 6in. 
gauge when required, without altering bridges, tunyels, or.carth- 
works (as on all the Government lines bridges,, yiaducts, - and 
tunnels are made for a double line of way), or going into any extra 
expense except laying down the permanent way. | 
= dly : «That, the cost of maintepance,of, rolling stock and 
permanent’ way will be low, consetjnent. onithe,s weight on 
each wheel, and less damage to rolling stock in shunting or on 
collision occurring, ietahl 

Thirdly.: That aspeed of forty miles an, hoyz,can be run with 
ease and safety, as a speed of thirty-five miles .an, hour, has been 
attained on the Festiniog Railway. The present,working speed is 
sixteen. miles an hour, which:L understand is about the standard 
speed for the proposed Indian lines on 5ft. Gin. gauge.: Objections 
have been made to my plans of horse-boxes/and cattle trucks on 


four w iasnot having the required stability, and danger of 
their blewa.ever by the wind. The formula, hawever, by 
whieh; thi ion. is. arrived at.does not. bear a practical test, 
as will ehh, Oh epmrparing it with a Festiniog Railway carriage. 


This has a,side area'of 53 squarefeet. The centre of wind pressure 
is.at 4ftjaboverail; the weight when empty, one and a-quarter 
tons; the.prassure of wind that it would balance according to 
formula would be— 
1°25 x 2240 x *96 
53 x4 
They have, however, stood the severest storm known in this 
country without being blown off the rail, at a time when large 
trees|in winter yere rooted up. The amount of pressume, necessary 
to blow a carmage over mill. also nd.on thespysition of the 
centre of gravity, .:It\is therefore evident, that if these carriages, 
with an angle of stability of 31 deg, 30 min., ‘are’ quite safe, there 
can be ne, fear, in, a the. stability of rolling stock on the 
2ft. 9in., with an andleat, ‘ i ° 
Fourthly,; As to the capadity of a 2ft. 9in. to carry the required 
traffic. The Festiniog Railway. proves that avery heavy traflic 
can be conducted ; the capabilities of a 2ft. 9in. gauge in this 


= 12°6 lb. per square foot. 


respect are therefore apparent. To gain adhesion for the secured 
tractive power to transmit heavy trains at necessary speed, and 
rolling steck of the required capacity, the most feasible known 

lan shoulil be applied, viz., engines on the bogie principle, with 
our-wheel double-bogie frames, or six-wheel double-bogie frames, 
according to the gradients of the lire or traffic; and if need be, 
with lines of very exceptional gradients and heavy traffic, quad- 
ruple bogie-engines, by which means the weight of engines is dis- 
tributed evenly, and rolling stock dispersed over the line of way, 
flange and drag friction reduced to a minimui, saving in wear and 
tear of permanent way, and great advantages gained in traversing 
eurves, all of which means money saved in maintenance of way 
and rolling stock, besides of fuel consumed fora given load. The 
rolling steck can by this means be made to carry proportionately 
much more than rolling stock on lines of the ordinary gauge. For 
instance, the bogie horse-box weighs seven tons, to carry six horses, 
with two compartments for grooms and fodder, having when 
loaded 1 ton 6 cwt. on each bogie wheel, whereas, an ordinary horse- 
box on the 4ft. 84in. weighs six tons and carries three horses. with 
one compartment for groom, and having when loaded 1 ton 174 cwt. 
on each wheel. The bogie cattle truck weighs 5 tons 15 cwt.,.to 
carry ten beasts, weighing when loaded 11 tons 15 cwt., or 1 ton 
9 cwt. to a wheel. An ordinary cattle truck on the 4ft. 8hin., carry- 
ing ten beasts, weighs 5 tons 10 cwt., and when loaded 11 tous 
10 cwt., or 2 tons 17 cwt. to each wheel. Surely these trucks, with 
low centre of gravity, and steadiness secured, with easy runningon 
the rails, must have far greater stability and comfort for the beasts 
than those in use on the ordinary lines. Bogie trucks can be made 
for the 2ft. 9in. gauge of various dimensions and convenient sizes 
for carriage of cotton, grain, and coffee, to hold from thirty to 
forty bales of pressed cotton of four tons to five tons, and grain 
from 10 tons to 15 tons; in fact, the bogie principle for this gauge 
affords a wide margin for construction of carriages and vehicles.of 
any description and convenience. My plans of bogie passenger 
carriages include designs for first-class, with van, to carry thirty 
passengers, baving seat room of 22}in., and third-class, with van, 
to carry fifty-six passengers, with seat room of 17in. for each 
person ; the four-wheel passenger carriage to carry twelve first- 
class, or sixteen third-class passengers. 

I advocate the bogie principle because I believe it to be practically 
the correct one, and which, as a rule, should be embodied in the 
majority of the rollingstock on narrow gauge lines, not but that bogie 
engines of one pair of cylinders for express passenger trains, and 
small four-wheel engines for shunting purposes, should be applied ; 





als» small four-wheel trucks to any required extent in combination 
for light loads of minerals and goods. In the plan of bogie horse- 
boxes all sagging is obviated by a sufficiently strong framing, nor 
is there any difficulty of arranging in the detail plans for the 
girder frawing to resist the compressive and bending strains from 
the action of the buffers, On the Festiniog Kailway trains of the 
four-wheel slate wagons are daily pushed or propelled over the 
Traethemawr embankment, comprising forty to 120 wagons, without 
| any segging occurring. Hurse-boxes to carry many horses, as well 
as few, must have their advantages for horse-lealers and for 
milltary purposes. To obviate the possibility of a four-wheel horse- 
box being overturned by wind pressure with single horse on the 
lee side of truck, there is no difficulty whatever in arranging the 
centre division of the stalls movable on rollers, aud an auxiliary 
movable partition on one side, which can be closed as necessity 
requires either, for one or two-horses. 

In respect to objections made t» cattle trucks, it will appear 
impossible for the cattle to make escapades through the side 
openings,.even though the cant rail was made two or three inches 
higher, as their-heads in rising would come in contact with the top 
| railor roof. Nor would there be any difficulty in putting the 
| cattle into the truck from the low height of sides, as the head 
would be well in before treading the floor level. 

As regards the dimensions of the rolling stock on a line of rail- 
way, it is argued that the width ought two be double that of the 
gauge This certainly approaches nearer to the width of what it 
should be. On the lft. il4in. gauge the width of carriages having 
floor level above the top of wheels is two and a-half, and on the 
4ft. 84in. it is one and three-quarters times the gauge. 

JDhe Festiniog Railway carriages and trucks run very steady at a 
speed. oi twenty miles an hour, and prove to have the required 
lateral stability, even when going over the old rails of 50 lb. to the 
yard, unfished, where the joints were depressed on one side, in 
many cases half aninch. ‘here is no doubt that the rolling stock 
at present on the ordinary lines does not give nearly the proper 
carnying capacity compatible with the gauge. This cannot, how- 
ever, be increased, as the weight a!ready brought upon each wheel 
is too great, and the rails soon become disintegrated and crushed, 
lasting. only four or five years under moderate traffic, and, in cases 
of heary traffic at or near stations, only as many months. Steel 
| rails, for durability, have a great advantage, but at a heavier cost, 
though even these barely sustain the great weight and impact 
blows of the engines and rolling stock at high speeds; besiules, 
steel aguinst steel has the eifect of sooner wearing out the tires. 
I believe that the maximum weight on each wheel should not 
exceed three tons. 

The trucks on ordinary lines having scarcely any overhanging 
outside the framing, there is no counter pressure. A coal truck 
on the Festiniog Railway is of the following proportions to the 
gauge :—Length, four and three-quarter times ; wheel base, nearly 
three times; width, two and a-half times; and the depth, one and 
three-quarter times the gauge, carrying three tons of coal ata 
working speed of sixteen miles an hour, the line having maximum 
curves of one and three-quarter chains radius. 

From experieuce gained ia working this rolling stock, I consider 
| the following to be the proportions which should be applicable for 
| the different gauges, the width of trucks to be two aud a-quarter 
| times the gauge; tae depth, one and a-half times; the length, 

four and a-half times; and the wheel base two and a-half times 
| the gauge, outside dimensions :— 























f t Height of | Load of a 
j | Wheel door. | Saxe coals | Geiss, | Weight Angle | Usual load of 
Gauge. | base of Length.| Width.| Depth.| oo. | weight | cubic y sight, | teach of sta- ‘truck present in 
t truck. ° ‘in Sight. | feet to a eNO" | wheel. | bility. use. 
} = ton. | 
a ‘ ~ 
iway ft.in. | fain. | ft. im. | ft im. | ft in. | ft. in. /Tons ewt. Tons cwt. Tons ewt. Tnsewt deg. Tons ewt, 
Festiniog Railwayts .. ..| 1M) 68 | 96/410 | 3 5 | 210 019 | 2 0 | 3 9 | Omg 39 3 0 
Revised proportions :. -.| Bim | 410 | 310 | 4 5 | 211 Lb 7 013 | 2 | 2 0 |} O13) 3 0 
o” es 26 6s in $8 &§&7;39 21 1 lo 4 10 6 60 1 9 — 
” 29 } 610 12 4 6@2;4t1 24 20; 6 @O 8 0 2 0 421 _ 
” 3 6 8 § 1 @ 710 5 3 32 40j;12 0 16 0 311 ~~ 
” 4 8§/11 9 |%& 2 }10 7 70; 42 lw 6 31 (0 41 6 | 10 i\ From $ to 10 tons 
” 5 6/13 9 24 9 }12 4 8 3 | 49 146 0; #8 @ 64 0 16 0 From 10 to 12 tas 








* See following diagrams. 


: ahowe bs 
From the, a’ table it will be seen that the 3ft_Gin., 4f%; 8Jin., 
and 5ft. 6in,) are totally inapplicable, as there would be too 
great a gach wheel. heres 

It is arg trolling stock with the same length of wheel. 
base will'tz Be.curves as easily on one gauge as another; this is 
true, so far as friction is concerned, but the Afrigtion is 
increased exactly in proportion to the width of gauge, or twice the 
friction on a 5ft. Gin. as on a 2ft. 9in. gauge. 





Fifthly : In regard to the capacity of a 2ft. 9in. gauge for military 
purposes, I have shown that heavy ordnance, say two 12-ton guns, 
can be carried with the greatest ease. The, calculated weight of 
truck is 5 tons 15 ewt., giving when loaded 24 tons on a wheel. 
Trucks of this description would be available for carrying railway 
bars, bridge girders, &c. Field guns and other war materials can 
be conveyed in the general goods trucks. C. SPOONER. 
Portmadoc, Dec. 12th, 1870. 





A Buppuist Gateway.—During the present week there is on | under the superintendence of the Archwological Survey of India, 


view at the South Kensington Museum a plaster representation of 
a gateway of the great Buddhist tope, at Sanchi, in Central India, 
This tope, perhaps the most ancient of Buddhist monuments, is 
situated on the top of a sand-stone hill, about; heve Sanahi. 
Se 

a 


t; above 
It consists of asoad d of stene and ,brigk, 1 f J e: ; 
and 62ft. in -height, _ This % peieiee hy a a rtd 
our stone gateways. The domed 


distance of 9ft. 6in., and has it 
is believed, about 500 B.c., the gateway probably some 500 years 
later. The cast of the eastern gateway, the one chosen,“was made 
at the commencement of this year by some Royal Engineers, 


| by means of elastic moulds made with gelatine. ‘To those inte- 
| vested in the history of Iodia this fac simile of the gateway of the 
| Samehi tope is an object worthy of careful study. The panels 
eoyering its two columns and curiously prolonged architraves are 
‘filed with representations chiefly referring to the religious cere- 
| monies performed at the tope, wrought ina style of art that 
| claims the highest admiration, That architrave is especially 
woithy of notice which bears the figures of elephants carrying 
flowers to the tope. On the sides of the columns are traceries of 
flowers, birds, and leaves that is exceedingly graceful. 
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CENTRAL BELGIUM. 


DESIGNED AND ERECTED LY THE COMPAGNIE BELGE OF BRUSSELS ; M. CHARLES EVRARD, ENGINEER-IN-CHIEF, 
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PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential , OF QUALITY, of its circula- 
tion, advertisers themselves conclusive and satisfactory 





TO OORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to copies. 

*,,.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry intended for inser- 
tion in this column must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 
2d. postage stamp, in order that answers received by vs may be 
forwarded to their destination. No notice will be taken of com- 
munications which do not comply with these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be 
communications. 

Deta.—aA letter lies at our o; ‘or this correspondent. 

Apna (Prime Cost).—A ete tin at our office for this correspondent. 

J. G. (Stillorgan).—We think it probable that ,the joint you propose would 


prove very indeed, 

W. H.—You will agree with us, when you have read Lord Dunmore’s letter, 
that it is unnecessary to publish yours. 

W. H. P. (Truro).—March 12th, 1869; December 13th, 1867 ; October 25th, 
1867. The numbers are to be had. 

H. C. (Disintegrators).— We are requested to state that the address of Messrs. 
Peacock and Wilson is Aire and Calder Foundry, Goole. 

CaRPENTER.—We can only advise you to bring your invention before the 

engineers of some of the metropolitan railways. You will have no small 
difficulty in getting them to take it up. 
. Z.—The figures give a rough approximation only. You will find the whole 
subject discussed at great length by various correspondents in our twenty- 
third volume, while an excellent paper from the pen of Professor Rankine 
appeared in our impressions for November 26th and December 3rd, 1869. 

DRAUGHTSMAN.— The strains upon the crane, a tracing of which you for- 
warded, can only be ascertained by a careful caleulatwn by diagram 
involving both time and labour. If you are not competent to undertake the 
task we would advise you to consult a professional man. The tracing 
does not 2r0w a good design. 

An OLp Susscriser (Burnley).—Our Welsh correspondent furnishes us with 
the following particulars respecting the new blast engine at the Abersychan 
Works, Monmouthshire :—Diameter of steam cylinder, 54in. ; diameter of 
blowing cylinder, 105in. ; stroke, 8ft. ; number of strokes per minute, 20; 
pressure of steam on safety valve, 401b. per square inch ; vacuum, 131d. 
The engine works expansively. The foregoing particulars will enable ** Old 
Subscriber” to calculate the horse-power. 

TuetTa.— We should be happy to accede to your request, but, in the interest of 
our readers, we cannot analyse any particular type of roof or girder which 
may beonly of very limited application. Besides, the example you ave 
sent is a vicious one, both theoretically and practically considered. The 
examples we select are always such as might be, in every sense, advan- 
tageously constructed. We cannot say as much for your design. You will 
Jind Mr. Heppel’s paper in the “‘ Minutes of the Proceedings of Civil 
Engineers.” 

F. D. V.—if you will turn to our impressions for January 27th and 
February 3rd, 1865, you will find minute and accurate information and 
drawings of nearly every type of locomotive used in France upgo that date. 
The great objection to the Crampton engine is the excessive weight which 
must be thrown on the trailing wheels, that is to say, the drivers, to get 
adhesion. It is difficult to distribute the remainder of the weight with 
advantage ; the position of the cylinder is objectionable. We have no 
reason to think that the French preference for the Crampton type has any 
more solid foundation than has the liking for complex outside valve gear 
peculiar to continental engineers. 

W. S. (Biackburn).— We are unable to say what is the temperature of the 
threads after pussing over the cylinders, because it must vary with the time 
during which the threads are in contact with the metal, the heat of the 
atmosphere in which the operation is carried on, dc. The sensible heat of 
steam having a total pressure of 181b. on the square inch, or 331d. above 
the average pressure of the atmosphere, is 222-hdeg. Steam having a total 
pressure Of 251d. on the square inch haus a sensible temperature of 240°2 deg. 
This will be the heat of tie metal in either case. Copper will conduct heat 
about twice as fast us iron, but the matter is really of little importance 
unless time is an element for consideration. If the drying cylinder be 
large enough, and runs slowly enough, the threads will be equally well dried 
whether you use copper or iron. If the timeduring which either the thread 
or the steam is in contact with the metal be very small, then copper would 
be more efficient than ivon, but we cannot suppose that conditious can ever 
obtain in practice which would render the use of copper instead of iron 
extremely desirable. In reply to your third question we can only say tut 
in all cases, if there be plenty of steam supplied, the temperature of the 
metal will be inside the drum identical with that of the steam, and outside 
only so much less that the difference is totally inappreciable, always sup- 
posing, of course, that you do not pour cold water, d&c., on the drum. Prac- 
tically the two surfaces of the metal will always have the same temperature. 
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MR. CHILDERS’ MINUTE. 

Firty copies of Mr. Childers’ promised Minute on the 
loss of the Captain’ have been printed and circulated within 
the last week. Some of the copies have been sent to the 
principal papers, and others have {been supplied to private 
individuals more or less interested in the questions at 
issue. We understand that a further, and possibly general 
publication of the Minute will immediately take place,so that 
the document may, perhaps, become accessible to the public 
at large. The Minute constitutes a bulky volume of-no 
less than 359 carefully illustrated by diagrams. It 
is, therefore, impossible for us to reproduce more the 


conclusions at which Mr. Childers has arrived, which we 
publish in another place. We venture to say that no 





paper more ably compiled, or more full of information, 
ever proceeded from the Admiralty; and we heartily 
congratulate Mr. Childers on the honest and exhaustive 
character of the document. His conclusions embody 
as scathing an official censure on a department as 
it has ever been our lot to read. This fact may not be 
apparent at first sight, but those who understand the 
difficulties under which a First Lord of the Admiralty is 
compelled to write, and the nature of the consequences 
which might ensue if he as a private and irresponsible indi- 
vidual expressed his opinions, will appreciate the rebuke 
— he conveys to the officials of the department impli- 


ca‘ 

Mr. Childers commences the complete Minute with a 
detailed account of the circumstances under which the 
Captain came to be built, on which we need not dwell. It 
suffices for our purpose to know that the Captain was 
built, and we willingly admit that the order for her con- 
struction was made in deference to public opinion. Other 
nations ssed turret ships, and it was generally held 
by most able naval officers, architects, and engineers, that 
England’s navy could not be regarded as complete until it, 
too, included several vessels of this type. Public opinion 
so represented deserved attention. The Captain was the 
result of the attention which it received, and no sensible 
man possessed of a fair eoggen. of the subject has ever 
for a moment ventured to condemn the Admiralty for 
ordering a turret ship to be built from Captain Coles’ 
designs. So far the Admiralty and all connected with it 
are absolutely blameless. But the Captain went to sea 
and foundered in a gale on the 6th of September, and 
nearly 500 men were drowned. As the capsizing and 
foundering of a man-of-war are events nearly, we are happy 
to say, unique, it follows that the fate of the Captain 
was strictly abnormal, and the alleged cause of her loss 
is that the ship herself was abnormal. This point we shall 
not dispute. The circumstances under which she went to 
the bottom, however, deserve unusual attention, and the 
volume before us is one result of the notice which the sub- 
ject has received. Attempts have been made to invest the 
loss of the Captain with mystery, and it is certain that as, 
while she was afloat and considered successful, everyone 
who could establish the shadow of a claim to the credit as- 
sumed to be due to some one, did so, from the late Chief 
Constructor of the Navy downwards, so, now that she has 
gone to the bottom, every one connected with her construc- 
tion even in the most remote degree, endeavours to shift 
the responsibility for her loss—admitted to be borne by 
some one--to anybody’s shoulders than his own. It has 
been Mr. Childers’ task to ascertain the individuals on 
whom the responsibility must of right be thrown. We 
give his conclusions elsewhere—we propose to give our 
own here. 

The first point to be fixed is the exact nature of the 
responsibility to be borne by some person or persons. This 
has been variously settled by ditferent people. But it is 
beyond question that its nature can be briefly stated in 
the following propositions :—In the first place, the Ad- 
miralty are responsible for the waste of public money and 
the loss of human life, because they ordered the Captain 
to be built. In the second place, Captain Coles and Messrs, 
Laird must bear the responsibility, because they built a 
ship which was not what the Admiralty intended and un- 
derstood she should be. In the third place, the Admiralty 
are responsible, because they sent a ship which they knew 
to be unseaworthy to sea with 500 hands on board. In 
the fourth place, the Controller of the Navy, the Chief 
Constructor, and the Admiralty advisers generally, are 
responsible, because first, they permitted the Lords of the 
Admiralty to send the ship to sea without protest; and 
again, because they did not cause the admiral in command 
of the squadron with which the Captain was cruising at 
the time of her loss, to be informed of her want of seawor- 
thiness; or, Jastly, Captain Burgoyne was responsible, be- 
cause he carried more sail than the ship could bear. Let 
us analyse these several propositions. 

In the first place we hold—as we have always done 
—that the Admiralty must be acquitted of all blame 
as far as the order for building the Captain was 
concerned. Our navy is admittedly in a state of tran- 
sitiou. The Captain was a great experiment, but 
being so, there was all the more reason for building her. 
Without experiment there can be no progress. If the 
Lords of the Admiralty had rashly undertaken her con- 
struction without the advice of naval architects, they would 
have been to blame, but they did nothing of the kind. 
The construction of the ship was entrusted to a firm pos- 
sessed of perhaps the largest existing experience in the 
construction of turret ships, and the design proposed by 
Messrs. Laird, the firm in question, was submitted to the 
Chief Constructor of the Navy, and reported upon by him 
in favourable terms as regards the question of stability, 
the only point which we need uow discuss. Mr. Reed wrote 
on the 20th July, 1866, “This design is for a ship 10ft. 
shorter, 4ft. 3in. less beam, and of 827 tons less than the 
Monarch ; this reduction in the dimensions as compared 
with those of the Monarch being made practicable by a very 
great reduction in the “freeboard” or height of the ship 
out of the water, the Monarch having keen made 14ft. in 
obedience to their Lordships’ order of the 13th of October 
last, while those of the new design is but 8ft.; the great re- 
duction in the height of the armoured side of the ship and 
of the turrets and guns, not only reduces the weight to be 
carried, but also enables the = to obtain the requisite 
stability with a reduced beam or breadth; and both these cir- 
cumstances again render it practicable to obtain therequired 
speed with less engine power, the proposed ship conse- 

uently having engines of 9v0-horse power, while the 

onarch’s are 1100-horse power.” “ cher leave to say 
that I see no reason to question the general accuracy of the 
calculations on which the designs are based, as regards 
stability. J have no doubt that both designs are satis- 
factory in that respect."* The entire letter addressed 
to the Controller of the Navy, from which we have 
extracted the foregoing passages, is extremely favour- 


* Messrs. Laird submitted an alternative design, which is thus referred 
to by Mr. Reed. 








able to the design as a whole. Under the circumstances it 
must be admitted that the Admiralty were fully justified in 
ordering the ship to be built. So far for the first proposition 
—-we may dismiss it as absolutely untrue. 

As regards the responsibility of Captain Coles and 
Messrs. Laird, we find, first, that their designs were 
generally approved by Mr. Reed and his department with 
the exception of a vague “ doubt,” expressed by Sir Spencer 
Robinson, as to the sea-going qualities of a ship with an 
8ft. free board, which doubt had nothing to do with 
stability, but concerned the working of the guns in a sea- 
way only. Mr. Reed’s approbation of the desigus submitted 
to him is in itself a sufficient justification for their adoption. 
Besides this it apnears that the ship was built from first 
to last under Admiralty inspection, which, however, re- 
ferred only to the quality of the workmanship and mate- 
rial, not to features in the design. But the whole question 
of responsibility as regards Messrs. Coles and Laird, was 
really set at restlongsiuce by the Admiralty. An instalment 
of the purchase-money was held over, and would not be 
paid till the ship had been tested at sea. The ship was 
tested, and accepted by the Admiralty, and the instalment 
was paid; and therefore, by the terms of the contract, it is 
evident that the Admiralty absolved Messrs. Laird and 
Colesof all responsibility whatever. It may be urged that the 
Admiralty took over the ship in ignorance of her qualities. 
But what must we think then of the Controller aud Chief 
Constructor—the technical advisers of the Lords of the 
Admiralty—who permitted them to take her over withont 
protest? On the 8th of August Messrs. Laird applied for 
payment of the balance due them. On the 24th of the same 
month Sir Spencer Robinson made a minute of a letter 
which he proposed should be written to Messrs. Laird, 
in which the following passage occurs : “ If the designer of 
the Captain had properly ascertained the position of the 
centre of gravity of the ship with reference to the meta- 
centre, as she was originally designed to float, it was 
evident that this relative position might have been most 
seriously affected by an increased immersion of the hull 
exceeding 2ft., and the qualities of the ship at sea might 
have been endangered. Accordingly their Lordships took 
an early opportunity of ascertaining the facts of the case 
by actual and careful measurement. The result has been 
such as to show that, though under certain conditions the 
stability of the Captain is not altogether satisfactory, the 
ship may be accepted, and their Lordships have therefore 
given directions for the final payment of the account.” 
The “certain conditions” referred to were, we may state, 
only called into existence—according to the evidence con- 
tained in the volume before us—when the Captain had 
neither coal ror stores on board; and it is admitted that 
they would not exist at all if her double bottom was filled 
with water ballast by the means provided for the purpose. 
The Admiralty accordingly paid for the ship, and took her 
off Messrs. Laird’s hands, aad in doing so they took the 
responsibility also. Under the circumstances, it is idle to 
attempt to prove that Captain Coles or Messrs. Laird are 
in any way chargeable with the loss of the ship. This 
disposes of the second proposition. 

As regards the responsibility of the Admiralty Lords 
who sent the ship to sea, a great deal might be said. In 
one sense they are undoubtedly responsible for the acts of 
their servants; but, on the other hand, it is evident that, 
from the nature of the constitution of the Board of 
Admiralty, it was utterly impossible that the Lords should 
know anything concerning the safety of the ship which 
they were not told by the Controller and Chief Con- 
stractor. As regards this poiut, however, we caunot do 
better than quote Mr. Childers’ own straightford, manly 
words :—“ So much has been said on this subject of re- 
sponsibility by witnesses at the court martial, and in the 
correspondence produced before it, that it appears to me 
desirable to state, without reserve, that which is laid down 
in the Order in Council of 14th January, 1867, namely, 
that the First Naval Lord is responsible to the First Lord 
of the Admiralty for advice and action in matters relating to 
the fleet and the personnel of the navy; that the Controller 
of the Navy is similarly responsible to him in matters 
relating to construction and materia]; and that so long as 
these and the other officers whose functions are defined by 
the Order in Council faithfully perform the duties of their 
several departments of business, communicating with each 
other when necessary, and advising the First Lord, and 
taking his decisionon all matters requiring his authority, he 
is responsible for those decisions, and generally for the ad- 
ministration of naval affairs. Whatever changes in the detail 
of Admiralty business experience may prove to be desirable, 
I trust that the principle of individual responsibility both 
of the First Lord and of the other members of the Board 
of Admiralty will be maintained unitpaired.” 

We now come to the fourth proposition, which seriously 
implicates the Controller, the Chief Constructor, and their 
assistants. If we put the best construction on their actions 
in the matter, and accept as true the statement that they 
saw no cause for apprehension in the results obtained by 
the inclination trials, we must also accept their state- 
ment as a direct assertion that they were incompetent 
and unfit to hold the posts they filled. There is no pos- 
sible escape from this conclusion. All that has been said 
and written since, goes to show that the Captain ought 
by theory to capsize exactly as she did. Neither Mr. 
Reed, Sir Spencer Robinson, Mr. Barnaby, nor anyone 
else disputes the accuracy of the trials, or has ventured 
for even a moment to assume that the loss of the 
Captain was not an event reasonably to be predicated from 
the calculations. On their own showing they were unable to 
draw the proper deductions from the results of the inclina- 
tion trial, therefore they admit themselves to be sofar incom- 
petent individuals unfit for their posts. The logic of facts is 
against them ; if they did not know that the Captain was 
liable to overset in a gale they ought to have known. Mr, 
Barnaby is now head of his department, he has had further 
calculations to make regarding the stability of other ships; 
are his statements on the subject, the public will ask, 
worthy of the slightest consideration? The obvious anwer 
is, that the opinions of the department, taken en bloc, are 
utterly untrustworthy. We can, however, admit that 
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ignorance might, under the circumstances, be a good 2xcuse. 
If a man fires a.gun at another, not knowing the gun to be 
loaded, he is guilty of an error of judgment only. If Mr. 
Barnaby thought the Captain safe enough, then the worst 
charge that can be brought against him and his depart- 
ment is that neither he nor his staff knew their busiress, and 
we may so far acquit them of all responsibility; only the ques- 
tion then suggests. itself, How comes it that the Admiralty 
are without competent professional advisers ? But unfortu- 
nately we find grave inconsistencies in the defence put for- 
ward by the Controller’s and Constructor’s departments. We 
have printed evidence, in the shape of a paper on the 
“Stability of Ironclads,” the joint production of Mr. Reed 
and Mr. Barnaby, and read before the Institution of Naval 
Architects in April, 1868, which demonstrates that both 
Mr. Reed and Mr. Barnaby were perfectly competent to 
use the calculations made for the Captain with effect. In- 
deed, Mr. Reed’s own evidence before the court-martial is 
conclusive on this point, as will be seen, if our readers 
will peruse with care the sixth paragraph of Mr. Childers’ 
conclusions, as we have reproduced it at page 433, Mr. 
Reed has since written to the Z'imes, but he has not con- 
fessed that his memory was in any way defective. 

This fourth proposition beyond doubt contains the whole 
truth. The Admiralty, in deference to the opinions ex- 
pressed, or acting on the fact that no adverse opiuions were 
expressed, by their professional advisers, sent the Captain 
to sea without a word of warnivg to Captain Burgoyne or 
Admiral Milne. It is simply nonsense for these advisers to 
attempt to assert that they are uot respousible because, 
forsooth, they opposed the building of the Captain. 
That opposition, if conscientious, was so far unobjec- 
tionable, but there is fortunately a stronger and wiser 
opinion than any held by Mr. Reed or Mr. Barnaby, and 
that opinion compelled the ship to be built; but being built 
the responsibility of the technical advisers of the Admiralty 
did not cease, as they would haveus believe. No court of law 
in the land, no jury of intelligent men could admit such 
a plea for a moment. ‘The ship was launched, but, 
even then, so long as she lay in harbour, no harm was 
done. ‘The Controller's department were instructed to 
say whether she was or was not fit to go to sea. 
They neglected their duty, did not execute the work 
appointed them as they ought to have done, and the 
ship went to the bottom. The plea that they would not 
approve the design of the ship because they kuew she was 
unseaworthy is radically bad for the pleaders; it only in- 
creases the gravity of the charge against them ; be- 
cause if the ship was, in the opinion of the pleaders, 
unsafe, they should have been the more careful to 
take the first opportunity of demoustrating the accu- 
racy of their conclusions. It is unnecessary for the 
moment to proceed further. The nation will agree with 
Mr. Childers, that a very heavy responsibility attaches to 
the Chief Constructor of the navy and his subordinates. 

The charge against Captain Burgoyne has never been 
seriously made. It is obviously absurd, and therefore we 
shall not refer to it further. There are many other points 
of interest in Mr. Childers’ Minute which we cannot 
notice now for lack of space. They shall receive due atten- 
tion at another time. 


THE LAYING OUT OF SEWAGE FARMS. 

Ay obvious distinction must be drawn between the irri- 
gation of land with sewage as practised in the Cragentinny 
style some years ago, and that which now prevails in those 
instances in which irrigation has been adopted. Again, 
to go a little further, another and a nicer distinction must 
be made between the mere irrigation of land, judiciously and 
scientifically carried out to a certain point, andthe thorough 
practical application of the system. The latter consists in 
the establishment of a sewage farm upon which various 
crops are grown, instead of the utilisation of the sewage 
being limited, as it originally was, to grass crops. Not only 
wasrye grass the only crop to which se-vage was first applied, 
but many able and unprejudiced parties sincerely believed 
that the principle of its utilisation was not capable of 
being extended to roots and cereals. It is needless to 
assert now—as we always have asserted—that this idea is 
fallacious, and that ultimately it will be found that sewage 
can be advantageously and profitably applied to every 
description of plant and crop. This was first partially but 
conclusively demonstrated by the Lodge Farm at Barking, 
upon which, by the application of Loudon sewage, nearly 
every plant that could be of use to mankind was grown, 
either in large quantities for the market, or in smaller for 
the sake of experiment and proof. In connection with the 
Barking farm, it must be borne in mind that although it is 
the results we have chiefly to consider, yet the operations 
there are of an exceptional character. The sewage can be 
taken when required, and there is no necessity for pro- 
viding for the disposal of a single ounce unless it be 
needed. These conditions are the very opposite of those 
which obtain in the majority of instances. In these the 
sewage is always flowing, night and day; it must be dis- 
posed of in some manner or other. This is the case at 
Croydon and in all towns similarly situated, and accounts 
for the circumstance that a large area of the land available 
for irrigation purposes must be laid down in grass of some 
kind or other. Rye grass is the favourite, as it will appa- 
rently stand with impunity very large and constant doses 
of the fertilising liquid. It thus acts as a sort of safety- 
valve to the rest of the crops, many of which can only be 
sewaged at stated periods. In a word, it may be stated 
comparatively, that while cereals and roots must be irri- 
gated, grass crops may be inundated with sewage, pro- 
vided always that it is not permitted to stagnate on the 
surface of the fields. In a word, the laying out of the 
farm must be regulated by the nature of the crops intended 
to be grown thereon. 

It is a common and at the same time a very serious 
mistake to suppose that, even in the case of that almost 
insatiable plant rye-grass, there is no limit to the quantity 
of sewage that may be applied. There is unquestionably 
for every plant and crop a proper maximum allowance of 
the fertilising fluid, and, moreover, what is of equal import- 
ance, its proper periods of application and the proper 





intervals of repose. All these conditioas, which it must be 
confessed are not thoroughly ascertained at present, ought 
to be scrupulously observed if the plant is to be cultivated 
in its greatest perfection. Any violation or neglect of 
these orthodox principles will inevitably lead to the non- 
development of the plant, the vexation and chagrin of the 
agriculturist, aud the financial failure of the project. It 
is just here that the old-fashioned farmer comes to grief, 
He imagines he has nothing to do but to turn the sewage 
on to the ground, and that then he ought to realise splen- 
did crops. He ignores or rejects the aid of the engineer 
and the chemist. He considers all laying out and forming 
of the ground as an unnecessary expense, and obstinately 
refuses to avail himself of the assistance that scieuce has 
placed at his disposal. To suppose that sewage can be 
utilised to advantage on ground that has not received any 
preparatory formation and levelling, is as absurd as to im- 
agiue that acountry hill road could be traversed by a Lon- 
don and North-Western express locomotive. The farmer 
and the agriculturist must renounce their old, obsolete 
ideas, and leaven their practical knowledge with a large 
admixture of theoretical and scientific information. Inde- 
pendently of sewage farming not being practicable so long 
as the ancient established notions about the soil and its 
tillage are maintained, it must be borne in miod that the 
land itself is not what it was. There are thousands and 
thousands. of acres which have become so much im- 
poverished by a bad system of cultivation as to be almost 
hopelessly barren, and not reclaimable by the application 
of any ordinary kind of mauure. ‘This is a description of 
land for which sewage is peculiarly we!! adapted, and it 
may be fairly stated that there is no land so barren, 
poor, or uutractable, that it may not be rendered, if uot 
fertile, at least productive, by a judicious irrigation with 
sewage. Meadow land is that which requires the least 
amount of laying-out or furmation. If it be naturally 
level, or uniform in its rate of inclivation, the cost of pre- 
paring it for the application of sewage is reduced to a 
minimum. Scarcely anything more is needed than to lay 
out and form the carriers and gutters which convey the 
liquid from one part of the field to the other. It isseldom, 
however, that ground can be got under circumstances so 
peculiarly favourable in theirnature. Generally, a certain 
awount of levelling has to be performed, even if it be con- | 
fined to merely superficial dimensions, and this will aver- ! 
age in price about 30s. per acre. The catchwater | 
principle, the chief characteristic of which is that the) 
same sewage flows over the whole of one or more | 
fields before finally passing off by the outlet, requires the 
least preparation of the ground, but it demands a good deal 
of care in its application, or some parts of the land will re- 
ceive more benefit than others. 

The natural furmation of the ground will exercise a con- | 
siderable influence upon the artificial method of laying it | 
out that may be adopted. Obviously it would, in the | 
majority of instances, be more economical to adapt the | 
laying out of the land to the natural contours, than to in- | 
troduce a method which would be totally at variance with | 
the lie and slope of the ground. It might be imagined 
that a perfectly level area was the best to operate upon 
with sewage irrigation, but this supposition is not strictly 
correct, as a great deal will depend upon the crops intended 
to be raised. An undulating tract of land, with a gentle 
inclivation of a uniform character, is to be preferred to a 
perfectly dead level. Slopiug ground is not by any means 
unfavourable for sewage farming. It is rough, uneven 
ground, with a constant succession of slopes of different | 
rates of inclination and running in different directions, | 
that is the most difficult to deal with, and the most expen- 
sive to reduce to a condition fit for tillage or arable pur- | 
poses. In addition to the influence exerted by the natural | 
physical features of the ground upon the cost of its forma- | 
tion, the crop selected for growth very materially affects 
the same item. Land intended for the raising of cereals 
is, as arule, the most expensive to form and lay out. That 
appropriated to bulbs comes next, while grass can be 
grown heavily on ground that has received little or no pre- 
liminary preparation. The formation of ground for the 
growth of the first-mentioned description of crops has, in 
actual practice, reached the figure of twenty pounds per 
acre. ‘The ridge and furrow was the method of farming 
adopted, and the work was thoroughly well done, and not 
intended to be done again, which is not always the 
case in farming operations. At the same time it is 
only fair to mention that this price is an exceptional 
one, and was due to special circumstances. Whatever 
details may vary in sewage farming, there are certain 
principles which must always guide the proceedings. A 
portion of the farm must be laid out for grass, always re- 
served vt all times of the year for that crop. The propor- 
tion of this area will be determined by the relative ratios 
of the total acreage of the farm and the quantity of sewage 
to be disposed of by irrigation. The sewage cannot be re- 
tained more than a day in the reservoirs, as they are not 
constructed to hold more than the amount due to that 
period, Again, there is a large number of crops which it 
is impossible t> irrigate except at stated periods, Any ill- 
timed or overdosing would be fatal to them. It is readily 
perceived that there is required much judgment, care, and 
practical mauagement so to arrange the ground and the 
crops that they may all take their maximum quantity of 
sewage, and as often as possible, without injury to them. 
It would thus evidently be advisable to put in a series of 
crops that would not all come up at exactly the same time, 
but if practicable permit of an interval between each. 
There isa great deal to be etfected in this respect yet. We 
do not go so far as to assert that, by the application of the 
principle of sewage irrigation, it will be eventually possible 
to grow every description of crop all the year round, but 
we do assert that we have not yet by any means accom- 
plished what is to be effected in this particular branch of 
agriculture. The temperature of sewage is considerably 
above that of the airin winter, and has already been shown 
to have a most beneficial result upon the productive powers 
of the soil, If, at the present day, we do not actually 








subvert the laws of nature, yet the resources at our com- 





mand are so powerful, numerous, and varied, that we 


virtually render ourselves almost independent of their in- 
fluence, 
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The Post-office Iiirectory of the Engineers, and Tron and Metal 
Trades; comprising every trade and profession in any, way 

connected with the above trades throughout England, Wales, and 
, Scotland. London: Kelly and Co. 
Messrs. KELLY AND. Co. have, in this volume, extended 
to new fields their already wonderfully wide, varied, and 
successful labours as compilers of directories. They are, 
practically, monopolists in this peculiar line of literary 
work, having created themselves such by the unapproached 
excellence, reliability, and extent of their labours in their 
peculiar field. Weare particularly and specially interested 
in thi, their new enterprise, inasmuch as it supplies a vast 
body of information of special class value in a most con- 
venient form, and of an almost exhaustively thorough 
character. -There must be great difficulty in making a 
first issue of such a book at all comjlete. In this respect 
we have put the work to a severe practical test which it 
has borne remarkably well. Judging from our own 
experience, the want of this directory has been long and 
severely felt, and it must find its way into every engiveer’s 
office, where its lucid arrangement, its accuracy, and its 
completeness will win for it golden opinions. 








NOTES ON THE RUSSIAN EXHIBITION OF 1870 
No. IV. 


The Imperial Naval Museum exhibited samples of arms used on 
board the Russian fleet, consisting of the Baranoff rifle, common 
pistol, and the Colt revolvers manufactured in Kussia. 

All the ironclads in the Russian fleet are now provided with 
8in. or Yin. steel guns. Some monitors have, been armed with 
15in. smooth bores, and all vessels intended for long cruises have 
6in. rifled steel guns. 

At the Exhibition was to be seen a wooden model of the monster 
gun that we have heard so much of, which is intended to be used 
at sea, and will, with three similar guns, form the armament of a 
two-turreted monitor now being constructed on the Neva. It is 
of 20in. calibre, a smyoth bore muzzle-loader, weighing about 45 
tons, and will throw a spherical shot weighing 1008 lb., the 
impact of which, they say, is calculated to crush in the sides of 
the most formidable ironc.ad. This gun, which was cast in the 
Government Steam Cast Iron Gun Factory, has been tried under 
the direction of Major-General Testitch, commandant of the 
Cronstadt artillery. It was fired 314 times, each projectile 
weighing 1008 |».,, the recoil was 7ft., the initial velocity 1120it.; 
pe cussive force at a distance of 50 ft, about 10,000 tons. 

The wrought iron gun carriage—the original one used when 


| trying the gun—designed by the above gentleman, was also shown. 


It was manufactured at the Government Kamskovotkinsky 
Works. There were also exhibited four samples of the monster 
projectiles used (spherical shot, weighing 1008 lb. English each), 
and valued at 1 rouble 46 copecs per pood. 

The Chief;Administration of Military Engineering exhibited a 
variety of articles connected with tkat branch of the service, 
among which the models of armour plating for fortifications 
deserve tu be noticed. They were—a model of the armour-plated 
breastworks of the Constantine battery at Cronstadt, made to 
the scale of one-hundredth of the natural size, representing the 
five gun breastwork on Colonel Schwede's system, consisting of 
7in. plates, on a lining of inch plates and anyle iron, laid on to 
the granite work, with an increased thickness of 54in. plates 
round the embrasures; the three-gun breastwork on the 
Lancaster system, and two breastworks for six and nine guns, 
designed at the otiice of the Chief Administration of Engineering, 
formed of 9 in. plates, and lining, lai on to a system of iron 
girders, 

The other model represented the armour plating of the front of 
the defence casemates of the sea batteries at Cronstadt, consisting 
of 9in. plates on a living formed of three rows of supports crossing 
each other, covered with thin plates, and bolted together. A set of 
intrenching tools, conducting wire for firing mines, for field 
telegraphs, are also exhibited, and a field telegraph train of 
twenty miles. The latter, with apparatus and portable station, 
is valued at 18,000 roubles (£2400), All these are of first-rate 
workmanship. 

The military small arms exhibited by the War-office were from 
the Government factories which have been leased to private 
individuals. The quality uf the specimens shown was, in all 
respects, of the highest class. They consisted of model breech- 
loaders, which have served as patterns in the conversion of the 
old rifles. It must be observed that in the matter of small arms 
Russia has not been so fortunate as with her artillery, the various 
systems that have been tried, the Carher, Krink, and Burancf, 
not being considered equal to the Chassepot or Snider rifle, and 
there appears to be sume difficulty in deciding what arm is to be 
introduced into the service. Not long ago the favourite rifle of 
the Government was one in which the opening of the breech is 
effected much in the same way as in the Prussian needle gun. 
It is fired with a cap. The escape of gas is prevented by a 
bullet placed at the back of the charge, which, under the force 
of the explosion, tightly fills up the back of the breech. After 
firing the bullet is thrown forward by the succeeding cartridge, 
with some little assistance from an arrangement designed to 
effect the first movement of the bullet, and it then becomes the 
projectile. The American Berdan and the improved Berdan 
rifle have been supplied to the army to the extent of several 
thousands. 

The array of bright arms shown by the Zlatoust Government 
Works in the Ural was interesting, affording a variety of steel 
articles of excellent quality, among which the pliable sword 
bayonets and spearheads and Toledo blades were conspicuous. 
The above works have long been celebrated for their productions 
in cast and shear steel, and thirty years ago Colonel Anossof, who 
had the management of this establishment, was the first whose 
researches in this department enabled him to revive the natural 
damask in a degree of perfection which has not been produced 
even by the ancients, and which certainly could not be ap- 
proached by fabrics of any Eastern nations, whether Persian 
or Indian, ‘The Russian damask, which was manufactured at 
Zlatoust, was a particular modification of cast steel, presenting 
a peculiar character in its crystallisation, which character betrays 
itself through the corrosion of acids, by acting more energetically 
between the interstices of the structure than elsewhere, and 
tracing out the arrangement of the crystals. The process 
adapted by Mr. Anossof communicated to cast steel the elastic 
properties of a softer material. The blades manufactured by 
him, on being tested, could be bent double and back again 
several times without breaking. It was thought by the inventor 
that the employment of damask might be extended to the 
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manufacture of penknives and razors, surgical instruments, &., 
in which keenness of edge is the first consequence, particularly 


_as the natural damask is ill adapted for the purposes of war as 


at present practised by Europeans. At the Exhibition there was, 
however, no evidence of his suggestion having heen carried out. 

In reviewing the progress of mechanical enterprise in Russia 
one cannot but admit that, considering the comparatively short 

period which has elapsed since that country first became ac- 
quainted with the arts and science of the West, the degree of 
perfection arrived at is upon the whole satisfactory, but in 
many of the details of mechanical art it will not bear com- 

rison with countries like Great Britain, France, and Germany ; 
and it should be borne in mind that Russia has always possessed 
much foreign supervision in her establishments. Of the products 
of Russian manufacture it may be said that in many instances 

they have attained a high degree of excellence, such as satisfies 
the consumer, but the prices at which many of them are offered 
to the public are enormously high. The interests of the im- 
mense mass of the Russian people who consume are thus sacri- 
ficed to increase the wealth of a comparatively very small, but 
at the same time influential, class who manufacture, many of 
whom are not Russians at all, but resident foreigners, German 
and English. By virtue of their comparative intelligence they 
direct the press, constitute practically public opinion, and 
exercise a pressure on the Goverament in favour of their own 
monopolies. A spirit of patriotic nationality amounting to 
fanaticism is to be observed among several influential people. 
This tends to induce them to encourage native manufacturers 
as a matter of national pride, without too closely scanning their 
individual interests as consumers and the quality and price of 
the articles produced. This mode of action is applied also to 
machinery and railway material, which, for the benefit of the 
community at large, they should endeavour to obtain as cheaply 
as possible. On the subject of mechanical construction a corre- 
spondent of an influential Russian paper says, when criticising 
the machinery department of the Exhibition :— “It is curious to 
reflect with what ludicrous importance five or six years ago some 
persons endeavoured to prove that the levying of a duty on 
machinery was equal to a taxon the human thought. Necessity 
has compelled us to disown such opinions. In the meantime 
they have cost us no small sum, for in the space of ten years we 
have paid as much as 400,000,000 silver roubles alone for 
machinery and heavy work in different metals, whereas one 
quarter of that sum would have been sufficient to resuscitate 
and enliven our metallurgical industry, The requirements of 
railways and steam navigation have rendered protective measures 
for our mechanical productions more imperative than ever. All 
this was ignored till the year 1868 ; at that time the manufac- 
ture of parrots’ cages was protected by a duty of 8 roubles per 
pood, while machinery was admitted duty free ; at the same time 
it should be premised that the introduction of machinery con- 
struction into Russia presents no other obstacle than tho-e which 
are common to other industries.” Here is entirely ignored the 
enormous benefit that Russia has derived from the free and 
unrestricted importation of machinery of all kinds. We need 
only allude to cotton machinery, which has made Russia one of 
the largest producers of cotton goods in Europe. So beneficial has 
it proved, in fact, as has been also the importation of machinery 
for the spinning and weaving of other textile fabrics, that with 
all the pressure that has been exercised, with a view to encourage 
home production at the expense of foreign ingenuity, it has in 
this instance utterly failed. This, be it remarked, is not 
attributable to any enlightened view taken of the subject, but 
is rather owing to the private interests of a compact “ring” of 
wealthy manufacturers, whose dictatery powers, in whatever way 
they may affect the bulk of the population, owing to the apathy 
of the multitude, are seldom questioned. 

It is noticeable that the display of machinery, quiescent and in 
motion, has somewhat astonished the uninitiated visiting the 
Exhibition, who never beheld such a spectacle before, and has 
influenced the Russian specialists, who have assumed an amount 
of confidence in the extent, power, and quality of Russian pro- 
duction which does not exist. In speaking of the locomotives 
exibited, the above correspondent says:—“ It should be borne in 
mind that, with the exception of the Warsaw Railway Company, 
all the other establishments exhibit merely their first efforts ; 
therefore, in expressing the opinion of those versed in such 
matters, I may add that all the samples of locomotive construc- 
tion are of considerable merit, and worthy of every praise and 
encouragement; and it remains to be desired only that this 
business should be established among us as quickly and as firmly 
as possible, for which a very simple remedy is to be recommended 
—viz., that of ordering all our locomotives at home, and not of 
foreign makers. Large orders will be the best means of improving 
and cheapening their production.” As to their rolling stock, he 
goes on to say that “there can be no doubt that shortly not a 
single railway carriage or wagon will be purchased abroad.” 

Russian economists maintain that it was the free importation 
of foreign machinery which was the principal cause until now of 
the non-success of mechanical enterprise in Russia, ignoring the 
fact that this branch of industry calls for an amount of material 
and social development which has not been arrived at in that 
country. One of the great drawbacks to the development of 
mechanical construction in Russia has been the absence of regular 
apprenticeships in the middle class, as adopted in the West of 
Europe. This defect originated in the contempt engendered by 
bureaucracy for any profession which involved manual labour, 
and which was deemed the inheritance of the serf alone ; it is 
this element which has for generations exercised such a baneful 
influence on the material prosperity of the country. The 
mechanics of Russia are chiefly ‘liberated serfs, those who 
belonged to private individuals and others who became free when 
discharged from the Government works, to which they had been 
a descripti ever since the time of Peter the Great. Serfdom, it 
would appear, has been beneficial to the class in question. The 
proprietors were in the habit, with the view of increasing their 
revenues, of apprenticing their serfs to various trades, from whom 
they exacted the pay received when out of their time. The present 
generation of mechanics now practically reap the benefit of a trade 
at the fingers’ ends, which probably they never would have been 
able to obtain of themselves. The Kamissaroff Technical School at 
Moscow, and similar establishments lately formed in other towns 
of Russia, and designed to satisfy the want experienced for regular 
apprenticeships. ‘The Technical School of St. Petersburg, which 
has for years remained almost useless, has been latterly trans- 
formed, and the element of practical instruction brought promi- 
nently forward. Some of the principal works of Russia are still 
under the superintendence of Englishmen, but the German 
element has prevailed now for a number of years in the higher 
branches of mechanical art, descending in the scale to drivers on 
Russian railways. 

The planning of the lines, surveying, and the construction of 
the permanent ways, bridges, &c., are altogether in the hands of 
Russian engineers, chiefly pupils of the corps attached tothe 
Ministry of, Ways of Communication... , 

The mechanical department of the Exhibition offers a striking 
proof of the small inventive capacity of the Russians, the 





number of articles embodying original thought and conception 
being very poorly represented. This defect may be also inferred 
from the fact that during twenty years ending 1865 the number 
of patents granted in Russia was only 1000 in all, of which 209 
only fell to the share of bond fide Russians. To compensate this 
the workman is endowed by nature with a certain versatility and 
manual dexterity which, under proper guidance, and with the 
spread of education, will not fail to produce important results. 
Socially the Russian mechanic will not compare with his com- 
peers of this country or any other on the Continent. His wages, 
considering his wants, are very good, from 2s. 8d. to 4s. per day. 
He lives in what. is termed “artels” a sort of joint-stock com- 
munity, where as many as twenty eat, drink, and sleep in the 
same apartment. Bedstead and bedding are almost unknown 
tohim. The “nari,” a sort of low wooden platiurm, slightly 
slanting, erected round the room, forms the resting-place of the 
Russian mechanic. 

A great drawback to the spread of technical knowledge among 
the educated classes is the want of standard works on the 
various branches of mechanical art. This is éxplained by the 
fact of the difficulty of obtaining first-rate translators and com- 
pilers, Numerous handbooks have been published, but they 
scarcely answer the purpose. There are also a few illustrated 
periodicals bearing upon technical matters, but they are of an 
inferior kind when compared with the productiuns of this country. 





THE LOSS OF THE CAPTAIN, 

Tue First Lord of the Admiralty has appended the fol- 
lowing summary to his Minute on the loss of the Captain, 
referred to at length in another page :— 

(1) On the 24th April, 1866, the Duke of Somerset's board 
authorised Captain Coles to communicate with Messrs. Laird, with 
a view to that firm tendering for the construction of the Captain. 
Captain Coles was informed that, before Parliament was asked 
for the requisite votes, the design would have to be approved by 
the Admiralty ; and with reference to that design the board laid 
down certain conditions as indispensible. Of these, one was that 
the ship should possess the sea-going qualities of a good cruiser. 
No reference, in this communication, was made to any responsi- 
bility for the design being placed on Captain Coles or Messrs. 
Laird. 

(2) On the 23rd of July, 1866, the succeeding Board of Admi- 
ralty dealt with the design prepared by Captain Coles in com- 
munication with Messrs. Laird. Neither in the minute of that 
date nor in the letter of the following 10th of August was it dis- 
tinctly stated that the design had been approved, or that the 
indispensible conditions laid down in the minute by the preceding 
board, dated the 24th April, had been complied with. But the 
board approved of this ship being built as proposed, on the entire 
responsibility of Captain Coles and Messrs. Laird, and laid down 
that their entire responsibility referred to the design, the efficient 
construction of the ship, and the satisfactory accomplishment of 
their undertaking to complete her as an effective sea-going man- 
of-war. 

(3) Lt is clearthat, whatever may have been contemplated by the 
previous board, aud to whatever extent the approval, on the 23rd 
of July, of the ship ‘* being built as proposed” was intended to 
express approval of the actual design, Captain Coles and Messrs. 
Laird accepted the entire responsibility for that design, and that 
the Controller of the Navy and his officers were for the time relieved 
from any responsibility as to the design. 

(4) It is also clear that, from first to last, both Captain Coles and 
Messrs. Laird were entirely satistied that the Captain fulfilled the 
conditions on which she was built under their responsibility. 

(5) It is also clear that as soon as the Captain was completed, 
and it became necessary to try her at sea, although the responsi- 
bility of Captain Coles and Messrs. Laird continued, and they 
could not be relieved from it until the ship’s trials were over, yet 
the Controller of the Navy and his officers became responsible for 
the ship’s fitness to go to sea ; so that if they had reason to appre- 
hend danger from her trials it was their duty to make representa- 
tions accordingly. 

(6) It is also clear that no such danger was apprehended by the 
Controller of the Navy, or by any of his officers. Throughout the 
voluminous reports which were made by the Controller, who 
watched ber first trial at sea, the Chief Constructor, and his assis- 
tants, very little allusion was made to the question of the Cap- 
tain’s stability, and certainly no fears were expressed, or even 
hinted at, that she would be capsised from want of stability. Even 
when, during her fourth trial cruise, Mr. Barnes’ first calculation 
of her curve of stability was before him, the Controller of the 
Navy saw no reason for any longer hesitating to accept the ship, 
or for communicating the calculation to the officers. I 
am aware that in his evidence before the court-martial 
the late Chief Constructor stated that ‘‘ As soon as the news 
of the Captain’s disappearance came to this country I concluded 
that she had capsised under the pressure of her canvas, and again, 
I also knew that a friend of mine, an admiral in the service, took 
great pains to impress upon Captain Burgoyne that particular 
danger of her capsising under her canvas to which reference has 
been made. I cannot, however, bring myself to believe that Mr. 
Keed’s memory was accurate when he gave these answers. For if 
they correctly describe his anticipations, a heavy responsibility 
rests upon him in never having warned the Controller of the Navy 
of the danger he apprehended, and in having, on the contrary, 
recommended that the ship should be tried at sea, 

(7) Itis also clear that the First Sea Lord, who is responsible to 
me for the instructions to ships in commission, was, in the absence 
of any such warning, fully justified in the orders, which he pro- 
posed to me, for the trials of the Captain at sea. 

(8) I am, at the same time, of opinion that the experiment to 
ascertain the actual position of the centre of gravity should not 
have been postponed until just before the Captain’s fourth trial at 
sea. The Chief Constructor had, in his report of the 2nd August, 
1866, pointed out the risks of mistakes in this respect to which 
ships armed and plated like the Captain were liable; and when 
Messrs. Laird on the 24th February, 1870, requested that the ex- 
periment should be made, it was deferred by the Controller of the 
Navy, on the recommendation of the Chief Constructor, only until 
after the forthcoming steam trials, when an opportunity might 
offer and the weather was settled. Within a few days after Mr. 
Reed made that recommendation the error in the construction of 
the ship, bringing her about two feet deeper in the water.than her 
design had contemplated, was formally reported upon and discussed 
in the constructive department. It is, therefore, in my opinion, 
to be regretted that no recommendation to the Controller to take 
the experiment in hand was made by the Chief Constructor, who 
did not leave office until the following July ; the first intimation 
received, either by the First Sea Lord or by me, of any such pro- 
posal being a submission from the Controller himself, dated the 
20th of that month. 

(9) Tam also of opinion that (irrespectively of Messrs. Laird’s 
application for the determination of the centre of gravity) the 
late Chief Constructor ought to have recommended to the Controller 
of the Navy that the Captain’s curve of stability should be calcu- 
lated. No such recommendation was made by him either before 
or during her trials. I have referred in the present minute to the 
discussion, in 1867, of Mr. Henwood’s proposal to convert. the 
Duncan into a low freeboard fully-rigged turret ship, and to the 
objections which were made to such a ship on the ground of insuffi 
cient stability. In the Controller's minute of the 9th of 
September, 1867, this element of danger was described as 
“requirlng to be borne carefully in mind in all turret. ships 
carrying sail;” and the paper by the late Chief Constructor 
on the stability of monitors and canvas, dated the 4th 


of April, 1868, in which the diagram and calculation of the 
curve of stability were for the first time published, fully deve- 
loped these objections ; his lusions being that ‘‘ thedanger to be 
apprehended to these monitors when under sail was very great,” 
and that “‘ monitors having their ceatres of gravity situated ap- 
parently like the centres of gravity of other ships would be 
quite unfit to carry canvas.” It is true that the Captain’s free- 
board was about 6ft., and that she had a poop and forecastle, 
whereas the monitors, the subject of the discussion referred 
to, would have had only the protection of a freeboard of from 
3ft. Gin. to 2ft. 6in. But considering that the lowness of 
the Captain’s freeboard was one ot the strongest grounds of ob- 
jection to ber raised by the Chief Constructor, 1 think it is greatly 
to be regretted that he never recommended this calculation. 

(10) Iam also of opinion that it would have been better if, on 
the 23rd August, when Mr. Barnes’ preliminary report (only 
giving the curve of stability for the Captain on the assumption of 
her poop and forecastle being shot away) was made to him, the 
Controller of the Navy had called the attention of the First Sea 
Lord and myself to it, and had recommended that it should be 
communicated to the officer in command of the ship, and to the 
commander-in-chief. The Controller's minute of the 24th August, 
in which allusion is made to that report, gives no indication that 
it was otherwise than satisfactory to him, or that there would be 
any advantage in sending it to the fleet. 

(11) I would again refer to the appended papers which, at my 
request, the Controller of the Navy has prepared, explaining the 
reasons why the experiment as to the centre of gravity and the 
calculations of stability were not sooner made. There is great 
force in some of the reasons given in this paper ; but although un- 
willing, especially after the event, to express too decided a judg- 
ment upon questions open to so much doubt, I feel bound to state 
the opiuions at which | have arrived. 

(12) I must, however, add that, in my opinion, great allowance 
ought to be made for the anomalous position in which the minute 
of the 23rd July, 1866, left the professional advisers of the Admi- 
ralty. Allresponsibility for the design of aship, to be built bya private 
firm, had been for the time taken from the constructive department 
and placed on the builders tuewselves, and the naval otticer who 
selected and advised them. She was to be paid for as she ad- 
vanced, on the certificates of that officer; and it was obviously 
necessary that her trials at sea should be carried out before he and 
the builders could be deemed free from their entire responsibility. 
Yet the duty of the professional officers to report and advise the 
Admiralty, as to the titness for trials at sea of the ship, the design 
of which they had not approved, was left undiminished. 

(13) Whatever,causes may have conduced to the loss of the 
Captain, I trust that this calamity will nos prejudice the turret 
system, the establishment of which the country owes to Captain 
Coles, and the success of which in other ships is undoubted. 

(14) I may add that with a view to obtain the best independent 
scientific and professional opinion on the recent designs of her 
Majesty's ships I have adopted the course explained in the follow- 
ing memorandum :— 

** The Controller of the Navy will be instructed to prepare a 
statement showing what, ‘in the opinion of the Constructor’s 
department, as naval architects, were the faulty principles of the 

design of the Captain, aud to what extent they contributed to 
her loss. 

** Reports will be also called for explanatory of the construc- 
| tive design of the Moaarch, with respect especially to her greater 
| or less security, as compared with the Captain. 
|  ‘** Reports will further be prepared relative to the designs of 
| the Invincible class, the Devastation class, the Cyclops class, the 
| Glatton and the Inconstant class, and as to what further improve- 
ments can be made in those designs. 

**My lords have determined to appoint acommittee to whom 
these reports will be referred, and who will be requested to give 
their lordships the benefit of their advice and opinion.” 

‘*In considering these reports the committee will advise my 
lords whether, with reference to the present state of the science 
of naval architecture and the requirements of naval warfare, the 
| principles which should regulate the form and type of war ships to 
be built for this country, are fully satistied by these designs, and 
by the improvements recommended in them, or whether any 
further modifications are desirable. 

** By the appointment of this committee my lords hope to give 
further etfect to the policy which they adopted in 1869, when the 
designs of the new turret ships were referred for the opinion of a 
committee.” 

Let a copy of this minute with its appendices, of the minutes of 
the court martial, and of the board minute thereon, be laid before 
Parliament. Hueu C, F, CHILDERS. 








WINDING ENGINE AT THE HOUSSU 
COLLIERIES. 

On our opening page we illustrate a pair of winding-engines, 
200 horse-power, recently erected at the coal mines of Houssu, in 
Ceutral Belgium, manufactured by the Compagnie Belge, of 
Brussels. The engines work with a cylinder pressure of 52 lb, 
on the square inch, and lifts twenty-four hectulitres of coal at 
one time from a depth of 650 metres, at a velocity of seven metres 
per second. We are informed that their acting has given great 
satisfaction. 

The drawings so fully illustrate the peculiarity of the engines, 
that the engineers, to whom we are indebted for the tracings from 
which our engravings were prepared, do not consider a more 
detailed description necessary. We see some reasons for regretting 
that they should have arrived at this conclusion, 





THE LATE PROFESSOR BISCHOF. 

TxE death is announced of Bischof, the distinguished chemist 
and geologist, who has for wore than half a century devoted his 
life to the advancement of natural science, and has long been one 
of the most valued teachers in the Prussian University on the 
Rhine. Professor Carl Gustav Christoph Bischof was born at 
Niiremberg in the year 1792. At the termination of his acade- 
mical course he was appointed private tutor in the University of 
Erlangen, but at the age of twenty-seven was created Professor of 
Chemistry and Technology in the University of Bonn, and con- 
tinued to occupy this chair till his death. He is chietly 
known in England through his excellent and exhaustive 
manual of chemical and physical geology, which has passed 
through several editions in Germ and first appeared in 
English as far back as 1847, In 1841 he published his celebrated 
essay, entitled ‘* Physical, Chemical, aud Geological Researches 
on the Internal Heat of the Globe,” for which the Scientific Society 
ot Holland had conferred a prize. His investigations were of as 
varied a character as they were numerous. Among his papers 
may be mentioned, in proof of this, those on inflammable gases in 
coal mines and on safety lamps, which appeared in the “* Edinburgh 
New Philosophical Journal ;” those on a method of correcting 
gaseous volumes in respect to pressure and temperature ; others 
again on the action of chemical affinity exercised at a distance, 
and on electro-magnetism, the relation of glaciers to the upheaval 
of the Alps, and the interesting consideration of the question, 
*“Did vegetable life precede animal life on the globe?” i 
mewoir on the ‘‘ Natural History of Volcanoes and Earthquakes” 
appeared in ‘‘ Jameson’s Journal” in 1839, These papers, but a few 
of the many he published, denote the vast scientific area his great 
mind commanded, and tell us of the brightness of an intellect that 
has passed away. 





A MINING engineer named Griffiths has been committed for 
trial, on a coroner’s warrant, for the manslaughter of John Smith, 





at Amington Colliery, Tamworth. Prisoner drew up a cage 
without the usual signal, deceased being thereby crushed to 
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THE TOTAL ECLIPSE OF THE SUN. 


YesterDay morning another total eclipse of the sun took 
place, and it was visible in Spain, Northern Africa, Sicily, Greece, 
and Turkey. This eclipse is of special interest, because no 
other total eclipse of the sun visible in Europe will occur for 
eleven years. Many important problems respecting the physical 
condition of the sun which were partly solved in 1868 by Major 
Tennant, Captain Herschel, and other astronomers, we may 
hope have been fully elucidated by the different observers 
whose work we will now proceed to describe. 

The path of the eclipse began inthe Atlantic Ocean, and the total 
phase touched the shores of Europe near Odemira, in Portugal, at 
ten minutes past twelve yesterday. The part of Portugal traversed 
by the shadow of the moon is very little known, and the first 
place in Europe in the path of the eclipse easy of access, and 
otherwise suitable for observation, was Cadiz, where the total 
phase began at a quarter past twelve o'clock. 

At Cadiz two English expeditions were employed in the obser- 
vation of the eclipse, one of them being a private expedition 
fitted out by Lord Lindsay, at his own expense and under his 
own management. He took out apparatus for photographing in 
the most perfect manner the total phase. This apparatus con- 
sists of a reflecting telescope 12}in. in aperture, 6ft. 6in. in focal 
length, giving an image of the sun’s disc about yin. in diameter. 
'l') this telescope, in the position which would ordinarily be occu- 
yied by the eyepiece, photographic apparatas of novel construc- 
tiva is attached. 





Fig. 1 represents the upper part of the 12}in. silvered glass 
mirror equatorial telescope; P is a side view of the photo- 
graphic apparatus attached to the eyepiece, of which a front 
view is shown in Fig. 1. The solar image is reflected by the 
large mirror at the lower end of the telescope on to the small 
diagonal mirror M, and reflected from that at a right angle on 
to the photographic plates, The photographic apparatus is ar- 
ranged on a breech-loading principle, so that it contains three 
prepared plates at the same time, each in a separate slide. The 
whole of these slides are lined with solid pure silver, to avoid 
the risk of stains from the contact of the plates with any other 
metallic substance. As the observer exposes one of these plates 
and removes it an assistant places another in the lower end of 
the slide. The apparatus is automatic, and is so arranged that 
when the handle is turned one plate is released so that it can 
be carried forward, and as soon as it has passed the stop—which 
is lowered—metallic slides at each end—which, for the sake of 
simplicity, are omitted in the drawing—are raised, so as to con- 
fine the frame in the exact position requisite for taking the next 
photograph. The sliding action of these frames is parallel with 
the axis of the telescope, to reduce to a minimum the slight 
vibration which must ensue in moving the frames along. — It will 
be easily understood that time cannot be allowed for this vibra- 
tion to cease when five or six photographs have to be taken in 
the space of a little more than two minutes. Lord Lindsay in- 
tended taking four or five views of the solar dise of prominences 
in the first ninety seconds, and then exposing a single plate for 
forty-one seconds, that is to say, during the remainder of the 
totality, to obtain, if possible, an image of the corona. This 
image was expected to be at least six times as large as that to be 
taken yesterday by Mr. Brothers in Sicily. The large telescope 
used by Lord Lindsay was made by Mr. Browning, F.R.A.S., 
and the photographic apparatus attached to the instrument was 
specially contrived by Mr. Browning for this occasion. 

The other expedition at Cadiz was one of those organised by 
the Eclipse Committee appointed by the Royal Society and the 
Royal Astronomical Society. The observers at Cadiz were under 
the supervision ofthe Rev. 8. J. Perry, and the work they proposed 
to do when they left England was to examine the corona with 
polariscopes and spectroscopes, also to take sketches of the corona, 
and to try to ascertain whether the light from the planet Saturn 
was refracted in its passage through the corona, for during the 
total phase yesterday Saturn was very close to the sun. 

The next convenient place of observation was Gibraltar, and 
this branch of the English expedition was in charge of Captain 
Parsons. In addition to work of the same kind as that arranged 
for Cadiz, photographs were to be taken of the total phase at 
Gibraltar by Mr. Buckingham. Mr. Buckingham took out a 
great refracting telescope of 9in. aperture, which he intended to 
mount upon a pier of brickwork and t ; the telescope has a 
very good driving clock, calculated to facilitate the obtaining of 
sharp pictures. He also took out a portable wooden house, and 
the lower end of the telescope was furnished with a large “sleeve,” 
through which it could pass into the inside of the hut, used as a 
dark room for the photographic operations. Thus all the photo- 
graphic work was performed inside the house, and notin the 
open air. He intended to attach a camera with a lens of very 
long focus to the outside of the tube of the telescope, so that it 
might be moved by the driving apparatus, and with this camera, 
as well as with the telescope, he intended to try to get pictures of 

‘ the corona, 

Gibraltar is about thirty miles south of the central line of the 
moon’s shadow ; Estepona is a more eligible place, but it is not 
easy of access, and the locality is not a very safe one for strangers. 

The next eligible place of observation, namely Oran, in Algiers, 








is about the best of all, because it is very far to the south, and 
the climate is said to be peculiarly favourable, so that the weather 
is likely to be fine. The total phase began here at half-past 
twelve o'clock, and the town was v close to the central 
line. The Oran detachment was under the charge of Mr. Wil- 
liam Huggins, F.R.S. Amongst the observers was Mr. William 
Crookes, F.R.S. 

One of the observers under Dr. Huggins arranged to examine 
the spectra of the solar prominences with one of Mr. Browning’s 
automatic spectroscopes, lent by Mr. Spottiswoode, F.R.S. 
Another observer was told off to examine the light from the 
corona with a spectroscope of low dispersive power. This instru- 
ment was provided with recording apparatus which Dr. Huggins 
has had constructed forthe purpose. This is a mechanical contri- 
vance by which the position of alinein the spectrum can be marked 
ona screen in the field of view. Dr. Huggins himself confined his 
attention strictly to eye observations with a 6in. achromatic 
telescope, and he arranged to sit in darkness for sume time 
before the totality, so that his eye might be in the most favour- 
able condition for the detection of small changes in the corona. 
Captain Noble took out a transit instrument, and he arranged 
to take charge of the time observations, a description of work in 
which he is known to excel. Dr. Tyndall accompanies this party 
as an independent investigator. 

The next convenient place of observation touched by the 
shadow of tbe moon is Syracuse, in Sicily, where the total phase 
began at two minutes past one. Mr. J. Norman Lockyer, F.R.S., 
was in charge of this detachment, which did not reach the scene 
of operations without accident, for it will be remembered how 
H.M.S. Psyche, with this party of astronomers on board, ran 
upon a rock off Cataniaa week ago. Une of the observers under 
Mr. Lockyer will have one of Mr. Browning’s automatic spectro- 
scopes, lent to him by Mr. Gassiot, F.R.S. This instrument will 
be used for observing the chromosphere and the solar promi- 
nences. Mr. Lockyer confined his attention to observations of the 
spectrum of the corona. For this purpose he used a spectro- 





scope of large size and low dispersive power, farnishe] vith a 


single prism of flint glass. The eye-piece of this spectroscope 
has so large a field that the whole spectrum could be 
seen at the same time. Both Mr. Lockyer and Professor 
Roscoe, in their observations upon the spectrum of the corona, 
used what is known as the “method of coincidences.” This 
method consists in bringing spectra of bright metallic lines into 
the field of view, causing them to overlap the spectrum of which 
the constitution is to be determined, ‘lo du thia the slit of the 
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spectroscope is made as shown in Fig. 2. In this diagram T 
represents the section of the glass tube, the interior of which 
is a vacuum partially exhausted from the hydrogen gas. The 
electric spark is passed between two iron wires contained within 
this glass tube. The image of the spark is formed by the lens L, 
which, passing through the prism P, falls on the slit 3; 
this prism covers only one-third of the length of the slit, so 
that the spectrum of the bright lines of the metallic iron and 
those of the hydrogen gas are both seen superimposed on the 
spectrum of the corona, . 
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Fig. 3 shows the whole of the coronal spectroscope in the , 
position in which it is used. It is shown attached to the upper | 
end of a silvered glass mirror reflecting telescope of 9}in. aper- | 
ture and 6ft.in focus. The short focus, combined with the large | 
aperture in this instrument, concentrates the maximum of light | 
in the resulting spectrum; the slit marked §, as already shown 
on a large scale in Fig. 2, is in the principal focus of the silvered 
glass mirror. The whole of this apparatus was made for the 
Eclipse Committee, and placed at the disposal of Mr, Lockyer 
by Mr. Browning. 

Mr. John Brett, our well-known landscape fpainter, accom- 
panies this party for the purpose of sketching the corona. These 





sketches cannot fail to prove valuable, and may be the means 
of throwing great light on the composition of the corona, because 
the observations made with the spectroscopes will be susceptible 
of various interpretations. 

The polariscopes used by the observers at all the stations 
were principally directed to the determination of the plane of 
polarisation of the light of the corona. If time permitted, 
some of the observers intended to attempt to determine whether 
there were any sensible quantity of polarised light on the 
dark disc of the moon. For both the above observations 
a Savart’s polariscope was recommended by the organising 
committee. 
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3577. Witt1am Henry Kerr, Clontarf, Dublin, Ireland, “‘ P lain and 
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3633. James Davipson, Woolwich, Kent, “ Central-fire cartridges.”—2lat 
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$558. Witv14M Bates and Freperick Bates, Halifax, Yorkshire, ‘‘ Wash- 
ing machines.”—1l4th December, 1867. 

3569. LAURENTIUS ANDREAS WALDEMAR LuNp, Chandos-street, London, 
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3571. Josepn Bootn, Jonn Boorn, and Jeremian Boors, Rodney, near 

Yorkshire, ‘‘ Cutting or dressing stone.”—16th December, 1867. 

3591. Witt1am Epwarp Newton, Chancery-lane, London, “Tinned 
leaden pipes.”—17th December, 1867. 

3667. Geornce James Hinpe, Wolverhampton, Staffordshire, and Tuomas 
CALLENDER CALLENDER Hinpe, Ynispenllwch, near Swansea, Glamorgan- 
shire, “ Iron and steel.”—24th December, 1867. 

3688. ALFRED Vincent Newton, Chancery-lane, London, “Shot, &c.”— 
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DLETON Marsters, Lynn, Norfolk, “ Rubbing, washing, and 
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161. Henry Beavrort Sears, Liverpool, ‘‘ Cleansing and dusting grain.” 
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3171. Josepx SmitH, Birmingham, “ Breech-loading fire-arms.”—16th 
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$210. FREDERICK Watton, British Grove Works, Chiswick, Middlesex, 
“ Fabrics, &c.”—19th December, 1863. 

3182. JoHn BarracLoucH Fe.., Sparkbridge, near Newton-in-Cartmel, 
Lancashire, “‘ Railway engines, &c.”—16th December, 1863. 

3175. James Hrnpxe, Sabden, Lancashire, and WILLIAM FIELDING CALVERT 
and Emanvet Tuorntow, Enfield, Lancashire, ‘‘ Looms for weaving.” — 
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2150. ALEXANDER Francois Desay, Place Lafayette, Paris, ‘‘ Free-reed 
musical instruments.”—2nd August, 1870. 

2194. SicismunD Leont, St. Paul-street, New North-road, London, “ Dis- 
ee ome and drying, also for cooking by heated air.”—6th 

ugust, L r 

2198. JEAN Napa, Newman-street, Oxford-street, London, “ Nozzles for 
pipes used in watering gardens, &c.” 

2201. Witttam WinpLe Pitkineton, St. Helens, ‘‘ Sheet glass.”—S8th 
August, 1870. 

2219. OsporNE Reynotps, Debach, near Woodbridge, ‘‘ Thatch-making 
machinery.” 

2220. Martin Macpermotr and Artraur Davin Witams, Scott’s- 
chambers, London, ‘‘ Twisted metal bars to form augers and drills, &c.” 
—A communication from Jean Boulay. 

2225. Henry WycHERLEY and Joun Weensnaat, Westbroinwich, Self- 
acting brakes.”—10th August, 1870. 

2232. JouN Dopcron, Burnley, and WituiamM Arxkrinson, Walk Mills, 
Colne, “‘ Looms for weaving.”—llth August, 1870. 

2249. Joun Matruias Hart, Cheapside, London, “‘ Locks for carriages.” — 
15th August, 1870. 

2255. Joun Mitroy, Edin h, N.B., ‘‘ Cylindrical or columnar piers or 
foundations.”—13th August, 1870. 

2267. Evan ArnTHUR LeIcn, Manchester, ‘Cylinders and rollers for card- 
ing cotton, wool, &c.”—l6th August, 1870. 

2299. JosepH WuireneaD Broapspent, Oldham, ‘Cleansing steam 
boilers.”—20th August, 1870. 

2315. Squire Farron, Ashton-under-Lyne, “ Diminishing valves.”—23rd 
August, 1870. 

2330, Wittiam Epwarp Newton, Chancery-lane, London, “ Printing 
machinery.”—A communication from Richard March Hoe.—24th August, 

2361. Epmunp CuxrveKtox, Orient Cottage, Middle-street, Southsea, 
“ Lighting gas lamps.” 

2368. Witt1am Epwarp Newrown, Chan -lane, London, ‘‘ Lithographic 
prin‘ machines.”—A communication from Richard March Hoe.— 
29th August, 1870. 

2380. Witt1am Rupp Oswa tp, Paillon High Yard, near Sunderland, and 
Wittiam Kenmir SwappLe, New Hendon, neur Sunderland, “Steam 
engines.”—3lst August, 1870. 

2428, Jonn Banks, Cockermouth, ‘‘ Window-sash and casement fasteners.” 
—7th September, 1870. 

2537. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Rolling 
mills.”—A communication from David Isaac Jones.—2lst September, 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1533. W. ARNoLD and W. CaRNELLEY, Barnsley, ‘‘ Steam boilers.”—Dated 
26th May, 1870. 

Two fireplaces are provided surrounded by the usual water space, 
beneath which a combustion chamber is adapted, closed at the front. 
Two cross flues open at their inward ends into the two fireplaces, and at 
their outward ends communicate with spaces formed by the setting of 
the boiler, and upon which setting it rests ; but there are openings, com- 
monly called pigeon holes, whereb ications are established be- 
tween the spaces and the combustion chamber. At the back end of the 
combustion chamber is a stop, extending across the whole width of the 
setting, and immediately in front of it is a flue passing upward through 
the boiler and leading into a chamber formed therein. 

1535. W. Maram, Rotherhithe, ‘Creosote furnaces."—Dated 26th May, 
1870. 





The inventor employs a cast or wrought iron generating pan, with 
raised edges of the full size or width of the furnace, the depth, length, or 
shape of the pan or plate depending upon the size of the furnace. At an 
intermediate distance, and of the same width as the generating pan or 

late, but projecting one or more inches, according to circumstances, in 
Front of the generating plate, he fixes 4 draught box with partitions 
therein, through which the atmosphere passes to become heated before 
mixing with the gases of the creosote or other hydrocarbon, so as to effect 
the combustion and production of heat in an economical manner.—WNot 
proceeded with. 
1537. W. Astrop, Homerton, “Motive power machinery.”—Dated 27th May, 
1870. 

Conveniently near the machinery or apparatus through the medium of 
which the motive power is to be utilised is stored, in any suitable re 
ceptacle, a convenient quantity of any hydrocarbon liquid, such as spirits 
of petroleum, though it is preferred to use a hydrocarbon liquid obtained 
from shale or schist. From this receptacle the hydrocarbon liquid is con- 
veyed in suitable quantities by a pipe, or other suitable contrivance or 
means, into an air-tight generating chamber, and either on its road there, 
or when in the chamber, is generated or converted into carburetted hy- 
drogen gas by the application of heat. This gas is then lit or forced out 
of the said generating chamber, and conveyed by a pipe or other suitable 
contrivance or means to an explosion chamber, which is made very 
strong and of any suitable size and material, and, either on its road to the 
said explosion chamber, or when there, the said gas is mixed by a fan or 
other suitable contrivance or means with a proper quantity of atmo- 
spheric air or of pure oxygen gas; and as soon as the varburetted hydrogen 
gas and the atmospheric air or oxygen gas, as the case may be, which has 
been introduced, are mixed in the proper proportions, ignition takes place 
through the medium of an electric spark or other suitable contrivance ur 
means, and an immediate explosion ensues, which, by being made 
to act on a piston, or by other suitable contrivance or means, 
forces a volume of atmospheric air into an air-tight reservoir or 
chamber, and thus, by the above process of generating and exploding, the 
said gas being continuously repeated at intervals regulated at pleasure by 
controlling the passage of the said hydrocarbon liquid to the said gene- 
rating chamber or of the said gas to the said explosion chamber, the said 
air-tight reservoir is charged with atmospheric air to any required pres- 
sure, and thus c is made to communicate with any qrdinary non- 
condensing steam or other suitable engine, when the said compressed air 
acting the part of steam, will work the engine in a similar manner, 
1549. H. Kiwpaty, Randolph, U.S., “ Steam generators.” —Dated 27th May, 

1870. 


AS 

This consists, First, in a test pipe so arranged as to allow the owner or 
person in charge of the works easily and quickly to prove whether the 
indicator is in reliable working order or not. Secondly, in certain details 
in the form of the elevated reservoir, and in the manner of applying the 
buoyancy (in water) and gravity (in steam) of the buoy for closing and 
opening the valve. 

1550. J. Cope, Finsbury, ‘Steam engines.”—Dated 27th May, 1870. 

The object of this invention is to 7 the construction of steam 
engines, by which the throttle valve is dispensed with, and the steam is 
cut off direct. The engine governor is constructed and operated as 
usual, as well as the eccentric shaft, from which motion is taken for 
working the valves. Slide valves are provided, carried by rods, which 

ted together by links, and jointed to these links are smaller 





1870. 
2612. JosepH Warp, Gorton, near Manchester, ‘ Working of } tive 
engines.” 
a oHnN YULE, Glasgow, N.B., “Motive power engines.”—Ist October, 
2097. Frepericx Joun Buca, I “ d cutting 1 Po 
Re ome a , Ipswich, “ Pressing and cutting leather. 
2779. Ropert Marspen, Sheffield, “‘Skates.”—A communication from 
Adam Elijah Clarke.—2lst October, 1870. 
2878. STEPHEN TuppenHaM, Lower Marsh, Lambeth, Surrey, ‘Metal 
gates.”—1st November, 1870. 
2923. Jonn Wittiam Kenyon, Manchester, “Steam boilers or generators.” 
a — 1870. 
. JOHN HoLmes Featherstone-street, London, “ M: coff 
tea, &c.”—16th , bod 1870. 4 ritacenan 
3039. James Witt1amM ButLer, Stonebridge Park, Willesden, “Concrete.” 
unk yong 1870. 
- JOHN iN, jun., and Wiii1am Hovunse.i, Steam Engine Works, 
Greenwich, “Curved metal pipes.”—24th November, 1870. ; 
8091. FREDERICK Liverat: Rovepino and Henry Boucuer, Arthur-road, 
Holloway, London, “ Faggots or es 
a ao WHITTAKER, Manchester, “‘ Untapped nuts intended for screw 


3099. THomas CALLENDER Hiwpe, “ Fownhope, near Hereford, “Iron and 
steel, &c.”—25th November, 1870, 

3102. WaLterR Ric#arp, JonN RICHARD, and WALTER MILLER RICHARD, 

ane N.B., “‘ Printing machinery.” 

205. Wittiam Gostwyck Garp, Breaston, “ mea’ &.” 
—26th November, 1870. . She mummapebsescetses: 

3112. Joun Henry Jonnson, Lincoln’s-inn-fi 
and em) lass.” —A communication from Theodore Hyatt. 

3116. CHARLES MOND GREEN, Blandford-street, Portman-square, 
London, and Jonn Green, Windemare Cottage, Winchmore Hill, 
“ Br -loading fire-arms.” 

$117. Bensamin Josera Barnard Mtx1s, Southampton-buildings, London, 
“‘ An automatic ventilator alarm and pump for vessels.”—A communi- 
cation from William Fitzjames Thiers, p. D. Roddey, and Edward 
Parkman.—28th November, 1870. 

3130. Henry Bessemer, Denmark-hill, Surrey, ‘‘ Ordnance and in the 
mode of oe a ag November, 1870. 

Wit own Tere ioe iron | 

verpoo! ILLIAM WHITE, ow-1 pstead, ‘ and 

site, teeny Deowe High street, Lambeth, 8: Irrigating 
. Henry Dovutrton, im , Surrey, “ con- 
duits or ee sewage, &c.”—1st December, 1870. . 
155. Writiam Ropert Lake, South buildings, London, “ Axles 








and axle-boxer,’— A communication from Ernest Von Jeinsen and 
vames Monroe McDonaid. —2nd December, 157C. 
$195, Jonn Henry Jounson, Lincoln’s-inn-fields, London, “ Iuminating 





are 
links, which connect respectively through arms tocurved rock shafts, by 
which the valves are worked. From the fork which embraces the slidin, 
collar of the governor depends a link rod, which carries at its lower en 
a rocking slotted piece, which is designed to impart a variable rocking 
motion to the rock shaft. 





Class 2.-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


1523.8G. Scutick, IJdol-lane, “‘ Watering and sweeping streets.”—Dated 
26th May, 1870. 

This improved machine iscom' of two principal parts, namely, an 
upper and an under carriage. The upper carriage is constructed of plate 
iron, and consists of a cistern for holding water, having two pipes for the 
admission of air and water, and two pipes with cocks for le’ the water 
through a connecting tube of gutta-percha into the spi ling pipe 
which is at the front of the —— In front of the cistern is the driver’s 
seat, ut the side of which are the handles for admitting or shutting off 
the supply of water to the sprinkling pipe, and for throwing in and out 
of ‘e wheels and levers which give motion tothe sweeping brushes. 
O Not proceeded with, 

1541. W. Morcan, Rotherhithe, “‘Carriage axles."—Dated 27th May, 
1870. 


This consists in forming the ‘axle either with indentations in its sur- 
face or with additions thereto, so that, in place ofjthe whole of the under- 
surface of the axle coming into contact with the ings at each revolu- 
tion of the wheel, as is now the case, only ‘a portion thereof will be in 
suck contact. The same object is also effected in the axles of railway 

by the a or brasses with indentations or parts 
cut out, in place of a portion of a ring, so that the effect produced 
will be the same as in the case of the axles above described. 
1542. R. Gammon, Westbury, “ Railway sleepers.”—Dated 27th May, 1870. 

The bearing portion is T-shaped, and formed of wrought iron of a 
length suitable to width of gauge a and extending beyond the rails 
on either side. Upon the ~— and on the ends of the the inventor 
affixes wrought iron plates by means of rivets, upon which, for double- 
headed he fixes, by means of countersunk rivets or otherwise, 
wrought iron saddle pieces transverse to the bearer, curved so to act as 
a certain seating for them, and to give the necessary inclination to the 
rails. Abutting on each side of the saddle pieces he affixes wrought iron 
brackets or jaws, varied in form somewhat to suit the inclination of the 
double-headed rails, so as to sustain them in their seating and at their 


proper ini 





1543. J. Setters, Preston, “ Mileage indicators.”—Dated 27th May, 1876. 

This relates, First, to the use of the flexible shaft for conve: motion 
from the wheel of the vehicle to the index mechanism ; Secoudly, to the 
use of paper prepared to be written upon hy metallic pencils upon a 
drum for recording mileage ; ly, the use of carriers in vehicles for 
actuating the recording mechanism. 


=, =. BEssEMER, Queen-street-place, “‘ Steamships, dc.” —Dated 27th May, 


The inventor makes an o ig in the bottom of the ship, taking caro 
adequately tostrengthen the surrounding parts which rise upward into 
the vessel, so as to form a small chamber open at the buttom only. Into 
the upper of this chamber the axis of the saloons, cabins, floors, or 
ae is made to enter, and is there kept water-tight by a suitable 
eather or stuffing-box. A rod or lever is attached to the said axis, and 
carries at its lower end a heavy counterweight, which is contained within 
the chamber beforefnamed, and is q ly i i in and sur- 
rounded with water. The counterweight, by the force of gravity, will 
tend to hang vertically downward, and is attached tu an axis running 
parallel to the keel of the ship. This weight will always tend to keep in 
a horizontal position any floor or platform attached to such axis at right 
angles to the rod. The counterweight may be spherical in form, or it 
may be cylindrical with pointed e but it is preferred to be of such 
form as will present two large flat surfaces, having a thin edge to cut the 
water in the direction of the ship’s course. The weight so formed will 
tend to hang vertically beneath the supporting axis, and will offer con- 
siderable resistance laterally to any oscillatory or pendulous motion 
arising from the causes before referred to or otherwise. 
= ¥, nee, Great George-street, ‘‘ Railway switches.” —Dated 28th 

ay, L . 

When a line of railway bifurcates into a main line and a branch line 
where ordinarily facing puints would be required, the inventor forms the 
main line rail on the left,hand side, or that on which the branch diverges 
as a continuous rail, and the branch rail on the same side he makes to 
terminate at the outer side of the main line rail, and firmly fixesit thereto. 
A groove or passage is cut in the main line raii for the flanges of the 
wheels to pass as the train runs on to the branch. The apparatus has no 
moving parts on this side of the line. On the other side of the line, say, 
the right-hand side, there is a switch rail jointed at the end, at which 
the trains enter upon it, and at the other end free to be moved between 
the rail, forming the continuation of the main line, and the rail forming 
the continuation of the branch line. 

a. —% BEsseMER, Queen-street-place, “‘ Steam vessels.”"—Dated 30th May, 
870. 

The chief object is the avoidance of sea-sickness. The inventor con- 
structs a long floor or platform, on which rails are laid, the floor or plat- 
form resting on axes, which are supported at several places along its 
length; the axes by pe are coincident with the point or axis 
about which the vessel rolls. The axes which support the platform may 
be formed below it, but it is preferred to suspend the platform, so that 
the axes rise above it nearly as high as the underside of the carriage 
axles, but so, nevertheless, that on the train moving on the rails the axes 
supporting the platform shall form no obstruction to such motion. The 
platform carrying the rails may be about the breadth of the carriages, — 
and on each side of it may be a fixed floor, preferably a little below 
the level of the floor of the carriages, spaces being left between them, so 
as to admit of the motion of the floor without coming in contact with the 
carriages. 

1589. J. H. Canrutuers and 8. Attey, Glasgow, N.B, “‘ Wheels.”—Dated 
lst June, 1870. 

_ In a wheel of the kind to which these improvements are applied the 
tire or rim is connected to the central part or hub by two discs or 
annular plates of malleable iron or steel ; and one of the improvements 
consists in forming the discs with circular or other corrugations or inden- 
tations near their central parts, whilst they are fixed by means of screw 
bolts or rivets between a similarly corrugated or indented flange on the 
hub and a corrugated or indented flanged ring fitting on the hub. In 
the case of large wheels, or where extra strength is required, the discs 
are additionally corrugated between the hub, fianges, and the tire, aud 
conduct them by screw bolts or rivets where the corrugated parts meet. | 
1590. R. Hucues, Worcester, ‘‘ Scraping roads.”— Dated 1st June, 1870. 

The apparatus consists of two parts, one for sweeping and scraping, 
and the other for raising the mud or dirt into carts or other receptacles. 
‘The sweeping and scraping apparatus consists of a frame, mounted on 
three wheels of any desired diameter, two of which wheels are mounted 
on the axle, the latter crossing under the machine at right angles. The 
leading wheel to which the draught bar is attached has a rotary motion, 
and revolves on its own axis. To admit of the machine turning freely, 
the frame takes its bearing on the axle and axis of the three wheels, tu 
which frame there are fixed from each side of the machine diagunally 
towards the back two other frames, one for the cast iron scrapers for 
scraping the road or way to be cleansed, and which is sustained by the 
main frames, and the other for keeping weights, which are placed over 
each scraper in their respective positions. Kehind and parallel to the 
last-mentioned frames is fixed a shaft, working in suitable bearings, and 
in which the handles of brooms or brushes work in sockets, and the mud 
or dirt being delivered towards the off side of the machine. 
= V. Puttiam, Kansas, U.S., “ Railway couples.” —Dated 2nd June, 





This consists in securing to the front end of the draw-rod a metallic 
supporting block, to the sides of which, near the rear end thereof, are 
pivoted the rear ends of two side plates, whose forward ends, projecting 
a suitable distance beyond the front end of the block, are bolted together 
upon a double or wedge-shaped head constituting the coupling hook, and 
which are furthermore strengthened by means of a transverse bolt or a 
cross bar riveted to their upper edges, so as to extend across and rest 
upon the top of the block near its front end. 

1599. R. Campion and J. W. Toompson, Camden, U.S., “‘ Railway coup- 
lings.” —Dated 2nd June, 1870. 

The object is to lift the pawl readily to uncouple the carriages, and to 
hold it up out of the draw-head when required; and the jinvention con- 
sists in a novel method of combining with the draw-bead a verticall 
swinging locking pawl and an oval ring attached to the pawl in suc 
manner thut the ring forms a handle by which to lift the pawl, and also, 
when the paw! is raised, as a stop to hold it up. By passing the longer 
side of the ellipse of the ring over the pawl, and then by turning the ring 
half round, its shorter axis comes beneath the pawl, but above the draw- 
head, and keeps the pawl from descending. The object of the Second 
part of the said invention is to prevent strain on the pivot of the pawl, 
and it consists in a novel method of combining with the draw-head a 
pawl swinging vertically on a pivot in the said draw-head, the hole 
through the pawl in which the pivot pin fits being made eccentric to 
and larger than the pivot, and the pawl is to abut against the draw-head 
itself, and thus relieve the pivots of strain.—Not proceeded with. 

: A Class 3.—FABRICS. 7 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 


1424. G. Hopcxinson, Manchester, “‘ Manufacture of quilts, &c.”—Dated 
18th May, 1870. 

The inventor employs a Jacquard apparatus or other equivalent appa- 
ratus for producing the pattern working in connection with the ordinary 
healds, or employs the Jacquard apparatus alone. The — may be con- 

i on one beam, or on more than one beam, as preferred. 

1522. J. APPLETON and R. C. Ross, Manchester, ‘‘ Finishing tinted paper.” 
—Dated 26th May, 1870. 

As the paper when printed is taken in single sheets between calender 
rollers without using the tissue paper or cardboards, thus coming in im- 
mediate contact with the surface of the calender rollers, this apparatus 
consists, First, of a revolving brush or other instrument for loosening the 
ink that may be set off on the roller by the type ; and, Secondly, of one 
or more doctors, or thin blades of metal, to scrape off the ink ; they also 
use a cleaning roller or rollers made of canvas, flannel, or other suitable 
material, which act on the calender roller to make its surface perfectly 
clean before it again comes in contact with the next sheet of printed 
paper.—Not proceeded with. 

1526. J. Buttoven, Accrington, “ Tape dressing machines.”—Dated 26th 
May, 1870. 

This consists in preventing the entire stoppage of the machine during 
the operations of doffing, cutting off lappers, putting in bands, and 
the like. To accomplish this the inventor causes the winding-on motion 
to be thrown out of gear, but allows the driving strap to remain on the 
fast pulley so as to give the requisite motion to the other parts of the 
machine, at the same time that he stops the winding on motion by dis- 
connecting it from the rest of the machine. The inventor puts in gear a 
slow motion to drive the nine inch or Jagged roller, and the yarn so 
delivered, instead of being wound upon the weaver’s beam in the ordinary 
manner, takes up by means of aroller, or series of rollers, similar to the 
dropping rods in the warping machine, or by means of an ascending roller 
pulied upwards by balance weights. 

1530. B. Cooper, Frome, “* Looms.”— Dated 26th May, 1870. 

The inventor arran; any convenient number of shuttles (provided 
with a definite ongth of suitable weft) in a compound shuttle box, so 
constructed and that the shuttles may periodically and in suc- 
cession be brought automatically into the proper position of being thrown 
through the shed by the picker in the well known manner. 

1531. J. Eastwoop and H. W. Wurrenead, Bradford, “Carding wool, &c.” 
—Dated 26th May, 1870. 

The inventors —— to employ either carding or screw gill apparatus 

in lieu of the small circular combs, and by this means to act upon the 
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wool or other fibre before it enters the teeth by the large circular comb. 
The machine they provide with a nipping apparatus which will hold 
firmly the sliver ends of the fibres projecting from the delivery end of the 
feed boxes, and present the same to the action of the carding or screw 
gill apparatus for the purpose of removing the noil. 

1532. C. Piat, Paris, “* Looms.” —Dated 26th May, 1870. 

This invention relates to a novel mode of constructing the harness of 
looms. The improved harness is composed of one or more parallel series 
of metallic needles suspended from rods fixed at the upper part of the 
apparatus. These needles are provided towards their middle part with 
an eye cr opening to receive the warp threads, and are free or loose at 
their lower ends, so that they may be easily pushed on one side when it 


is required to pass the warp thread into the eye which is intended to | 


support it, or to mend a thread when it is broken.—Not proceeded with. 
1538. A. Frericus, Homer Hall, “ Spinning and doubling.”—Dated 27th 
May, 1870. 

In the top spindle rails of spinning and doubling machines the inventor 
proposes to fasten a collar which projects above the rail, and on the outside 
of this collar a tube is fitted loosely se as to revolve round the collar ; this 
tube is driven by a bund from the tin roller, on the top of this loose tube 
is fastened a flyer which has three or more legs with curls on the ends as 
usual, which legs project upwards above the tube, and to these three or 
more legs is fastened a ring below the curls, so that the thread will pass 
from the rollers to the guide wire in the usual way, and thence to the curl 
on the end of one of the legs of the flyers, when it will be twisted round 
the leg and pass under the ring to the bobbin. . Not proceeded with. 

1539. J. J. Taytor, Manchester, ‘* Washing, churning, and mixing ma- 
chinery.”—Dated 27th May, 1870. 

This consists in the combination and application to the purpose of two 
or more spiral screws working either concentrically or parallel to one 
another.—Not proceeded with. 

1567. R. J. Cottiss, Bartholomew-close, ‘ Embossed fabrics.”—Dated 28th 
May, 1870. 

The inventor applies to the back of a fabric, usually of satin or silk, a 
couting of india-rubber cement, and when this cement is dry he lays on 
the cemented surface a sheet of wadding, and passes the two together 
between embossing rollers, so constructed as to raise and depress the 
surface of the fabric according tothe pattern required. The embossing 
rollers being heated, soften the cement on the fabric, and it is then driven 
by the pressure into the wadding, which is thus caused to adhere to the 
fabric, and hold it in the form to which it is pressed.—Not proceeded 
with, 

1575. C. Matuer, Salford, ** Dressing yarn.” —Dated 30th May, 1870. 

This consists in an improved mode of drying the yarn after it has 
passed through the sizing rollers, and before it is wound on the warp 
beam. It has heretofore been customary to agitate the air under the 
yarn by an open fan, and to pass the yarn over drying cylinders. The 
improvement consists in forcing highly-heated compressed air against 
a between the yarn as it passes from the sizing rollers tu the warp 

eum. 


1577. M. Germain, jun., Paris, “ Knitting machines."—Dated 30th May, 
1870. 


Taking an ordinary circular loom with continuous circular movements, 
the frame is furnished with self acting needles; to the upper plate is 
fixed a rod which descends on to the frame and carries the guide thread 
or thread carrier and the presse:z. Fixed to the loom in the same 
manner as this rod, but placed a little more forward, is another one, 
which carries the sinker. The guide thread consists of a small tube 
perpendicular on the needles, The thread slides through this tube, the 
lower opening of which is brought as near as possible to the hook of the 
needles, in order to prevent curvings or projections of the threid.—Not 
proceeded with 
1578. J. Lyauy, New York, U.S., “ Looms.”--Dated 30th May, 1870. 

This consists, First, in means for giving the differential motion to the 
shuttle carrier and shuttle, so that the required speed will be given to 
such shuttle at the different portions of its movements ; Secondly, in 
means for communicating to the belt and shuttle carrier a reciprocating 
motion from a continuously moving belt; Thirdly, in an accelerated mo- 
tion, and a pause or dwell given to the lay by the crank and slot 
revolving and acting as specified ; Fourthly, in gearing and cams acting 
upon the heddles, to communicate to the heddles an accelerated and 
retarded movement. 

1582. A. Dyson, Huddersfield, ‘‘ Carding wool.”--Dated 31st May, 1870. 

The inventor mounts the rocking shaft which carries the “fly doffer” 
in slides or slidable bearings upon the frame of the carding engine, and 
he applies a rotary shaft either behind the shaft or in some other conve- 
nient position, carrying an eccentric or cam ut each end to operate the 
slide bearings at such times as that when the fly comb has made its 
stroke down to remove the fibre from the cards; it is then drawp away 
from the surface of the doffer cylinder, the comb being thereby free to 
return clear of the cards, and thus prevent damage thereto.—Not pro- 
ceeded with. 

1591. G. Lowry and S. Brookes, Lower Broughton, “ Hackling flaz.”— 
Dated 1st June, 1870. 

This consists, First, in an improvec construction of machine for 
scutching flax. Upon the periphery of a drum or wheel the inventors 
arrange a series of beaters which are hinged thereto, the centres of the 
beaters following spirally round the drum. Upon the said wheel or drum 
being made to revolve the said beaters fly outwards by centrifugal force, 
and strike the flax that 1s brought in contact therewith with an elastic 
blow, and produces a larger yield of fibre and less waste. 


Class 4.—AGRICULTURE. 
Including Agriculiural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1554. J. M. Tauvey, Paris, “‘ Plough.”--Dated 27th May, 1870. 

Like other ploughs, it has a coulter, a share, and a commencement of 
mould-board, which uplift the strip without turning it over ; immediately 
behind this rudimentary mould-board is a screw similar to that of a 
steamboat, that is to say, six or eight curved blades of steel, held by a 
cast iron disc onashaft, to which a rotary motion is given.— Not procecded 
with. 

1564. G. T. Lerten, Rutherglen, N.B., “‘ Agricultural implement.”— Dated 
28th May, 1870. 

The mechanism consists of a framework provided with wheels, and on 
which the apparatus is carried ; two or more of the said wheels are of 
larger diameter than the front-wheels and ut or near, to their peripheries 
are carried any required number of the instr::ments by which the holes 
are formed in the ground and the plants or roots carried t) ereinto. The 
instruments are movable, and provided with levers on their inner ends, 
which are coupled by rods to a pulley or draw placed on a crank eccen- 
trically to the arms of the said wheels, so that as the wheels revolve a 
feathering motion is produced upon each of the said instruments, 
whey they are caused to enter and recede from the ground vertically, or 
nearly so, 


Class 5.—BUILDING, 


Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of Wer or for Coast Defence, Gun Carriages, dc. 
1551. J. A. C. Brun, Liege, “* Breech-loaders.”—Dated 27th May, 1870. 

The striker consists, as heretofore, of a short piston, but its middle part 
is increased in size, or has a larger diameter than that of the two 
ends, and it works in a hollow or chamber of a cylindrical form, and 
made partly in the back part of the breech and partly in the end of the 
nipple, which is screwed to the said back part so as to allow for the loca- 
tion of the striker. This striker is brought back by a straight flat or plate 
spring, instead of the ordinary spirai spring, whose free end is engaged 
ina recess made in the projecting or large part of the striker, and the 
other end is fixed by a screw to the back part of the breech. The end of 
the spring engaged with the striker is wedge-shaped, and the recess is 
rendered eccentric in relation to the axis of the said striker itself, so as 
to _—— taking to pieces and cleaning these pieces.—Not proceeded 
with. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1557. W. J. Scuiesincer, Old Broad-street, London, “* Egg beaters.”—Dated 

27th May, 1870. 

The inventor applies or fixes to the end of a turning spindle a worm or 
Archimedian screw. which is inserted in a hollow bandle containing a 
helical spring, at the lower end of which a cap or socket is fixed,in which 
the end of the screw fits and turns. The screw also passes through a 
female screw nut soldered within the handle. 


1156. W. 8. Moore, Goswell-road, ‘Hand mirro~s.”—Dated 27th May, 
1870. 

This consists in forming a distinct or separate undercut round the 
inside of the frame, to receive the outer edge of the wire or its equivalent. 
Any pressure of the glass is thus exerted upon the inner edge of the wire, 
which is —_—— pushed all the more firmly into its undercut.—Not pro- 
ceeded with. 


| up) forms, in conjunction with a funnel projectiv. 





1585. F. 8. Grimes, Liberty, U.S8., “‘ Inkstands.”—Dated 31st May, 1870. 


This consists in a filling tube in the bottom of the inkstand or bottle 
through which it is filled with the liquid while in an inverted position, 
and which (after it has been closed by a screw cap « ther tight fitting 
stopper, and after the filled inkstand or botile has : placed right side 
mi the top to the 





open upper end of the tube, # well to which the liqyii 1s supplied froma | 


fountain reservoir. Another feature consists in providing in the fountain 
reservoir partitions by which it is divided into compartments, in each of 
which the liquid is separated from that in the other compartments, and 
in each of which a separate vacuum is formed for the purpose hereinafter 
explained. The partitions are combined with the central funnel which 
forms the mouth of the inkstand or bottle, and from which the contents 
may be dipped by a pen or brush. The whole constitute an inkstand or 
bottle of very simple and cheap construction, and one which acts with a 
very high degree of perfection. 

1588. W. J. and E. C. Barron, Aldermanbury, “ Boot soles, &c.”—Dated 

8lst May, 1870. 

Tn order to make a heel in one piece with a sole, a piece of leather of 
suitable shape is taken. It is softened by immersing it in water, and is 
then pressed into a mould by means of a plunger of corresponding shape. 
The mould is opea at the bottom, and by preference three plungers are 
used in succession to bring the heel toform. The first plunger dves not 
carry the leather down to the bottom of the mould. The second plunger 
causes the leather tu protrude through the bottom, the mould being sup- 

»orted on a plate with a hole in it corresponding in form with the heel. 

fhe third plunger is shorter than the second, aud when it is used the 

supporting plate is removed, aud the mould caused to rest directly on a 
flat surface. The pressure then drives back the part of the leather which 
has been protruded, and in so doing causes the leather to fill the angles of 
the mould. 

1592. W. Winter, Leeds, “‘ Sewing machine.”—Dated 1st June, 1870. 

This consists, First, in the use of a large spool or bobbin containing a 
much larger quantity of thread than hitherto inuse. By the use of such 
spools a great saving of time and labour to the operator is obtained on 
account of the bobbins orspouls being supplied ready filled with thread. The 
shuttle has an exterior form similar to those of ordinary construction, 
but is provided with a hinged lid or cover having two small centres, be- 
tween which the bobbins or spools are mounted and allowed to revolve 
freely; and, Secondly, the employment of a hollow or box cam having 
its interior filled with sawdust or other suitable non-conductor of sounds, 
1509. C. TopHam, Coleman-street, ‘* Mincing machines.” --Dated 23rd May, 

1870. 

This consists in obtaining the utmost practically minute division of the 
meat or other substance, by constructing the discs upun the shaft, with 
three or more propelling blades or pieces that shall, upon the rotation of 
the shaft, urge or force the meat or other substance requiring division on 
to the knives, each such propelling piece or blade being of the form of a 
portion ofa helix, or any similar bent, angular, or curved form that will 
cause the onward motion to the knives of the meat or other substance. 





Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 


1536. J. Bernarp, Salisbury-street, “ Treating ores.”—Dated 26th May 
1870. 


The inventor passes the fumes or products to be condensed through 
filters, either in a dry or wet stute or submerged in water. He forms a 
chamber or enclused space in communication with the furnace and flues 
to be employed, in which he places and arranges one or more “‘ screens ” 
or “frames” of any desired shape, so that when the fumes to be con- 
densed are forced or drawn through the chambered condenser by any 
convenient exhausting or forcing machine, the vapour to be condensed is 
made to pass through the material forming the frame or screen, which 
will have the effect of depositing the vapour thereon. 


1544. J. Henpernson, New York, *‘ Reflning cast iron.”—Dated 27th May, 
1879 


Tle ubject of this invention is to remove from cast or pig iron silicon, 
sulphur, and phosphorus, together with the required amount of carbon, in 
order to improve its quality and condition for foundry and other purposes, 
and it consists in treating such iron with fluor spar or other fluoride in 
combination with oxides. 

1524. D. Jones, Clerkenweil, “ Treating coal tar.”—Dated 26th May, 1870. 

The gas in its passage from the retorts to the gasholder is conducted 
through a coil of metal pipe (by preference of copper) heated to redness, 
or, in place of a coil of pipe, the gus may pass through tortuous passages, 
channels, or highly-heated chambers, in order to raise the gas to a high 
temperature betore it passes to the purifiers. Superheated steam is by 
preference combined with the gas as it issues from the retorts into the 
hydraulic main in the proportion of about one volume of steam to three 
of gas.—Not proceeded with. 

1525. G. LunGg, South Shields, ‘‘ Treating esparto grass.” —Dated 26th May, 
1870. 

This consists in employing for the preparation of esparto grass, wood, 
and other fibrous materials for paper making and similar purposes, 
instead of the ordinary caustic alkali of commerce, or of a caustic lye 
made from soda ash, or from *‘tank liquors” of alkali works, the liquor 
which is known in such works as ‘‘red liquor,” that is to say, the mother 
liquor which remains after boiling down the “ tank liquors” to the 
ordinary consistency and separating therefrom the ‘black salt.”—wNot 
proceeded with. 

1528. J. Webster, Birmingham, ‘‘ Converters.”—Dated 26th May, 1870. 

Instead of forming the converter with hollow trunnions, and driving 
the blast through the same, and through a connecting pipe and side of 
the tuyere box, and closing the latter with a fixed coverin the usual way, 
and thereby preventing access to the tuyere box without removing such 
cover, the inventor forms the converter with solid trunnions, and with 
a circular and flanged bell and segmental hollow jacket, through which 
a blast is driven, and in which the tlanged bell is fitted to work 
air tight. 





Class 9.—ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
1555. G. Stevens and J. Henpy, San Francisco, U.S., ‘‘ Blectro-magnetic 
motor.” —Dated 27th May, 1870. 

It consists ia a novel arrangement of the apparatus which forms the 
motor, by which we are enabled, with the same battery, to obtain greatly 
increased results from the coils. It further consists in so constructing 
the armatures that they drive the needle bar directly, and without the 
intervention of the mechanism. The invention also relates to a device or 
switch, which is so connected with the battery that any desired change of 
power can be very readily effected. The feed movement is also very 
simply arranged, and is driven directly from the armatures, 

1576. J. F. Wiies, * + cowrt, London, “ Electro-magnetic engines.” —Dated 
30th May, 1870. 

The inventor a# uges a series of magnets upon or around a disc or 
wheel within or » und which is a keeper or keepers. The magnetic disc 
or wheel and tl. keeper or keepers may be of a circular or of other 
desired shape, s\.ch as an octagon or nonagon, but in all cases the mag- 
netic disc or w).eel and the keeper or keepers are made with only a small 
amount of difference in size, so that as the magnetic disc or wheel 
revolves the magnets shall always be within a short distance from the 
keeper or keepers, in a similar manner to the differential gearing now 
employed for various othcr purposes. 

1584 L. Fincer, Cambridge, US., “ Electro-magnetic panoramas, dc.” — 
Dated 31st May, 1870. 

The object is to produce a method whereby a band of panoramas, 
advertisements, or other things required to be exhibited can be kept 
steadily in motion or caused to move in one direction for a certain space 
of time, and then to reverse such motion for au equal space of time, ur be 
caused to move and remain stationary alternately, and the invention con- 
sists in applying an electro motor to a pair of revolving drums, which are 
operated by worm screws on the shaft of the motor and provided with 
clutch devices, which are attached to a pivoted lever between two electro- 
magnets, the said lever being provided with armatures which are attracted 
by each magnet alternately in such manner as to throw the drums in and 
out of gear with the screws. 


Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 


1403. Y. Yates, Birmingham, ‘‘ Taps.” — Dated 16th May, 1870. 

In order to prevent the plug of the tap from being turned excepting by 
the use of the ay te key, the inventor constructs and arranges the said 
plug and key in the following manner: He secures the plug in its place 

y means of a screw, as is usual, and covers the head of the said screw b 
means of a cap eg on the bottom of the barrel and primed or sol- 
dered thereto, The loosening or removal of the plug by unscrewiny the 
screw is thereby prevented, At the top of the plug the inventor makes 
a chamber having a hole in its axis, into which hole a cross or lateral 
hole opens, and he employs a key the end of which is jointed similar to 
that of an ordinary drop latch-key, the end of the jointed part being in- 
clined in such a manner that when the key is pressed downwards against 
the bottom of the chamber its end is turned at right angles and made to 








ater ae SSS WHlls tee TeeNE eee opening in the chamber of the 
plug. 
1426. J. G. CHaruicn, Park-street, ‘‘ Brackets.”—Dated 18th May, 1870. 
The inventor forms a sole, or frame, or bracket, having un its upper 
surface or in thesides of the holding frame or bracket grooves so formed 
as to receive corresponding fi or projections affixed to the sides or 
bottom of a box or other article intended to be secured. e sole, or 
bracket, or frame may be fixed in any positi or ttached to any 
piece of furniture that may be found suitable and safein practice, and any 
convenient mode of attachment by means of screws or rivets or other 
fasteni may be employed, and they should, for greater safety, be so 
placed that they are concealed or inaccessible when the box is in the 
place where it is intended to be held fast. 
1454. J. P. Buake, Birmingham, “ Rolling vods,” dc.—Dated 19th May, 
1870. 








This consists, First, in rolling metallic rods or wire by subjecting the 
said rods or wire to the action of grooved rolls, in such manner that the 
rod or wire shall be alternately subjected to the action of grooves, 
flat or rectangular, or octagonal in section, the rod or wire being 
afterwards subjected to the action of grooves having the cylindrical or 
other figure which the rod or wire is intended eventually tohave. By 
this method of rolling the metal is subjected to a kind of kneading or 
compressing action, whereby it is consolidated or made very dense during 
the rolling process, and is not liable to the kind of fracture called 
‘** bursting,” to which rods or wires rolled in the ordinary way are liable. 
In place of the octagonal grooves described, hexagonal or other polygonal 
grooves having a greater or less-number of sides than six may be 
employed. 

1464. D. C. Lowper, Warrington, ‘‘ Wire ties."—Dated 20th May, 1870. 

This consists in a wire ball tie having at one end a loop and at the 
other end a T piece or cross bar, which may be readily passed through the 
large portion of the loop, but which, when the tie is secured around a bale, 
will be drawn into the small portion of the loop and securely held 
therein. 

1466. H. Osrerkamp, Aiz-la-Chapelle, “‘ Rock drilling machine.”—Dated 
20th May 1870. 

This consists essentially of a cylinder and piston; the piston fills the 
cylinder partially, and is rendered air-tight by a packing made of five or 
more rings or recesses turned out on the surface of the piston. In the 
same manner the piston-rod is kept air-tight in the cover or stuffing-box 
through which it works. The drill is fixed to the outer end of the piston 
by a wedge. The other end of the piston-rod is formed square, and em- 
braces a rod which passes through the cover of the cylinder, and has a 
bevel wheel fixed thereon for imparting rotary motion to the piston. 
The piston at the same time works up and down the cylinder with the 
piston-rod. 

1471. G. Simpson, Glasgow, ‘* Getting minerals.”—Dated 21st May, 1870. 

This consists mainly in arranging machinery so that the power may be 
applied at a distance from the point where the actual cutting operation 
is effected, by separating the motive power details and the tools so 
that the former do not require to accompany the progressive motion of 
the latter, and are only shifted at comparatively long intervals. The 
framing or carrying parts can in consequence be rigidly fixed, and the 
action of the tuol is rendered the more effective in consequence of the 
absolute steadiness thus obtained. 

1476. F. J. Tecuer, Paris, “ Manufacture of cord,"d&c.”—Dated 21st May, 
1870. 

In this are fixed four horizontal wooden tables, which, according to 
their function, the inventor respectively denominates as follows :—Fuirst, 
the table of the upper reels ; secondly, the table of the lower reels and 
crows’ feet (pattes d’oie) ; thirdly, the table for the collars w hold the 
reel spindles; and, fourthly, the table for the sockets of the reel spindles. 
At the centre of the apparatus a drum shaft rises vertically and is held at 
the bottom in a socket, and at the top in a pad or bearing upon a jointed 
cross-piece conveniently attached to a detent movement, which will 
presently be described. This shaft carries a pulley or driving gearing, 
which is disposed as the first conditions of placing may reuder most 
advisable. A small transmission wheel wedged upon the driving shaft 
puts the whole system into action through the intermediation of wheels 
adjusted respectively upon vertical shafts. The shafts are perfectly 
turned, so as to prevent hitches in their movement.—WNot proceeded with, 
1486. A. Lono, Walworth, “ Regulating water supply.”—Dated 23rd May, 

1870. 

The seat of the valve of a cock or tap is formed of india-rubber, which 
is preferred to the tubular, or of other suitable flexible or elastic material, 
cut or otherwise formed truly on the inside to receive the valve, which 
may be of a conical, spherical, or other suitable form. The stem of the 
valve, or of the support thereof, is connected to a cross-piece of a tube, 
or other external part or parts capable of moving on the outside of the 
outlet passage, and which serves as a handle or means by which is opened 
the valve, which, when the hand is removed, is immediately closed aguin 
by . own weight, and this closing is further secured by the pressure of 
the fluid. 


1487. W. F. Tempie, Mount Vernon, U.S., ‘‘ Grinding hand-saws.”--Dated 
23rd May, 1870. 

This consists in a combination and arrangement of parts or devices, 
whereby the saw blades to be ground are made to occupy a crosswise 
position on a revolving table, with the backs of the saws lying nearest 
tu the periphery of the table, and with the blades set inclining, or their 
back edges elevated relatively to the face of the table. The saws thus 
arranged and set are made to sweep across the face of a revolving grind- 
stone, whereby the unecessary reduction is secured, and the stone is kept 
true by reason of the saws having a prolonged sweep over the stove at 
those parts or portions where the greatest reduction is required to be 
made. 

1490. E. Firzuenry, Boston, U.S., ‘‘ Treating leather.”"—Dated 23rd May, 
870. 

This consists in the peculiar devices for adjusting the tool-carriers or 
rubbers to the proper elevation ; also in the mechanism for raising either 
or all of the said tool-carriers, and holding the same up so that they may 
not operate on the leather while the reciprocating carriage is in motion 
over the same ; also in the novel arrangement of buffers, or dampers, in 
combination with the lifter rods, ani a rocker-plate ; also in the arrange- 
ment and combinution of gutters, and a drip trough or pan with the 
guides of the reciprocating carriage, to prevent the falling of the oil upon 
the leather being operated upon.—Not procgeded with. 

1502. A. Cocurane and J. Kerr, Kirktonjield, N.B., “ Discharging water 
Jrom steam pipes.”—24th May, 1870. 

This consists in making of apparatus for discharging water from steam 
pipes with a discharge valve opening outwards, and connected to a lever 
proportioned and weighted to resist the pressure of the steam on the 
valve, and fitted with a float to cause the opening of the valve when water 
accumulates im the casing. 

1503. J. Eaton, Boston, U.S., “ Making metal cop tubes.”—Dated 14th 
May, 1870. 

This consists, First, of an improved construction and arrangement 
of the spindles round which the tubes are formed. Secondly, of an im- 
proved arrangement for knocking off the completed tube. Thirdly, of 
an improved mode of securing a projection to the under part of each 
die in combination with means for adjusting the amount of projection 
thereof; and, Fourthly, a peculiar construction and arrangement 
of self-acting feed mechanism for feeding the material into the ma- 
chine. 

1508. S. Perkins, Regent-square, “ Fire-engine hose and pipes.”— Dated 
24th May, 1870. 

Engine hoses, the ends of which are to be connected from to time to 
time, are each made to terminate in a metal ferule, with a flange around 
it, having on its back two inclines, one on either side of the pipe, and at 
the foot of each incline there is a notch in the flange. In connection with 
these parts a ring is used with two lugs projecting inwards from each of 
its edges.—Not proceeded with. 

1515. J. W. Horsraut, Camden Town, “ Ventilating mines.”—Dated 25th 
May, 1870. 

A tube or pipe is introduced into the upcast shaft of the mine, or into 
the shaft or portion of the shaft which is used as an outlet for the air, 
and for the gases and vapours generated or evolved in the mine. The said 
tube or pipe is carried nearly to the bottom of the shaft, or, if preferred, 
to the bottom thereof; and smaller supplementary tubes in connection 
therewith muy be carriedto any part of the workings of the mine. The 
upper part of the said tube or pipe is carried to the bottom of the pit’s 
mouth, or to some height above the same, or may terminate at a con- 
venient distance therefrom, and, if desired, in a large tube. 

1519. L, A. pe Coster, J. M. Merany, and E. Casper, Paris, “‘ Cutting 
wood screws.” —Dated 25th May, 1870. 

This relates, First, to the arrangement of a screw cutting machine, in 
which the bolt to be cut is moved longitudinally whilst under the action 
of a stationary cutter; Secondly, the bination and art nt 0 
parts constituting the apparatus for effecting the opening and. closing of 
the jaws at the proper moment ; Thirdly, the arrangement of feed appa 
ratus for supplying blank bolts of different lengths to be cut. 

1520. C. E. Barton, Great Grimsby, “‘ Breaking ice.”—Dated 26th May 
1870. 








This ists of a i d of an iron framework or box, 
nside of which are three iron rollers, more or less, according to the 
degree of fineness required. These rollers are studJed with rows of steel 
prickers or knives, which break the ice as it comes in contact with the 
rollers. The machine may be made either with fixed or movable mouth- 
piece to regulate the feed. Above this is ahopper, for the purpose 
of receiving the block:s of ice intended for bre ig 
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1521. R. C. Roprnson, Preston, “ Fire-plates.”—Dated 26th May, 1870. 

This consists in the use of a central hood or canopy projecting from the 
back of the grate and nee the fire. y means of this hood or 
canopy the front of the fire can be brought further forward into the roo | 
than heretofore, and the sides of the fire, instead of being in a recess aud 
closed as is usual, are open, and fully exposed to view.— Not proceeded 

ith, 

1527. J. Bernarp, Salisbury-street, “ Blast furnaces.”—Dated 26th May, 

This consists of an improved blast furnace or furnaces which is or are 
more especially adapted for the carrying out of an improved process 
hereinafter described, aud which consists as follows :—Close to or in con- 
nection with the present. ordinary Castilian or other furnace he places a 
covered vessel, cistern, well, or supp!ementary furnace, which he herein- 
after calls the ‘‘ volatiliser,”.or he extends or elongates the existing 
furnace so as to form a volatilising chamber. Into the said “ volatiliser” 
he permits or causes the contents of the ordinary furnace to flow, except 
such metal, mat, or slug, as is drawn by tapping from its well after 
being converted into a liquid or fluid condition containing less or more 
metal, the “ volatiliser” being placed at such an elevation in relation to 
the ordinary furnace as will admit of the ready flow into it of the liquid 
product orslag. When the ‘‘volatiliser” contains a sufficient charge, 
air, steam, or gas, or mixtures of the same, is or are forced into the said 
“‘volatiliser” or this part of the furnace and through its contents until the 
temperature and fluidity are increased to any desired state ; and a blast 
of air, steam, or gas may be directed upon the liquid mass, so as to impart 
a circular or other motion to it in the said * volatiliser,” after which the 
blast is suspended and further time is given to the metal to fall to the 
bottom, the conteuts being drawn off by tapping the “ volatiliser ” or 
otherwise. 

1529. W. Horton, Sheffield, “‘ Centre bits.” —Dated 26th May, 1870. 

The inventor makes centre bits with two nickers and two cutters on 
each side of the usual projecting point or centre, which may be either 
plain or screwed, and nearly at a right angle thereto he forms the bit 
with a cutting edge. The edges or cutters project in opposite directions 
on each side of the point.. .At the outside of each of these cutters is a 
nicker, whose outer surface forms a continuation of the edge of the 
shank, and is flush with the outside of the cutter.—Not procecded with. 
1534. L. and F. O. Waker, Liverpool, “ Improved setting fid.”—Dated 

26th May, 1870. 

The inventors construct their improved “fitting fid” in sections, 
divided at right angles to its longitudinal axis at, say, every quarter of 
an inch of the varying diameter, and hold the whole together by a bolt 
or rod passing through the longitudinal centre of the fid, which is se- 


+ cured at the base by a suitable head or its mechanical equivalent, and at 


the reverse end is constructed with a screw thread, on which is screwed 
a metallic cap, which forma the apex of the base, and, to prevent sections 
by any chance moving laterally or turning on the centre dowel, joints are 
applied to each section below the cap.—Not proceeded with. 


1545. R. B. G. Wesrmacort, Newcastle-upon-Tyne, ‘* Polishing plate glass.” 
Dated 27th May, 1870. 

The apparatus consists of a framing carrying a vertical axis driven 
in any convenient manner. On this axis are arms carrying other vertical 
axes, with pinions upon them, gearing with a circular rack fixed to the 
frame. As the pinions travel around the rack they rotate the axes tu 
which they are fixed. The axes at their lower ends carry rubbers, resting 
on the glass or other surface to be acted on, which is supported on a table 
— of being traversed horizontally beneath the axes.-—Not proceeded 
with, 

1547. H. Rosr, Albany-street, ‘‘ False teeth.”—Dated 27th May, 1870. 

This consists in fastening and securing mineral teeth to the back or 
support by means of a strip or strips of platina, plate, or other suitable 
muterial, instead of the two pins, by which such teeth are at present 
attached, und in the strengthening of the teeth by the use of the said strip 
or strips.—Not proceeded with. ° 
1548. J. and W. Dayne, Bradford, “ Bleaching.”—Dated 27th May, 1870. 

This consists in arranging one of the bottom rollers in slides, so as to 
be capable of lifting or rising when extra tension or drag is put upon the 
matcrials, and which, by means of a finger or pin attached thereto, will 
actuate a lever connected to a slideable bar, on which is a wedge or in- 
cline arranged to act upon a spring catch bar which is in connection with 
a fork lever taking into the movable driving part of a friction box, by 
which motion is given to the machine, so that on the said roller being 
lifted the spring catch bar is liberated and the movable part of the fric 
tion box is placed out of contact with the other part, whereby motion of 
the machine is immediately stopped, and thereby breakage of warp yarn 
or fabric is prevented. 

1552. V. Amituau, Albi, France, *‘ Label holder.”—Dated 27th May, 1870. 

This consists of one or two brass or other suitable strips of metal from 
about one to two inches long ; each strip of metal is terminated by a 
point at both ends, which pass through the label or ticket, which is 
itself fastened to the package or luggage by passing said strips of metal 
through the same and twisting them down together. In thesecond case, 
when the label or ticket is hung loosely,the contrivance consists in a strip 
~ brass or other suitable material from about half an inch to two inches 

ong. 
1553. P. M. Srput, sen., Amiens, ‘‘ Grooves for rolling metal.”—Dated 27th 
May, 1870. 

The grooves which form the subject of this invention are, like all lami- 
nating grooves, arranged on a pair of rolls of any diameter, made of cast 
iron or other metal, and working with a rotary motion in the same 
manner as every pair of laminating rolls, either horizontally in a frame 
or cage similar to those common to all rolling mills, and driven by the 
same mechanical means, or hvrizontally or vertically, with continuous 
or alternating rotary metion, worked by any driving gear and motive 
power. Each pair of cylinders may receive as many grooves asits length 
will permit.— Not proceeded with. 


1558. F. Tomassi, Paris, “* Thermo press.”—Dated 27th May, 1870. 

This invention consists in enclosing the oil within a cylinder traversed 
longitudinally by tubes, which accelerate the heating or cooling accord- 
ing as it may be desired to increase or diminish the volume of the liquid. 
The oil transmits its pressure to, or relieves from pressure, a movable 
piston supporting a plate or platform, upon which the merchandise to be 
pressed is placed. —Not proceeded with. 


1563. E. A. Strusrn, Notting-hill, “ Cameras.”—Dated 28th May, 1870. 

The object or picture is illuminated from two sides, the light being 
placed on the right and a second light on the left, in such positions that 
the two lights—each thrown by a reflector through a concentrating lens— 
fall together on the picture or object, which is thereby intensely 
illuminated and thrown in the opposite direction through a magnifying 
lens upon a wall or other surface. The magnified image thus obtained is 
a faithful reproduction, and perfectly clear and sharp in its contours.— 
Not proceeded with. 

1565. W.. T. Sma, Holloway, “‘ Supplying water to tanks, dc.”—Dated 
28th May, 1870. 

This consists, First, of a tap or ball tap that has a hollow ball or float 
at the end of the lever, the raising of which shuts the supply valve, The 
supply valve has vertical movement, and may either consist of a ball 
fitting to a sucket and having a cage in which it works, or of a seat valve, 
the tail-piece or spindle of which is jointed to the lever. In the case of 
the ball valve a projection from the lever presses it into its seat. When 
the said lever is risen by the flux of water into the cistern, and when it 
(the ey has attained the level for which it is adjusted, a projection 
from the lever may also_be used to operute the seat valve when the tail- 
piece of the said seat valve works in an upper tube. 

1566. A. Jonnson and W. T. Stiui, Brooklyn, U.S., “ Corrugating sheet 
metal.”—Dated 28th May, 1870. 

The rollers or wheels are grooved on their periphery lengthwise on a 
circle equal to a circle struck from the centre of the roller to or around 
the roller or wheel at one-half the depth of the teeth or moulding to be 
formed. After the compass has been set so as to form the above 
circle the inventor puts one of its points at one point or end of the tooth, 
projection, or moulding to be formed, and the other point of the compass 
far enough from the centre of the roller or wheel, so that when the Pret 
point which is at the endof thetooth or moulding shallswinground it will 
strike exactly at the other end of the tooth, segment, projection, or 
moulding to be formed, making all the profile lines of sald teeth on the 
same curve as the pitch-line of the roller. 


1569. R. Brices, Philadelphia, U.S., “‘Iron sockets and ferules.”—Dated 
30th May, 1870. 

A piece of tube, which has been either butt or lap-welded or otherwise 
formed, is placed at a welding heat upon a mandril projecting between 
three rollers, of which the top roller is capable of being moved to and 
from the mandril somewhat by the action of a treadle, and has acircular 
cutting rim formed on the front end thereof. The mandril has a shoulder 
which determines the distance to which the tube is to be pushed between 
the rollers, and thereby also the length of the ferule or socket to be 
formed. The tube being inserted as described, the said roller with 
circular cutter is closed down upon the mandril, and on rotary motion 
being imparted to the three rollers simultaneously by suitable gearing, 
the end of the tube situated between them is cut off from the other part 
of the tube by the circular cutter on the movable roller, while at the same 
time the portion cut off is rolled upon the mandril by the action of the 
rollers, so as to be of the exact size required and of uniform thickness. 
After the ferule or socket has been thus formed the mandril is withdrawn 
from the inside therecf by being slid back in the frame by means of a 
lever connected thereto, and the cutting roller is raised by yes | the 
treadle actuating the same, whereupon, by again pomiog, fovous the 
mandril into its former position for recei the next t or ferule, 
the finished socket will be thereby expelled between the rollers. 





1570. R. Brioos, Philadelphia, U.8., “(Wrought metal tubes.” —Dated 30th 
May, 187v. 

This consists, First, in bending such aforesaid skelps preparatory to 
the welding of the same, or in welding such tube skelps by drawing the 
skelps or tubes through dies which are automatically clused up while 
the tube or skelp is passing through by means of the same power which 
actuates the draw bench. Secondly, the invention consists in the con- 
struction of apparatus or machinery whereby such automatic closing of 
the dies is effected. By these means the employment of a teng«man is 
avoided, and the use of more force is permitted, with greater certainty of 
action than can be attained by manual labour, resulting in an improved 
manufacture of the tubes or skelps. 

1571. R. Briaes, Philadelphia, U.S., “ Drawing tube skelps.”—Dated 30th 
May, 1570. 

This consists, First, in fixing within such dies a mandril, also having 
a slot or groove corresponding with that of the dies, along which the 
nose of the tongs can pass; by this means the skelp is more effectually 
acted upon on its passage through thedies. Furthermore, this invention 
consists in forming vertical flanges along the sides of the slot in the dies, 
and in providing the nose or end of the tongs with a pin or carrier, which 
rests upon and slides along the said flanges as the tongs pass through the 
dies with the skelp, so as to prevent the mandril from being depressed 
in the dies by the tongs, and to support the skelp in its proper position 
in the dies while the tongs ure passing through, after which time, the 
skelp being lapped smoothly around the mandril, no further external 
support is needed. 

1572. W. Farint, Marseilles, “‘Gymnastic apparatus.”—Dated 30th May, 
1870. 

This consists of two parts, First, of novel apparatus for projecting a 

gymnast or gymnasts or other objects through the air to any desired 


height, springs being used as the motive power, the parts being so con- | 


structed and adapted that they are easily fitted up, speedily adjusted for 
use, efficient in action, and convenient for separation and packing; 
Secondly, of a novel combination and arrangement of bars and platform 
for suspension in the air, on to which a gymnast projected from the first 
part can hold or alight, and there perform gymnastic feats of the higher 
class, the said platform being constructed in a new manner. 

1573. H. Bryant, Hartford, U.S., “‘ Apparatus for illustrating the motion 

of heavenly bodies.”— Dated 30th May, 1870. 


This relates to a combination of globes «nd rings upon which they re- | 


volve, and the invention wholly consists in an improved arrangement 
of these, of which it is impossible to give any clear idea within the 
limited space of an abstract. 

1574. W. Beamisn, Paddington, “ Iron-kerb.”—Dated 30th May, 1870. 

This kerb is cast of the sume external form and size as the stone kerb 
now in use to be laid down in varying lengths, these lengths to be con- 
nected by tongues or bolts, at convenient distances to have openings 
with lids, through which openings the wires can be supplied, renewed, 
and repaired. These lids areto be cast with internal hinges and fastenings, 
with scupper holes to prevent the settlement of water. 

1579. L. Micnot, Paris, ‘‘ Refrigerators.” —Dated 30th May, 1870. 

This consists, First, in fitting the cylinder of freezing or refrigerating 
machines with the compressor piston in connection with the expansion 
piston, so that they mutually assist each other in their actions : Secondly, 
in the employment of a jet or spray of water or other liquid into the 
compression cylinder of freezing or cooling machines, for the purpose of 
reducing the temperature of the air under compression. The leading 
feature in the invention is the injection of water or other cold liquid into 
the midst of the air while underguing treatment in the compression 
cylinder. 

1581. J. D. Hepperwick, Glasgow, N.B., “ Printing.”—Dated 31st May, 
1870. 


The upper part of the framework is provided with type or stereotype 
cylinders and impression cylinders, there being two type or stereotype 
cylinders and four impression cylinders, the type or stereotype cylinders 
having two impression cylinders between them and one impression 
cylinder on their outer side. The paper from the outer roll is led over 
the outer impression cylinder at the end of the machine, and in passing 
over it itis printed on one side by contact with the adjacent type or 
stereotype cylinder, after leaving which it is passed over carrying rollers 
(and by preference along the under side of the machine), from which it 
ereey over further carrying rollers to the upper side of the machine, 
being supported in its course by travelling bands or tapes, and is thence 
led over the impression cylinder at the opposite side of the machine in 
passing over which it is printed on the opposite side, or, in place of 
leading the said web along the under side of the machine, it may be led 
overthe upper side. 

1583. L. GaRpNER and T. Busupy, Manchester, “‘ Pill making machine.’ 
Dated 31st May, 1870. 

This consists in mounting the grooved roller at the extremity of a 
spindle, and not between bearings as hitherte practised. The segmental 
cylindrical plate in this case is affixed upon a sleeve working concentric 
with the grvoved roller, and by means of an eccentric or cam has a 
reciprocating circular motion imparted to it. The ordinary knife for 
cutting the mass into strips is dispensed with in this arrangement, and 
the front edge of the segmental cylindrical plate forms the knife by 
being sharpened or brought to a cutting edge for the purpose.—Not pro- 
ceeded With. 

1587. J. LeicuTon, sen, 
Dated 31st May, 1870 

The inventor prints in any desired colour, or combination of colours, 
on to the edges of books, or on to the cut edges of « block of paper by 
means of a soft flexible printing surface. He makes the printing block 
or surface of india rubber composition, and vulcanises it in a mould, so 
formed as to produce a raised printing surface of the pattern required. 
The surface is provided with a soft bucking, and is inked or coloured and 
pressed against the edges of the book ur paper which it is desired 
to print, and in this way the ink or colour is applied withofit risk of de- 
ranging and injuring the edges. In some cases, in place of using a raised 
printing surface to apply the ink or colour directly to the edges, he 
prints by means, it may be, of ordinary type on to a sheet of india 
rubber, and with the sheet so inked or coloured he prints the edges of 
the book or paper. 

1596. T. HoLper, Barnsbury, “‘ Hoof covering.” —Dated 2nd June, 1870. 

This improved sandcrack boot or covering is made by taking a sheet of 
india-rubber properly vulcanised or treated, and then cutting out from 
such sheet, on the crossway of the stuff, a band of such shapeas to fit well 
over the hoof, being broad in front and narrow at the back, the narrow 
end beiag joined and cemented together, so that an endless band is 
thereby formed, which can be fitted over the hoof so as to completely 
protect the same, and prevent it being destroyed by the effect of sand- 
cracks and so forth.—Not proceeded with. 

1597. H. Scneuure, D. GueisperG, and Co., Scheib, New York, U.S., “ Cut 
nail machines.” —Dated 2nd June, 1870. 

This consists in the arrangement of a fixed frame between which the 
pincers for holding the nail-plate from which the nails are to be cut is 
arranged, said pincers being combined and connected with suitable 
mechanism to impart to the forward end of the nail-plate the desired 
motion to produce the required wedge shape of the brad or ctut-nail, dis- 
pensing thereby with the vibrating of the frame. 


Brewer-street, ‘‘Ornamenting book-edges.”— 





Tue SocreTy OF ENGINEERS.—On Monday evening last the 
annual dinner of this Society was held at the City Terminus Hotel, 
Cannon-street. The company numbered between fifty and sixty, 
and although a fair muster it was not equal to the attendance on 
some similar previous occasions. Mr, Adams, the president, was 
in the chair, and the council and officers of the Society were well 
represented. Like many other professional communities the 
Sgciety of Engineers has attained to its present prosperous con- 
dition after some years of struggling and gradual progress. Origin- 
ally numbering only sixteen members, by the indefatigable exer- 
tions of the honorary secretary, Mr. A. Williams, assisted by his 
colleagues, it received a continued accession of strength, until 
it was able to take the position and assume the status of a recog- 
nised professional body. The publication of its ** Transactions” was 
a step that brought it prominently into notice, and the advantage 
of joing its ranks was enhanced, particularly to young engineers, 
by the regular summer excursions to professional works of magni- 
tude and interest. Nothing tends more towards the acquisition of 
practical knowledge than the actual inspection of engineering 
works in various stages of So. The most unobservant and 
careless visitor can hardly fail to pick up some information and 
some practical hints that will be of future value to him. After 
dinner, which was both well provided and well served, a few 
toasts followed, including the ordinary loyal ones, ‘* The Presi- 
dent,” ** Vice-Presidents,” “‘ Council and Officers” of the Society. 
A brief allusion was made to the great depression that has pre- 
vailed and still prevails throughout all branches of the profession, 
and the hope was expressed that with the new year there might 
be an improvement. So much disappointment has resulted from 
these well-meant but not very solidly-founded anticipations, that 
we scarcely dare to echo them. If there is, however, any truth 
in the old proverb, ‘‘ When things come to the worst they are 
sure to mend,” there is then certainly a hope of a brighter prospect. 





| list rates. ; 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OrHER DISTRICTS. 

(From our own Correspondent.) 


THE WORK DOING AT THE FINISHED IRON ESTABLISHMENTS—THE 
DESCRIPTIONS IN DEMAND — WIRE MAKING AND TELEGRAPH 
CABLE MANUFACTURE —FINISHED IRON QUOTATIONS—CompPEti- 
TION OF NORTHERN FIRMS—FAILURE OF A FINISHED IRON 
FIRM: The cause alleged—PiG kon: Growing make in this dis- 
trict: Changes in firms—IRONWORK POR CIVIL ENGINEERING 
PURPOSES: Orders obtained, and in _ prospect—TIN-PLATE 
MAKERS AND TIN-PLATE WURKERS—CONTINUED PRESSURE FOR 
MILITARY WORK. 

GENERALLY finished iron firms are now working more time than 

they were at this date last year. 

Girler iron, alike in plates and angles, and sheets in large 
dimen-ions, suitable for rooting purposes, corrugited and plain, 
but chiefly galvani-ed, are in good request, considering the season 
of the year. Good plates are likewise selling fairly. Strips keep 
up ; heavy merchant iron is good, but light bars are quiet. 

Rounds for wire drawing have fallen off ; indeed, they have not 
recovered since the censpicuous subsidence of the demand which 
immediately followed the breaking out of the war between France 
and Germany, and the consequent countermanding of orders for 
certain submarine cables that had been begun to be put in hand. 
So extensive were the preparations for work of this class, now 
almost altogether stopped, that one customer has now a stock of 
no less than 6000 tons of telegraph wire upon his hands. Never- 
theless a fair amount of business is still being done in rods for 
land telegraphs. Inasmuch, however, as the facilities for making 
irou of this description have lately very much increased, the 
quietude is more apparent than real. 

Braziers’ sheets and thin sheets are fair. Tin-plate sheets keep 
extrewely active, and remunerative prices are being obtained. 

Quotations in the open market are unaltered ; but chain and 
cable rounds, with certain other kinds of bars, are weakened by 
reason of the falling-off in the demand for rails in South Wales 
and in Cleveland, that induces makers there to offer miscellaneous 
kinds at prices which cannot be accepted at a profit by the makers 
of this district. 

Our prospects are not improving in this respect by reason of the 
arrangement likely to be made between the North of England 
masters and their men, by which the latter will in all probability 
accept a drop of 5 per cent. up to the end of the first quarter of 
next year. This arrangement, if it should be come to, will afford 
the Cleveland masters an opportunity of quoting at lower prices 
than now. 

The prices in this district are not likely to be altered. The preli- 
minary meeting next Thursday will] re-accept the rates determined 
upon at the November meeting last year, and which have ruled 
the trade in this part of the kingdom ever since. Marked bars will 
be quoted at £8, and other kinds in the usual proportion. The 
men have an advantage over their masters whilst these rates pre- 
vail, inasmuch as they are receiving higher wages than such prices 
have for some time past been looked upon as justifying ; but the 
masters are not likely at present to lessen the benefit which their 
workpeople now derive from the current scale of wages. 

To the sudden increase in the price of iron and the rate of wages 
determined upon at the meeting thirteen months ago, Messrs. 
Fanshaw and Yorston, of the Church-lane Ironworks, Tipton, attri- 
bute their present inability to meet their creditors. They have 
suspended, but with liabilities amounting to, perhaps, nos more 
than between £12,000 and £13,000. The firm had booked orders 
at prices which prevailed before the advance of November last 
year; but they have had to give so much more for the pig iron 
which they have required, at the same time that they have had to 
pay higher wages, that the losses have been more than they could 
bear; hence, chiefly, their failure, which was announced afew 
days ago. The meeting of creditors has yet to be held ; it is hoped 
that the estate will realise 10s. in the pound. Individual creditors, 
chiefly pig iron firms, are mentioned for over £1000 each. The 
creditors are scattered. Mr. Fanshaw has not been a great while 
in the iron trade. He was doing well some time ago as a coke 
merchant ; but desiring to aid his sons to staat in life he com- 
menced making iron, first in a small way, and afterwards to a 
greater extent. ‘The sons have been engaged at the works, and 
Mr. Yorston is Mr. Fan-shaw’s brother-in-law. 

The make of pig iron in South Staffordshire and East Worces- 
tershire is larger now than it has been for a long time past, and 
the quantity produced continues to increase. This has led to a 
slight reduction in the quotations of howe firms, with a conse- 
quent larger amount of business, In consequence, the proportion 
of pigs made in the district now selling is greater than was the 
case last year. This, seeing that the quantity of finished iron 
being produced is not very much larger than that made at the 
earlier date, has led to a considerable falling-off in the quantity of 
pig iron brought into this district from other neighbourhoods. 
The decrease is mostly observed in the Cleveland and Wigan 
samples. At the same time, iron is arriving more freely than 
heretofore from Derbyshire and a few other districts. 

It is made known that Messrs. Benjamin Wood, and Co., of the 
Brettel-lane Lronworks, have taken to the Corbyn Hall furnaces, 
lately worked by the proprietor, Mr. Benjamin Gibbons, and that 
they will soon be again in operation. Other plants are being pre- 
pared. Some proprietors, too, are changing localities. For 
instance, Messrs. Sparrow, whilst they are about, it is understood, 
to blew out their Stow Heath furnaces, will light in their stead 
those that now belong to that firm at Bilston. ; 

Ironwork in demand for civil engineering purposes is in active 
make at certain establishments. The ironwork for the New 
Canada Dock Railway station in Liverpool will be produced in 
this district. Messrs. P. W. Bennett and Co., of Spou-lane, near 
Birmingham, have began the cast iron portion, and Messrs. Fleet 
and Newey, of Swan Village, are making the wrought iron part. 

Firms of the same class hereabouts hope to get the order for 
supplying the smiths’ and founders’ work required for the new 
Public Markets and Municipal Offices at Colombo, in Ceylon, but 
the order will not be given out tillafter January. = ; 

The tin-plate makers and the tin-plate workers maintained their 
great activity up to to-day (Thursday), which is the last day for 
completing the orders for tin goods for France. ‘ 

Every branch likely to be benefited by the increased attention 
now being given to our state of military and naval defence is ex- 
periencing a good trade, both in and out of Birmingham. Nor, as 
may be conceived, is the activity confined to the necessities of our 
own Government. For this country, however, the bulk of the 
goods other than cartridges is being produced. The orders relate 
to means of saving as well as taking life upon the battle field. For 
instance, Messrs, Rigby and Co., of Wednesbury, are turning out 
ironwork suited to ammunition and ambulance wagons. 








THE CLEVELAND DISTRICT. 


(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE ‘BOARD OF ARBITRATION— 
AND THE WAGES QUESTION--THE RAILWAY IMPROVEMENTS— 
THE QUARTERLY MEETING OF THE IRON TRADE—THE NEW 
DOCK AT MIDDLESBROUGH—ENGINEERING AND SHIPBUILDING 
PRICES. , i 

I rounp the Middlesbrough iron market exceedingly quiet 

on Tuesday. Considering that there is no change of affairs 

on the Continent for the better, and that Christmas and stock 
taking are so near, this was to be expected. There was very little 
inquiry for iron of any kind, and there was not the least dispo- 
sition to foree sales, consequently there was no altcration of the 

Pig iron makers have still heavy contracts which will 

peace be 


| even the production of 150,000 tons a month, to which I called 
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attention last week, will prove to be insufficient to meet the de- 
mands made upon Clevel 

In the manufactured iron trade I regret to say there is no im- 

rovement, I learn that the rail makers of the North of England 

ave not sufficient work to last them three months, and I iw 
that one large maker in Cleveland will finish his contracts in a 
fortnight. As the prices for rails are so low, and orders scarcer, 
this state of things is to be lamented, but I suppose that rather 
than undertake fresh contracts at anything less than the present 
rates some of the makers will be content to go on making rails for 
stock. There is not the least doubt that the termination of the 
war would completely change the aspect of things for next year. 

Since my last letter the Board of Arbitration for the North of 
England iron trade have held a meeting to consider the wages 
question, to which I have so frequently referred, in the hope that 
it would be amicably settled. It is very gratifying to find that 
there is now more hope than ever that the board will be the 
means of another peaceful victory in this important matter of 
wages, which has so often been the subject of contention, resulting 
in the stoppage of work, and misery, and all but starvation to 
thousands of families. The official report of the board meeting is 
as follows :— 

“The employers havingconsidered the position of the trade with 
reference to the notice for a reduction of wages given on October 
Ist, are prepared to make the following arrangements for the year 
1871 :—That from January Ist next to the end of the year 1871 
there be a general reduction of wages, amounting to 1s. per ton on 
puddling, and 10 per cent. on other wages, subject to the follow- 
ing qualifications, viz.:—(1) That it shall be competent for either 
employers or operatives to submit once, and once only, during the 
year to the decision of the board, or, failing agreement by them, 
to arbitration, the question whether there should be a general 
change of wages for the remainder of the term. One month’s 
previous notice to be given to the board. (2) That all special 
complaints before the board on the 23rd of December, 1870, besubject 
to settlementin the ordinary way, notwithstanding the general agree- 
ment beforenamed. This led t iderable di ion, the workmen 
objecting strongly to the demand for a reduction of 1s. per ton on 
puddling and 10 per cent. on the other wages for the whole year. 
It was ultimately deemed advisable that the standing committee 
should retire with a view of seeing if it were possible that they 
could modify the claims of the employers to make them acceptable 
tothe men. During the absence of the standing committee they 
had submitted to them the different contracts and the amount of 
orders in hand, which showed that there was a downward ten- 
dency in prices. On their return to the board they handed in the 
following statement :—‘‘ The standing committee suggest the fol- 
lowing settlement of the wages question : (1) That from the 1st of 
January to March 31, 1871, wages be reduced 6d. per ton on pud- 
dling and 5 per cent. on other wages. (2) That if the rate of 
wages from April 1 to December 31, 1871, be not agreed upon by 
peo before March the 14th, the same be then referred to arbi- 

ration. 

The board then adjourned, so that they might have an oppor- 
tuhity of considering the proposition of the standing committee. 
A meeting of the representatives of the operatives was held at 
Darlington on Saturday, and they approved of the propositions 
of the standing committee. Other meetings are now being held 
in different parts of the North of England, and there is no doubt 
that the proposition of the committee will meet with universal 
satisfaction. 

During the present week a large number of gentlemen con- 
nected with the trade of Teesside will visit Goole at the invita- 
tion of the North-Eastern Railway Company, and will listen 
to the explanations of Mr. Harrison of the construction 
and working of tae swing-bridge there. This bridge is the 
model which will be followed to some extent in the con- 
struction of the proposed bridge across the Tees, which is to prove 
such an inestimable boon to iron-making Cleveland by connecting 
it with the coal-fields of Hartlepool. 

The next quarterly meeting of the North of England iron trade 
will be held in the Middlesbrough Exchange on the 10th proximo. 

The construction of the new dock at Middlesbrough is being 
carried on with great vigour, and is assuming an appearance which 
shows that it will, when completed, be a most commodious one. 

In engineering and shipbuilding there is nothing new to report ; 
most of the shipyards on the northern rivers have work for at 
least three months to come, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE SCOTCH PIG IRON TRADE—SHIPMENTS OF PIG IRON—THE 
MALLEABLE IRON TRADE—SUCCESS OF THE PATENT FURNACE— 
DECISION OF THE ARBITRATION IN THE PUDDLERS’ DISPUTE— 
THE COAL TRADE—ENGINEERING AND IRONFOUNDING—OIL 
WORK MACHINERY—DOCK EXTENSION AT DUNDEE. 

MUCH inactivity prevails throughout the Scotch pig iron trade 
geneially. The market shows little fluctuation, and there is little 
effort made to engender increased speculation. Warrants vary in 
price, but little—from 5ls. 2d. to 51s. 4d. cash. The disturbed 
state of the political atmosphere abroad seems to influence very 
largely the tone of business, and contributes very much toa want 
of that commercial confidence so essential to trade prosperity. 

The exports of pig iron for the past week are rather smaller than 
of late, but this may be attributed to the scarcity of ships and the 
bad weather. The shipments for the week are 2908 tons foreign 
and 5927 tons coastwise, making a total of 8835 tons, against 
10,060 tons for the corresponding week of last year, showing a de- 
crease of 1225 for the week. 

There is much less briskness in the malleable iron trade than 
has been experienced for a long time; but this period of the year 
is always characterised by depression, as orders are purposely held 
back to keep them out of the accounts for the year just closing. 
Much confidence is generally held as to the likelihood of good 
trade next year. There are prospects of an extension of the rail- 
way system in Japan, which would lead to a good trade with that 
country. 

The patent furnace at Calderbank has apparently quite realised 
the anticipations of its promoters, as it is stated that contracts 
have been issued for the construction of three others on the same 
principle at Calderbank, and one at the same company’s works at 
Chapelhall. 

Mr. Anderson, the arbiter in the dispute between the puddlers 
and their employers, has issued a further award on the reclaiming 
petition lodged by both parties inst his decision of November 
25th. Mr. Anderson declares ‘that nothing has been brought 
forward in their reclaiming petitions to induce him to modify his 
previous decision, and he hopes that ‘‘ both parties will endeavour 
to meet each other in arranging some basis of amicable settlement 
for future differences,” It is said that there is a good deal of dis- 
satisfaction on both sides with the decision, many regarding it as 
contrary to the evidence given. But in view of the movement at 
present being made among the ironmasters in England to reduce 
the wages at least 5 per cent. at the beginning of the year, it 
would seem wise on the part of the workmen here to accept the 
arbiter’s award, lest by further agitation of the question matters 
may only be made worse for them. 

There is now a large business doing at Coatbridge in tin-plates, 
and in railway wagon building and appurtenances there is apretty 
good trade. 

The coal trade now is exceedingly busy, and full prices are 
obtained. The only hindrance to the full development of the 
trade is the want of the means of transit, great complaints being 
heard in regard to the want of trucks, This will, to some extent, 
be speedily remedied, at least, by the Caledonian Company, as 
barf have lately given orders for a | number of wagons. 

e locomotive, marine, and quisell todaaus and ahi builders 
are all busy. The ironfounders also are pretty full of coun, As 





the oil and chemical trades are at present brisk, those ironfounders 
who cast retorts and stills, and make other requisite machinery 
for oil and chemical works, are pretty hard pushed with orders. 
Messrs. George Bennie and Co., Glasgow, who make a speciality 
of this class of machinery, never were busier than they are at 


resent. 

- The Dundee Harbour Trustees have resolved to proceed with 
the completion of Victoria Dock. The decision will give great 
satisfaction to the community, as the work contemplated will give 
immense facilities to shipping and local shipbuilding. The Trast 
have also wisely resolved to consult Mr. Harrison respecting the 
site he would recommend as most suitable for a graving dock of 
450ft. in length. There is a general opinion that there should be 
gates at both ends, so situated as to serve as an entrance, if neces- 
sary, from Camperdown to Victoria Dock. The resolution to pro- 
ceed with the erection of a 60-ton crane is also a move in the right 
direction. The local shipbuilders and engineers have hitherto felt 
the want of such a crane very much, so much indeed as to pre- 
clude them from contracting for large steamers. The proposed 
increased accommodation will enable them to compete on equal 
terms with their rival shipbuilders and engineers farther south. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

STATE OF TRADE AT SHEFFIELD—COMPLETION OF A RUSSIAN RAIL 
ORDER AT LREDS—STATE OF TRADE IN SOUTH YORKSHIRE—THE 
RIVERS AIRE AND CALDER—THE TRIUMPH— NORTH-EASTERN 
Rartway: Proposed line on the north side of the Wear: Workmen’s 
trains—THE TYNE, THE MERSEY, AND THE CLYDE—THE IRON 
TRADE IN DERBYSHIRE. 

Tue American branch of Sheffield trade is considered to be im- 

proving. Orders for the cheaper descriptions of cutlery, which 

used to go to French or German houses, are finding their way to 

Sheffield. There are large orders on hand for gun barrels and 

other war material. There is no falling-off in the demand for 

steel, both for manufacturing purposes and also for exportation. 

In the railway trade the workmen are fully employed ; the demand 

for rails is especially active. ° 
Messrs. T. and S. Oates arenow running steamersfrom Grimsby » 

to Poti, in the Black Sea. Thus far they have been principally: 

engaged in taking out railway machinery and plant. A company 
has been formed to run a line of steamers from Grimsby to 

Ghent. The first steamer of the new line will be launched in 

January. 

Messrs. Whitham, of the Perseverance Works, Leeds, have re- 
cently completed a large Russian order for rails which has occupied 
them for some months, 

A good business is still being done at the South Yorkshire iron- 
works, especially in rails and plates. There is also a good demand 
for gas, water, heating, &c., pipes. An extensive business is being 
done in Bessemer steel of every description. There is not so much 
doing in steam coal, although the demand for Hull has been pretty 
good for the season. Large quantities of coke are being sent into 
Lincolnshire, Northamptonshire, &c. Some patent Belgian coke 
ovens are expected to be ready for working at Thorncliffe with the 
commencement of the new year. 

It is not improbable that a bill will be brought into Parliament 
for the protection of the rivers Aire and Calder from pollution. 

Mr. & M. Palmer has nearly recovered from the effects of a 
recent accident. 

The ironclad ship-of-war the Triumph, recently launched by 
Messrs. Palmer and Co. (Limited), of Jarrow, is being {rapidly 
fitted out. Her machinery is nearly all on board, and she is all 
but ready for sea, 

The construction by the North-Eastern Railway Company of a 
river-side line along the north side of the Wear is likely to give a 
great impetus to manufacturing industry on some unoccupied land 
near Southwick. Sites are stated to have been already secured for 
some large engine-building works. 

The directors of the North-Eastern Railway Company have been 
applied to to establish a system of workmen’s trains between New- 
castle and Shields, with 1s. weekly tickets. The directors have 
promised to give the matter careful consideration. 

The total amount of tonnage which entered the Tyne last year 
was 1,908,396 tons ; the total clearances were 4,141,205 tons. The 
total amount of tonnage which entered the Mersey last year was 
4,830,594 tons; the total clearances were 4,676,249 tons. The 
total tonnage which entered the Clyde last year was 1,426,203 
tons ; the total clearances were 1,656,981 tons. 

The Derbyshire ironworks continue to exhibit a considerable 
amount of activity. Some extensive contracts extending over 
several years have been entered into for the supply of Northamp- 
tonshire ironstone for Stavely and other places. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

Tue Iron TRADE: The end of the year, and the trade characterised 
by inactivity: Few transactions to be reported: The degree of 
quietude not so great as predicted: No lack of employment at 
the works: The rail mills: The demand for railway iron: 
Prices not so firm as desirable: Anticipated improvement in the 
new year: The production of pig —THE TIN-PLATE TRADE—THE 
STEAM AND HOUSE COAL TRADES—THE HIRWAIN COAL AND 
Iron Company—THE NANTYGLO WORKS. 


WE are now so near the end of the year and the festive season 
of Christmas that it is not at all surprising that the iron trade is 
characterised by inactivity. Whatever may have been the ill 
effects wrought upon business generally by the disturbing in- 
fluences of the last two or three months, the year all through has 
been one of considerable animation. Makers and buyers are now 
directing their atention more particularly to what might 
be termed indoor work, that is to say, they are making up 
their books to ascertain their actual position at the end of this 
eventful year. Few transactions on any account are, therefore, 
to be reported just now, and the probability is that but little 
more will be done before we enter rg the year 1871. 
It is gratifying, indeed, to find that the winter has been 
so far gone into without any very serious depression 
being experienced. The trade must undoubtedly be pronounced 
quiet, but the degree of quietude is not so great as was predicted 
two months ago; and, considering the numerous circumstances 
which have occurred to mar progress in most of the branches of 
industry in this district, the present condition of matters is to 
some extent satisfactory. Christmas is at hand, and the works 
are as fully employed as they have been at this season in previous 
years. There has yet been little complaint in regard to employ- 
ment, but more might of course be done at the rail mills. For 
railway iron the demand is not at — extensive, the only 
appreciable inquiry, it may be said, being in the direction of the 
United States, and latterly some large clearances have been made 
to those markets. Prices for this description of make are con- 
sequently scarcely so firm as might be desirable, but there is yet 
no disposition to submit to a serious reduction. 

There is a tolerably strong belief entertained that the new year 
will bring with it some improvement in business. Buyers who 
have suspended transactions for a time in consequence of the 
disturbed state of the Continent are expected in to enter the 
market in the course of the next quarter, and as stocks abroad are 
known to be getting short, a better state of things is looked 
forward to. Anticipating such a change, the production of pig 
and such metals as are likely to be required is energetically kept up 
by the manufacturers, and in some parts of the district a consider- 
able increase in the make has taken place. 

Although the ironmasters would be justified in at 
standard of wages paid to their workmen, there seems yet to be no 





great disposition to do so. Masters are evidently anxious to keep 
on good with their men, and = ob a eat 
partial depression is only temporary, they ng doubt, strive 
to ag 4 both wages and quotations up. : 

In the tin-plate trade there es some improvement 
noticeable, certain descriptions of tin-plates in good request, 
to be made up in goods for the Continent. nee 

The coal trade continues — active, orders from the principal 
foreign markets coming regularly to hand, and the collieries are 
fairly employed. House coal is in average request on local and 

ing account. 

For some time past negotiations have been in progress for the 
purchase of the Nantyglo Works and property of the Messrs. J. 
and C. Bailey by ae who have recently an pomeg the 
Blaina Ironworks. ether the negotiations will lead to a suc- 
cessful issue is not yet clear, but it is deemed probable that if the 
gentlemen who form the Blaina Iron and Coal Company are not 
able to offer satisfactory terms, the Nantyglo Works will not 
long remain in the hands of the Messrs. J. and C. Bailey. Mr. 
Crawshay Bailey’s ad age, and the indisposition of the 
present Sir Joseph Bailey to continue his active connection with 
the iron trade, are the reasons assigned for the disposal of the 
works. Few men have played such a D gens in the pro- 
gress of the Welsh iron trade as the ley family, and the hand- 
some fortunes realised by them all is evidence of the success with 
which they have carried on the various works they have been con- 
nected with for so many years. 

An order has been made by the Master of the Rolls for the 
winding up of the Hirwain Coal and Iron Company, but it is un- 
derstood that strenuous efforts are being made to resuscitate the 
company, and one meeting has been held at which proposals were 
made to carry on the same. These proposals were dered 
satisfactory, and an adjourned meeting is to be held in order 
thoroughly to consider the matter. In the event of the proposals 
submitted being finally adopted, it is belived that the collieries 
will shortly be in full work again. 








PRICES CURRENT OF METALS AND OILS. 
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PRIVATE BILLS OF THE SESSION.—Wednesday evening last, at 


eight o’clock, closed the time for the deposit of the new bills of the 
ensuing session. There were 273 bills deposited against 240 last 
year. Of these there are 117 for railway bills; seventeen for 
tramway bills ; fifty-seven for gas and water bills ; thirty for mis- 
cellaneous municipal and 1 a bills ; twelve bills 
for piers and harbour works; and forty miscellaneous bills that 
scarcely admit of classification. 

BeLGian Rais.—The exports of rails from Belgium in Sep- 
tember amounted to 12,643 tons, as compared with 9971 tons in 
September, 1869. In the first nine months of this year the aggre- 
gate shipments amounted, however, to only 106,532 tons, against 
113,717 tons in the corresponding period of 1869. The exports of 
Belgian rails have decreased this year to Russia, Turkey, Italy, 
the United States, &c.; but they have largely p Rosman: to the 
Zollverein. 

BREAKFAST.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
The very agreeable character of this tion has rendered it a 
general favourite. The Civil Service tte remarks :—“By a 
thorough knowledge of the natural laws which govern the opera- 
tions of digestion and nutrition, and by a careful application of 
the fine properties of well-selected cocoa, Mr. Epps has provided 
our tables with a delicately flav beverage which 
may save us many hea’ ’ bills.” Each packet is labelled 





AMES Epps & Co., Hsemepetile Chemists, London.—[Advt. ] 
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with the fact that such is the case to a very con- 


INDIAN RAILWAY GAUGES AND ROLLING = of all military considerations ? We are strongly 
STOCK. impressed 


No, III. 

‘Arrer the facts which have already been stated in our 
previous articles upon this subject with reference to the 
commercial requirements of India, and of her comparative 
means for the construction of a vast railway system, oppo- 
nents to a narrow gauge system of railways can base 
their arguments solely upon the unsuitableness of such lines 
for military purposes and for the conveyance of horses and 
cattle. Upon these points we are fully prepared to admit 
that a line of 2ft. 9in. would not be so suitable as one of 
3ft. Gin. gauge; neither would the latter be equal, in 
carrying capacity, to a line 4ft. 83in. in width. From 
a military point of view, calculating of course the relative 
capabilities of different gauges to meet emergencies, 
that line would be best which could convey the greatest 
number of troops, with equipments and stores, to a given 
point in the shortest space of time; and it is needless here 
to stop to discuss the fact that the carrying capacity of a 
railway should, ceteris paribus, increase with the width of 
gauge. Hence, setting financial and commercial considera- 
tions aside, if military conveniences were alone to be con- 
sidered, the question of varrow gauge railways would 
hardly deserve another moment’s consideration. But such 
is not the case in India; and it is a question of financial 
capability for the sufficiently rapid development of the 
resources of the empire by means of a greatly extended 
and improved system of railway communication, that has 
forced upon the Indian Government the necessity of con- 
structing cheaper lines, so as the more rapidly to meet the 
growing requirements of commerce; avd it has already 
been shown that the commerce of India does not by a wide 
margin demand greater facilities than could be afforded 
by so narrow a line as the Festiniog Kailway. Many of 
the Jines that will constitute a portion of the proposed 
secondary system of railway communications in India will 
be comparatively short in length, and some will probably: 
be quite independent, communicativg with no other line 
of railway of either the main or secondary system. In all 
respects lines belonging to the secondary system of com- 
munications should be those of a solely and strictly com- 
mercial importance, and constructed, therefore, with the 
view of meeting the actual or probable requirements of the 
districts through which they may pass, whilst such as may 
be considered of superior importance from a military or 
political point of view should of course be constructed with 
a view to those more important considerations, and the 
increased cost thus rendered necessary should be debited 
to those departments and borne as a direct charge upon 
the State; whilst the amount that would have been re- 
quired to construct lines of sufficient capabilities to meet 
the general traffic of the country should alone be permitted 
to participate in dividends earned by such traffic. 

Although an excessively narrow jine could be con- 
structed to meet all the necessities of Indian traffic, yet 
there are other consideratious of convenience and con- 
struction which would render it unwise to adopt the 
minimum width that might otherwise be used; and it was 
for the determination of what that width should be that 
the recent committee was appointed by the Secretary of 
State for India. It does not at all follow that because a 
3ft. Gin. gauge bas been found to answer well in Queens- 
land and Norway, and has since been adopted in Sweden 
and Russia, that a similar gauge must be the best for India. 
Some of the greatest errors committed in the administration 
of British India have been due to the adoption of 
policies which had been found to answer well in England, 
and it was therefore supposed must alsb be the best for all 
other countries under British rule. But India and the 
Indians are as different as possible from anything European, 
and require, therefore, different measures. A country 
which, but a quarter of a century ago, hardly possessed a 
thousand miles of good road throughout its length and 
breadth, and in mauy parts of which even carts are of 
modern introduction, can hardly with fairness be com- 
pared with anything with which we in this country are 

uainted, and therefore mus‘ not be judged in its neces- 
sities by anything European. It was to a great extent 
upon the experience of railways in England alone that the 
a gp were determined upon which the magnificent 
ndian railways have been constructed; and now it is 
admitted, when too late to remedy the error, that it has 
been a vast mistake to lay them out upon so grand and 
costly a scale. 

One of the strong arguments urged in favour of the 
granting a Government guarantee upon the capital required 
for the construction of Iudian railways was that the exist- 
ence of such improved means for the concentration of 
troops would enable the Indian Government to dispense 
with a portion of its army, and that-thus the reduced mili- 
tary expenditure of the State would go to cover any amount 
they might have to pay as guaranteed interest upon the 
railway capital. The expectatious of the Indian Govern- 
ment have been only partially realised in this respect ; for 
whereas the whole military force in India in 1850numbered 
277,728, in 1860 it had iocreased to 300,868, and in 1869 
it was 182,858, But whilst thus we see an actual reduction 
in numbers between the years 1850 and 1869, the expense 
of the army has actually increased, owing to the fact that 
the reduction has taken place wholly in the number of 
native troops, whilst the European forces have at the same 
time been increased from 49,280 in 1850 to 61,837 in 1869. 
It is not at all probable that with any increase of railways 
in India it will be thought desirable to reduce the present 
military force at the disposal of that Government; and 
hence the importance of railways in India, from a military 
point of view, is wholly contingent upon the cccurrence of 
another mutiny, or upon the event of the country bein, 
invaded by a foreign power. Such being the case, we woul 
ask, Does it not appear at least probable that certain lines 
of commercial importance might be constructed in various 
parts of India with reference to the requirements of the 
districts passed through for trade purposes alone, and irre- 





siderable extent, but that, as we have before urged, all 
lines of military or political importance should be con- 
structed on the existing Indian standard gauge. The latter 
would constitute the first line of defence, and if they shonld 
once fall into an enemy’s hands all the capabilities of the 
secondary system of railways for military purposes would 
be but of little value. 

The one special advantage which a line 2ft. 9in. in width 
would possess in India over one of 3ft. 6in., is that a double 
line might be laid upon the existing formation width of 
single lines upor the Indian gauge; and probably this fact 
was not without its importance in the minds of Messrs. 
Dickens, Strachey, and Rendel, when they fixed upon that 
as the new gauge to be recommended for the Indian rail- 
ways of the future. In raising the question now under 
consideration the Indian Government expressed an opinion 
that 3ft. Gin. was the maximum gauge that ought to be 
adopted for the narrow gauge lines in India, which was as 
much as to imply that no recommendation of any broader 
gauge would be entertained. We have seen that Mr. 
Fowler has recommended the adoption of the maximum 
limit thus laid down, basing his arguments almost ex- 
clusively upon the facilities which that width would afford 
in order to secure the greatest simplicity and economy of 
construction and working for the locomotive. Messrs. 
Dickens, Strachey, and Rendel, on the other hand, have 
wisely based their recommendations upon the requirements 
of the country and the necessities of trade, with reference 
to which we have already given some statistics, from which 
any one may draw his own conclusions as to which of the 
committee have really based their recommendatiuns upon 
a consideration of facts as they are found to exist. 

We now come to the last heading, under which it is pro- 
posed, at the present time, to consider this question of 
gauge as between the two recommendations of the Indian 
Gauze Committee. With reference to this subject it must 
ve borne in mind that India is a country possessed of large, 
but hitherto undeveloped resources; it is poor, and there- 
fore cannot afford to spend more than is absolutely neces- 
sary for the attainment of just such lives of communication 
as will meet its requirements for the present, and for some 
years tocome. Uulike the American system of construct- 
ing lines in the cheapest and most temporary manner 
through new districts, it is required, and the pecu- 
liarities of the climate and country fully justify the 
conclusion, that the new Indian lines should be con- 
structed, so far as permanent way and bridges are con- 
cerned, in the most substautial mauner, whilst the stations 
and other accessories are to be constructed in as light 
and cheap a manner as may be, and sufficient only to meet 
the actual requirements of traffic for the time being. 
Under these circumstances, it is clear that in comparing 
the relative cost of lines of different widths, earthwork, 
bridges, permanent way, engines, and rolling stock, the 
amount of Jand taken up, saving by introduction of sharper 
curves, and in maintenance and renewals of permanent 
way, must all receive their due amount of consideration. 
Now, if it be assumed that with a narrower gauge a lower 
maximum speed is adopted, as necessarily should be the 
case, and lighter rails proportioned to the maximum 
weight per wheel of the engine or loaded goods trucks, it 
must necessarily follow that the cost of Jines will vary 
with the gauge, although not in the same proportion. 
There is also another, and by no means an unimportant 
element, which appears to have been wholly overlooked 
hitherto in all the comparative estimates which we have 
seen relative to this question of Indian railway gauges, 
and that is time. Provided the same amount of expedi- 
tion be exercised in all cases, it necessarily follows that the 
narrower the gauge, and, consequently, the smaller the 
amount of earthwork, cutting, &c., the quicker the line can 
be constructed, and the sooner it will begin to make some 
return, thus reducing its first cost, owing to the smaller 
amount of accumulated interest upon the capital employed 
in its construction. 

We have now before us several official and other reports 
upon this much discussed question of cost, and as by enter- 
ing into minute calculations we should probably only add 
another one to the several estimates, we prefer to lay before 
our readers, in as concise a form as possible, the results 
that have been arrived at by others, with such comments 
upon them as may seem necessary. 

First, then, we have the report by Mr. G. P. Bidder, 
addressed to Mr. W. P. Andrew, chairman of the Scinde 
and Punjab Railways, in which any change from the exist- 
ing Indian gauge is strongly disapproved of. So far as 
the lines referred to in that report are concerned, viz., the 
Indus Valley and the Lahore and Peshawur railways, we 
have already expressed our concurrence in the view taken 
by Mr. Bidder, but as regards other and strictly commer- 
cial lines in India we are of a different vpinion.. Mr. 
Bidder, in his report, does not give any estimate of the 
cost of lines of different widths, but he states: “In fact, 
the cost of a line is measured, not by the gauge, but by 
the quantity of traffic, and the speed at which that traffic 
is required to be carried.” If this were strictly so, Indian 
railways already in existence ought to have cost very little, 
and they themselves sufficiently refute Mr. Bidder’s state- 
ment. It may be said, however, that those lines have been 
constructed in excess of the requirements of the traffic, and 
therefore should not be taken as an example; but if that 
be the case, all Mr. Bidder’s arguments for retaining the 
existing gauge fall to the ground. We should, however, 
say that, although the quantity of traffic and the speed at 
which it is required to be carried do affect the cost of a line 
in a small degree, they determine much more conclusively 
the gauge upon which its traffic can be most economically 
worked. 

Mr. Hawkshaw’s report to the directors of the Eastern 
Bengal Railway Company deals principally with the ques- 
tions of the extension of that line, and whether the 
existing gauge should be retained with a lighter descrip- 
tion of railway, or whether a narrower gauge should be 
adopted. Without entering into Mr. Hawkshaw’s reasons 
for disapproving of any alteration of gauge, we give here 


his summary of saving that might be made by adopting a 
3ft. 6in.|gauge, as compared with the cost of the present 
Indian railways of 5ft. 6in. gauge :— 


Per mile. 
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Average saving by introducing the sharper e juivalent curves 200 





Total saving per mile in firstcost .. .. .. .. £1810 
Saving in maintenance and renewals of permanent way at 
£50 per mile, if capitalised at 20 years’ purchase... .. 1000 
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In deducing from the foregoing the probable saving that 
would be effected by reducing the line from 3ft. 6in. to 
2ft. 9in., it will be proper to omit the items of “engines,” 
and “average saving due to sharper equivalent curves,” 
which, it may be assumed, would scarcely vary between 
those two curves; the last item also must not be taken 
into account, as it has nothing to do with first cost, and 
would be debited to revenue and not tocapital account. It 
would be contrary to all reason to suppose that the rolling 
stock for a 2ft. 9in. line in India would be as expensive as 
for one 5ft. Gin. in width; but in basing our present cal- 
culation upon Mr. Hawkshaw’s figures it is necessary to 
assume that such is the case. With anything like such a 
traffic as would require a line 5ft. Gin. in width, the 
assumption that the additional amount of rolling stock 
that must be required to carry the same traffic upon a 
narrower line would balance the difference in cost between 
the individual wagons would be reasonable enough, but, in 
face of the statistics which we have already published 
with regard to Indian traffic, such an argument must be 
quite inadmissible. Omitting, however, all the items thus 
deducted from the foregoing estimate, and assuming, as 
would be the case, that the other items will vary directly 
as the gauge, the difference in first cost between a line 
3ft. Gin. and one 2ft. 9in. in width would be £528°75 per 
mile. The saving that would be effected by the construc- 
tion of a light railway upon the existing Indian gauge 
instead of one upon the ordinary standard, is estimated 
by Mr. Hawkshaw at about £2050 per mile, including the 
saving in the anaual cost of maintenance if capitalised, 
and £1250 per mile exclusive of that item. 

We now come to Mr. Fowler's report, in which the com- 
parative estimates are between light railways on the 
standard indian gauge and lines 3tt. Gin. in width. In 
this case the items are confined to those strictly due to 
capital account, and a small allowance is made for differ- 
ence Jn cost of rolling stock, amounting in one case to about 
£12 and in another to £17 per mile. In order to make the 
same comparison between the cost of the different gauges 
it will be necessary to ascertain the cost of ordinary as 
compared with light Indian lines of the standard gauge. 
To do this we will take Mr. Hawkshaw’s estimate of the 
difference of cost as our standard, viz., £1250 per mile. 
With this addition the line between Kotree aud Moultan 
upon the existing standard would cost £7617°5, and laid 
as a light line upon the same gauge £6367°5 per mile. The 
cost of the same line with a 3ft. 6in. gauge is estimated at 
£5501°4 per mile, or a differeuce of £2116°1 per mile. De- 
ducting £400 from this last-named amount, on account of the 
items which we have already agreed to consider as con- 
staut between lines of 3ft. Gin. and 2ft. 9in. respectively, 
and employing the same calculation as before, we find the 
probable difference in first cost between such lines for the 
Kotree and Moultan Railway to be £639 per mile, and for 
the proposed Lahore and Peshawur line £612 per mile in 
favour of the narrower gauge. 

Messrs. Dickens, Strachey, and Rendel estimate the cost 
of constructing the line from Kotree to Moultan upon the 
standard system at £9270 per mile, and for a line 2ft. 9in. 
in width at £5170 per mile, in both cases inclusive of 
rolling stock, but exclusive of maintenance and renewals, 
the difference between the two amounts being thus shown 
to be £4100 per mile, of which the difference allowed for 
rolling stock amounts to £563 per mile. The difference in 
cost between Mr. Fowler's estimate for a 3ft. 6in. line and 
Messrs. Dickens, Strachey,and Rendel’s for one of 2ft. 9in. 
is £331'4 per mile. Similarly, forthe line from Lahore to 
Peshawur the estimates given for the alternative lines are 
£11,100 and £8100 per mile respectively, showing a differ- 
ence in favour of the narrower line of £3000 per mile; and 
the estimated cost of the latter is £127 per mile only less 
than Mr. Fowler's estimate for one of 3ft. Gin., which is 
rather incomprehensible, seeing that the difference in esti- 
mated cost of permanent wayalone is £273 per mile, whilst 
the items of altering the grand trunk road to receive rails, 
bridges, telegraphs, road crossings, fencing, &c., stations, 
and rolling stock, are the same in both estimates. 

The advocates of the 3ft. Gin. gauge for Indian railways 
have endeavoured to show—and they have no doubt done 
so fully to their own satisfaction, but certainly not so con- 
clusively to the satisfaction of others—that, whereas there 
would be secured a considerable saving by adopting a line of 
3ft. Gin. gauge instead of one of 5ft. 6in., the saving in first 
cost that would be effected by still further reducing the 
width to 2ft. 9in., would be so inconsiderable as not to be 
deserving of consideration. Instead of indulging, as 
other journals have done, in unsubstantiated state- 
ments in this and previous articles upon the subject 
of “Indian Railway Gauge and Rolling Stock,” we 
have endeavoured strictly to confine ourselves to state- 
ments of facts, supported by such evidence as will be 
found fully to prove the correctness of our assertions, The 
detailed estimates now before us show very conclusively 
that no arbitrary sum can possibly be fixed upon to repre- 
sent the difference in cost between lines of different gauges 
in India, but it will probably vary with the circumstances 
of every line. One reason why the difference is so small 
between the 3ft. Gin. and 2ft. 9in. lines for the Lahore and 
Peshawur Railway, as shown in the respective estimates, is 
that it is proposed to construct it upon the existing road 
which connects those two places, and no item for “ earth- 





work,” therefore, appears in either estimate, and it cannot 
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therefore, be taken as any criterion for other cases where 
the whole line has to be constructed ab initio. With 
regard to carrying capacity, it has been shown that an 
excessively narrow line would amply suffice for all the 
Indian tratlic inv esse or in posse for a probably indefinite 
length of time; and, although considerations of necessity 
would hardly justify the construction of lines superior to 
that of the Festiniog Railway, expediency suggests that they 
should be constructed upon a gauge somewhat wider than 
will actually suffice for the bare necessities of trade. 








A CONCISE AND FAMILIAR VIEW OF THE 
LAW OF PATENTS. 
By C. Stewart Drewry, of the Inner Temple, Barrister- 
at-Law, Author of “ A Treatise on Injunctions,” &c. &e. 


(Concluded from nage 424.) 
Sec. IV.—- Or tHe TITLE anp DiIscLAIMER IN RESPECT 
THEREOF. 


After an inventor has used all the means at his disposal 
for ascertaining that his invention is really new, and is 
otherwise prepared to take a patent, his next step is to | 
determine what “title” or designation he shall give to it 
on his application for a patent.* 

The giving a true and correct “title” or definition of | 
the invention is peculiarly important, because by a very | 
ancient and still existing rule of law—into the historical 
origin of whichit would be out of place to inquire in these 
pages—if the “title” of the invention is a false title, viz., 
if it inaccurately, however innocently, describes the cha- 
racter of the invention, or is too vague or general; it is 
held that the Crown, who grants letters patent on the 
faith of a true representation, is deceived, and the patent 
is bad on that ground alone, whatever may be the substan- 
tial merits of the invention. By way of illustration I 
will put a few examples of what would be clearly bad 
titles ; and what would be, to say the least, very danger- 
ous and risky titles. 

Suppose a patent taken for “improvements in heavy 
ordnance,” and in the result it turned out that, 
though the improvements would be very applicable to 
small arms, they would be utterly useless as applied to 
heavy ordnance, the patent would be clearly bad. Sup- 
pose a patent taken for “improvements in guns,” using 
the general term, and it should turn out that the improve- 
ments were really applicable to ordnance, and not at all to 
muskets, or rifles, or fowling pieces; then, although cer- 
tainly artillery ordnance is most technically spoken of 
as “guns,” yet in commonplace language so are 
muskets, &c., called guns ; and the title would be, at least, 
a very dangerous one to rely upon. In truth, the only 
safe rule is, first, to ascertain what the invention really is, 
and then to describe it accordingly. A practical reason 
why—apart from the historical origin of the ra'e—com- 
plete accuracy and fulness of the title is required, is that 
in the course of the procedure to obtain a patent those 
who are at work upon inventions, can acquire the right to 
oppose the grant of a patent for an invention respecting 
the same branch of industry. Any misrepresentation of 
the title, therefore, on the application for a patent, may 
mislead those who are at work as inventors upon a cog- 
nate branch of manufacture, and may induce them not to 
oppose ; while, if they kad known what the applicant 
really meant to include in his patent, they would have 
entered an opposition. For example, if a patent were 
applied for for “improvements in printing machinery,” a 
person engaged upon an invention relating to “ calico 
printing machinery ” might be misled into supposing that 
the applicant was speaking of letter press printing 
machiuery only, and might therefore not oppose ; while, 
if he had known that the applicant intended to include 
“calico printing machinery,” he would have opposed. 

Whatever may be, however, the reason or policy of the 
rule, it is settled beyond doubt or dispute that the “ title” 
must be a correct designation of the subject matter of the 
intended patent. 

The ultimate danger to a patent, arising from incorrect 
title, is not absolutely in all cases irremediable ; because a 
patentee, if he finds out that he has made a mistake in his 
title, may enter what is called “a disclaimer,” or a memo- 
randum of alteration of any part of the title, provided such 
disclaimer or memorandum of alteration does not extend 
the exclusive right granted by the patent. By such dis- 
claimer he may strike out so much of his title as is incor- 
rect and too extensive, or he may vary the title if the cir- 
cumstances require it. But this remedy is not in all cases 
applicable, because the disclaimer or memorandum of 
alteration must not, as above mentioned, extend the 
patent right. It may cut down the extent of the right, but 
it must not make it larger. Andit is sometimes a very 
difficuit problem for even experienced counsel to determine, 
how to disclaim or alter without running the risk, in vary- 
ing the title, of raising the question whether the right is 
or is not thereby extended.t If the disclaimer were to 
have that effect it would be void, and the patent would 
remain as bad as it was before. Further, a disclaimer, or 
memorandum of alteration, to be of practical use, should be 
filed before the institution of legal proceedings to enforce 
the patent right ; because, of course, a patent which is 
bad when an action is brought, or a suit instituted in 
Chaficery, cannot be made good, so as to affect the proceed- 








* Ido not here go into any of the details of the official routine for 
applying for and passing a patent through the different offices. I assume 
tha _ that purpose the inventor will employ an experienced patent 
agent. 

+ There can be no difficulty where there is only something to be struck 
out. But where the disclaimer is in the nature of an amendment, and an 
alteration is made, the difficulty may arise. Suppose, for instance, in the 
case put of a patent for “improvements in guns,” which would only be 
applicable to small arms; then, if the patentee were to strike out the 
word ‘ guns” and insert the words ‘‘ small arms,” it would depend upon 
the construetion of the word ‘guns ” whether his alteration would be 
valid ; and if it were held upon atrial that the word “‘ guns ” applied onlyto 
ordnance, then the patentee would in reality be substitutingan invention 
not coming within any part of the original title, and would, therefore, be 
extending the patent right. Iam not aware, however, of any decided 
come = og pow § of poles, and therefore merely suggest doubts, in 
order to put inventors on their guard inst c: 
their original titles. All difficu = setircaioh, if ay evanter wi 





ity will be avoided, if an inventor wi 
ascertain exactly what his invention really is before giving it a title. 


ings against the alleged infringer. And as a patentee must | 


obtain the leave cf the Attorney or Solicitor-General 
before he can file a disclaimer, and as the person charged 
with infringement is, in fact, not an infringer while the 
patent is bad (there being then in point of Jaw no patent), 
the law officer may, and sometimes does, make it a condi- 
tion of granting leave to disclaim or alter, that those who 
had used the invention before the disclaimer, and against 
whom proceedings had in consequence failed, shall still be 
at liberty to use it after the disclaimer. 

The justice of such a condition may be open to doubt, 
for though there can, of course, be no infringement while 
the patent is temporarily bad, yet, as the disclaimer or 
alteration makes the pateut, by force of the Act of Parlia- 


ment, thenceforth good, it is difficult to understand what | 


a equitable claim the defendant in the action can 
ave, more than any other person, to infringe after the 
Act of Parliament has restored and set up the validity of 
the patent. However, I have not here to deal with what 


| but instruct him fully “how to perform it.” 


} 


the Jaw and practice ought to be, but with what they are ; | 


and it is quite certain that the law officer of the Crown 
has absolute discretion to grant or refuse leave to disclaim 
or alter, and to append to the granting of leave such con- 
ditions as he may, in the exercise of his guasi judicial 
discretion, think fit. There is on this point no appeal from 
the fiat of the law officer ; and this certain!y is a defect in 
the law. There is an appeal from almost every existing 
tribunal having jurisdiction over rights of property; and 
surely an Attorney-General is as liable to error of judg- 
ment as her Majesty’s judges. ; 


Sec, V.—Or THE SPECIFICATION. 

Icome now to the next, and perhaps most important 
part of an inventor's proceedings, viz., those which relate 
to what is technically called the “specitication,” or the 
description of the invention, which a patentee is by the 
law obliged to lodge in the Patent Office. 

An inventor may prepare two specifications ; the first, 
termed the preliminary or provisional specification, which 
he must lodge with his declaration on his application for a 

atent ; and the second, or complete specification, which 
. must file within six calendar months from the date of 
the grant of the patent ; or he may, if he thinks fit, file at 
once his complete specification. The preliminary specifica- 
tion is in practice kept secret in the Patent Office until 
the expiration of the time for tiling the complete specitica- 
tion, and is not allowed to be seen by anybody except the 
law officer of the Crown, to whom it is referred on being 
lodged, so that the filing of a preliminary is not of itself 
publication. Accordingly in a case where A. had filed 
a preliminary specification, but had not proceeded with 
his patent, and then B. took a patent, which was sealed 
before the period when A.’s preliminary specification 
would be published, it was held that A.’s preliminary 
specification was no previous publication of B.’s invention. 
The Act of the 15 & 16 Vict., cap. 83, sec. 6, requires that 
the preliminary specification shall describe the nature of 
the invention, and no more; in which it differs from the 
complete specification, by which it is required by the 
terms of the patent that the patentee shall fully and par- 
ticularly describe the nature of his invention, and the 
manner in which the same is to be performed; and this 
distinction has been referred to from the Bench, as show- 
ing the much wider task which is thrown upon the 
inventor in his complete specification than that which he 
has to perform in relation to the preliminary specification. 

But though it is sufficient to describe in the preliminary 
specification the nature of the invention, that must be 
done not only accurately, but so far fully, that when com- 
pared with the complete specification there shall be no 
substantial discrepancy. Jn other words, the preliminary 
specification must be a complete and accurate outline of 
that which is afterwards explained in detail in the final 
specification. If there is any such material discrepancy, 
the result would be that the invention described in the 
complete specification, would not be the invention for 
which the patent was granted, and the objection might be 
as dangerous as an objection to the “title.” 

The principal practical object of the preliminary specifi- 
cation is that the law officer, to whom the discretion is 
committed of seeing that it is sufficiently explained before 
he allows the patent to go forward, may have adequate 
materials before him, in case of an opposition to the grant 
of a patent, for knowing what the applicant’s invention 
really is, so as to compare it with the invention of the 
opposing party. And, accordingly, if a preliminary spe- 
cification is laid before the law officer which does not 
fulfil this condition, he will refuse to proceed with the 
patent until a better preliminary specification, satisfactory 
to his mind, is lodged. 

By way of illustration of what is necessary in a preli- 
minary specification, suppose the case of a chemical 
invention; the inventor must or ought to know before he 
applied for a patent, of what his invention substantially 
consists. If it is treating a certain substance with one or 
more given acids, he must or ought to know what those 
acids are, and he ought to name them. Further, he must 
or ought to know whether, in respect to any of the mate- 
rials used, they should be used in the solid state, or in 
solution, and, whether throughout or at any part of the 
process the application of heat is necessary, and he ought 
in his preliminary specification to refer to all these mat- 
ters. But he may not, and probably cannot know (because 
it might be unsafe to make a series of experiments till his 
patent is sealed), what extent of solution of any of the 
substances is proper, nor what is the best degree of heat. 
And, therefore, he may reserve those details for his com- 
plete specification, the six months for filing that being 
given for the very purpose of allowing the patentee to per- 
fect the details of his invention. So, in the case of an in- 
vention of mechanism (whether it be a new machine or a 
new combivation of known parts of machinery), an in- 
ventor, if he is in a condition to apply for a patent at all, 
must know whether he wants to produce rectilinear, or 
circular, or elliptical movements, or whether he wants 
irregular motion; and he should clearly point out what are 
the movements that constitute the substance of his inven- 





tion. But he may not know till he has had his six months 
for trial and experiment, what specific mechanical in- 
struments will be most effective, and is not bound to state 
such matters in his preliminary. To put the proposition 
in another form: he must in his preliminary show the 
complete skeleton of his invention, but he need not fill in 
the flesh—that is reserved for the complete specification. 

The complete specification fills, as before observed, a 
much more extensive function. It must not merely enable 
the reader to form a general conception of the invention, 
And the 
gloss which courts of law have put upon the words of the 
patent is, that the patentee must so describe his invention 
that any person of ordinary knowledge and skill in rela- 
tion to the subject matter may be able to produce the 
thing invented, by means of the instructions given to him 
by the specification alone, and without calling tohis aid any 
inventive power or any special knowledge of his’ own. 
And upon this principle is founded the general practice 
on the trial of a patent right, of calling witnesses prac- 
tically skilled in the subject matter of the patent, and 
asking them whether, having read the specification, they 
could produce the invention by its instructions. Before 
gving further into the question of what is a sufficient 
specification, it may be observed that the most difficult, 
perhaps, of all legal documents to prepare is the specifica- 
tion of a patent; and, for this reason, that it fulfils a 
double function. It is an explanatory direction to work- 
men, which must be couched in language intelligible to 
them, and sufficient to teach them how to produce the 
patented thing. It is also a document supporting legal 
title, and as such is subject to tke same rules of construc- 
tion of the language as are applied to any other legal 
instrument; that construction is a matter for the court to 
determine, and not for the witnesses. In the case before 
referred to, “ Simpson v. Holliday,” the specification com- 
menced by directing the combination of aniline and dry 
arsenic acid ; and then proceeded, “ or to accelerate the 
operation,” and, then, for that purpuse, the application of 
heat was directed. It was admitted by the plaintiff 
that a combination of aniline and arsenic acid might 
be left, if no heat was applied, for an indefinite time 
without any colour having a commercial value being 
produced. The question of law was, whether the 
specification described two processes in the alterna- 
tive, or whether it mizht be read as describing one 
thing, viz, the combivation of aniline and arsenic 
acid, subjected to the operation of heat. Nearly all the 
witnesses (chemists, vf course) agreed in deposing that 
they were not misled, and that even, if heating had not been 
mentioned at all, they should, as chemists, have applied it if 
they found the process dilatory, heat oeing one of the 
familiar tools of a chemist in most operations. But the 
Lord Chancellor (Lord Westbury) did not feel himself 
justified in accepting the interpretation of the chemists. He 
held that the court must construe the language of the 
specification according to the ordinary rules of construction 
applicable to other written documents; and so reading it, 
he was obliged to come to the conclusion that there were 
two processes—a cold process and a hot process—described 
in the alternative, and, as the cold process was useless, the 
patent was bad, and the House of Lords affirmed this judg- 
meut. 

This case shows the extreme importance to an inventor 
of clearly ascertaining, before he draws up his specification, 
what his invention is, and of describing it accord- 
ingly. It shows also the imprudeuce of drawing up a 
specification without competent legal advice ; for it is im- 
possible to suppose that any experienced lawyer would 
have settled the specification of Dr. Medlock without first 
inquiring of him whether he had tried the cold process. 
In truth, the drafting of a specification, properly and 
securely, requires the union of a man of science anda 
lawyer—the one to compose that part of it which ad- 
dresses itself to the workman, the other to advise on those 
points which are to be construed by the gourt. This mode 
of proceeding does not, however, seem to be very frequent, 
if one may judge from the great number of cases in which 
valuable patents (I mean valuable on their merits) are lost 
simply from a careless and hasty preparation of the specifi- 
cations. The prevailing notion among inventors seems to 
he that anybody can draw up a specification ; and they, 
therefore, either act wholly without advice, or postpone 
taking advice till there is hardly time for due considera- 
tion by a competent legal adviser. 

To return to what a specitication ought todo. It must 
explain fully and clearly the details as well asthe principle 
or substance of the invention.* If, therefore, the inven- 
tion is mechanical, the specification should invariably 
be accompanied by plans; and if the mechanism is at all 
complicated the important movements should be drawn 
separately upon a larger scale than in the general plan. 
It would seem almost superfluous to say that great care 
should be taken that the lettering of the parts on the 
drawing should correspond with that in the specification, 
were it not a fact that many plans appended to specitica- 
tions come out of the Patent Office, from neglect of these 
apparent trifles by the patentee, with the lettering in a 
frightfully confused state; the result of which is, on a 
trial, great difficulty in tracing and explaining material 
movements, 

The specification in a chemical case, and the specification 
and drawings together in a mechanical case, must clearly, 
either by the body of the specification, or by the aid of a 
summing up in the form of a specific declaration-of the claim 
of the tee, show distinctly what it is that the public is 
not at liberty to use. In a case of “‘ Foxwell v. Bostock ” + 
(a patent for improvements in sewing machjnes) there was 
no claim in the specification. The specification and plans 
showed simply an entire machine, and the public were 
then left to find out ‘what was new and what was old; on 
that ground the Lord Chancellor (Lord Westbury) held 
that the patent was bad. 

It is not absolutely that there should be a 
specific claim, though it is usual and convenient to insert 

* words patent merely “ describe,” “ 

sul — snd aoe law give their full re 34 

these + 10 Law Times, N.S. 148. 
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such a claim, to avoid all difficulty as to informing the 
public what is the thing that the inventor claims as his 
exclusive property. But the claim, if a special claim is 
inserted, requires the greatest possible care. If a patentee 
claims avything that is old or useless, if he claims the use 
of any materials or arrangements which would not answer 
the purpose described as the purpose of the invention, or 
if he claims so generally or vaguely as to throw upon the 
public the task of finding out by a course of investigation, 
what is and what is not within the patent, in all these 
cases the patent will be bad. 

These rules are found constantly neglected. For in- 
stance, it is a very prevalent practice in the case of 
chemical inventions to find after the description of the pro- 
cess with certain materials, which, of course, the inventor 
has tried, the insertion of a whole list of substances, which 
he tells the public may be also used (as to which it is pro- 
bable that he has relied upon his theoretical knowledge), 


as in the case of the title ; and on such an application any machinery. Many mechanical inventors are apt to 
other patentee, or any one of the public who has entered | imagine that when they have arrived at a definite scheme, 
a caveat against the disclaimer, may attend before the law | and have drawn it out upon paper, they are in a position 
officer and oppose the leave being given. And the law | to take a patent, and they are impatient to do 80 forthwith. 
officer decides, upon hearing all the petitions, whether he will | Now, there are very few mechanical inventions, especialiy 
grant leave, and on what terms. There is no appeal from his | those which involve any complicated construction, which 
judgment in this matter. The disclaimer and alteration | can be tested by a drawing alone. No one should ever 
must not, however, as in the case of disclaimer in respect | attempt to take out a patent for such an invention until 
of title, extend the right; if they do, they will not be | he has, at least, made a working model. Even then he is 





and then he puts in a general claim, including all that 
he has described. It must not be forgotten that, if there | 
is any one of those substances that will not produce the | 
effect described as the result of the process, the patent | 
will be bad. This loose practice results from a very 
general (perhaps very ee desire on the part of the 
patentee to prevent evasion of his patent, by grasping at as 
much as he thinks he can include. But the rule is settled 
and peremptory. If a patentee claims either upon the fair 
coustruction of the bedy of the specification, or by an 
express claiming clause, the use of anything that will not 
answer the purpose proposed, the patent will be bad, 
because the patentee misleads the public by describing 
as his invention something which is no invention at all. 
I have in a pteceding section touched upon disclaimer and | 
amendment in reference to the title. The Act of Parliament | 
referred to gives the same powers in respect of the fival 
specification. 





and amend his specification accordingly. But todo this 
he must obtain the leave of the law officer of the Crown, 


If the patentee discovers after his specifica- 
tion is lodged, that some part of the matter described as | 
invention is old or useless, he may disclaim such part, | 


within the meaning of the statute, and will be void; and 
the patent will remain as bad as it was before. 


not safe, because friction, momentum, and other incidents 


to mechanical action, operate so differently in a small 


By extending the right is, of course, not meant con- | model and in a full sized machine, that it is quite impos- 
verting a patent, which was bad for describing and claiming | sible to predicate from the action of a model, what will be 


too much, into a good patent; for that is the very sco 


aiid object of the statute; but it means giving to the | contrivances, for instance, 
| when paddle-wheels for steamboats were generally in use, 


| for varying the angle of the floats, instead of having them 


patentee a larger right, or a different right from any right 
which he would have had under the original patent, if the 
specification had not been defective. Such an extension 
cannot occur if the disclaimer and amendment consist 
merely in striking out somethiug. If, for instance, a 
patentee describes and claims the use of three several sub- 
stances for carrying his invention into effect, and he finds 
out that Nos. 1 and 2 are useless, and strikes them out of 
the specification, the patent may remain good for No. 3, 
and there can be no possible extension of the right. But, 
suppose such a case as that suggested in Section IV., of a 
patent for “improvements in guns” which would only 
auswer for small arms, the same difficulty would occur 
in relation to amending the specification as that which is 
sugge-ted n relation to the title. The amended specilica- 
tion would describe something which, at least, might be 
construed not to come within any part of the original 
title, and to be therefore an extension of the right. 

I have now stated all that appears to me material for 
an inventor to know by way of guidance upon the law 
affecting patents. But before concluding these pages I 
may, perhaps, usefully offer a few and very short remarks, 
which, though not bearing directly on the law, have a very 
direct bearing on the preliminary proceedings of inventors 


|intenaing to take patents, especially in relation to 





the action of an actual working machine. Many beautiful 


have been made, at the time 


fixed in radiating lines from the centre of the paddle wheels. 


| Most likely some of those plans operated very well in a 


model, but when they came to be exposed to the jerks 
and shocks that they had to encounter in deep sea naviga- 
tion, they failed.* ‘The writer once saw a small model of a 
locomotive aud train, with an apparatus for stopping the 
train suddenly, with the view, of course, of avoiding col- 
lisions. It worked beautifully, being stopped at full speed 
without injury. But I apprehend any engineer would say, 
supposing such an apparatus could be applied to stopping 
a real train at full speed, that it would be just as 
dangerous to the solidity of the carriages, and to the bones 
of the passengers, thus to stop a train at full speed, as it 
would be to run it against a mass of masonry; the dif- 
ference being that in a small model momentum is next to 
nothing, while in a heavy train it is an immense force. 
I conclude, therefore, by recommending the inventors of 
mechanism intended to operate ona large scale, always to 
make and try a fall-claed mochine before they go to the 
Patent Office for letters patent, taking, of course, proper 
precautions to prevent publication. 





* The name of the patents taken on this subject alone, which died 
natural deaths, is legion. 











TRIALS WITH MILLER'’S CAST IRON SAFETY 
BOILER. 

Mitter’s boiler, built up out of only three separate castings, 
must be already well-known to our readers. Messrs. Garrett, of | 
Leiston, using one in their own works, have been enabled to adapt | 
an important, if apparently slight, improvement in detail. The 
U-pieces, placed immediately over the fire, being bolted at their 


feet to two horizontal water pipes, were found to have a tendency 
to crack at the crown of the 9-bend on account of the rigid check 
of the free expansion. This has been counteracted by leaving one 


of the legs free; and then, for the sake of security, always pump- | 


ing the water first through the isolated horizontal pipe. 

fhe following table, compiled from results obtained from careful 
experiments, extending over a year, and;some of which we ourselves 
wituessed, shows pretty; fairly of what the boiler is capable. 


The water meter used is one of Simons’, with a fin. pipe. 
It has been repeatedly tested for absolute accu > an ioe 
never yet been found wanting. It is to be n that the 
Worthingham Hucknall coals, second, quality, with which the 
trials were made, costs only from 6s. per ton to 6s. 6d. per ton 
at the pit’s mouth, so that the results cannot be ascribed to 
Welsh or other first-class steam coal, nor was the firing of an 
exceptionally careful character. 



























































| | | low 
ig Jl st the | ‘to T - | we ‘ | Coal consumed | Water evaporated 
3 gi «| o& oY] otal water Water evaporated he’ te . : 
i Elo &| 378 fj ; S33 evaporated. per hour. Coal total | Coal con- |per water evapo- per Ib. of coal con- 
Date. |e Sigel <2 sat sont sumed } rated sumed. 
- lo ain=! 228 $5 cei es ———-= -,——— Remarks. 
18 EI" 3) 362 5 S| a}e| Cubic |. cubic sumed. | per hour. | als, | cubic! rats, Cubic] yy, 
la: | =| &! O- = s gals feet lb. | gals. fect. Ib. j } 52s. | te Ib. | gals. geet, 3 
— |  hanmmateeags "papas (ety tyes, ware Gee tee ees eee eee — | —— —— 4 ee 
j jh. m./h. m.| m. ewt qr. Ib/a. m. |p. m./h.m | Boo 
4 \ March 12 ee | 5 43/6 0] 17) 1 2 0)6 0 2 0} 7 30 8460 |10020 |1560 249°] 15575 | 208 33°28 207719 0 6\'2 2 4} 136i 55 137) 0°73 0°112 |7298 | Same work done as before. 
' ny ‘ | jel a an ha a 7 a ool a wl « | 1965 53 >| org! O-117 Ir3 3} Steam supplied for engine driving saw- 
oo oe |. 9 20 12 40 | 3 20 13000 -—_ 600) 960 5990 | 180 288 | 1797] 7 18 2 0 21 1365 | $531 (137) 0-732) 0-117 7313 iil and Leabon's engine. ea 
. ne oan - ore ee ae iii ae oo P s 268 | 7 ae wee! a-198 Irere ame work as March 15th. Both engines 
» 16 co ee | | | | 230 | 5 35 | 3 5 16910 ‘eos | 530, 848] 52915 | 1717 27°47 171444 600,20 5 1268 | 7°924 *129) 0°7 07126 7873 running well. Hucknall coal. 
| | | | | | } Work done; sawmill machinery full, 
Sem | | 1 54 3 44| 1 50 34365 [84740 | 400 64 | 9036 | 2182 34-912) 21785] 4 2 0 2 1 22/126 [7512 126) 0-795 0-127 |r9R8 ie aon a hoe ee 
| i | a! s - — 
| | | | } | | 258 Ib. of water. Hucknall coal. 
‘ . | _— a ee ewes « 2 g-a7t | 46 aa \ a: 448 e B wi as above. Trial wa ade t« 
April 6 : } | | 2 0 6 0/4 © 10040 |10750 | 710] 113°6 | 7osses | 1775 28:4 [177216] 8 2 0 2 oO 14| 134 | 8971 134] 0746 0-119 |r44o} | Same Koes ae move. | Trial was made to 
a - | 5 30/5 555025) 2 0 0/6 O 6 O {10 30 11110 |13220 (2110) 337°6 2106624 [20095 32°15 | 20063} 24 0 0/2 1 4 1278 | 7-962 -127| 0786) 0155 7837 Do. do. 
Nov. 15 ‘ | } jLO 22 12 7 | 1 45 43840 |44280 | 440) 70-4 | 439296 [25114 40-223 251026) 6 115/38 3 22 | 














THE CHEMICAL SOCIETY. 


At the meeting on Deeember 15, Professor Frankland, F.R.S., 
vice-president, in the ehair, the following gentlemen were 
elected Fellows:—P. T. Atkinson, R. Koma, J. F. Stark. 
Mr. Perkin, F.R.S., reada paper ‘“‘On Some New Derivatives 
of Coumarin.” The author sueceeded in obtaining the following 
new bodies :— 

Dibromide of coumarin, Cy He O Br2 ; dichloride of coumarin, 
C, He O2 Cl, ; @ bromocoumarin, C, Hs Br O2 ; 6 bromocoumarin, 
C, Hs Br O2; @ chlorocoumarin, C, H; Cl OU, ; 6 chlorocoumarin, 
C, H; Cl O02; «@ dibromocoumarin, C) H; Br: O2; 8 dibromo- 
coumarin, Cy H; Br. On; tetrachloroeoumarin, Cy Ha Cl, O 2; 
coumarilie acid, C, H, O,; bromocoumarilic acid, C, H; Br Os; 
sulphocoumarilic acid, Cy H, O, 803; disulphocoumarilic acid, 
Cy He Oz 2 S03. 

Dibromide of coumarin.—A solution of coumarin in carbon 


disulphide is mixed with a similar solution of bromine, and the | 


mixture, after leaving it to stand for twelve hours, allowed to 
evaporate spontaneously. When dibromide of coumarin is treated 
with an aleoholic solution of potassic iodide, it becomes brown, 
and on evaporation deposits needles apparently consisting of a 
mixture of iodine and coumarin crystals, « bromocoumarin. 

A simple process for the preparation of bromocoumarin is to 
decompose the dibromide of coumarin with alkalis, the following 
reaction taking place :— 
C,H, 02 Br? + KHO 

wow 


Dibromide of 
Coumarin. 

« Bromocoumarin, when left in contact with cold alcoholic am- 
monia, decomposes with formation of ammonic bromide and a 
non-crystalline, sticky mass easily soluble in water. Heated 
with potassic hydrate it yields potassic bromide and a new acid. 

« Dibromocoumarin.—At a previous occasion Mr. Perkin pre- 
pared this body by heating in a sealed tube to 140 deg. Cent, a 
mixture of one of coumarin, two parts of bromine, and four 
or five parts of disulphide of carbon. Le since found, ever, 
that this process is greatly improved by the addition of iodine to 
the mixture, as it is then necessary to heat the sealed tube 
for four or five hours in a bath of salt and water to complete the 
reaction. The fusing eB Oe this substance is 183 deg. Cent., and 
not 74 deg. Cent., as had been previously given. 

8 Bromocoumarin.—The hydride of sodium bromosalicyl, when 
submitted to the action of acetic anhydride, yields a quautity of 
hydride of bromosalicyl and a body which, when crystallised from 
alcohol, yields colourless flat prisms, the analysis of which showed 


C,H, BrO®? + KBr + HO. 
i i 
Bromocoumarin. 





it to be monobr in, C,H; BrO», It greatly differs in 
pe rties from the bromocoumarin reviously described, its 
point being 160 deg. Cent., or 5D deg. higher, and, when 


boited with alcoholic or aqueous potassic hydrate, it does not de- 
compose with formation of potassic bromide, but simply dissolves 
like ordinary coumarin. 

Dibromocoumarin:—On treating the hydride of sodium 
dibromosalicyl with acetic anhydride in exactly the same manner 
as for the preparation of & bromocoumarin, a beautifully exy- 
stalfine product is obtained of the copponais C, H, Bre O2. 
Tt is not the same body as that obtained by acting on coumarin 


It fuses at 176 deg. Cent., and is not 


with bromine and iodine. 
Mr. 


decomposed by boiling with a solution of potassic hydrate. 
Perkin has, therefore, designated it as 6 dibromocoumarin. 

Dichloride of coumarin.—A solution of coumarin in chloroform 
absorbs chlorine gas, only minute quantities of hydrochloric acid 
being formed. On allowing thesolution to evaporate spontaneously, 
after the chlorine has been passed through it for an hour or two, 
a syruPy product is obtained, very like new honey. This is the 
dichloride of coumarin. From its products of decomposition there 
can be no doubt that it possesses the formula Cy Hy O, Cl. 

a umarin.—A mixture of one part of coumarin and three 
parts of pertachloride of phosphorus, when mixed and heated in 
a retort placed in an oil bath, slowly react upon each other as the 
temperature rises, and when the oil has reached about 200 deg. 
Cent. the product becomes a dark brown liquid. During this 
reaction a volatile liquid, consisting chiefly of bichloride of phos- 
phorus, distils over. The contents of the retort after treatment 
with water become a pasty mass of crystals, which is first purified 
by distillation and then by several crystallisations from alcohol. 
Its analysis gave the formula C>H;Cl1O,. It fuses at 122 deg. 
— 123 deg. Cent., and when heated pussesses an agreeable 
aromatic 

Tetrachlorocoumarine.—Chlorine gas when passed through a 
solution of and iodine in tetrachloride of carbon is 
rapidly absorbed, hydrochloric acid being evolved. If the gas be 
passed for two or three hours a quantity of a reddish body 
separates. On evaporating the a; , so as to separate the 
tetrachloride of carbon, an oily residue is obtained, the 
red substance having fused with the impurities. On mixing 
this with aleohel it soon becomes a white paste. On 
this in a small linen bag a white product is obtained, 
further purified by being several times crystallised from 

init. The numbers the —<— lead to the formula 
Ct 2h Oy It fuses at 144 deg.—145 Cent. 

Courmarilic acid,—« bromocoumarin, when boiled with a solu- 


tion of potassic hydrate, ‘leco » pas ic bromide 
and the salt of a new acid w has the f C,H. O;. Mr. 
Perkin proposes to eall it coumarilic acid. It fuses at 192 deg.— 
193 deg. Cent., distils with ~—f decomposition, but sublimes 
undecomposed when gently 1t is monobasic, and forms 


well-defined salts with the alkalis, the alkaline earths, lead, silver, 
mercury, and iron. 

Bromocoumarilic acid.—It is prepared like the above, but 
substituting « dibromocoumarin for bromocoumarin. It pos- 
sesses the formula C, H; Br O,, and fuses at 250 deg. Cent. 





of Glyoxylic Acid.” Dr. Debus showed that this acid ought to be 
written C,H,O,, and not C,H,O,. He considers it in reality 
to be the aldehyde of oxalic acid. Among other reasons for this 
view he quoted its behaviour towards the bisulphites. Dr. 
Odling was of the same opinion. He sees the aldehydic character 
of glyoxylic acid in its property of combining with one atom of 
water, or of ammonia, or ethylic chloride, &c. Mr. Perkin 
defended the formula C; H, O,, quoting among other evidences 
for the correetness of his views, the behaviour of glyoxylic acid 
when heated with phosphoric pentachloride ; instead of losing 
water and being converted into CO, it takes up three atoms of 
bromine. 








Coats ry GerMANy.—A scarcity of coals prevails in Germany, 
in consequence of an insufficient supply of labour in the mines, 
caused by the war levies. 

DeatH oF Mr. Grorce Wiitsoy.—Mr. George Wilson, chair- 
man of the Laneashire and Yorkshire Railway, died suddenly 
yesterday morning, while travelling on the railway from 
Manchester to Liverpool. His body now lies at the railway sta- 
tion. The deceased gentleman was best known as chairman of 
the Anti-Corn Law League. 

Our Naval Strenctu.—If there still exists any public man 
among us who preserves a remnant of the interest England once 
felt in the efficiency of her army and navy, he will endorse the 
opinion expressed by the Secretary of the Navy of the United 
States in his annual report to the President lately issued, as to 
the danger of playing fast and loose in matters relating to naval 
resources. Mr. Secretary Robeson remarks that neither ships. 
dockyards, mor ordnance, can be legislated into existence at the 
moment when needed, but are the products of long continued 
industry and skill. A ship of war, armed, equipped, manned, and 
officered for efficient service, cannot be extemporised, but is the 
combined result of much labour, skill, science, training, discipline, 
and experience, produced by slow processes and organised with 

t care. ‘Merchant vessels (he adds) whether of wood or 
iron, though of great value as an auxiliary force of priva- 
teers, despatch boats and cruisers, could not in time of war be 
relied on as a main body of the navy. Not built to carry heavy 
batteries, or to resist the effect of heavy shot or shell, they could 
not encounter the war ships of any enemy.” These observa¥ions 
are equally applicable to military resources ; regiments cannot be 
‘legislated into existence ” at a moment's notice, as the sad expe- 
rience of the French has shown. Skill, science, training, disci- 

line, and experience as Mr. Secretary Robeson truly remarks, 


are 
Sulphocoumarilic acid. —It is obtained on digesting a mixture | “‘ requisite to produce efficiency, and are themselves the products 
» Asare 


of about one part of conmarin and five parts of fuming sulphuric | of slow processes and careful organisation. 
From the analysis of | to a navy so is the volunteer force to the regular army—of 
| value asanauxiliary force, but not to be relied onas the main 


acid in the water bath for an hour or two. 
its salts the ula of this acid when anhydrous is C, H, O; SOy. 

Mr. Per has prepared ammonic, potassic, sodic, baric, and 
strontic pe Rann mtn 


| other nations, 


tv 


y- 
Ourown example, and thatof France, ought to be of great service to 
In both cases are to be seen the uences of 


Disulphecoumarilic acid.—On heating a mixture of about * playing at soldiers” like children. Here, instead of framing 


eight parts of fuming sulphuric acid and ene part of coumarin to 
a temperature’ef 150 deg. or 160 deg, Cent. for an hour or twe, the 


product will contain two sulphoacids, viz.:—Sulphocoumarilic acid | 


and disulphocoumarilic acid. Its barium salt has the formula 
Ba2SOs. 


C:H,0. 
The next 





| party objects. 
eommunication was by Dr. Debus, on “ The formula | 


our estimates to meet our requirements, we have clipped and 
yared our defensive and aggressive strength to make it fit the 
mdgets, which it is found necessary to mould into a palatable 
form for the purpose ef appeasing a husti cry raised for mere 
n Franee the same results have been produced by 

other eauses.— Pall Mall Gazette, 
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PUMPING ENGINE, SWINLEY COLLIERY, WIGAN. 


MESSRS. GARSTANG AND CO., ENGINEERS, BANK TOP FOUNDRY, BLACKBURN. 
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& THIS pumping engine has been made by Messrs. Garstang and 
Co., Bank,Top Foundry, Blackburn, for Messrs. Rylands and Sons, 
Gidlow;and Swinley Collieries, Wigan, and is placed at the bottom 
of the coal pit for pumping water and forcing it up the rising main 
against a pressure of 325 1b. on the square inch. This class of 
engine is remarkable for its extreme simplicity of construction, 


SECTIONAL PLAN 


and is far more easily fixed than the vertical or [beam engine for 
similar purposes, the whole, both engine and pumps, being con- 
tained on a strong horizontal bed-plate. It consists of a steam 
cylinder, 20in. diameter and 18in. stroke, with two single-acting 
ram pumps, 5in. diameter, one ted to each end of the 
— each ram being cased and each barrel being lined with 

rass. The engine is provided with cross-head working on double 











slides in the ordinary manner; a forked connecting rod works 
outside the slides, and is connected to a balanced disc crank, which 
is shrunk on the fly-wheel shaft. The valve for working the 
engine is an ordinary slide worked by aneccentric. This is a good 
example of a modern pumping engine, is of the newest designs, 
and, as will be seen from the drawing, is massive, and well-pro- 
portioned for its work. 








NEW QUADRUPLE DRILLING AND RECESSING MACHINE. 


CONSTRUCTED BY MESSRS. J. AND J. KERSHAW, ENGINEERS’ TOOL-MAKERS, STORE-STREET WORKS, MANCHESTER. 





SIDE ELEVATION 


Os 
AN 


ae 


ag 
) Jz 





TuE above engraving is taken from a photograph and tracing of 
a drilling and recessing machine m: by Messrs. J. and J. Ker- 
shaw, tool-makers, for drilling and recessing four holes at once in 
a Sen, ke. &e. It is self-acting, and adjustable for 
cutting slots up to 7hin. in length ; each of spindles is also 
adjustable from 3fin. to7in. apart, and the spindle head or slide is 
movable along the slide A. en not requi ‘or recessing it 
can as an ordinary drilling machine. The tables are self- 
acting longitudinally, and the spindles vertically ; the driving and 
throwing-off apparatus are self-contained. 

We have no doubt this machine will supply a want long felt by 
engineers and users of permanent way, aniling or 
much preferable to punching rails. The construction of the 
machine is so conly shown in our engraving that no further 
description is required. 


SreaMsHIP TRADE OF New YorK.—The steam vessels plying 
between the port of New York and the ports of foreign countries 
in 1840 were three British vessels, measuring 4636 tons. In 1850 
there were 14 American steamers, measuring 26,747 tons; 11 
British, measuring 17,430 tons; and one Hamburgh, measuring 758 
tons—making a total of 26 steamers, measuring 44,935 tons. In 
1860 there were 27 American steamers, 'measuring 46,402 tons ; 
31 British, m ing 72,075 tons; five’ Hamburgh, measuring 
11,174 tons; two B . ring 4764 tons; and one 
Portuguese, measuring 1752 tons—making a total of 66 

measuring 136,167 tons. In 1870 there were 
38 American steamers, measuring 61,630 tons ; Briti 








m ing 191,283 tons; 14 Bremen, measuring 43,522 tons; 10 
Hamb' measuring 99,935 tons ; and four French, measuring 








FRONT VIigEW 


13,298 tons—making a total of 152 steamers, measuring 339,668 
tons. Among the British steamers arriving at New York is placed 
the Great Eastern. which measures 20,152 tons. These figures 
are intended to show the average number of vessels and tonnage 
for each ten years. Of the 38 American steamers in the return 
for 1870 no less than 32 are described as plying between New York 
and other ports of the American continent or ports of the West 
Indies or Bermuda. 

Nargow GavcE Rariways.—A company has been formed in 
California for the purpose of constructing, equipping, and t- 
ing oc! narrow gauge railroads in all parts of the United States. 
The atta stock is one million dollars, divided into ten thousand 
shares of one hundred dollars each. It is claimed that such roads 
can be constructed in Oalifornia for 10,000 dols. per mile.— 
American Railroad Gazette, 
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SCALE 


THE EASTBOURNE GASWORKS. 


MR. ALFRED WILLIAMS, ENGINEER, BANKSIDE, LONDON. 
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THE EASTBOURNE GASWORKS. 


EASTBOURNE, similar to numerous other towns under the same 
circumstances, has for several years manifested signs of requiring 
improvement and extension in all those works which minister to 
the comfort and welfare of the inhabitants. Among otherthings the 
inefficiency of the lighting department was particularly evident, 
and some time ago it was determined to place the whole of it 
under better management. Accordingly, after a due and careful 
consideration of the facts in question, a resolution was come to 
that there would be little use in endeavouring to utilise the exist- 
ing gasworks, but that it would be preferable to erect new ones of 
sufficient size and capacity to yield the required quantity and 
quality of gas. A company was soon formed to carry out the pro- 
posed undertaking, the old works were ultimately disposed of, and 
asite obtained for the intended new ones. The company were 
spared the expense of purchasing the site, owing to the liberality 
of the Duke of Devonshire. His Grace generously granted two 
and a-half acres of land for the purpose, and, what is more, pro- 
vided a right of way to the works in perpetuity, upon the same 
terms. If all those who were landed proprietors in towns and 
villages were to act in the same spirit there would be less diffi- 
culty in starting waterworks, gasworks, and many others, which 
are of the greatest importance to the inhabitants. The excessive 
cost of the land is the obstacle which has nipped in the bud many 
adeserving scheme and much needed work. Such parts of the 
gasworks as are of the most interest and value to our readers are 
illustrated in our adjoining columns, and the details will be found 
amply described in them and the specifications. In addition to the 
ordinary constructive features essential to the production of the 
gas, there were erected on the premises a house for the manager 
and one or two other buildings which are not included in our 
illustrations. The ground plan shows the general disposition of 
the works, which have been laid out in a manner that admits of 
extension without entailing the necessity of pulling down any of 
the existing buildings, The general specification of the materials 
applying to all the different buildings runs, in brief, as follows :— 

‘The concrete to be formed of one part ground blue lias lime or 
other good hydraulic lime, and five parts of gravel (all to be pro- 
vided by the contractor) ; the mortar to be composed of one part 
grey stone lime to three parts of sharp clean sand free from any 
trace of salt ; the cement to be Portland mixed with equal parts 
of clean sharp sand free from any trace of salt ; bricks to be well 

burnt stocks well and truly shaped and of uniform colour, all out- 
side face works to be built with picked bricks and the joints neatly 
struck ; timber to be the best yellow Baltic timber, and all well 
seasoned. The contractor will have to replace any green board- 
ing that may be found within three months of its being laid. 

Tronwork : All cast and wrought iron to be the best of their re- 
spective kinds, all castings free from air holes and projections, all 
bolts and nuts to have well cut threads, and bolts to screw at least 
fin. through the nuts; all materials and workmanship to be of the 
best quality ; the brickwork has been estimated to the depths 
shown on drawings, and any additional required is to be paid for 
at the rate stated in the schedule of prices attached to the specifi- 
cation, 

The following is the specification for the gasholder tank :—The 
tank will be 102ft. diameter and 24ft. deep from the top of the 
rest stones to the top of the brick on edge. There will be four- 
teen counterforts, on which the gasholder columns rest, and 
twenty-eight rests in the bottom of the tank. The wall will be 
built partly in blue lias lime and partly in Portland cement, as 
shown by thedrawing; the depth of the entire wall will be 26ft. 4in. 
from the concrete to the top of the brick on edge. Stones will be 
built into the walls in the centre of each counterfort, to which 
the gasholder guides will be fixed, and in each counterfort will be 
built in four bolts to tie the columns to the brickwork. Lricks 

on edge in cement will run round the entire circumference, with 
large base stones on the top of each counterfort for column bases. 
There will be a centre brick pier with a York stone on the top of 
it, and two York stones on which the inlet and the outlet pipes 
rest both in tank and outside. The finishing of the tank will be 
exactly 4ft. higher than the general level of the ground at pre- 
sent. 

Excavation: The whole of the gravel found in the excavation 
will be deposited on the company’s ground 50ft. from the tank, 
and belong to the company. ‘he whole of the clay will likewise 
be deposited on a part of the company’s ground, to be selected by 
the engineer. Sutlicient depth will have to be excavated for the 
inlet and outlet pipes, and also a trench 6ft. square from level of 
present ground to the bottom of trench under wall of tank, as 
shown on drawing, to enable the ironwork contractors to lay the 
inlet and outlet pipes, this trench to be kept open fer fourteen 
days to give all facility for laying these pipes, and the timbering 
to be so fixed as to enable the pipes to be easily and properly de- 
posited and fixed. This trench, after the pipes are in their places, 
to be filled in with puddle between the pipes and for 18in. wide 
all round the whole of the pipes, the remainder of the space with 
the earth to be got from the trench; all to be well rammed and 
consolidated, The contractor will be responsible should the pipes 
be displaced while this work is being executed, aud will have to 
make good any work or damage to the pipes by his men. Should 
there be no clay suitable tor the puddle found in the excavation, 
sufficient clay for puddle must be provided from elsewhere, the 
suitability of this clay for the purpose to be decided by the com- 
pany’s engineer; such portion of the excavate clay aa may 
appear best suited for puddle will be deposited by itself, so as to 
be used for the puddle behind the wall. All ground replaced to be 
so in thin layers not exceeding 6in., and well rammed and consoli- 
dated as it is being replaced; when finished to be perfectly level 
on the face. 

Pumping : All water accumulating in the tank and well to be 
pumped out by the contractor, and kept clear for two months 
after the tank has been delivered up to the company for the erec- 
tion of the gasholder. 

Concrete : The foundations of all the walls, in fact, all brick- 
work, to be laid on lft. thick of concrete, and the whole in- 
ternal surface of the tank to be carefully and regularly covered 
with a coating of Gin. of concrete. The concrete to be made with 
the gravel found in the excavation, if any, but screened so as to 
form a mixture of about five parts of pebbles to one of sand, 
mixed in the proportion of five equal measures of the gravel and 
sand to one of ground blue lias lime, the mixture being gauged as 
required by the company’s engineer. If sufficient gravel and sand 
be not found in the excavation of the tank the contractor is to 
find the extra quantity required, and if no grave! or sand be found 

in the excavation of proper quality good gravel and sand must 
be found by the contractor. 

srickwork : The whole of the bricks used in this work to be well 
burnt, well shaped stock bricks, or the usual kiln bricks of the 
neighbourhood, but they must be hard and sound throughout, all 
laid with neat, close, horizontal and perpendicular joints, in the 
manner of English bond; the header cou: ses composed entirely of 
whole bricks; each separate course to be rubbed in solid, and 
flushed up with mortar grouting. The tank will be carried up 
sartly in cement, and p«rtly in mortar, as shown by the drawings. 

n each counterfort will be built in four bolts for fixing the 
columns ; these must be carefully, truly, and correctly fixed equi- 
distant, and the proper height. The bolts will be supplied by the 
company. There will be a stone built into the brickwork at each 
counterfort, fourteen in number; they must likewise be accurately 
and carefully fixed to their true positions. ‘The top of each coun- 
terfort will be finished with the stone base for the columus, and 
the whole of the walls in ta: k will he finished with bricks on edge 
in cement, as shown by drawings. The whole of the brickwork, 
except where built with cement, will be built with mortar composed 
of snnd and blue lias lime, the portions to be built in cement as 
shown by section in the drawing, these bands of cement being 
carried round the entire circumference of tank. No portion of the 
brickwork is to be carried up more than 4ft, higher than another, 


and every ring of 4ft. high is to be pleted before ther rin, 
is commenced ; the puddling and filling in must follow the brick- 
work done as closely as possible, but of course no ramming is to be 
done while the brickwork is green. 

Puddle : The entire bottom of the tank will have 2ft. of puddle 
worked over it, and under the foundations of the walls, so that a 
perfect bed of puddle will connect both sides and bottom. The 





clay if found in the excavation, or the clay to be provided by the | 


contractor, must be plastic, and the bottom of the tank will be 
entirely covered with clay puddle, worked all over, on which the 
concrete for foundations of the walls will be piaced. The puddle 
must be all carefully worked, witha plentiful supply of water, and, 
when deposited in its permanent position, to be so in layers of 
such thickness that one layer can always be worked with the spade 
into the layer of clay below it, thoroughly well trodden down with 
the feet, and a full supply of water. ‘he internal puddle all over 
the bottum of the tank will be carefully finished to take the finish- 
ing coating of concrete. Should sufficient clay not be found the 
contractor must supply it. 

Iron hooping: In the rings of the cement work, at the sets off, 
will be courses of iron hooping 44in. apart (in width and one course 
in height) right through the brickwork, the hooping to take the 
curve of the tank, and properly lapped at the joints, and to be 
ljin. wide by 16 B. W.G. 

Masonry : There are fourtcen counterforts in the tank, on the 
top of each there will be a Bramley Fall, or other approved base 
stone, 3ft. Gin. square, 1ft. deep, as shown by drawing, having four 
holes in each for the column bolts ; these are to be carefully and 
truly levelled on the upper surfaces to one uniform level, and 


neatly tooled on the external or exposed surfaces, and the face to | iron. 
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Each purifier is to be provided with an outlet box, to be fixed to 
bottom plates, and to be connected to the side plate bya flange 
3in. wide ; this box is to be of cast iron }in. thick, the flange to be 
Sin. thick. The inlet will be a 12in. T piece projecting through 
the bottom plate, to which will be attached the four wrought 
iron supports, 2in. by 4in., for carrying the covering plate, which 
will be a jin. wrought iron plate, 3fc. diameter. The inside of the 
side plates and outlet boxes must be provided with five tiers of 
sieve rests, 2in. wide, by jin. thick, with brackets jin. thick, 12in. 
apart underneath, and at the proper intervals the necessary shoes 
must be provided for receiving the cross T-iron sieve bearers. 
Three complete tiers of wrought iron sieve bearers are to be pro- 
vided for exch purifier. These T bearers (3 x5 x 4in.) are to be truly 
and accurately fitted into the shocs on sides of purifiers. The 
whole of the side and bottom plates to be put together with 
Sin. bolts and nuts Gin. apart, centre to centre, with hempen 
washers well soaked in red lead under head and nut, and iron 
washers, to be used on the hempen washers under the nut, the 
outlet box and inlet pipe to be connected to side plates and bottom 
with gin. bolts and nuts, with washers as above. The wrought 
iron plates in inside of cup to be fastered with jin. tapped 
ins, the joint to be made with red lead putty. The.whole of the 
ap-joints in plates and outlet boxes to be made with the usual 
iron borings. 

Each lid is to be 12ft. Gin. square, and of sufficient depth to 
allow the lid to rest all round on the bottom of the cup, The 
crown of lid to rise 9in. from the sides to the centre plate, The 
framing of the lids to be made with an angle iron curb and T-iron 
rafters, the vertical corners of dip of lid to be formed with angle 
A curb of jin. round iron, 2in. wide, to be riveted all 
round the bottom of dip. On each 
lid will be fixed a wrought iron 
fastening with a hinged jaw lin. 

















thick, to fall between the jaws pro- 
vided for the same on side plates 
of the purifiers, The fastenings to 
be fixed to the lid with a din. 
plate on top, and also a washer 
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plate }in. thick inside lid, with 
not less than four bolts and nuts. 
A ltin. wrought iron pin of suffi- 
cieut length to go 3in. clear 
through the jaws on purifier to 
hang by a chain from the wrought 
iron jaws on lid, All the joints of 
the lids to be made with tape, lin. 
wide, well soaked in red lead. 
The joints of fastening plates to 
be made with red lead, putty or 
millbuvard and white lead. The 
valves and connections to be 12in. 
diameter throughout, the metal to 
be din. thick, tlanges gin. thick. 
The whole of the connections to 
be supplied and laid complete, 
with caps on the inlet and outlet 
where they terminate. These con- 
nections must be fixed so as to 
have a slight fall in one direction 
or to fall to the syphons, as per 
drawing. All the tiange joints of 
the connections and valves to be 
made with millboard and white 
lead and fastened with in. bolts 
and nuts with hempen washers, 
&c. All the socket joints to be 
made with lead and yarn in the 
usual manner. 

The following is the specifica- 
tion for the gasholder :—'ihe gas- 
holder will be 100ft. in diameter 
inside of plates, 24ft. deep, and 
constructed as shown in the draw- 
ings. All joint plates to be of the 
same thickness as the bars to 
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the radius of the tank. There will be likewise twenty-eight rest 
York stones on the hottom of the tank ; these will be 2ft. Gin. by 
lft. by 4ft., carefully levelled on the upper surface, and all layed 
to atrue level. In each counterfort there will be built in one York 
stone 24in. by 1S8in. by lSin., tooled on the bottom and top, and 
the face tooled to the radius of tank, and built in truly ; there will 
be two York stones, 3ft. by 3ft. by 4in., uncer the inlet and outlet 
pipes in the tank, and two York stones for the base of inlet and 
outlet pipes outside the tank, 3ft. by 3ft. by 4in. Stone on centre 
pier, 3ft. by 3ft. by Gin. The total cost of the tank was a little 
over £2000, 

The following is the specification for the scrubber:—The scrubber 
will be 10ft. internal diameter and 20ft. high, the top plates 
rising, as shown on the drawing, l{t. higher. The bottoin plates 
will be formed of a centre plate, in which will be provided a hole 
for the inlet pipe and six radial plates. The sides will be formed 
of tiers of plates in accordance with the drawing. The top plates 
will be formed of a centre plate, provided with a man-hole and 
man-hole cover, and six radial plates. i 
shown in the drawing, must be provided with rests tor the sieves 
with Sin. brackets, 12in. apart underneath, and shoes where re- 
quired for the 'T-iron sieve bearers. ‘The metal of the whole of the 
plates to be Sin. thick, with gin. flanges, with brackets Jin. thick 

tween every bolt hole, the bolt holes to be Gin. apart centre to 
centre. The whole of the scrubber to be put together with gin. 
bolts and nuts, with hempen washers, &c., and the joints to be 
made with iron borings; the whole of the joints to be well caulked 
and smoothed off level with the flanges. At the levels, 
as shown on drawing, will be provided man-holes 3ft. b 
2ft., with man-hole covers of cast iron plate fin. thic 
to be fixel with in, bolts and nuts, and the joints made, 
with miliboard and white lead. The inlet pipe will be a 
12in, tee-piece projecting through the bottom plate, with wrought 
iron cover and supports exactly similar to the inlet of the puri- 
fiers. The outlet will be taken from top of scrubber, with the 
necessary bends and down pipe to the bottom of scrubber, as 
shown on the drawing. The liquor pipe will be Gin. diameter, 
with a lft. 4in. wrought iron cover, Ift. Gin, diameter, with sup- 

orts lin. by jia., as shown on drawing. The connections to be 
2m. internal diameter, in accordance with the drawing in. 
metal, flanges gin. thick, and similar valves to those supplied 
for the purifiers. The water distributing apparatus to be that of 
Messrs. Burton, Sons, and Waller, and to be supplied and fixed 
by them, the contractor to include the cost of the same jn this 
tender. 

The following is the specification for the purifiers :—The company 
will prepare all the excavation and brickwork necessury for the toun- 
dations of the purifiers, but the contractor must makethe necessary 
excavations for connections, and make good the same on completion 
of the work tothe ground line. The contractor is to supply, deliver, 
and erect complete two purifiers, 12ft. square, 5ft. deep, with lids 
complete. ‘I'he bottom and sides to be formed of cast iron plates ; 
the cup, 18in. deep, 6in. wide, to be cast on the side plates, and 
the whole put together with flange joints, the plates and cup to 
be gin. thick, and the flanges ?in. thick. The cup to havea 
moulding lin. deep, by Zin. thick on the top. The inside joint of 
cup to be made with a jin. wrought iron plate, Gin. wide, and to 


be fixed with tapped bolts, the heads to be sunk level with the in- 
side of purifier, and the bolts te be made Icvel with the joint 
plate in the inside of cup. The bottom will be formed with plates, 
with inlet opening in the centre, and praper provision to be made 





in the side plates for the connection of the inlet and outlet pipe; 
all the plates to have a bracket 4in, thick between every bolt-hole. 





The cide plates, where | 





which they are attached, and to 
have three rivets or bolts at 
each side of junction of bars. All the purlins and rafters 
to be connected to each other with joint plates Gin. long 
each way. ll din. rivets and any larger size to be riveted hot, 
and in every case the rivet to exceed the thickness of plate by 
at least j,in. All the twelve gauge plates to be connected with 
fin. rivets, and the fourteen gauge with Sin. rivets. There will 
be two sets of inlet and outlet pipes 18in. diameter, according to 
drawing, fin. metal. All joints to be made with lead, and the 
pipes to be placed in their positions by the contractor, and to be 
delivered up to the company perfectly dry and water-tight through- 
out their entire length. Supply and tit two 12m, valves, of 
pattern to be approved of by the company’s engineer. ‘he gas- 
holder when finished is to be worked up and down at least three 
times with atmospheric air before the connection is made to 
the gas mains. ‘he contractor is to provide the necessary 
apparatus for working the holder with atmospheric air. The 
external framing will consist of fourteen columns 24ft. high, with 
the guide rods fixed on columns, as shown on drawing; the column 
will be 18in. diameter at bottom, to l4in. diameter at cap, with a 
cap to receive girders and top of guide rod. The guide rod on 
column to be perfectly true on the face, and to be din. thick, the 
columus and guide rods to be fixed perfectly vertical, and the 
guide rod to fori a continuation of the guide rodin tank. The 
guide rods in tank to be channel cast iron, and to be fixed in stone 
with Lewes’ bolts, and to be sunk into the stone It. 3in., and 
fixed with lead. he columns to be fin. thick at bottom, to be re- 
duced to gin. at top. ‘here will be fourteen rollers and carriages 
on top of holder, and fourteen on bottom curb, the pins in each 
case to be truly turned, and the bosses of the jaws of carriages 
truly bored. Aman-hole to be provided and fixed overinlet and outlet 
pipes. The whole of the wrought iron to be of the best Staffordshire 
plate, bar, angle, T-iron, or whatever shape it may be. ‘The 
plates to be all properly and carefully hammered and gauged to 
the true circumference required, eaci having the proper lap, and 
punched without any flaw to the plate. All straps, eyes, &c., to 
be of the full section of the metal they are joined to; the clips 
likewise to be neatly forged of the full sectiou of iron, the screws 
all neatly and paws A cut, and screwed clearly through their re- 
spective nuts. The cast iron work to be all cleanly cast without 

flaws, and neatly joined. The whole to be carried out in a business- 
wanner to the eutire approval of the company’s engineer, who is 
to be sole judge of the quality of material and workmanship. 

The iron roofs over the retort house, coal stores, and other build- 
ings, are of the simple truss fori, shown on the drawings, and 
are as well adapted as any other combination of roof-bracing to 
the purpose required. It is questionable whether for larger spans 
the torm of truss in which the struts are placed perpendicularly 
to the rafters is not the more economical; but for spans not ex- 
ceeding 60ft., the limit in the present case, the truss selected is 
as cheap as apy other. I¢ is with roofs as with girders for bridges: 
until a certain s is arrived at there is little, if any, economy 
in one system over another. The details of the roofs are shown in 
the illustration, and require no further explanation. 

The whole of the works were carried out under the superin- 
tendence and from the designs of A. Williams, Esq., and the total 
cost was abouts £15,000, Among the various separate items the 
heaviest were the pipes, the gasholder, the iron roofs, the brick 
tank, and the retort houses. Some of the old mains were tuken 
up and relaid. For the sake of economy, as many of those as were 
fit for serviee were made to do duty and that this important 
particular in every estimate was not fost sight of is shown by the 
fact that over £500 was spent in laying the new and taking up 
and relaying old mains, 
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RAILWAY MATTERS. 


Mr. Jacop AcroyD, son of a cloth manufacturer at Bramley, 
near Leeds, was on Monday night cut to pieces by a passenger 
train while crossing the line at Calverley station. 

A TRAVELLER on the Great Eastern says that foot warmers are 
liberally supplied on that line without request or fee. This is a 
triumph of common sense in railway management that deserves 
record. 

Ir is affirmed that Mr. H. Tennant is about to succeed Capt. 


, O’Brien as general manager of the North-Eastern Railway, Capt. 


O’Brien being about to retire after a very lengthened period of 
service, 

THE Manchester Chamber of Commerce have memorialised the 
Board of Trade respecting measures to be taken to prevent the 
frequency of railway accidents, and have received a reply stating 
that the subject was already under consideration. 

TRAFFIC on the Great Western Railroad of Canada, between 
Toronto and Hamilton, was to be stopped during the 17th inst., 
while the gauge of the road was widened to four feet eight and a- 
half inches, the width of roads in the United States. 

THE increase of traffic this half-year upon the North-Eastern 
Railway, as compared with the corresponding six months of 1869, 
is aucut £207,000. This must be regarded as a very remarkable 
result, since the increase in the mileage worked has not been very 
considerable. 

THE Birmingham Post has a statement with regard to the 
Stour e Railway frauds that the directors of the Stourbridge 
Railway Company, anxious to avoid litigation, have summoned a 
meeting of the legal advisers of the holders of the fraudulently- 
issued stock, for the purpose of maturing a scheme of arrange- 
ment between the holders and the company. 

AN influential meeting was held at Tecumseh, Mich., on the 
25th ult., the object being to organise a company to construct a 
railroad from some point on the Detroit River, in Wayne county, 
to some point in Hillsdale county, with a view to a shorter line to 
Chicago, in connection with the proposed Southern Canada Rail- 
road line, 

TueE northern division of the Alabama and Chattanooga road is 
now in operation from Chattanooga south-westward to Green Pond, 
169 wiles, At the other end the road has been open for some time 
from Meridian no:th-eastward sixty-seven miles to the Black War- 
rior River. It is to be opened from Chattanooga through to 
Meridian very soon. J. B. Weaver is superintendent of the 
northern division, and H. F. Wheeler of the southern. 


A MEETING of merchants, bankers, solicitors, andthe public, pre- 
sided over by the Provost, was held at Inverness on ‘Tuesday, to 
protest against the present inadequate and unsatisfactory state of 
telegraphic and postal communication with the Highlands of Seot- 
land. The Primus, Mr. Waterson, manager of the Caledonian 
Bank, Mr. Mackintosh, M.P., and others took part in the proceed- 
ings. Resolutions were passed claiming two fast mail trains 
daily each way from Caithness to Perth, 

Mr. PLiMsoLL writes to the Zimes of Wednesday on the 
miseries of railway travelling in this cold weather for the want 
of foot-warmers, and exposing the folly of directors in the matter. 
Mr. Plimsoll offers to provide foot-warmers for the London and 
North-Western, the Midland, or the Great Northern companies, 
on condition that he receives lJ per cent. of the gain that can be 
shown to accrue from their use. He engages to reintroduce his 
bill for this and kindred purposes next session. 

Ow the 3rd inst. the track on the northern section of the Central 
of Iowa road was completed into Grinnell, where it will cross the 
Chicago, Rock Island, and Pacific Railroad. The line is now com- 
plete from Grinnell to St. Paul, the Central of Iowa owning that 
part of it south of Mason City, and the Milwaukee and St. Paul 
all north of it. ‘There is alsoa considerable section completed 
from Oskaloosa southward, and it is expected to complete the 
line to a connection with the North Missouri this month. 


THE York and Doncaster section of the North-Eastern Railway 
has been examined by the Government inspector, and it is expected 
that it will be opened for traffic early next month. The new line 
will improve rather materially what is known in the railway 
world us the * east coast route” between London and the north. 
The opening of the line has been delayed by the non-completion 
of a swing bridge over the Ouse at Nuburn. Messrs. ‘I’. Nelson 
and Son are pushing on their contract for the completion of the 
Team Valley extension (from Durham to Ferryhill) of the same 
system. 

‘HE New Orleans, Mobile, and Chattanooga Company are now 
advertising mortgate bonds for the construction of its line from 
New Orleans to Texas. There will be 226 miles of this road in 
West Louisiana and about seventy-five miles in Texas, the 
western terminus being at Houston. Such a road would need to 
be very badly managed not to be profitable. Sixty miles of the 
line in Louisiana is to be opened in January, and the Texas sec- 
tion within a few months. ‘here will be 12,500 dols. in bonds 
offered per mile, with interest at 8 per cent, in currency or 7 per 
cent. in gold, at option of the holder, These bonds will bea 
mortgage on the Louisiana division.— American Railroad Gazette. 

Av the last half-yearly meeting of the North-Eastern Company 
the resignation of Mr. J, Cleghorn, the secretary, was announced, 
and at the same meeting the sharehviders agreed to a proposition 
made by the directors to present him with £1000 for the services 
he had rendered to the pany, hi tion with it being 
about to terminate. Mr. H. 8. Thompson, the chairman of the 
company, on Friday last, at the ordinary meeting of the directors 
in York, and before any other business was procceded with, 
observed that the whole force of Mr. Cleghorn’s mind had been most 
unremittingly devoted to the best interests of the company, 
while this and the high character and zeal of Mr. Cleghorn and 
their other officers had contributed in no small degree to that 
prosperity in which the North-Eastern Company, now found 
itself. The chairman also said the directors forward with 
the utmost satisfaction to Mr. Cleghorn joining them in that posi- 
tion where they would still have pleasure of meeting him, and 
the company would possess the advantage of his experience and 
knowledge of its affairs. He was sure it would also be a matter 
of great satisfaction to the shareholders to have Mr. Cleghorn 
among their directors, The chairman then presented to Mr. 
Cleghorn a purse containing £1000, and a beautiful silver ink- 
stand of the value of 50 guineas, on which was an inscription, 
stating that the testimonial was a mark of esteem of the share- 
holders, and of their high appreciation of the value of his 
services during the fourteen years in which he held office 
as their secretary. Mr. Cleghorn, in returning thanks, stated 
that notwithstanding the many millions—the almost fabulous 
amount—with which he and those associated with him had 
had to deal, the company had never suffered a sixpence 
of loss in his department, and he was happy to say he closed 
his career as the company’s secretary with a clear balance-sheet. 
He accepted as a great personal compliment the honour which the 
board had conferred upon him by inviting him to join them as one 
of the future directors of the company, in which capacity it would 
be his desire, though necessarily in a lesser degree, to continue to 
promote the best interests of the company with which he had been 
so long connected. He tendered his thanks to each director, not 
only of the present board, but to those who had preceded them, 
for the personal kindness he had always received at their hands, 
and could truly say that during the whole nineteen years he had 
served the company no unpleasant word had ever passed between 
him and any director, but, on the con » the kindness, con- 
sideration, and friendship with which he had always been honoured 
had tended to attach him most warmly to them ; and to every 
dooce Ss ee repeated his sincere, grateful, and warmest 
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NOTES AND MEMORANDA. 


Tue total value of the river commerce of the towns and cities on 
the Ohio is estimated at £143,000,000 per annum. In this vast 
sum Cincinnati figures for £33,901,200, 


PROFESSOR JEVONS, in a recent communication to the Statistical 
Society of London, estimated the gold in circulation in Great Bri- 
tain at £80,000,000, the silver at £14,000,000, and the bullion in 
bank at £15,000,000 more, making £109,000,000 in all. 


By mixing magnesia with oxychloride of magnesium a cement 
is formed analogous to that made with zinc oxide and the oxy- 
chloride of zinc, Both of these cements are the invention of Mr. 
Sorel. The hardness of the cement varies with the density of the 
chloride solution. An increased hardness is given by saturating 
the chloride of magnesium with chloride of barium or with sul- 
phate of magnesia. The addition of one part of quicklime, or 
two parts of carbonate of magnesia, in 100 of the chloride at 25 
deg. Baumé, augments the hydraulic properties. 


THE testimony given before the Royal Commission on Interna- 
tional Coinage by Mr. Miller, of the weighing room of the Bank 
of England, contains some valuable data upon the loss of weight 
of sovereigns by wear. One thousand sovereigns, as issued from 
the Mint, weighed in parcels of one Lundred each, 25°68 oz., or 
256°80 in bulk, value at £3 17s. 104d. per ounce, £999 18s. 24d., or 
20s. each ; 3000 sovereigns, as in circulation, weighed, in parcels 
of 1000 each, 255°87 oz., 255°76 oz., and 255°80 oz., or an average 
of 19s. 11d. each. 

DuRInG the general recoinage in England in 1774, the old and 
defective gold coins that were brought to the Mint to be recoined 
produced £16,598,266 in new coins; £2,898,491 in value of new 
coin was also produced from ingots of foreign gold. It was sup- 
posed that there remained in circulation at the same time, within 
the kingdom, £5,000,000 in value of old guineas and half-guineas. 
The total of these sums is £25,447,002, which is supposed to have 
been the amount in circulation in England directly atier the re- 
coinage. Lord Liverpool, in his letter to the King in 1805, from 
which the foregoing facts are derived, estimates the amount of 
gold coin then in existence, * in his Majesty's dominions ” at over 
£30,000,000 in nominal value, and of silver coins about £3,910,435 
It is also stated that M. Necker, in his treatise on the administra- 
tion of the finances of France, estimated the quantity of specie cir- 
culating in that country at about £91,666,606, chiefly in silver. 

THE statistics just published by Mr. Robert Hunt estimates the 
total value of the metals, coal, and other minerals, excepting 





building stone, lime, and slates, produced in the United Kingdom 
in 1869 at £45,945,691, coal, of course, far outstripping all the 
rest. The coal raised in 1869 exceeded that of the preceding year 
by four million tons, though the export was raiber less than 
greater. The increased consumption is attributed to a very satis- 
factory cause—the revival of our home manufactures. The 
increase in iron ore is about 1,540,000 tons, the total productien 
being 11,508,525 tons, of the value of £3,732,560. The great 
increase is in Scotland and North Staffordshire; in the former the 
iron ore of 1869 amounted to close upon 2,000,000 tons, and in 
North Staffordshire it was over 1,200,000. The tin ore produced 
in the United Kingdom is valued at £1,027,805 ; the copper ore at 
£519,912; the lead at £1,189,030; and the zinc at £49,366. The 
pig iron is valued at £12,381,280, and a rapid increase is percep- 
tible in the number of ironworks and furnaces in blast. The salt, 
1,250,000 tons, is valued at £687,300. 

M. Dumas is always in earnest for any improvement of diet. 
He has patronised the use of gelatine obtained from the carcases 
of oxen, sheep, and pigs, by hydrochloric acid. The French 
Institute appears to have reversed the verdict given thirty years 
ago against the gelatine as proposed by D’Arcet, the only ditference 
being that gelatine is not now prepared by steam, but by the action 
of acid on animal products, and that 4 new name, osseine, is given 
to the substance. Nature says he has also supported a scheme for 
grinding the whole of the corn, except the exterior coating, and 
the making of the flour so obtained into bread. But there is so 
large a quantity of corn and flour at Paris that the Government, 
although approviug the scientific principles of this new method of 
grinding corn, declared the suggestion to be useless for the 
moment. The same answer was given to another suggestion, 
relating to the roasting of the corn fur making a kind of gruel called 
bouillie romaine. It appears that this was the diet of the Roman 
legions, and that the gruel so obtained is very acceptable indeed. 
A kitchen for public distribution was said to be opened, but | 
Government interfered, thinking, very properly, that it would be 
good to delay such steps for many weeks. They willuse it only ; 
if the siege is prolonged so long that there is some danger of actual | 
starvation. | 


Durinc the government of Napoleon I. the coinage of gold | 
in France was 527,000,000f., or an average of 48,000,000 per | 
annum. Under Louis XVLIL. it was a smaller proportion, amount- 
ing to a total of 389,000, 000f., or an average of 39,000,000 per annum. 
Under Charles X. a great decline is observable ; for during the 
whole reign the gold coinage amounted to ouly 52,000,000f. 
During the seventeen years of Louis Philippe’s reign gold was only 
coined to the amount of 215,000,000f., or 12,500,000 annually. The 
ascending reaction began to manifest itself in 1848, for in the 
general distress caused by the revolution of that year many per- 
sons carried their gold plate to the mint tobe converted into money; 
but the influence of the new mines is not perceptible till after 1850. 
During the period of eight years, ending December 31st, 1857, the 
gold coined at the Paris Mint amounted to 2,750,000,0U0f., 
or an average of 343,000,000 yearly. According to a late 
official statement of M. Pelouze, the total coinage of the French 
mint since 1795, the date of the establishment of the monetary 
system, up to the Ist of January, 1866, and the amount of decimal 
coinage officially withdrawn from the circulation in the same 
period, was as follows : 





Franes. 
Gold coinage eo ce ce co cf e@ ec ee eco 6,572,113,570 
Withdrawn from circulation... .. .. «2 «+ oe 71,082,860 





Difference .. oc oc «+ cf co «ce ve 6,601,030,710 
Silver coinage .. .e «os «es « 04,673,156,456 


Amount withdrawn... .. «2 «. «+ 66,280,101 








Difference.. oc cc ce ce ce coe ce ec 4,606,875,365 








Total of gold and silver... .. «2 + o« 11,107,906,065 


From the report of the cotton department of India, it seems that 
the crops in the several districts have, during the past year, yielded 
a satistactory return, Nature also learns that a very extensive 
system of adulteration exists by mixing two or more qualities in 
one bale, to which a stamp, indicating a superior quality, is 
affixed. With regard to the use of English ploughs which have 
been introduced, it is said that “‘ the cohesion and tenacity of the 
richer black cotton soils are evidenced by the manner in which 
they get rent and cracked into deep fissures instead of becoming 
pulverised by the rapid contraction they undergo when exposed to 
the fierce rays of the sun after the crops have been removed, and 
from the same cause the upper surface becomes baked and 
hardened into a crust, which is about as inaccessible to the plough 
as if it were a pavement. The cultivator has accordingly to wait 
until the advent of the monsoon has softened and removed this 
crusty impediment, and, if it should happen that the first crusts 
are very heavy and continuous, he is still further delayed from an 
opposite cause, namely, on account of his fields having become too 
soft for his cattle to move on, so that he has to wait for a favour- 
able break to get rid of the surface moisture.” In this state of the 
land the plough gets clogged, and the animals have not strength 
to move the instrament, so that ‘both ploughs and ploughmen 
succumb, and the antediluvian implement of the ryot is found to 
be the only feasible one.” 





MISCELLANEA. 


Ir is reported at New York that Russia has ordered a thousand 
American witrailleurs. 

Tue “ Life of Richard Trevithick,” the engineer, by Mr. Francis 
Trevithick, is understood to be ready for the press. 

Dr. H. G. AkmstRonG has been appointed Professor of Che- 
mistry at the London Institution ; the office was once held by Mr. 
W. R. Grove, Q.C., and subsequently by Mr. J. A. Wanklyn. 

Major E, M. Grary, now attached to the School of Military 
Engineering, Chatham, has been appointed Commanding Royal 
Engineer in China, and will embark for Hong Kong forthwith. 

THE English Government has sent a Stowmarket firm a very 
large order for gun cotton. The firm is about to extend its 
works in consequence, and a large number of additional work- 
people will be employed. 

THe Exhibition for Art and Industry at Athens has been 
opened, Professor Bussakis, the new rector of the university, 
has inaugurated his term of office by a lecture ‘‘On the Progress 
of Natural Science in Greece.” 

Two sensible street reforms are being introduced in London: 
the old-fashioned waterpusts at the cabstands are to be replaced 
by water troughs, and the rule that omnibuses are prohibited from 


setting down passengers, except at the kerb, is being more strictly , 


enforced. 

THE Milk Journal states that co-operative cheese factories 
originated in Switzerland, where scores of such establishments are 
now in operation. It was a colony of Swiss who introduced the 
system into America, where it is now assuming ve1y important 
proportions. 

THE house in Thorn which was the birthplace of Nicholas Co- 
pernicus is to be marked out for the observation of the passers- 
by. Next spring a plain tablet of grey marble, with an appro- 
priate inscription, will be placed on the froat of the house, as 1s so 
frequently done in Italy, 

INTERESTING excavations are being carried on in various parts of 
Italy, especially at tue Campo Santo of Bologna, where a stratum 
of Etruscan interments has lately been discovered underneath the 
medizval and modern strata, and also at the Leucadian promontory, 
where Professor Giovanni Capellini reports that traces of canni- 
balism have been found. 

SOMETHING new has been discovered flattering to the “ pene- 
tr.tion” of woman, Mr, Glashier, the aéronaut, has noticed 
tha: the voice of a woman is audible in a balloon at the height of 
about two miles, whilst that of a man has never reached higher 
than» mile. There is no reverberation in the sounds which are 
carried tu those altitudes, but the sounds once heard are goue for 
ever. 

THE boiler of the heating apparatus at Holywalk Congregational 
Chapel, Leamington, exploded on Sunday while being prepared 
for the morn'ng service. The front of the boiler was blown out, 
several windows in the building were entirely smashed, and the 
large entrance doors were forced off their hinges. ‘The attendant 
narrowly escaped being killed. The explosion arose from the 
water in the pipes being frozen. 

THE building in which the clerks work who are compiling the 
United States’ Census in Washington showed signs of giving way 
a few days ago, and caused quite apanie. The cause was the 
accumulation of Census returns, weighing many tons, and which 
were too heavy for the walls. Cracks gave timely warning, the 
clerks all got out in safety, and the prompt removal of the docu- 
ments relieved the walls sufficiently to prevent the building faliing. 

THE Zclegraph’s correspondent at Bordeaux says :—** 1 under- 
stand that Kewington, the great American ritle-maker, is about to 
establish a line of steamers from Southampton to this place, in 
order to deliver more quickly the supplics of the Government in 
the way of arms, awmunitiun, Xc. | believe that this enterpris- 
ing firm will, for many weeks to come, land in France 26,000 mfles 
every ten days, with about 300 rounds of ammunition for each 
weapon, Six weeks hence France will have 1,000,000 of men 
armed with breech-loaders of one sort or another, aud a month 
later she will have 1,500,000 breech-loading rifles in reserve.” 

In THE ENGINEER of March 18th we engraved the three competi- 
tive lamp-posts on the Thames Embankment, giving our reasons 
for decidedly preferring the one designed by Mr. Vulliamy. We 
are glad to vbserve that Mr. Vulliamy’s design has been selected 
by the Board of Works. The posts are already in course of manu- 
facture, and tive of them are nxed at the Westminster end of the 
river wall. The posts, as far as completed, quite justify the opinion 
we expressed, except that they have suffered in the more delicate 
parts of their ornamentation by imperfect casting. 

THE dilapidated condition of the Atlantic cables is a serious 
drawback to the transmission of news and business telegrams, and 
there are fears expressed lest the very high battery power neces- 
sary to force signals through the French cable may ultimately 
burn it out and suddenly jeave us without transatlantic telegraphic 
communication at all. It is ominous in this connection to tind 
that the telegraph people are putting in order the line to Sandy 
Hook at New York harbour entrance, so as to be ready at any 
moment, should the French cable give way, to transmit news 
signals from arriving European steawers, The critical condition 
of cable affairs is a great stimulant to new cable projects, 

THE present is the era of railway consolidation in America. 
Negotiations are pending for the most gigantic consolidation of 
all, being the lease by the Peunsylvawia Railroad of the Camden 
and Amboy and other lines connecting Philadephia and New York, 


| known as the “ United Companies of New Jersey,” having an 


aggregate invested capital ot 40,000,000 dols. These negotiations 
are not yet concluded, but the Camden and Amboy people, it is 
said, demand a guaranteed dividend of 10 per cent. per annum as 
the quid pro quo for the lease. The necessity of the Pennsylvania 
Company for getting control of a New York outlet is the prime 
motive for the proposed lease, 

AN alarming accident occurred on a Grand Trunk train on the 
8th inst. The Montreal Herald says that while going at full 
speed, and within a few miles of St. Hyacin the second-class 
passenger car took fire, and so rapidly did the es spread that 
it was with wag | the oceupants escaped with their lives. 
Some whisky or high wines leaked from a cracked jar in the 
p ion of ap ger and spread over the floor of the car. A 
smoker carelessly (or some say intentionally) threw a lighted 
match into it, when a flame instantly shot up, setting fire to the 
woodwork around, A rush was instantly made for the doors, but 
the front one was blocked by an anxious habitant forcing his way 
in to recover an old carpet bag. At the rear door it wus almost 
impossible to force a way out, as the exeited pesengere stupidly 
crowded the platform instead of ing acruss to next car. 
One man, whose face was scorched, bered out over the heads 
of the others, while some dashed out of the windows receiving 
serious cuts about the face and hands from glass. 
Their singed hair and burnt clothes the danger to 
which they had been exposed, One woman, witha 
child in her arms, had her dress severely burned, and was only 





F 


car bad been uncoupled, and back by a few of the passen- 
gers, while the forward part of the train ran inte &t. H 

assistance. A locomotive soon came out with trackmen and otbers. 
The track was speedily cleared, the 

guished, and the ining car p No one serio 
injured, although several suffered severely from cuts, bruises, and 
br ener Cel and the r woman ~~. 
chil t containing five dollars ver. 
This was afterwards ad... | in the shape of a silver nugget, 
having been melted by the heat. 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

* BERLIN.—Messrs. A. AsHER and Co., 11, Untre den Linden, 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—ALPHOoNsS Diizr, Bookseller. 


RID.—D. Josz Awcover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciados 49 y 51. 
NEW YORK.—WILMER and Rocers, 47, Nassau-street. 








PUBLISHER’S NOTIOE, 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess lusive and satisfact 











TO OORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
must therefore request our to copies, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be taken of anonymous 
communications. 

Tae Teciier Ice Macuine.—A correspondent wishes for the address of the 
agent for the sale of this machine. 

W. M.—We think your suggestion a very good one, and the arrangement 
likely, if properly carried out as regards details, to prove'serviceable. 

T. C.—We can suggest nothing better than that you should carry the water 
a down through some coarse gravel and then up through a wire gauze 

et. 

W. H. B. (Lyme Regis).—There is nothing new in your scheme as regards 
ordinary fireplaces. In regular furnaces the heat is so intense that the 
cinders would be ignited and the true grate bars would be burned out in a 
Sew hours. 

J. B. L.—The diagrams are very fair, but the action of the slide of the small 
cylinder would be improved by giving it a shade more lead, as there is 
evidence of a little wive drawing about the upper admission corner. The 
slide valve of the low-pressure cylinder would also be improved by more 
lead, a mere trifle would do. It is possible, however, that not the position 
of the eccentrics but of the valves is defective, as you have sent diagrams 
from only one end of each cylinder we cannot pronounce an opinion on the 
point. It is advisable, in taking diagrams to determine the accuracy of 
the valve setting, dc., to take both the high and low-pressure cylinders with 
the same spring, which you have not done. The indicated power of the 
high-pressure cylinder appears to be about fifty-one horses, that of the 
low-pressure cylinder about forty-two ; total power, ninety-three horses. 

ALFRED 8.—We have already illustrated rolling stock pretty fully; our 
** Portfolio,” including many examples of locomotives, and one of railway 
carriages. We shall continue to illustrate the best examples of railway 
rolling stock, but it is impossible to devote all our space to such a series of 
drawings as you propose, which would fail lo possess universal interest. 

Errata.-—Page 423, column 2, line 42, between *‘ heat” and “efficiency,” 
instead of a hyphen insert a dash ; line 64, for ** 4000” read ** 40,000.” 





Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double pe we #6 £1 9s. 0d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. THe ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks ure charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tax Enoineer, 163, Strand. 
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IRON ARCHES, 

TuE perfection of a structure, in whatever sense it may 
be regarded, will invariably be found to consist in so 
designing and apportioning the material that every indi- 
vidual part of it does its own duty, neither more nor leas. 
There should be no ambiguity respecting the manner in 
which the strains act upon the various members in direc- 
tion or intensity. Obviously, real economy can only result 
from a careful attention to these scientific principles. For 
example, imagine a couple of bars in any braced structure, 
one of which is designed to undergo a tensile strain of ten 
tons, and the other a compressive strain of fifteen tons; 
suppose that by inattention to the proper rules, or 
through ignorance, these strains become reversed when 
the bracing is subjected to its working load; and it is not 
difficult to perceive that the consequences might be of a 
serious nature. A contingency of this character can, how- 
ever, be guarded against, and it is one which could never 
occur in structures designed by competent engineers. But 
occasionally instances doarise, capeialag when the structure is 
of a complicated character, in which provision must be made 
for some ambiguity, and certain component parts of the 
whole must be made stronger than would be otherwise ne- 
cessary, were it possible to insure that the duty theoreti- 
cally assigned to each should not practically be exceeded. 
The simpler the design the easier it will always be to 
reconcile the principles of theory with the exigencies of 
practice. It is much to be regretted that some engineers 
appear to prefer a complicated to a simple style of con- 
struction; and we have witnessed cases where invention 
and ingenuity seem to have been strained for no other pur- 
pose than to cause needless complications in details. Those 
who adhere to this course apparently forget that simplicity 
and cheapness are almost synonymous terms, and that the 
price per ton for any description of ironwork does not 
depend solely upon the quantity of metal, but will be con- 
siderably affected by the nature of the workmanship. Thus 
it is that designs emanating from purely theoretical men 
are always the most expensive to out. However 
correctly the scientific priaciples of construction may be 
embodied, unless they are clothed in a practical dress they 
— all cases costly, and in many, impossible of exe- 
cution. 

A remarkable: instance of the ambiguity attending the 
duty performed by the component parts of a structure is 





to be found in the spandrils of an iron arch. It is gene- 
rally assumed that when the arch itself is com of a 
number of ribs—similar to those employed in the Victoria, 
Westminster, and Blackfriars bridges—the spandrils have 
nothing else to do than to transmit the load from the road- 
way above to the arch underneath. Strictly speaking 
they ought to have no other duty to fulfil. They may, in 
fact, be regarded as a series of vertical pillars, in which the 
strain upon each individual one is exactly equal to the 
vertical load it transmits. This is the normal condition of 
spandrils, They change neither the amount nor the direc- 
tion of the weights they receive, but transfer them un- 
altered to the arched rib. Spandrils are, as a rule, de- 
signed in a manner that forbids them to act as simple and 
direct media of the transference of the load from one part 
of the system to another. They are usually constructed so 
as to constitute a species of trussing or bracing between the 
arched rib itself and the stringer, or horizontal member, 
extending from the crown of the arch to a vertical point 
over the springing. Under these circumstances there is 
very little doubt that, instead of merely transmitting the 
load in a vertical direction, exactly as they receive it, they 
act more or less as an open web, and alter the normal 
strains both in direction and amount. Consequently, the 
arch\itself, although it be designed and its strength be pro- 
portioned so as to render it capable of doing the whole 
duty imposed upon it, is relieved of some part of it by the 
instrumentality of the spandrils, which are not supposed to 
lend it any assistance. Ifthe latter contribute to the relief 
of the arch, as there is no doubt they do, when they assume 
the form of open bracing, there is clearly a loss of material 
in the rib itself, as it is stronger than actually required. 
The truth is, that when the spandrils act otherwise than 
as the direct media of transference between the roadway 
and the arch, the system is no Jonger that of an arched rib, 
but belongs to a very different type of construction, to 
which we shall presently allude. Whenever the spandrils 
act as a web between the horizontal member and the rib 
there is a considerable strain brought upon the former, 
which it may be able only incidentally to bear. The 
stringer may, and probably does, always possess sufficient 
strength to resist any strain that may be bronght upon it 
by the ambiguous action of a braced spandril; but this 
strength is the result, not of design, but of accident, being 
due to practical requirements of a different kind altogether. 
In all probability, an arch of masonry or brickwork is the 
ouly one that rigidly fulfils the conditions usually assumed 
with respect to the action of the spandrils. 

It being evident that the spandrils of any elastic arch do 
practically form a series of articulations, or a system of 
bracing between the arch and the horizontal member, the 
question will naturally suggest itself, Why not design them 
tv actin that manner? All ambiguity would then be at 
an end, and there would be no necessity for making any 
part of the structurestrongerthan was theoretically required. 
As the strains to which each component of the whole arti- 
culated system would be subjected could be calculated 
with precision, there would be no loss of material, and all 
provision for coutingent strain would be obviated. The 
structure would then no longer be an imperfect one, but 
wuuld constitute a type of itsown. The horizontal upper 
member or stringer would be converted into an upper 
flange, the arch would become the lower flange, the 
spandrils would be the web, and the whole system 
would be that known as the braced arch. With the 
exception of the thrust exerted against the abutments, 
there is no similarity between this form and its prototype 
the stone arch; and save the ambiguous element in the 
action of the spandrils, it differs as substantially from 
the ordinary iron arched rib principle. Unlike -the hori- 
zontal girder, both the flanges of the braced arch are sub- 
jected to compressive strains when under a uniform load, 
and there is a still greater dissimilarity displayed when we 
consider the circumstances attending the conditions of an 
unequally distributed load. Instead of each flange being 
affected by only one description of strain, it undergoes 
compression and tension according to the position of the 
load. A little consideration will show that this is due 
to the different manner in which each half of the arch is 
affected by those weights which are situated upon the 
apices of its own triangulations,and by those which belong to 
the apices of the other half. So far as the diagonals in the 
web are concerned, when the load is uniformly distributed 
they follow the law acting also in the case of horizontal 
girders, The strains are alternately compressive and 
tensile, but are characterised by great discrepancy in their 
individual values. The transition, or “jump,” in the 
amount of the strain in two adjacent bars is also much 
greater than in the system of girders with parallel flanges. 
This will be found to exist under any condition of 
strain, whether maximum or minimum. In the braced 
arch there is a total absence of that facility which belongs 
to girders with horizontal flanges for determining, by in- 





with any general adoption. There are, moreover, some 
practical objections to its use which will always limit the 
sphere of its application. As a semi-arch or braced can- 
tilever it is exceedingly well adapted for swivel bridges, 
and this is the form in which it is usually to be seen, The 
ordinary laws which govern the distribution of strain upon 
girders appear in the case of the braced arch to be set 
altogether at defiance. If we select the bowstring as an 
example, the strains on the flanges are nearly equal to one 
another, and reach their maximum at the same point. In 
the horizontal girder with parallel flanges the same strains 
are also equal, and attain their maximum at the centre of 
both flanges. But in the brace arch, when under a 
uniform load—that is, under similar conditions—the 
strain upon the upper flanges reaches its maximum 
at the centre, and upon the lower at the end, or that 
nearest the abutment. Again, the strains upon the flanges 
of a horizontal parallel girder follow a regular gradation 
from zero toa maximum. In the type of construction we 
have been considering this gradation does not always pre- 
vail, but is sometimes broken by an intervening discre- 
pancy. This is owing to the ever recurring change in the 
angles of the various bars in the flanges and web of a braced 
arch, It should, in fact, be regarded as an articulated 
system of struts and ties rather than in the light of a 
flanged girder, because, when viewed in the latter sense, it 
is expected that it will assimilate to, if not exactly follow, 
| the ordinary laws. The most satisfactory method of treat- 
ing it is ‘to consider it as an assemblage of bars subject 
| to different strains, the amount and nature of which have 
|to be determined by a careful and accurately constructed 
| diagram. It is possible to check the results arrived at by 
| graphical means, or by directcalculation, but the latter mode 
of analysis cannot be applied in extenso. In a large 
bridge, whenever it is desirable to utilise the spandrils to 
the utmost, the braced arch offers the only solution of the 
question, for they have their work to do in that descrip- 
tion of girder; whereas whatever duty they may iuci- 
dentally discharge when attached to au arched rib, they 
are not supposed to act in any other capacity than simple 
transmitters of the vertical load upon the platform.. 


THE ADMIRALTY DEFENCE, 


In our last impression we defined the nature of the 
charges brought ayainst the Admiralty and their officials 
in the matter of the loss of the Captain. We have now to 
consider the character of the defence set up by the officials 
in question. It is a matter of fact that against the 
Admiralty lords no charge can be brought except that 
they were weak enough, or ignorant enough, to place im- 
plicit confidence in incompetent servants; but this confi- 
dence is inseparable from the circumstances under which 
the Admiralty board is now constituted. The lords are, 
to all intents and purposes, absolutely in the hands of the 
Controller and Chief Constructor, and must continue to be 
so until the present system of appointing men to cftice solely 
from political considerations, aud without regard to their 
special fitness fur particular positions, is abandoued. No 
one who is well up in the subject hesitates to say that if 
any one is to blame for the loss of the Captain it 1s not an 
Admiralty lord or lords, but an Admiralty official or ofti- 
cials. The lords are not called upon to make any defence ; 
on their professional advisers lies the whole onus of the 
loss of the ship, and, accordingly, these officials have not 
been slow to state their opinions and plead their excuses. 
With these we shall deal as we have done with the accu- 
sations brought against the Admiralty and their servants 
asa whole. We shall divide it into propositions, and con- 
sider each separately. Firstly, then, Messrs. Reed, Robin- 
son, and Barnaby state that they are not to blame, because 
they protested against the Captain being built at all. 
Secondly, they assert that Messrs, Coles and Laird took 
all the responsibility off their shoulders, and are, there- 
fore, answerable for the loss of life and public money 
which ensued when the ship foundered. ‘Thirdly, that 
they had ‘no reason at first for thinking the ship was 
unseaworthy. Fourthly, that they had not time to find 
out whether she was unseaworthy or not ; and, lastly, 
that when they had made their calculationsthey discovered 
no cause for alarm in the results. 

As regards the first point, no one will dispute for a 
moment that Mr. Reed and Sir Spencer Robinson were 
justified in telling the Lords of the Admiralty that it would 
ve a mistake to build any particular ship. On the con- 
trary, if they had good reason to think so, it was their duty 
to advise their employers that the Captain, if built, would 
prove a failure; that money spent in her construction would 
be thrown away, and that life would be risked if she were 
sent to sea. In spite of their protest—possibly justifiable 
in any point of view, certainly justifiable from the stand- 
point of Mr. Reed and Sir Spencer Kobinson—the Admi- 





ralty decided to have a Captain built. And here let us 
point out that Mr, Reed’s objections were not directed 


spection from the mere position of any given weight, the | against the Captain in particular, but against low free- 
nature of the strain resulting upon any member of the | board sailing ships of war in general. If Mr. Reed and the 


structure. If we select any particular diagram in a 
Warren or lattice girder, it is known that it will receive 
its compressive strains from all the weight situated between 
it and one abutment, and all those of a tensile character 


from the weights placed between it and the other abut- | 
ment. This is not the case with the type of bridge con- | 


struction we are now considering, and very unexpected, 
and, it might be said, almost anomalous, results arise in the 
calculation of the strains; so much so, that it is sometimes 
difficult for the beginner to determine whether the result- 
ing strain is tensile or compressive. Probably the readiest 
method of arriving at its character is first to find the 
direction of the reaction due to the particular weight in 
question, and then observe the angle it makes with the 
bars of both the web and flanges, or with the prolonga- 
tions of their centre lines. In any case, the angle which 
the direction of the resultant of a strain makes with the 
directions of the components into which it is resolved, will 
always determine the nature of the strains acting upon 
those components. Similar to the bowstring principle, 
that of the braced arch is not suited to small spans, and on 
that account alone it is not surprising that it has not met 


| Chief Controller had been very pertinacious, it is possible that 
|the Admiralty would not have built the ship, or would 
| have replaced the officials in question by others more 
|amenable to the wishes of their superiors. The proper 


course to be pursued by the Chief Constructor and the 
Controller when they found the Admiralty bent on going 
a road which they did not approve, was to resign at once. 
This course they did not see fit to adopt; and only one 
alternative remained for honourable public servants, 
namely, to see that the Admiralty, having committed 
in their opinion a blunder, every exertion should 
be made to prevent its consequences assuming serious 
proportions, Instead of this, they declined with 
unparalleled official assurance to accept any ee 
sibility whatever for the ship. If the Lords had 
then done their duty they would at once have asked Mr. 
Reed and Sir Spencer Robinson for their resignations. Had 
these gentlemen been the servants of a privatetirmthey would 
immediately have been discharged. Mr.. Reed and Sir 
Spencer Robinson, however, remained in office, and refused, 
as far as lay in their power, to have anything to do with 
the ship, notwithstanding that they were, during the time the 
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Captain was being built, servants of the country, and 
largely salaried by the nation. No more audacious defence 
was ever set up than that embodied in the statement that 
the Controller and Constructor were not responsible for the 
shortcomings of a ship of war intended for the service of 
the nation. Their protest against her construction at all 
was legitimate, if misguided; but any suspension of their 
duties as regarded her wis totally unjustitiable without 
an explicit absolution from the Admiralty lords, not a 
trace of which exists, Mr. Reed and his chief, Sir Spencer 
Robinson, are precisely in the place of a locomotive super- 
intendent, who, kuowing that his directors propose to order 
a certain novel type of locomotive, the use of which he 
believes to be fraught with dauger, sends in a protest 
against that particular engine being constructed. The 
directors persevere, and the superintendent fails to use 
any effort to make the engine safe, or to instruct the driver 
as to its peculiarities. The engine runs off the line and 
there is a great slaughter. The locomotive superintendent 
says, “J told you so, I am not responsible for the catas- 
trophe.” No sane man would regard that locomotive 
superintendent as one who had done his duty honourably 
and completely. The voice of the nation is with us when 
we assert that, as Admiralty officials, Mr. Reed and Sir 
Spencer Robinson totally failed to do their duty as regards 
the Captain, The fact that they regarded her as a ship 
which should not be built ought to Lave made them 
doubly cautious to secure that, being built, she could do no 
harm to herself or her crew. 

As regards the secoud point—that Messrs. Laird and 
Captain Coles are solely respousible—it might be enough 
to state that, as we showed last week, Sir Spencer Robin- 
son, by ordering the Jast instalment of the purchase money 
to be paid to Messrs. Laird, finally accepted the ship, and, 
de facto, took all the responsibility off the shoulders of both 
Captain Coles and Messrs, Laird. But the word “re- 
sponsibility ” has been used so vaguely in dealing with this 
subject by many people, that it is worth while to consider 
what it really meant in the case of Messrs. Laird. 
Put in plain terms, Messrs, Laird’s responsivility 
simply was this, that if the Captain when built 
proved unsuitable for the requirements of the Admiralty 
the ship could be left in the ands of the builders. Too 
much importance cannot be attached to the fact that the 
responsibility inquestion was solely one of pounds, shillings, 
and pence. ‘The ship was built by Messrs. Laird at the 
risk that if not approved by the Admiralty they would not 
buy her at all, or, if at all, then at some less sum than the 
contract price. To assert that the builders are in any 
possible sense responsible for the loss of the ship is non- 
sense, Thattheyassumed the responsibility of building her 
to please the Admiralty is certain, but the moment the 
Admiralty were pleased, and took the ship over, Messrs, 
Laird and Coles’ responsibility ceased, and was immediately 
assumed by the purchasers, or in other words, by Sir Spencer 
Robinson, On this point the defendants ave completely 
out of court, the defence utterly breaking down, 

We now come to the third plea of the defendants, 
namely, that they had no reason to think the Captain was 
unsafe. If this were so, why on earth was the department 
so anxious to be absolved of all responsibility connected 
with the ship? Theycould not objectto her only becauseshe 
had a low freeLoard, Lecause Mr, Reed had already stated 
conclusively that a low freeboard was essential if thick 
armour was to be carried, and had designed ships himself 
with low freeboards, But the truth is that the depart- 
ment should have known that the ship was unsafe. 
We insist on this point, There is no escape from it. 
The assertion that no cause for alarm is to be found 
in the calculation is absolutely and flatly untrue, and 
must be known to be untrue. Such a statement as 
this, containing, as it does, grave censure on a de- 
partment, requires to be carefully substantiated, and its 
proof is accordingly to be found in the Baruvaby-Reed 
paper, “On the Safety of Monitors under Canvas,” read 

efore the Institution of Naval Architects on the 4th of 
April, 1868. Mr. Reed then clearly showed that a certain 
monitor with a freeboard of 3ft. Gin. would be desperately 
upsafe under canvas, 1t has been urged that this ship 
furnishes no parallel case to that of the Captain, because 
the latter had nearly twice as much freeboard. But, as 
we have already pointed out, stability is a question of 
beam as much as of freeboard. The Monitor had much 
greater beam than the Captain, and it isa fact that the 
stability of the Captain is shown by the calculations to have 
been alsolutely dess than that of Mr. Reed’s 3ft. Gin. 
Monitor, as will be seen by a glauce at the annexed 
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diagram which first appeared jn our impression for 
October 2th, and the accuracy of which has never been 
disputed. It follows, then, either that Mr. 

said that which was not true of the stability of the 











Monitor; or that his department knew that the Captain 
‘must be rather more unsafe than the Monitor; or what is 
to the last degree improbable. The Admiralty adviseis 
were 80 lamentably incompetent that they were uubale 
last August, with all the data before them, to draw a 
comparison between the two ships, If they think proper 
to plead this excuse we accept it. Ignorance is a very 
good excuse indeed under such circumstances, but what 
then becomes of the professional character of the Con- 
strucctor’s department } 

We come next to the plea that the department had not 
time to find out whether the ship was or was not unsea- 
worthy; that, in other words, they could not get the 
necessary calculations made, On Sir Spencer Robinson’s 
own showing, then, a ship was built by a private firm 
against his wish and that of his department; the Chief 
Constructor protests agaiust this ship in every way possible ; 
she is sent to sea for three voyages before the Admiralty 
will finally accept her. Then she is put through her inclina- 
tion trials, and the Controller finally says, “The ship 
will do, pay for her.” The Lordsof the Admiralty pay for her 
accordingly. From first to last this ship is regarded with 
doubt by the Controller and Chief Constructor. They will 
not be responsible, for they object to her low freeboard. Mr. 
Reed finds in her masts and sails great reason to assume 
that she will prove unsafe at sea. Under such circum- 
stances it was clear that but one course remained opeu for 
the Controller, and that was to ascertain at once all the facts 
that could be ascertained by calculation. The doubts that 
he and his department entertained concerning the safety of 
the ship should have been spurs iu his sides, urging him 
to diliyeuce. What is the fact? He postponed the 
calculations, and permitted this ship, for the construction cf 
which he would not be responsible, to proceed to sea with- 
out a word of warning. We are told that the department 
was so busy that there was no time to make the requisite 
calculations. Sir Spencer Robinson coolly states, in refe- 
rence to the inclination trials, that “The Captain wastreated 
exactly as all other ironclad ships have been treated in this 
respect ; the experiment was tried on her as it was tried on 
other ships when the requirements of the service and the 
state of the work in the Controller's office combined to 
make it feasible to do so.” We learn, further, from the 
Minute, that Mr. Richards, the draughtsman who had 
calculated the position of the centre of gravity of the 
Captain, was laid up for some days in August, and 
that the department was so hard-worked no one could be 
told off to take his place and complete the calculations until 
the 10th of August, when the matter was handed over to 
Mr. Johu, who had previously been employed on the Dun- 
canand Cerberus calculations, This gentleman had to make 
a new drawing of the ship, which took two days, and _ his 
first report was not sent in until the 23rd of August. 
The final report was sent in on the 29th of the same 
month, Wetind from all this, firstly, that a strictlyabnormal 
ship, about the safety of which the Constructor and Con- 
trolier entertain grave doubt, is nevertheless treated pre- 
cisely like all other ironclads ; secondly, that the Admiralty 
were unable to spare a single draughtsman from their over- 
worked staff, and the ideaof getting in a littleextraassistance 
apparently never crossed their minds; and, lasily, that 
when the caleulatious had been made no one thought it 
worth while to telegraph a word of warning tothe Admiral 
in charge and Captain Burgoyne. A defence like this 
is to the last degree discreditable to the entire department. 
But the very worst feature in the whole matter, the 
strongest point against the Controller, is that the calcula- 
tious were, after all, complete on the 29th of August to the 
minutest particular, With these and Mr. Reed’s paper 
before him, he was either unable to draw the deduction 
which is so obvious that not a soul has ever attempted to 
dispute its accuracy, or so desperately lax in the discharge 
of his duty, to put the most favourable construction on his 
behaviour, that he took not a single step to secure the 
safety of the ship by sending a word of warning to the 
admiral iu command of the squadron. Is the explanation 
of the whole affair to be found in the fact, that having ac- 
cepted the ship as satisfactory, Sir Speucer Robinson 
aud his subordinates were ashamed or afraid to confess 
that they had committed a blunder which ought to have 
led to their immediate dismissal, and, trusting to the 
chapter of accideuts, hoped that the ship would come home 
safely, when proper precautions would be taken to prevent 
her going to sea again under canvas? Our readers will 
answer the question for themselves. 

The last excuse to be cousidered is that, when the calcu- 
lations had been made, the department found in them no 
cause for alarm, If this be true then Mr. Reed’s paper 
read before the Institution of Naval Architects was 
simply a sham got up to demolish the proposals of another 
naval architect for the conversion of our old fleet. But, 
after all, figures cannot lie, and his paper was in one sense no 
sham. Howit happened that Mr, Barnaby saw no cause for 
alarm in the calculatious made for the case of the Captain 
must remain, we fear, an official mystery. No one has yet 
condescended to explain this point; everyone avoids it. 
Had Mr. Reed never read his paper on the “Stability of 
Monitors” we could willingly accept the excuse of his 
department, That paper is, however, the strongest pos- 
sible link in the chain of evidence which proves that the 
departments of the Controller and of the Constructor are 
together alone respousible for the loss of the Captain and 
500 men. 

Mr. Childers proposes in his minute to appoint a com- 
mittee to investigate the principles observed in designing 
the Captain, Monarch, &e, Itis barely possible that this 
committee can do avy real good, since the majority of its 
members will be under Admiralty control, We trust 
and believe that a searching inquiry of a totally different 
character will be instituted as soon as Parliament meets. 
The loss of the Captain will not be an unmixed evil if it 
introduces such sweeping changes in our naval administra- 
tion as will for ever prevent the recurrence of a similar 
calamity, 
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SCIENCE AND EDUCATION. 

Ir is intended in this article briefly to examine the part 
which the study of pure science ought to bear in a true 
system of education. It is a subject which is not freshly 
brought before public attention, but it is one that cannot 
be too carefully considered. Indeed, the want of such a 
branch of education has already been widely felt, aud has 
in some cases been partially met, though vested interests 
and rooted prejudices still operate powerfully to prevent 
the extension ot the already insufficient supply. As Pro- 
fessor Williamson, in his recent inaugural lecture at the 
opening of the Faculty of Science in University College, 
Loadon, so aptly remarked, the truth is only to be gained 
by the opposition of parties—not the opposition which 
springs from party feeling or blind prejudice, but the oppo- 
sition of thoughtful, earnest men, who, forming their 
opinions on what they conceive to be true bases, upenly 
array themselves on one side or the other, and have no 
other object in view than the eliciting of the truth. ‘Time 
only will show the full benetits of a system in which the 
study of science plays a conspicuous part, but the existing 
opinions and the primd facie evidence before the world 
surely warrant an extensive trial of a scheme which, ap- 
parently, offers so many and so great advantages. 

First let us see what are the true objects uf education. 
Here at the very outset a point of difference arises. Not 
a few, and very practical people they generally are, main- 
tain that the great end of education is to tit an individual 
for the station in life to which he may be called, and to 
afford him the readiest means of obtaiving success in busi- 
ness and of acquiring wealth. If he does his duty in his 
sphere of life to the best of his power, he has, they con- 
tend, fulfilled the objects which his education intended. 
He will be a good member of society, he will play his part 
in furthering the interests of his country, and he himself, 
by the very exercise of those excellent duties, will be a good 
and hovourable man. But others insist that the truest 
aim of education is to improve faculties, to ennoble the in- 
tellect, to enlarge the sympathies, and toperfect the under. 
standing, independently of any good in a practical sense 
he may derive from the discharge of his duties of a business 
or other character. The first opinion has undoubtedly great 
weight, but the second has greater, and, as we shall show, 
is by 10 means iuconsistent with the first; on the con- 
trary, if put into practice, it should be a wider and better 
way of arriving at similar results. Professor Williamson 
has discussed these phases in a most happy manner. All 
who can obtain a copy of his discourse should certainly do so., 

In carrying out the system founded on the first opinions 
the individual acquires, to begin with, a more or lest 
general knowledge of things, and then applies himself to 
the study of his professiou uuder the eye of some oue whose 
success in life has been the reason of the pupil's selection of 
him as his instructor. This success in practice has beeu due 
to the observance of certain rules, which the pupil applies 
himself to master, in the full belief that if he does so, and 
acts with due diligence and perseverance, a similar measure 
of success will fall to him. Here he generally ends. He 
has acquired his skill by the observance of set formule 
applicable to certain circumstances, His master pronounces 
him to be a good practitioner or man of business when he 
has done so, and probably he will in the majority of cases 
be successful, in the common acceptation of the word. But 
let the circumstances to which all these formulz and all 
his experieuce are applicable become changed, then the 
chances are he is left behind, or loses time aud opportunity 
in struggling to adapt himself to his altered condition. 

Under the system which the adhereuts of the second 
view would wish extended, the young mau applies himself 
to the wide study of science itself, rather than to one or 
two of its many applications. He forms a good notion of 
the general working of physical laws. He may not have 
gone deeply into science, but his mind will have become 
expanded by the variety of subjects comprised in it, his 
power of observation and of judgment will have become 
sharpened by inquiry and experiment, and he will have 
acquired a power of adapting himself to circumstances, a 
ready habit of deducing mformation or of acquiring fresh 
knowledge as the exigencies of his profession may demand. 
Having then gathered a store of knowledge of yeueral 
principles—the more perfectly of course the better—he 
proceeds to select from them and apply them in 
practice in the art or manufacture he selects as his 
profession, He may now place himself under a special 
instructor with advantage. If he is to be an engineer, 
he enters the office of a civil engineer or the works 
of a manufacturer, and learns the application in the 
art of those laws which he bas Sammon in his study of 
pure science. We call engineering an art for want of a 
better word. Itis no more a science—as we so frequently 
hear it claimed to be—than glass-making, dyeing, or calico- 
priating. All of these are only the application of certain 
aws, certain branches of pure science, and it seems to be 
obvious that, the better the relation of these laws to one 
another is understood, the better will the practice of each 
of these arts be carried out. Usually the business man 
confines his study of science to a selection of the principles 
which hebelieves to be the mostapplicable to his own profes- 
sion. He does not care to diverge from his path to know 
why such things are, or what other principles hang upon 
them. It is sufficient for him that he sees them and carries 
them into practice; but as we have tried to show, the 
moment his condition is modified he has to set to work to 
learp again. 

There is no reason why the student who has placed 
himself under a practical instructor should discontinue 
his researches into scieuce, On the contrary, it is most 
advisable that he should still examine for himself, and in 
all probability the knowledge he has already gained will 
stimulate him to further inquiry. This, fortunately, is now 
being done to a large extent and with good effect, Science 
classes have been founded here and there expressly to faci- 
litate such study by young men, artisans and pupils, in the 
intervals of business or of practical study. One institution 
of this kind, and one of iong standing—the Edinburgh 
School of Arts—has been eminently successful. Instruc- 
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tion is there given in chemistry, natural philosophy, and 
mathematics, to very ly attended classes, made up of 
students in all ranks of life, aud greater success in the 
pursuit of their callings has been repeatedly traced to this 
cause, It is quite useless, however, to found schools for 
the study of science until a healthy demand for them has 
been excited; and we fear that the great advantages to be 
derived from a systematic study of scieuce have not yet 


been nearly sufficiently felt. 


A comparison of these two theories of education shows 
clearly the balance of advantage to the side of pure science, 
It may be said, however, that cases arise where a man has 
no time or means to enable him to obtain such general 
scientific knowledge before he applies himself to business. | 
Such cases there may be, but they cannot be frequent ; 
and where they do occur, there is uo help for it—the man | 
must suffer. if he has not been able to acquire this class | 
of knowledge even in a small way at school, he must apply 
himself to his technical education, and use his spare time | 
and best efforts to make up the deficiency, 

It isout of the power of many men to carry education | 
further than the necessities of their business require or | 
the small Jeisure at their disposal allows, while others are 
in a position to study science purely, without any hope of 
gaiu in a pecuniary sense. but division of labour is as 
necessary here as elsewhere. ‘Lhe man of science masters 
facts and deduces general laws; the technist applies these 
Jaws to useful practica] ends, which, in their turn, tend 
to the production of wealth and happiness—each is acting 
with the other, and each, in playing his part to the full, 
is a benefactor to his race. 

Independently, however, of the good, in a business point 
of view, which a scientitic education affords, there is that 
higher good which is the true end of all meutal training, 

if by the study of art, music, and poetry, the noblest feel- 
ings are aroused and cultivated, by the study of science, J 
the power of observation is enlarged, rendered delicate and 
discriminating, the judgment becomes more accurate, and a 
habit of consecutive thoughtiscreated. Scienceafiordsscope 
for the grandest flights of theimagivation, for puetical feeling, 
and it harmonises all things with unerring exactitude. It 
places man face to face with the grandest wor of uature. 
Nothing escapes it ; the minutest organisms, the most awful 
phenomena are comprehended, and, far from engendering 
a spirit of indifferenceas some would have us thiuk, it brings 
us nearer to the great Power which rules all things. What 
right-thinking man can fail to be impressed with the beauty 
of the mind when he learns for the first time thatits actionis 
capable of being reduced into certain definite and unvary- 
ing laws of thought? What is more calculated to couvey 
a true sense of the vastness and order of the universe 
than the study of astronomy! What is less likely to 
produce indifference than the study of geology!) Who can 
tail to think more or bettet when he knows that every 
plant that flowers in our hedgerows, every blade even of 
grass in our fields, is actively playing its little part in the 
great system of nature / 

But it may be asked, is, then, the study of science to 
supersede other branches of learning? By no meaus; but 
when the time at the disposal of the student is limited, we 
say choose scieuce, The great value of a course of classical 
study lies partly in that it is an exercise for the mind, and 
partly that it isa valuable means of studying literature. 
Lhe perception of the beauties uf ancient poetry, or of the 
subtleties of ancient thought, as embodied in the so-called 
classic writings, is aot to be obtained by other than 
scholars. The average student has enough to do to master 
the difficulties of the language. How can he then grasp 
the higher matters embodied init? But science is a grand 
mental exercise, and its literature prowises to equal at least 
the writings of the ancients; and where it is not possible for 
it to go hand in hand with its older rival, it will certainly 
prove more useful than the latter by itself. Mr. Carmichael, 
of the Edinburgh High School, some time ago testitied to 
the value of science in the course of school training. He 
had observed that the study of natural science at the High 
School had been atteuded with great advautage for general 
education, in this respect that it had a reactive effect on the 
older studies of the school, and sharpened the boys’ facul- 
ties for observation. It is impossible to deny the utility of 
a knowledge of ancient tonzues, for even a slight ac- 
quaintauce with them is a valuable aid in the study of 
modern languages; but where a scholarly knowledge of 
them is not to be obtained either from want of time or 
means, or by reason of some incapacity or distaste, then 
we say, waste no time in trying tor what you may never 
really obtain, but get some rudimentary knowledge of 
Latin and Greek, and proceed at once to the study of 
modern languages and science. 








NOTES FROM PARIS. 
(From our own correspondent, by balloon post.) 


E Paris, Dee. 19th. 

We have now more exact information respecting the new 
seven gun; 1t appears that, according to the experience 
gained, these gums are superior to any that the enemy 
possesses. The new type, as planned by M. de Keflye 
aud Captain Pothier, the authors of the mitrailleuse, was only 





represented on the plateau of Avron the other day, by old 
mortars transformed into sevens, under the direction of the | 
artillery, bythe insertion of brass linings rifled; but the same type 
has been adopted for the new sevens manufactured in private exta- 
blishments under the care of the Commission of Civil iugineers of 
the Conservatoire des Arts et Metiers. At the end of the first suc 
cessful battle on the 30th Nov. sent in baste for four of the new 
sevens, and these, with two of the transformed pieces, made up a | 
battery; unfortunately they did not arrive in timefor the battle of 
the 2nd December, but they were tried on the following day against 
the positions of Noisy-le-Grand. The trial was not quite satie- 
factory, and the pieces were brought back to Paris for careful 
examination, when it was found that there were fissures in the 
steel linings of the breech pieces, certain imperfections in hitting, 
and inferiority in some ot the bronze used for the guns. This 
being discovered, M. Dorian, the Minister of Public Works, ap- 
pointed an experienced oflicer to examine and verify the other 
pieces as they issued from the Conservatoire, and before they 
weie delivered to the artillery authorities. These exsminations 
and trials have since been carried on with activity at the Fort 


of Montrouge ; the result is that the imperfections noted above 
have not reappeared, but many improvements in detail have been 
made. Captain Laprade, who superintends the trials and ex- 


forts as well as by the redoubts of the Prussians, who, however, 
evidently set great value upon Choisy on account of its position 
on the Seine and the Orleans Railway, and its proximity 


aminations, has carefully noted, both before, during, and after | to the Lyons Railway, as well as its position on the road to 


firing the guns, all the points of importance for the information 
of the constructors and evgineers, so that the necessary repairs 
and alterations may be carried out without hesitation. Many 
pieces are thus being corrected, the parts being finished off with 
more care, and these have given the most satistactory results. 

These pieces, besides the advantage of breech-loading, like the 
Prussian guns, havea range and precision extremely remarkable ; 
at 3500 metres their effect is very serious, and they do guod 
service at 4500 metres to 5000 metres; beyond the last range 
their precision falls off notably. Compared with the trajectory 
of the transformed pieces, that of the new guns is decidedly 
lower ; thus the sight for 3600 metres, which represents the dis- 
tance between the fort of Montrouge and the mill of Chatillon, 
had to be diminished by 18 millimetres, or nearly four- 
fifths of an inch. It is admitted that the new guns were 
not at first finished with that accuracy which is neces- 
sary for the chambers of rifled guus with which well fitting 
cartridges are used; the steel linings were in many cases 
defective, the tightening screws had too much play; but all 
these faults have been repaired since, and the guus promise 
admirable results. As to the quality of the bronze employed, 
the artillery officers had reason to feel doubts, and consequently 
they insisted for.a time on the steel lining of the breech 
pieces, as guaranteering greater resistance, but this created, on 
the other hand, a great deal more trouble in the fitting. At pre- 
sent the quality of the metal used by several tuundries is 
admitted to be excellent, so that the steel linings are no longer 
insisted upon ; this is the devision of the mixed commissivn of 
artillery officers and.engineers. The result reflects great credit 
upon all parties concerned, Messrs. Cail and Co., Claparéde, 
Laveissiére, Broceki, aud Thiébaut. The railway companies and 
the workmen of all these estabiishments in less than three 
months have managed to inaugurate and bring almost to per- 
fection an industry which was entirely new to them. Captain 
Laprade, a retired officer, gave up position and fortune in Suvuth 
America and hastened to the defence of Paris ; tut, instead of 
a brilliant position at the head of a battery in the fieid, was con- 
tented to undertake the comparatively humble employment of 
superintenden: of works, while the Minister of Public Works 
has thrown all his practical experience into the scale. Every- 
body, in fact, has worked with devotion, and with an amount of 
energy which nothing but pressing necessity can excite, and 
there is little doubt that the new gun, if not 1n itself quite pe:- 
fect, will form one of the most important facts in modern 
artillery. 

The Prussians are said to have used some extraordinary projec- 
tiles in the last encounter. They are conical, of the ordinary 
form, but with a steel wire more than lin. long projecting from 
the lead, the end of the wire being screwed so as tu cause the 
projectile to rotate even when fired trom a smovuth-bore gun. 

The subscriptions for the purchase of guns do not flag ; the 
amount received on the 13th, l4th, and 15th inst. was nearly 
£3000. The commissariat, as usual, has been found great fauit 
with, but it has introduced some excellent modifications. The 
Mcbiles, unaccustomed to campaigning, fotind great ditliculty in 
mauaging their culiuary business, and got very crusty over it. 1 
mentioned the other day a distribution of tea, coffee, and 
cocoa from a portable kitchen. Another machine has 
since made its appearance, which may be described as 
a kitchen truck, and is the invention of M. de Cou- 
tard, director of the military provision department. It is 
a@ turnace mounted on wheels, and furnished with all the 
necessary means for cooking. The furnace is constructed on 
economic principles, and in such a way that it may be employed 
either for a company or a battalion. ‘he fuel is packed away in 
front, and for campaigning there are besides axes and saws for 
cutting down timber and reducing the wood. There is also a 
complete set of butchers’ and cooks’ choppers, knives, &c. The 
Mobiles will be relieved from the tin pots, pans, and kettles that 
give the French soldier on march such a comic air, and which, 
moreover, interfere with rapid and secret movement by the 
brightness of their surface and the jangling noise Which they 
make. The new pair of boots that each man carries on the top 
of bis knapsack is the best evidence of the care taken of the 
French soldier. ‘The tin pots and kettles are the very negation 
of good arrangement. 

‘he Academy of Sciences is inundated with communica- 
tions respecting balloons, and the subject has given rise to 
some interesting discussions and many experiments, hut uufortu- 
nately not a navigable sérostat or a single balloon has 
arrived in Paris yet. M. Bouvet proposes to retard the fall of 
balluons and to compensate the loss of ascensional force by a com- 
bination of the present system with that of Montgulter. His 
balloon would, iu fact, be a itire-balloon fed by the gas of an 
ordivary balloon. He calculates that one gramme ot gas pro 


out all his ballast, by burning a pound of gas he could obtain 
170 1b. of new ascensional force, while a few giammes even would 
be sufficient to cause the balloon to rise far out of reach of the 
enemy's fire. ‘'he means proposed are a metallic vessel contain- 
ing air heated by a circle of gas jets, the gas in the balloon 


being heated by contact with the sides of the vessel, and, in order | 


to prevent the formation of a detonating mixture, M. Bouvet 
encloses his heating vessel ina wire gauze jacket. Such a system 
would, he argues, allow of ascension aud descension without 
loss of ballast, and require little moditication in the present 
mode of construction. ‘he tendency of inveutors at the present 
moment, it was observed, was to make use of the gas in the bal- 
loon itself either as asource of heat or motive power. M. Soulie 
proposes that in order to maintain the perfect shape of the bal- 
loon, which is important for navigating an aérostat, a reservoir 
shuuld be placed in the car to contain gas under the pressure of 
twenty-five or thirty atmospheres, and to connect the interior of 
the balloon and the reservoir by an air-pump. In order to cause 
the balloon to rise you have only to open a valve of communica- 
tion, +0 descend the gas must be pumped back into the reservoir; 
in this way there would be no joss of gas or of ballast. He 
proposes also to work a screw propeller and the air-pump by a gas 
engine. 

it will be time enough, however, to try gas engines when M. 
Dupuy de Lome has settied the question by the more simple means 
of manual power. A company has actuaily started five balloons, 
and anncunce a departure from Paris daily, with the authority 
of the Government; the balloons have a cubic measurement of 
4500 metres. ‘i he following is the tariff published :— Passengers 
30008. each ; letters,in addition to the stamp, 5Uc. per 10 grammes 
parcels, 40f. the kilogramme. This new undertaking is watched 
with much interest; the first balioon was to leave un the léth, 
but it has not gone yet. 

The late sortie when the French got possession ‘of the station 
of Choisy-le-roi, brought to light the manner in which the enemy 
had strengthened that place. It is commanded by the French 








duces in burning an additional ascensional force of 170 grammes; | Lad to be overcome, aud they 


cousequently, in case of danger, when the aéronaut has thrown - 


Versailles. The approach to the town is defended by two 
barricades, at the inner of which is a strong post of the 
landwehr; on one side of the road is a hglise which has 
been converted into an advance post ; the walls are crenelated 
throughout and protected as tar as possible by masses of 
earth thrown up against it ; further on all the buildings have 
been similarly treated, so as to present most formidable means of 
defence, and the amvuut of earth that has been excavated to 
render the place impregnable is enormous. On approaching the 
town itself the first obstacle is a barricade forming a place 
d’armes iu the middle of the road, pierced with two embrasures 
and numberless loopholes; this work is only 150 metres from 
the town, and connects the two houses which stand on the right 
and left of the road, and in front of these is a duuble trench and 
sunken fence extended for 50 metres each way. In some places 
iron wire is stretched to render assault more difficult. Behind 
the houses isan immense work which commands the river, the’ 
barricade already mentioned, and the railway, and at the angle 
of the rvad to Thais is another similar work defended on three siaes 
by two ranges of cheveug-de-frive and a triple line of trous de loup; 
all the houses lying between these two positions are connected 
together and crenelated, and where there is a hiatus it is pro- 
tected by a cheveux-deJsrise and trenches. The schvvl-house and 
even the church are converted into fortresses, and the church 
serves both as an observatory and the head-quarters of the staff. 
Every house aud building in a salieut position is protected with 
extraordinary care; even the streets have wooven barricades 
raised here and there, one covering the vther; the whole town 
is barricaded on every side—there 1s only one street that remains 
permanently open. Behind the town a battery and redoubt 
have been formed to cover at once the road, the railway, 
and the river; the redoubt is casemated. The method adopted 
by the Prussian engineers in the construction of these 
works and for their protection against plunging fire is 
simple. They have been built as solidly as possible 
in the first instance; a roof has then been raised over them 
with rough timber, op which are laid fascines, and over these 
sacks of earth and rubbish of all kinds, even stone. By these 
means the enemy have produced rough work, bat capable of re- 
sisting a perfect storm of projectiles, In the cemetery of the 
place is established a battery of good sized field guns. ‘This was 
considerably d waged in the affair of the 3Uth November, and 
‘he Prussians have pressed the peasants into their service to re- 
pair it. An immense barricade has been formed in front of the 
battery with the tombstones and cypressss ot the cemetery, 80 
utterly does war seem to have converted Christians into savages, 
In addition to all the works above mentioned, it was re- 
ported that Choisy was mined as far as the fort of Ivry, 
but this rumour seems to have arisen from the fact of 
a large excavation, which turns out to be a powder magazine. 
This magazine is built with great care, the roof being turmed 
of rails taken from the line close at hand, and covered with au 
immense mass of earth. ‘These netes will give seme idea of the 
trouble the enemy has had to ensconce himself around Paris, 
aud when you remember that Choisy 1s only one of perhaps fifty 
places to be defended, and far from one of the most important, 
you may arrive at the labour, expense, and waste of property 
caused by the siege of Paris, which is not yet ended, and pro- 
mising auything but success. We firmly believe here that it is 
not the French, uow, whv most ardently wish the war were at 
an end. 





MONT CENIS TUNNEL. 

Tue telegram (Reuter’s) received in London on the 26th 
inst., that tue operators from the French aud Italian sides of 
the tunnel had met, is well worth a few words of comment. It 
Was a grand thing on the part of the surveyors and eugineers 
concerned, and speaks volumes tor their ability and care, as well 
as ior the correctness ot the implements they employed, that 
the two bores should have met :o precisely in a tunnel seven 
miles and three-tifths long. The feat was quite as great as it is 
to predict toan hour the appearance uf an eccentric comet, 
We have often directed atteuuvn to this great engineering work 
as in progress, and it should be unnecessary that we should now 
recapitulate the wain facts; Lut the occasion is so important 
that we venture to do so, 

There is, we know, some confusion as regards the Mont Cenis 
Tunnel and the Mont Cenis Summit Lines. We will try to 
explain what these are. One gues over the mountain, the other 
pierces it, or rather another ot the Alpine heights in its nei,b- 
vourhouvd. The summit line, worked by Fell’s engine, 
which possesses the novelty of a middle rail, upou which Aori- 
zoutal wheels grip, was opened in June, 1563. Great dilficulties 
Were vuVé:come by the 
pertinacity and unwearied care of Messrs. Thomas Brassey 
(deceased), Alexauder Brogden, M.P., James Bruulees, C.t., 
engineer of the line, and other gentlemen. 

‘he summit line has suffered severely and repeatedly 
from Alpine tioods, and eo the new tunnel line in iis approaches 
trom bvth sides, French and Italian, must expect to suffer, 
Both lines, the summit and the tuunel, may be said to start 
from St. Michel, in Savoy. The great road, known as the Mont 
Cenis Pass, commences at Chambery, but it is nut necessary to 
reier to the new line of communicauon ata lower point then St. 
Michel. ‘there the summit line starts, and there aiso the tunnel 
line strikes off, the main line trom Chambery to St. Michel being 
by the great military road. From St. Michel the tunnel line 
passes wong the face of the mountains to the right of the are, 
and iuvolves in the appruaches sume works of much cust and 
importance. The suuuuit line has suffered greatly trom Alpine 
tluuds, from the direction in which the line is laid in the vailey 
of the arc. Whether tue Lew line will be safe against these 
ravages remains to be seen, From dt. Michel w Lanslebourg 
the average gradieut of the summit live is 1 in 6, and it may 
be assumed chat the tunnel line has about the same gradient 
to Fourneaux, where, after a detuur for gradieut’s sake, the 
line enters the great tunnel. 

We need not now enter into details as to the combination of 
water-power and compressed air by which these nearly eight 
miles uf rock have been pierced. It should be enough to say 
that the great feat, after sume fifteen years’ labour, hus been ac- 
cumplished, and may be hailed in its accowplishmeut as one of 
the wonders of the wold, Much, however, yet rewains to be 
dune ere the communication is completed. On the French side 
heavy works have occupied the contractors tur the last three 
years. Un the Italian side the approach from Susa involves 
uearly twenty-live miles of very heavy work, including nineteen 
tunnels and fifteen viaducts. ‘I'ne great difficulty in the work 
has now been overcome, and the cumpietion of the other pur 
tions may be expected to follow rapidly, and the new and 
quicker route to the East may be expected to be opened speedily, 
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ELEMENTARY PAPERS ON CONSTRUCTION. 
No. XX. 

Tue tie rod of a roof has hitherto been considered in the ex” 
amples we have treated of as occupying a horizontal position 
from the extremity of one rafter to that of the other. In other 
words, the whole roof has consisted of a single truss, half of 
which only it is necessary to take into consideration for the pur- 
pose of calculating the strains upon it. The single truss roof 
answers well enough for spans of limited dimensions, and also 
in instances where the engineer is not troubled about the ques- 
tion of theadway, but latterly this is}the very question he has to 
deal with, and a great deal of trouble and anxiety it often causes 
him. To increase the headway the obvious plan is to raise the tie 
rod, but it must be borne in mind that the strength of any single 
truss or girder of any description is directly as the depth. Conse- 
quently, the moment we raise the tie rod wediminish the depth, and 
therefore the strength of the truss; or, what amounts to the 
same, we increase the strain upon the various members of the 
roof. But this is of comparatively little consequence with other 
and more important considerations. There are certain given 
conditions which must be fulfilled, no matter what the strain 
may be, and the engineer has only to make the best of them 
under the circumstances. Supposing, therefore, that it is im- 
portant to employ a description of truss that allows the tie red 
to be raised above the level of the extremities of the 1afters, 
and that the span is sufficiently small to permit the use of the 
simplest example of the kind ; let us briefly examine, first of 
all, into the principal points of difference existing between 
the horizontal and inclined types of trusses. A more 
correct distinction might be made by calling one 
the single and the other the double truss system, as a re- 
ference to Fig. 1. will indicate. The whole rocf represented 
evidently consists of two separate trusses A DC, BDC, which 
are united at,the apex C, and held together by the horizontal tie 
rod DD. Jn the diagram the parts in compression are shown by 
the thickand those in tension by the thin lines. The only point of 
identity that exists between the double and the single trussed 
roof is in the king rod C E, which has no strain whatever -on it, 
provided two conditions are fulfilled. These are that the tie rod 
should be horizontal, and not sufficiently long to be liable to sag 
from its e.°n weight. It might be imagined that, as the hon- 
zontal tie 1.d DD prevents the feet of the separate rafters from 
being thrust outwards, it virtually has a strain upon it equal to the 
horizontal thrust ; but such is not the case, and this error must 
be carefully guarded against. This,will be clearly seen when we 
come to the diagram of strains. If the tie rod D D were directly 
attached to the extremities of each individual rafter it would then 
be in the position of that belonging to the single truss system, 
and the pull upon the portion of it next to the rafter would 
equal the horizontal thrust of the roof. But in the present 
instance the pull upon it, due to the thrust of the rafter, can 
only be transferred to it through the medium of the inclined tie 
AD, which consequently alters both the direction and amount of 
the original strain. The strains upon the trusses themselves are 
dependent both upon the pitch of the rafter and the angles 
F A D, F BD, of the inclined tie rods, supposing span and load 
to be the same. Both these are also dependent upon the absolute 
pitch of the roof, that is the angle CAB. There is a particular 
value for this angle which causes the strain upon the bar A D to 
be exactly double that on DC. The advantage of this in practice 
is obvious, as it simplifies the number of independent parts ; since, 
whatever may be the scantling of D C, it is only neccesary to use 
two bars instead of one to obtain the requisite quantity of mate- 
rialin AD. The reduction of the component parts of a structure 
to as few dissimilar pieces as possible is a considerati-n the im- 
portance of which cannot be over-estimated. This becomes im- 
perative when the structure is intended to be erected in a foreign 
country, where skilled labour is scarce and dear, and sometimes 
not to be procured at any cost. A girder or roof, every compo- 
nent part of which was interchangeable, would be the perfection 
of simplicity so far as erection in a foreign and distant country 
was concerned. There is no reason whv in small examples this 
might not be attained, and a considerably nearer approach to so 
desirable a result might be gained than what new prevails in 
larger and more pretentious designs. A glance at a good many 
of the structures despatched to our colonies and dependencies is 
almost sufficient to induce one to believe that complexity, not 
simplicity, was the aim of the designer, and that they considered 
the merit of the work to consist in the multiplicity of its joints 
and articulations. An iron roof is a particularly favourable 
specimen of construction to erect in a country where there is a 
scarcity of skilled labour, as the connection of its various parts is 
accomplished through the medium of pins or bolts, and rivetting 
is thusavoided. It is true that the junction of the web and,flanges 
of iron girders in bridges is also effected by the use of pins, but 
in the latter caseit is optional to use rivets, which are necessarily 
excluded in the former. 

Before proceeding to analyse by diagram the nature and 
amount of the strains upon the double trussed roof repre- 
sented in Fig. 1, let us first ascertain afew of them by calcu- 
lation as a check upon the other method. Put S for the span, 
R for the rise or depth of truss from C to E, L for the length of 
the rafters, W for the total load in tons upon the whole principal, 
and @ for the angle of the pitch of the roof. The distribution of 


the load on the half truss in reference to Fig. 1 will be —-at the 
4 


point F and ¥ at A and C. The total weight at the apex C 
will be © but Y jis all that concerns the strains upon one 


holf of the truss, To find the strain first on the strut F D, put 
8 for the strain, and it becomes S = ¥ X cos. @. If we take 


W = 2 tons, which makes the load on the half truss equal to 
unity, and @ == 26 deg. we have S== 0-449 tons. To deter- 
mine the strains upon the different parts of the rafter make the 
angle F AD = 9’. Both these angles @ and 6’ can be readily 
calculated, as the one is a function of the rise and span of the 
roof, and the other of the length of the rafter and the length of 
the strut F D, which is known by construction. Altogether, 
there are three strains brought upon the rafter A C, which affect 
the portion A F, and two which affect FC. Calling these S,, Sz, 
and S, respectively, we have their respective values 


8, = id x tang. §; S. = bd x cos. 6 x cot. 6”, 
and 8, = W ,, sine 2 (g -- 6) 
8 sine @ 


The part of the rafter FC is obviously not directly affected by 
the weight at F, which produces the strain §,; therefore the 
strain upon F C will be equal to 


(Sy + 83) = 2 x cos. § x cot, +x sine 90 — (8 — #) 
4 8 sine & 


and that upon 





AF = (8; +8, + 8s) = (tang. 9 +008. 4 xeot. @) + 


w sine 90 — (9 — @) 
we t \Gcequenieae 
8 sine & 
The formula may be put in another form, for let (S, + S.+5Ss3) 
= M, then M = 


Ww P al oe (69 
Samo } (2 sine g (tang, 6+c08. 8 cot. #) +-sine 90 ( ) 
Substituting in this equation the correct values for the quantities 
we obtain 


= —! ___x $ (0-516 (0-487 +8:349) +0981) = 2°86tons. 
4x 0°2538 ( 

The strain upon F C can be obtained either from the formula 
given above, or more simply by subtracting from the last. Call- 
ing it N, we have N = (M —8,), = (2°86 — 0°243) =2°617 
tons. A comparison should be made between these results and 
those obtained for the strains upon the rafter when the tie rod 
is horizontal, in order to trace how the inclination of the ties 
affects them. It is easy tu perceive at once how the angle §’ be- 
comes an element in the calculation, and assists in complicating 
it in some degree. We may now ascertain the strains upon the 
inclined tie rods 4 Dand D C. There will be only one upon 
D C, due to the action of the weight at F, which will produce 
equal strains upon A D and D C. These may each be calculated 
S X cos.’ — 0-87 tons, As this strain 
sine Z 6 

is transferred to the apex C it is multiplied again on the rafter 
and the tie A D, which also receives an additional strain from 
the weight directly superimposed at C. Therefore the total 


strain upon A Dis equalto2S8, X S, but S$ is equal to al x 


from the formula 8S, = 





cos 8 and may be easily shown to be equal toS,. For 
Ssluc ny 
, Vv vr , 
= s x cos. 6 oe one, OM _cos. 9" 
sine 2 6 4 sine 2 9’ 


Substituting for the expression sine 2 % its equivalent 2 sine % 
cos. 6 the identity between the two equations is established, 
and the total strain upon A D becomes equal to 2°61 tons. But 
there is another strain upon D C due to a part of the strain 








Fic. c 


strain, or a part of the strain, upon it. It will be seen at once 
thet wie Oe ceeenes 00s —as we shall call sang Cac 
ered to in these papers—gives the separate strains t 
by each weight ae different paits of the truss, the other 
method does not. Take, for instance, the strain upon the two 
parts of the rafter AF FC. By the former method the strain 
upon AF is ascertained by measuring the lines A by fC and 
AC, and that upon FC by fC and AC. By the latter the strain 
upon AF is equal to AC + AF, but the strain upon FC is 
equal to A'C + b'F, the reason for which does not appear, as the 
whole process of the manner in which the strains act is not fol- 
lowed throughout. It is not the result alone that must be con- 
sidered, but the means by which that result is obtained. This 
is the reason why so few books are well adapted for beginners. 


Table of Strains. 

















Parts of ——s ot | a 
truss. , i. F | Cc “™| strains. 
. | 

AF 0 ti }| +0950 | +2875 | patter 
FC 0 + 1:700 + 0°950 2°650 
FD 0 + 0-450 es | + 0°450 Strut. 
AD 0 — 1°750 —0875 | —2°625 Ties. 
DC 0 — 0°875 —0500 | —1375 _ 
DE 0 -- 0°670 — 0670 | —1°340 Tie rod. 








They all assume the preliminary steps that are the very points 
required to be investigated. In Fig. 3 the same truss is shown 
with the strains indicated by the lines, bearing the same letters 
as in Fig. 2. This is the method known as the “ polygon of 
forces,” tirst employed by Professor Rankine. While the results 
are perfectly accurate the method fails, like the other, to trace 
the action of the strains, and can therefore supply no information 
except to those who have really mastered the whole subject. 
The scale for the diagram is 2in. to the ton, so that the length 
of the lines can be at once compared with the sum of those in 
Fig. 1 which answer to the corresponding strains. A compari- 
son of these two diagrams will point out that they agree not 
only in the total, but in the separate strains, much more closely 
than would be imagined. For example, the total strain upon the 
tie rod A D is equal in Fig. lto cd + fe 4+ hg=3ecd. On 








referring to Fig. 3, it will be seen that these separate strains are 
| 


correspondingly represented by 
the lines c d, de, eg, which are all 
equal to one another. Similarly 
for the strains upon D C, which 
are equal in Fig. 1 to D d + 
ki, and in Fig. 3 to Ce+el. 
An examination of the method 
of the “ polygon of forces” will 
demonstrate that it is in every 
way superior to the “reaction 
method,” as we may term that 
shown by the dotted lines out- 
side the truss in Fig. 1. It is 
infinitely more elegant, and marks 
the subdivisions of the strains 
better. It is, of course, like the 
other methods, always used in 
combination with the elevation 
of the truss, from which the 
direction of the different lines 
has to be obtained. The table 
shows the total and separate 
strains upon the various parts of 
the truss, and we must leave our 
FIc.s. readers to work vut the whole to 
their own satisfaction. The line 
AC in Fig. 3 represents the 


—C total reaction at the abutment, 


and the “polygon of forces” can 
thus be readily applied to the 
D-E actual diagram of the roof. Make 











upon AD. Let the portion of the strain upon A D equal S,, 
that affects DC and DE. Then the additional strain upon D C 
will be given by the formula 
ae sine § — 6’ 
ete sine 6 + 0 
Substituting in this equation the proper vaiues, we find 
5, = 1°73 _X sin Ka: fine 1Y = 0°50 tons; 
sine 4] 

thus making the total strain upon the tie D C equal to 1°37 tons. 
It only remains now to find the strain upon D k, which is found 
from the equation 

Sas 8, es sine s¢ ot. = 0°50 Ras sine 30° =1°8]1 tons. 

sine 6 — ¢ sine 11 

These calculations will be found to check sufficiently closely 
with those arrived at by the other methods illustrated in Fig. 2, 
to prove the accuracy of the results for all practical purposes. 
The strain upon D E is obviously the same as that of the 
horizontal thrust, moditied by the action of the tie rod A D, for 
DE might be replaced by an abutment or buttress without 
altering the conditions of equilibrium existing in the roof. 

Having repeatedly worked out the diagrams of strains in full, 
we shall not take up valuable space by doing so now, but merely 
give adiagram in Fig. 2, showing the lines necessary to obtain the 
strains upon the different parts of the truss, and a table of the 
results so that they may be compared with those already obtained 
by calculation. In the diagram there are two methods demon- 
strated, one showing the actual transference of the strains, and 
the other a method analogous to that given in one of Sir W. 
Fairbairn’s valuable works. The student will see that they both 
give the same result. We shall briefly run through the action 
of the different weights, and show how the two inethods coincide 
in some particular points where the agreement is not readily per- 
ceptible. The scale of the diagram is a quarter of an inch to the 
foot, and for the strains of which the directions and amount are 
shown inside the lines of the truss, lin. to the ton. For those 
shown by the dotted lines outside the truss the scale is 2hin. 
to the ton. According to the distribution of load which is adopted, 
the total load upon the half principal being one ton, the load at 
point F is 0°5 tons, and at A and C 0°25 tons respectively. The 
lines which indicate corresponding strains in the two methods 
are distinguished by the same letters as nearly as can be, with 
the addition of dotting those belonging to the outside diagram 

of 


Ac in Fig. 2 equal 0°75 tons, 
equal the reaction at A; draw 
Ca parallel to AD to meet 
the rafter; from the point m, 
bearing in mind that cm = the 
weight supported at A = in the 
present case 0°25 tons, draw mC 
parallel to the rafter to meet 
n C, drawn parallel to the strut, and complete the diagram. 
The junction of the various lines in this diagram will point 
out the manner in which each bar affects the other, 
although the relation is not so plainly exhibited as by 
working out the strains seriatim upon the actual truss itself. 
If two different methods by diagram of ascertaining the strains 
be adopted, it will obviate the necessity for checking their accu- 
racy by trigonometrical calculations. But it will be more satis- 
fartory to check the totals by an altogether independent process 
than to employ two, which, although varying in detail, depend 
upon one and the same principle. 








TUBE MAKING AT WEDNESBURY. 

THE manufacture of tubular wrought iron work for gas and 
steam boiler purposes was established in Wednesbury about the 
year 1820, since which time it has rapidly developed into one of 
the most important staples of industry of which the Black 
Country can boast. As our present design is to give a practical 
description of the processes employed in tube making rather than 
an historical or general account of the trade, we shall dismiss our 
notice of the various stages of improvement and extension through 
which the industry has passed to its present proportions in as few 
words as possible. 

The first gas tubes made in this country to any extent appear to 
have been improvised from the old musket barrels which were sold 
off by the Government as ‘‘ surplus stores,” at the close of the 
French war. The breech ends of these barrels were broached and 
tapped, and the muzzles were screwed externally, the detached 
socket now employed for connecting tubes being a subsequent in- 
vention. The latter was, we believe, first brought out by Mr. 
James Russell, of Wednesbury, who also in the year 1824, patented 
a process by which tubes were bent up by hand hammers and 
swages to bring the edges near together, and they were welded 
between semicircular swages fixed respectively in the anvil and the 
face of a small tilt hammer worked by machinery, by a series of 
blows along the tube, a mandril being inserted when necessary, to 
enable it to withstand the external pressure. The tube was com- 
pleted by being passed between rollers with half-round ves, 
which forced it over the conical end of a long bar to perfect the 
iiniee In the subsequent year Mr. 





of strains. The parallelism of the lines leaves no ch 
error, a8 any line parallel to any given bar is a measure of the 
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important in the various of tube welding. As example,we 
may note the bending of the gas stripor skelp, at two squeezes, first 
to a semi-cylindrical, and then to the tubular form (preparatory to 
welding), between sw: tools worked by machinery ; the accom- 
plishment of the whole process by means of rollers, a method 
which, however, did not prove so successful; also the various 

tented inventions of Messrs. T. H. Russell, Richard Prosser, James 
og and others, which were slight modifications of the processes 
already described. 

These inventions refer principally to gas tubing, but in many 
respects they are also applicable to the manufacture of boiler 


-tubes. We must not, however, omit to mention an important 


invention by Mr. T. H. Russell, dated 1845, which applies ex- 
clusively to steam boiler tubes, and which is now familiarly known 
as the “lap weld.” This process being still successfully adopted, 
we shall describe it in our subsequent allusion to the manufacture 
of tubes of this description, but it would have been an omission not 
to have included it in this brief record of notable inventions. 
With regard to the growth of the industry in Wednesbury, the 
following statistics relating to one establishment will best afford 
an approximate idea as to the periods most remarkable for rapid 








“Crocodile,” and the other by fixed dies attached to a draw- 
bench. As weare able to give engravings of each of these machines, 
a brief descriptive notice of them will suffice. 

The crocodile machine, the general appearance of which doubt- 
less suggested its singular name, consists of two parts. An iron 
block, varying in length from 3ft, to 5ft.. and proportionately 
massive, is firmly fixed near the back of the furnace, the upper 
surface consisting of a swage die, shaped according to the require- 
ment of the tube to be constructed; this may be termed the 
lower jaw of the machine. The upper jaw, which is movable, 
is, of course, corresponding in length and other particulars to the 
lower one, and is worked by a beam attached to a cranked wheel 
ea geen by steam, being connected with the general machinery 

y an underground spindle. The upper jaw rises and falls at the 
rate of forty times per minute, its power, derived from a 
revolving crank, being sufficient to mould fin. gauge, and even 
stronger skelps, with perfect ease at this rapid rate, were it 
possible to feed the machine so quickly. The crocodile is princi- 
pally used for the larger descriptions of tubes, and although it is 
an old machine, and has a primitive look about it, the simplicity 
of its action and the facility with which it does its work, combine 


extension :—Tubes made in 1824, 300,678ft.; 1838, 792,271ft. ; | to keep it in favour with tube makers in preference to any other 


1848, 561,075ft. ; 1858, 4,222,030ft.; 1861, 4,788,935ft.; 1863, 
5,593,240ft. ; 1865, 5,313,185ft.; 1870 (estimated), 5,400,000ft. 
The aggregate produce of tubes in Wednesbury for the current 


year may be roughly set down at about 12,000,000ft., being twenty | 


times greater than that of the year 1824. 








machine for the special purposes to which it is applied. 
We now pass on to notice the other and newer bending machine, 
of which, at the Crown Works, we saw a goodly array in operation. 
Our engraving will afford a general idea of the plan on which this 
machine is constructed. Like the crocodile, it is attached to the 
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We now proceed to describe the various processes of. tube 
making, for which we are largely indebted to a visit recently paid 
to the Crown Tube Works (Messrs. James Russell and Sons, 
Limited), where, by the courtesy of Mr. J. Smith, the general 
manager, we were permitted to inspect in detail the machinery 
employed in each ae of the factory. 

he iron used in the manufacture of gas tubing, known as gas 
strip, comprises the best makes of Staffordshire, Shropshire, and 
Lowmoor. The strips vary in length from 12ft. to 15ft., and in 
width from 2in. to12in. They are, as we have already intimated, 
technically called ‘“‘skelps.” The first process is to heat these 
skelps in a reverberatory furnace, of which there are several 
slightly modified descriptions. The following description of 
Prosser’s furnace will sufficiently explain the general design. The 
furnace is, of course, long enough to receive the longest skelp, 
and is also capable of heating six or eight skelps at the same time. 
It has a door at each end for the insertion and removal of the 
skelp. On the one side are several stoke-holes for the introduc- 
tion of the fuel, which is mostly coal—sometimes coke—and in 
the opposite wall beyond the bridge of the furnace are correspond- 
ing s leading into a longitudinal chamb 1 with 
the fire, and thence into the lofty flue, the dimensions of the 
apertures being so nicely adjusted that the furnace burns with 
equal intensity in every At the Crown Works nearly all 
these furnaces are hea with gas, which is made on the pre- 
mises, and a great saving of fuel is the result. This is, however, 
quite an exceptional instance. The heating of the iron to the 
hy wd d is a matter of much care and judgment on the part 
of the w The next process is that of bending the skelps 
when sufficiently heated into a tubular There are two 





methods of doing this : one by a machine familiarly known as the 
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skelping furnace, to which belongs the lever with attached ball, 
shown in the engraving. A draw-bench, with chain—probably 20ft. 
long forms the basis of this machine. At the furnace end of 
the draw-bench is a guide or fixed die, through which the skelp has 
to be drawn. Before the latter is inserted the dies aredrawn apart by 
means of a slide worked, as shown, by a handle. The end of the 
skelp being inserted, the dies are forcibly closed, and the end of 
the skelp is gripped by a pair of tongs fixed to a roller carriage 
connected with the chain, and the latter is propelled with such 
force as to draw the skelp through the die, and give it a tubular 
form. At present this process is only applicable to small tubes, 
but experiments are being made with the view to its adaption for 
tubes of all sizes. Should this design prove successful the days 
of the crocodile machine will be numbered, for well as it does its 
work, the bender just described presents many points of preference, 
the principal one being that it forms a mere complete tube by 
bringing the edges of the skelp into closer contact than can be done 
by the crocodile. f 
The next process ia welding. This is accomplished by a machine 
very similar in appearance to the bending machine last described. 
The only difference is that tongs are substituted for fixed dies. 
These tongs are of various sizes, through several of which the 
same tube is successively passed, smaller tongs being applied as the 
process proceeds. Boiler tubes are, as we shall presently show, 
welded in another way. The ss rocess being complete, the 
tube is ready for straightening. is operation very much 
resembles the familiar household process of dough or paste rolling, 
except that the roller is flat. The machine is called a straighten- 
ing plate, and it consists of a flat iron surface, on which a heavy 
iron block with connecting beam is worked by an eccentric wheel 
in an awkward-looking but effective way. By the motion of the 





eccentric the block is forced on and off the iron J we with great 
rapidity considering its unwieldy proportions. hen sliding on 
to the block its position is oblique, and while in that position 
the tube is steoell ter it and rolled under its massive weight along 
the iron bed, the weight of the block as it rolls toand fro render- 
ing the tube, however warped it may have been by successive ap- 
plications of heat, perfectly straight. 

The gas tube is then cut into the exact length required by a 
revolving steel cutter, proved by steam up to 60 lb, to the square 
inch, and it is then ready to be painted and packed for despatch. 

Let us now pass on to the boiler tube department, which at the 
Crown Works, as at most tube factories, is quite distinct from the 
gas tube part of the establishment. The distinguishing feature 
between gas and boiler tubes is in the manner of welding. The 
former, as we have seen, are welded by a contraction of the cir- 
cumference of the tube, so that the two edges are joined by 
pressure when ata welding heat. In the case of boiler tubes one of 
these edges is made to overlap the other, so as to form what is 
technically known as a lap-weld. The processes of boiler tube 
making are so similar to those employed in the manufacture of gas 
tubes that it will only be necessary for us to describe the few 
points of difference. 

Of these the first occurs in the use of the crocodile. The 
working of this machine is in the case of boiler skelps supple- 
mented by the insertion of an iron bar between the jaws with the 
skelp, in such a position as to bring the edges of the latter into 
the shape, best described as over-lapping. Some of the crocodiles , 
used for boiler tubes are very large. One we saw at work bending 
D-shaped tubes for Howard’s boilers had jaws six feet long. 

The process of welding also differs from that of gas-tubing. A 
long fixed bar or beak-iron is paced nearthe furnace. At the iur- 
nace end of this mandril are grooved rollers, so adjusted that the 
substance passing between them and the mandril would be sub- 
jected to extreme pressure. The prepared iron tube at a welding 
heat is passed under these rollers and along the mandril— 
encircling the latter— until the whole length is effi- 
ciently welded. The smaller boiler tubes are passed 
from the drawing furnace through tongs like the gas tubes, some 
of them undergoing fifteen operations in drawing, each growing 
smaller and smaller. 

The straightening process, as previously described, applies 
equally to gas and boiler tubes. At the Crown Works, however, 
a set of rolls for straightening the larger descriptions of tubes 
has been constructed, and appears to answer its purpose well. 
The rolls are three in number, and are set in the form of a tri- 
angle. They measure 15ft. in length, and l3in. in diameter. 
They can be adjusted to the circumference of almost any tube. 
The tube being placed between the rolls longwise, the latter are 
set to revolve, and the tube is straightened by external pressure, 
so nicely adjusted as to act equally on all points of the circum- 
ference, and thus render unnecessary any internal support. We 
see no reason why this method of straightening shoul: not be ap- 
plied to tubes of all descriptions. It is certainly a simple and 
more effective method than the clumsy straightening plate already 
described, and yet we understand that this, at the Crown Works, 
is the only set of rolls used for this purpose in the kingdom. 

The annealing of boiler tubes is a very essential process. The 
tubes are heated, a score at a time, to a white heat, and then 
plunged into a bed of sawdust, peat, and coal siftings. When 
cold they are ready for proving. This is accomplished by means 
of asteam ram. The tube is filled with water, and a steam piston 
forced against it to the required pressure, viz., 600 lb. to 1000 lb. 
to the square inch, the opposite end of the tube being closed by 
pressure against an elastic stop. The various processes are now 
completed, and the tube is ready for painting and packing for 
consignment. Steam tubes are usually painted red, to distinguish 
them from gas tubes, which are black. 

Undoubtedly, great progress has characterised each of these 
departments during the last quarter of a century, but 
the most casual observer could not fail to perceive that 
in one or two particulars there is ample room for further 
enterprise in the way of economic production. The Crown Works 
is unsurpassed and, probably, unequalled by any in the district 
both for the excellence ofits particular machines and the complete- 
ness of their general arrangement, but even here we could not 
help remarking the need for re-heating the tube three times 
during the process of manufacture. It certainly is not easy to 
see how to obviate this necessity so long as the present methods of 
tube making are employed, but the enormous saving of time and 
cost of production, which would be insured by some plan unde- 
vised as yet, for transforming the raw skelp into a finished tube 
with a single heating, will probably lead to some experiments in 
this direction. Another point which struck us as suggesting room 
for enterprise is the feeding of the drawing and bending machines 
which might with great advantage be facilitated, although this, 
too, is beset with con siderable difficulty. So many of the former 
improvements in tube making have emanated from this establish- 
ment, that we are disp osed to look in the same direction for the 
enterprise yet needed -n the economic production of this class of 
ironwork. 

The fitting department, which is principally connected with 
gas tubes, is mainly carried on by hand labour, the fittings, joints, 
sockets, &c., being shaped on an anvil with undulating surface 
adapted to the various forms and sizes usually in request. The 
sockets are screwed in a small upright screw-lathe working 

erpendicularly, this being better adapted to the purpose than the 
Leceentel lathes in whic h the tube ends are screwed. 

Coils of tubing, plain and tapered, are made to the length of 
270ft. The coiling machine is very simple and effective. Attached 
to a heating furnace is a large perforated wheel. Into these per- 
forations, which range in circles from the centre to the circum- 
ference of the wheel, a ring is fitted securely with nuts and screw 
bolts, the size of the coil req uired. On the wheel being put in mo- 
tion by powerful machinery at the rear, the tube is drawn from 
the furnace at a white heat and attached to the ring, the revolu- 
tions of which rapidly shape the tube into a coil. 

Among the various processes used in the manufacture of taper 
tubes, the invention of Mr. John Ward is perhaps the most 
effective. The principle of this invention is the substitution of an 
expanding tool of block tin for the rolls formerly employed. We 
are indebted for the following description of this process to Mr. 
W. C. Aiken. The soldered-up taper cylinder or tube is slipped 
on to a steel or iron mandril, of the form corresponding to the 
desired tube ; in this condition the end of the mandril and tube is 
caught by the tongs of the drawbench, and is pulled through the 
soft metal tool which reluctantly expands, but still clings to and 
compresses the sheet metal case into the foam of the mandril by 
which it is internally supported. Not the least recommendation 
of this process is its beautiful simplicity. The tool is economical 
in the cost of production, as the metal of which it is cast can be 
re-melted ond re-cast into tools after it is used. This descrip- 
tion, it will be seen, relates to brass tubes, a branch of the 
trade whichjbelongs rather to Birmingham than to Wednesbury, 
but we have not deemed it necessary on that account to exclude 
this passing reference to Mr. Ward's ingenious invention. The 
manufacture of seamless metal tubes for marine boilers, and of 
ornamental brass and oo tubing connected with chandeliers 
and the superior kinds of gas fittings, belongs exclusively to Bir- 
mingham, and open up too wide a field of inquiry to be included 
in the present paper. 

The application of tubular ironwork to an_ ever-increasing 
variety of p ses gives promise of an almost indefinite exten- 
sion of the industry in this and other important centres. Six 
years ago tapered tubes came into use for telegraph posts, and 
since that time plain and spiral tubes of iron or steel have been 
applied for shipbuilding, architectural, and other kindred pur- 
poses with great success. Among more recent novelties are pneu- 
matic tubes for the postal service, and tubular wheels for gun 
carriages. The latter novelty is still an experiment, and it is too 
early yet to pronounce an opinion as to its probable results. 
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DESCRIPTION OF AN EXPERIMENT ON THE 
STRENGTH OF A LATTICE ROAD GIRDER AT 
THE BOYNE VIADUCT.* 

By Brypon B. Stoney, Member, M.A., M.1.C.E. 


In the year 1858 I laid before the Institution a description of 
experiments made at the Boyne Viaduct on the strength of one of 
the braced pillars in the web of the main girders. Owing to the 
large scale of these experiments they are very valuable guides for 
future practice, and I think it may prove acceptable to the Institu- 
tion if I place on record some further experiments on the strength 
of one of the road girders which were made by James Barton, Esq., 
who was then acting engineer of the Dublin and Belfast Junction 
Railway Company, the author being resident at the Viaduct. 

The Boyne Viaduct is constructed for a double line of railway ; 
the flooring, which is formed of 6in. planking, is supported by cross 
girders 24ft. long between bearings, and placed 7ft. 5in. apart from 
centre to centre. Fig. 2 represents half the cross girder as first 
designed, and some doubts‘as to its strength having arisen, it was 
determined to test it before constructing others which might prove 
rather less strong than seemed desirable, considering the great 
weight of modern locomotives. For this purpose the girder was 
supported at the ends on timber framing, and the testing load was 
suspended beneath the four points over which the rails lie. The 
load was equally divided between these four points, and consisted 
of scrap iron, plates, bars, &c. It would have been a more severe 
test of the central braces, if the load had not been symmetrically 
distributed, but they were supposed to be amply strong for the duty 
they had to perform when one line of way oniy was charged, and 
the diagonals in which weakness was apprehended were those near 
the extremities of the girder, which are subject to the most severe 
strain in the case of uniform loading 

The load in tons, with the observations made during the experi- 
ments, are given in the following table. The deflections were taken 
by means of a horizontal cord, one end of which was attached to 
one side of the girder and the other passed over a small pulley 
attached to the opposite side of the girder, and was kept in tension 
by a weight. The letters refer to skeleton diagram, Fig. 5. 


strengthen the four central bays, and an inside strip 4" x 3" was 
p between the angle irons of the lower flange. The results of 
the second experiment are as follows :— 

Experiment 2, Fia. 2. 














Deflections 
Date. Total weight at centre in Obseryations. 
in tons. inches. 
1854 
August 24th 20 19 Much wind, consequently diffi- 
| cult to measure the deflections 
| accurately. 
= 3 | +95 
as 40 | “3h 
- 50 “b4 50 tons left on all night. 
August 25th! 50 | 56 
9 0 ‘12 Load removed as the end com 
| | pression bars showed symptoms 
| of curving in an 8 form. 





EXPERIMENT 3, 

The end compression bars, which had shown indications of weak- 
ness in Experiment 2, were blocked out into a bowed form without 
removing the girder from its position on the timber frames. (See 
Fig. 3. In othe respects this girder remained exactly the same as 
that described in Experiment 2. The load of 50 tons, from which it 
had been relieved ia Experiment 2, by means of screw jacks, was 
lowered downagain. The following table contains the observations 
recorded :— 

EXPERIMENT 3, Fic. 3. 














ExpsRIMENT 1, Fic. 1. 

















| - Deflection 
Date. - hos en at centre in Observations. 
, inches. 
1854 
August 16th 204 ‘10 
is 25 15 
ss 30 19 | 
: 33 25 
fe 40 32 40 tons left on all night. 
August 17th 40 "32 No pereeptible increase of deflec- 
| tion this morning. 
, 46} "82 
“4 514 37 
ss 60 “46 
is 61} 50 
a 6385 a Broke down,compression diagonals 
| 2° and 4’ buckling at d and e, and 
| the tension diagonal 1’ tearing 
| across at its lower extremity. 





This girder is a lattice girder of the simplest form, viz., one in 











Deflections 
Date. Minton — in Observations. 
1854 
August 26th 50 “41 

i 60 “1 

o 60 “53 60 tons left hanging for one hour; 
afterwards the weight on one 
pair of rails was blocked up, 
so as to try the effect of 30 tons 
on one side. 

’ 65 “68 

” 70 “63 Bars 4 and 8 showed symptoms of 
. buckling. 

” 74 71 

” 76 78 

” 78 78 Deflection same as before. 

” 80 86 Girder broke down within a few 
minutes after 80 tons had been 
laid on. The tension bars 1 and 
$8 broke. The end compression 
diagonal 2 buckled, and both 
flanges became broken-backed 
at a and b. 

The section of diagonal 3 at the place of fracture = 1°38 inch. 

” ” 1 ” ” =16 ,, 





EXPERIMENT 4, 
The end compression diagonals not being yet sufficiently stiff to 
resist flexure two angle irons 6" x 34" x 3’ which happened to beat 


hand, were substituted for the flat bars. The end tension diagonals 
were also strengthened, and in place of the lining strips in the 





which two systems of triangles oceur, but it will be observed that 
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lower flange of girder No, 2, flat plates, 7" wide, were riveted along 
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the load is supported nearly altogether by one system, only so 
much of the weight being conveyed by the second system as is 


transmitted through the flanges acting as girders when the loaded | fl 


points deflect. This amount is, of course, quite indefinite, as it 
depends on the stiffness of the flanges, but it must be trifling com- 
pared with that which the bracing of the ‘oaded system sustains, 

The probable account of the failure, therefore, is this. The two 
end compression diagonals sustained the whole weight. The lower 
half of one of these 2’ faiied from buckling, and consequently, by 
means of the flanges, the whole weight was thrown ‘toe a short 
oe of time on the second system. Under these circumstances 
the compression diagonal 4’ buckled, and the tension diagonal Y 
broke across at its lower end, being tarily subject not only 
to a longitudinal tensile strain bui also to a transverse strain from 
the downwarnd thrust of the upper half of 2. If the whole weight 
were transmitted through the loaded system, the compressive strain 
in 2’ just before it failed must have equalled 48 tons, and the strain 
per square inch have been 11‘7 tons, a high result for this species 
of compression bar, 





EXPERIMENT 2. 

We have seen that one system only could be depended upon in 
the first experimental girder ; im order, therefore, to bring the 
second system of bracing into action two vertical pillars were added, 
the fractured bars were replaced by others of same size, and 
the end compression diagonals were strengthened by an inside bar, 
5’ x 4’, and of equal length with the outside bars. These three 
eom at bars of the end compression diagonals were kept as nearly 

1 as possible by liners at the rivets. The compression 
pa also was strengthened by two narrow strips riveted so as to 


*Read before the Institution of Civil Engineers in [reland. 








the bottom of the angle irons and a single plate 7" x }" was sub- 




















stituted for the two narrow strips along the top of the compression 
ange. 
The following table exhibits the results of this experiment :— 
Exrerment 4, Fro. 4. 
Deflection | 
Total load | 
Date. : at centre in Observations. 
intons. f faches. 
1854 
Sept. 6th 25 oi) These 25 tons suspended from W, 
and W, only ; compression dia- 
showed symptoms of 
buckling at c. 
” 50 "38 
ks 60 “43 
9” 70 “47 
Sept. 7th 75 “55 
o 80 “63 Buckling at c gone; a length of 
the lower flange = 20’ 7}” ex- 
tended 5-32” under this load, 
i.¢., measuring from 0 tons. 
” 85 ‘74 After five hours no further deflec- 
tion: slight buckling in dia- 
gonal 6. 
P 90 ‘79 
95 “86 
os 100 — The iron straps by which the 
‘ 4 ax ight was pein ¥ 
» 7 oO ena rom 10! ns evenly 
The iron suspension straps having give way, the ultimate strength 





of this girder was not determined, but asthe weight which it did 
carry was considered ample, no further experiments were made, 
and this very cross girder is at present doing good service in the 
bridge. The remaining cross girders were made of nearly the 
same form. 

If we assume that the vertical pillars supported one-half the 
loads resting immediately over them, then’ each of the end com- 

ression diagonals sustained the pressure of about 53 tons from the 
oad of 100 tons distributed equally at the four points of loading. 
The weight which they really do support is uncertain, but it is 
reasonable to suppose that they will have to carry a due share of 
the load before failure can take place in other parts of the beam. 

The greatest possible load which can take place upon any cross 
girder occurs when two goods engines pass each other on opposite 
lines, Assuming the maximum weight of a goods engine with 
coupled wheels to be 30 tons, the greatest load will occur when one 
pair of driving wheels are immediately over a girder. The diagram 
Fig. 6 will explain this. ‘ 
a load on the central cross girder = 14 + 111+ 12 = 163 

ns. 
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The maximum load, therefore, which can come upon any one 
ape when two goods Th. pass on opposite lines = 32°6 tons. 

n this estimate I have left out of consideration the effect of the 
platform, longitudinal sleepers, and rails, in spreading the weight 
over a considerable number of girders. 

Two iseful deductions may be inferred from these experiments. 
First, whenever the load, either fixed or moving, is of such a cha- 
racter that it rests upon only one system of a lattice girder at a time, 
then the other systems are nearly quite useless for the time being. 
In such a case either system alone should be strong enough to sup- 
port the load, and it would sometimes be more economical to em- 
ploy but one system of bracing and make the flange sufficiently 
strong to bear the passing load in the interval between two succes- 
sive apices. This might occur, for example, in a braced gantry 
where the length of the crab carriage from centre to centre of 
wheels equals one or morte intervals between two successive 
apices of the same system. Secondly, the combination of two or 
more distinct modes of bracing is not advisable ; it is impossible to 
calculate accurately what strains will pass through particular bars 
when we do not know how much weight each distinct arrangement 
has to support ; one part of the bracing may be overstrained while 
the rest is doing comparatively little duty. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. 





VERTICAL BOILERS. 


Srr,—I am extremely loth to ask your indulgence once more, in 
order to reply to Mr. Smart’s last observations on my boiler, the 
more so, as I have already gone fully into his objections as they 
appeared in your paper some time since. With your permission 
I will now answer him as shortly as possible, and, I bope, 
finally. 

Mr. Smart says in his letter of the 2nd inst.—I give his own 
words) :—‘‘ The water surface available for the escape of steam 
made in the boiler is practically reduced to the small annular 
space between the diaphragm and the shell and take up of the 
boilers.” Just so; but I replied that these spaces could be in- 
creased three to four inches if necessary. This answer being too 
obvious, he shifts his objection, and converts it into the amount 
of lift of the movable plate. What practical difficulty there 
can be in giving sufficient space for the escape of steam between 
these cnslxens 1 am, I confess, at a loss to understand. 

The next objection raised is as to how I get the plate out of the 
boiler when it has to be cleaned, for, ‘‘ out it must come,” says 
Mr. Smart. I humbly venture to say that it need not come out 
at all. Mr. Smart, like a practical boiler-maker of forty years’ 
standing, thinks it will be necessary to cut out the top plate when 
the boiler isto be eleaned. Is he serious? Had such a necessity 
been imperative I might, without difficulty, have bolted the top- 

late into the shell, without having recourse to his alternative ; 

ut nothing of the kind is required. By the removal of the 
rocking-shaft and rods the plate and pendant tubes can be raised 
sufficiently high to allow space between the top of the tube-plate 
and the bottom ends of the tubes for a man to enter. Surely 
this cannot be anything but a question of relative proportion 
between the height of the boiler and the length of the tubes. 

Mr. Smart further objects to my “‘indefinite (not indefinite, if 
the power of the boiler is given) number of inner tubes to be 
arranged to a nicety.” What nicety? What difficulty is there in 
drilling two plates from the same template? All multitubular 
boilers, past, present, and future, are open to the same objection, 
greater accuracy being required in them than in my boiler, in 
which, so long as the pendant tubes are tolerably central with the 
generating tubes, all necessary conditions are fulfilled. 

London, Dec. 21st, 1870. JOHN PINCHBECK, 

[This correspondence must end here.—Eb. E.] 

BOILER INSPECTION IN THE UNITED STATES, 

Srr,—I have before me a copy of your valuable paper of Nov. 
18th, containing a letter from Mr. Briggs, of Philadelphia, which 
I think is likely to lead the public a little astray. 

Mr. Briggs says every imperfect boiler is insured. Now, I never 
knew an imperfect boiler to be insured either in this country or 
England. The Hartford Steam Boiler Insurance and Inspection 
Company have refused several boilers upon examination, which 
have been tested and pronounced safe by the city inspectors. I 
myself have examined boilers in this country which have been 
ey by over testing ; it is by no means an uncommon thing 
to find one or twobroken stays when making a cold examination ofa 
boiler ; burningand corrosion are permitted to analmost unlimited 
extent, provided the boiler will stand the cold water test. The 
evil of this is seen every week or two, when we read of boilers 
blowing up, causing + damage and loss of life, which have, 

rhaps, been redu in thickness by corrosion ; the water has 

eft a deposit of scale, which stands the test, but is so brittle that 

it suddenly gives way when the boiler is under steam, and an ex- 

plosion takes place ; or perhaps the fire has burnt the plate away, 

and the seale is the only resistance to the pressure of steam at 

that = We frequently read of boilers blowing up which 
- 





have , by certificate, safe by the police inspectors 
of boilers. Mr. Briggs says that insurance ies do not 
inspect their boilers. I have had a good deal to with steam 


boiler insurance and inspection companies in England and in this 
country. I know that boilers are m most completely by 
their inspectors in every part, and all the fittings are examined 
and tested ab least four times in each year; also that if the en- 
gineers are not found steady and owners of the 
boiler are recommended to procure A very heavy pen- 
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centage of the premiums on boiler imsurance ge & rete 
inspectors and in getting particulars of boiler explosions, to ai 
the engineers in their future examinations. If companies insured 
boilers and did not examine them they would soon be insolvent, 
ag most of the boilers in use are either very bad or are being used 
very badly. An engineer of great experience here has seen the 
legs of steamboat boilers, when leaking from corrosion, filled with 
cement and allowed to work. He knows of one that came apart 
when being removed from the boat. 

I have before me copies of letters from the following gentlemen 
to various members of Congress, asking them to use their influence 
in preventing the city inspectors using the test on boilers insured 
with the Hartford Company in Philadelphia:—Messrs. Morris, 
Tasker, and Company, Messrs. Baird and Company, Bement and 
Dougherty, Wm. Sellers and Company, Mathews and Moore, 
Merrick and Sons, Neafie and Lery, &c. &c. Their views on the 
subject are carried out, so that now all boilers that are insured 
are not subjected to the test, so that the police inspectors of 
Philadelphia lose a large portion of their business, and, of course, 
any fees they used to have. Mr. Briggs is one of the police in- 
spectors for Philadelphia. I shall be obliged if you will insert 
this in your next number. I enclose my card and address. 

New York, December 16th, 1870. Aw INSPECTOR. 





A NEW POSTAL DELIVERY INTO PARIS. 


Srr,—The French, both within and without Paris, have shown 
marvellous ingenuity in keeping up communication with each 
other since the investment. 

The great difficulty still remains, however—how to get full and 
precise news into Paris. 

Were it possible for the French outside to bring a powerful gun, 
throwing a long, hollow shot—not necessarily of great diameter— 
anywhere within, say, six miles of the enceinte, there can be no 
possible doubt but that, fired at an elevation of 42 deg. to 45 deg., 
a considerable mass of compressed-up letters might thus be thrown 
into the city. The cost of the delivery by this method might, 
however, be serious. When we ‘“understamp ” a letter the Post- 
office “‘ comes down upon us;” but in this case it would come 
down with a vengeance, and the understamping would be not of 
the letters but of the roofs or their under-dwelling. 

Has anybody, however, thought as yet of the feasibility of 
preparing hollow elongated bullets, to be fired with their contents 
of letters from a shoulder rifle of large bore and with heavy charge, 
and at elevation for maximum range? It seems by no means un- 
feasible that in the night it might be quite possible for one or two 
handy and hardy fellows thus cael to steal a march upon the 
Prussian outposts and get within range, either of Paris (intra 
muros) or of some one or other of the forts—whence the news 
could no doubt be transmitted to the city. Such “‘ post-office 
bullets” of hardened metal should be marked externally in some 
way to attract attention on their fall, and a dozen of them 
capable of being fired off in two or three minutes—less with breech- 
loading—might comprise as much correspondence as fifty carrier 
pigeons could carry. 

This proposition of ‘‘ postal bullets” is originally, I believe, due 
to the late Captain Norton—whose many and early inventions in 
projectiles have never been awarded the credit they deserved—and 
may be referred to in The Practical Mechanics’ Journal, October 
1, 1857, in a letter to that journal dated the previous September. 

Should this suggestion appear in your columns it may possibly 
reach the eye or ear of some of those directly interested. k. M. 





THE SIEGE OF PARIS. 

S1r,— Whether anonymous corresponden + in newspapers or the 
reverse be better adapted to the exigencies of public discussion is 
stilla disputed point. What my own opinions on the subject may 
be need no explication here, when really no choice remains, A 
letter reaching you from this address, written in- English, must 
necessarily come from an Englishman and a civilian, facts which 
would bring the authorship home to me, who am the only civilian 
of any nationality hereabout. Not but that there are Germans 
amongst my acquaintance who could write an English letter as 
well as I, but being soldiers their nice sense of honour would re- 
coil from what would be an impropriety in their case, though in 
mine none at all. 

Man is not perfect. The very best may err in thought no less 
than in deed. Personally, my mind is so constituted as to enter- 
tain opinions on the actions of war not coincident with those 
generally acted upon —if held. 

It is not now, Sir, the first time I bave turned my mind to the 
consideration of the resources of warfare. The suggestions pre- 
sently to be made have no novelty, whether you be concerned in 
them or place them in disrepute. Your own columns have promul- 
gated the same ideas, and, what is more to the point under present 
circumstances, a book of mine, in which their views were set 
forth, was chosen by a French artillery officer, Commandant 
Plantenet, Chef d’Escadron d'Artillerie, 4 gentleman personally 
unknown to me, for translation—first by instalments in a French 
military newspaper—the Journal des Armes Speciales—then, in a 
collective form, as a French book. 

If, during many years under such publicity, nobody has de- 
murred to my war ethics, is it not necessary to assume that they can- 
not be far divergent from the principles of right and wrong which 
every honest man proposes to himself? War is a terrible thing. 
We all know that the man who creates war tur the sake of glory 
is a mischievous fool, one who well deserves hanging. Neverthe- 
less, war seems an inevitable condition of humanity. When avoid- 
able, great is the sin of not avoiding it; but when unavoidable, 


“then the only question remains, how best to e .nduct it with effect, 


how best to make it terrible, short, sharp, and decisive. Far be 
it from me to demur to the sentiment of humanity in warfare, 
defining humanity to be the overcoming of a given necessary 
obstacle with minimum expenditure of human life and minimum 
infliction of human suffering. This definition of war-humanity 
will probably be full and complete enough to satisfy men of every 
shade of opinion. Being accepted for basis of argument, let us 
see how the case stands between French and Germans hereabout. 

My personal knowledge of the belligerent situation is necessarily 
confined to the locality hereabout, that is to say, to ground occu- 
pied by the Ninth Army Division; but inasmuch as Mont Valerien, 
the chief object of our local regard, is the strongest of all the 
forts around Paris, so strong that the Parisians deem it impreg- 
nable, inasmuch as ours, moreover, is the strongest aspect of 
entourage, the remarks to be offered respecting the position here 
will apply. «@ fortiori, to the other aspects. 

If Fort Valerien were to fall, the universal belief here is that 
Paris would submit without squandering more human life. If, 
again, it were in the power of the Germans to throw combustible 
and explosive projectiles into Paris, then it is equally believed 
submission would quickly follow. The French believe, or are 
said to believe that neither cam be done. For this reason they 
hold out, at what cost of human life is pe only known to 
themselves ; but if, as Trochu admits, they lost 10,000 killed and 
wounded on the 15th inst., the loss must be enormous. 

My object is to show that both propositions can be affirmatively 
solved—that Fort Valerien can be made untenable, if not de- 
stroyed by projectiles launched from German lines, and that pro- 
ectiles can be shot far into Paris. First, to consider the caee of 

ort Valerien. How near the German works have advanced 
towards this three-storied casemate is unknown to me, for I ask 
no questions. However, the fortune of war led me into the 


Prussian earthworks at Montretour on the 29th ult., they being 
within 2000 yards of Valerien; so from this station I 


a. 

To batter a three-storied casemate would be impossible 
at 2000 yards with the heaviest artillery either French or 
Germans are using in this war would 
what should prevent the followi 

100-pounders, not loaded with po 


impossible, but 
beh Oh tame gouell 





compounds— things that could not possibly be shot from guns, and 
only admit of being launched by some projectile starting with no 
sudden or concussive force. Such a projectile is a rocket, and a 
rocket only. What would be the effect, then, of directing a flight 
of 100-pounders, say, one every — seconds, headed with phos- 
phorus and iodine to begin with, the two separated by a 
diaphragm, against Fort Valerien? I take no heed of battering 
power ; it is not so easy to batter down acasemate. I speak only of 
the chemical effect of the agents proposed. As atarget, Fort Valerien 
at 2000 yards is large enough to be hit by almost every rocket 
directed against it. Of course it is known that when phosphorus 
and iodine come together the phosphorus burns, spreading tar and 
wide a smoke so dense that no object is visible through it. But 
the mixed fumes of iodine and iodide of phosphorus, even when 
much diluted, are so irritating to the eyes, that to keep them open 
in such an atmosphere would be impossible. If by chance only one 
rocket should happen to enter a casemate—well, we need not 
discuss what would result then. For present argument it suffices 
to contemplate what would happen if only rocket after rocket 
struck against the walls. Even in that case the guns of Valerien 
would be untenable. When silenced, or even partially silenced, 
then the besieging army might turn its attention to battering down 
if desired, to which end what objection lies against flights of 
100-pounder rockets headed with nitro-glycerine? It is quite un- 
necessary at this time to discuss what nitro-glycerive can do, Its 
destructive powers are well known. Hitherto they have displayed 
themselves on occasions least desired. To use nitro-glycerine for 
charging gun shell would be impossible. If to be used at all 
rockets must be the medium. 

To the question, Where nitro-glycerine is to come from? the 
response is easy. From {Captain Nobel, who makes it for expor- 
tation. If that be deemed undesirable, then make it in Germany, 
or, perkaps, even better, prepare it here on the spot. 

Weighing these propositions, you will bear in mind two points as 
necessary conditions of the problem. The first is that, whereas 
considerations of strength of material impose limits, and, indeed, 
narrow limits, to the dimensions of cannons to be used with 
charges of powder for developing full effect, the dimensions of a 
rocket are—within conditions of practice—illimitable. Secondly, 
whereasnitro-glycerine, and other even more dangerous explosives, 
can be projected in the heads of rockets with ease, to deliver the 
same in shells from guns is impossible. 

So much for Mont Valerien—now for Paris. A 100-pounder 
rocket headed with a smaller rocket, the latter headed with nitro- 
glycerine, might achieve a range of at least five miles. Such a 
rocket fired from Bellevue, near Sevres, would fall very far within 
Paris, and falling, would be sure to explode. Remember that a 
succession of such rockets would make the city unbearable. From 
experience I know, and have been obliged to know, what anxiety 
is caused even to soldiers by the constant apprehension of explosive 
projectiles falling down upon them. 

Putting, for argument’s sake, rockets aside, would it not be pos- 
sible to make Paris feel the effects of warfare by vertical or 
mortar fire? J do not refer to the little things heaving shells of 
about 13in. or so, or even the rifled mortar of which a stranger in 
this place hears so much. Reference is made to mortars such as 
Mr. Mallet advocates. As for rifled mortars, I cannot help 
coinciding with that gentleman that rifling a mortar is labour 
misapplied. For mortars nothing is so guod as a round shell of 
3ft. diameter, holding between 300 lb. and 400 lb. of gunpowder. 

Granting the prospective efficiency of such shells, the question 
next to arise is, Where must the mortar come from? Make it on 
the spot, and make it as thus :—In a pit sufficiently deep cast a 
ball of lead. On this lay an iron block chambered ; upon the 
latter « one-turn and overlap tube (loose, not riveted) of copper, 
or better, steel. Next, at right angles, where the vent is to be, lay 
a steel tube quite through the “os or steel tube; around all 
cast molten lead to any thickness desired. Let all cool, and there 
on the spot stands a mortar. That such a piece of ordnance could 
not burst dangerously under any charge is certain. I believe it 
would not burst at all, but that the sole effect of every discharge 
would be to increase the diameter of chase up to a certain maxi- 
mum. For present purposes this would not matter. Nobody 
expects accuracy in a mortar, and kere the object to be fired at is 
not a fort or a ship, but a large city. 

The French could not Jogically complain of what I propose—not 
of the mortar, at least. They fire shells here about amongst their 
own women and children every day. Two wrongs, however, do 
not make one right, no more in war than in peace. What I propose 
is not urged by way of retaliation, but as in accordance with the 
reason and logical sequence on which all human actions should be 
based. One who, since August 26, has been on the field of war, and 
spectator of its miseries; who has been very far to the front indeed, 
as Prussians would aver if needful, who has been ready to alleviate 
human suffering irrespective of nationality; such an one will not 
lightly be accused of a desire to increase the sufferings of his 
fellow men. WhatlI advocate is urged, as believed, in the true 
interests of humanity. Though desirous of not touching upon 
political questions, I yet cannot help thinking the incidence of 
this war is not fairly attributable to Germany. Not yet have I 
heard a German speak of glory except to reprobate it. Not yet 
have I met with a German who doesnot wish from his inmost heart 
this strife to cease. Every nation has something to learn of every 
other nation, and as to France and the French, pondering 
seriously, as every unprejudiced man is bound to do, I still say it 
will be better for them, the whole French people, better for Ger- 
many, better for Europe, when the a md of winning glory shall be 
no longer regarded a sufficient excuse for war. That the French 
nation above all others has most prominently adopted the oppo- 
site sentiment who, with history before him, can doubt. Admit- 
ting, as everybody does, that the more terrible war can be rendered 
so much the better for humanity, yet, for some reason, 
people shrink from the logical conclusion of adopting means to 
which the sequence points. Nothing could be more inimical to 
long enduring peace than that soldiers should look upon war as a 
sport just as cricketing, or croquet, or angling. The fly-fisher 
holds it disgraceful to net a salmon, the fox-hunter abhors the 
shooting of a fox ; yet, means to ends alone regarded, netting is a 
better mode of salmon capture than gut or fly traps, and shooting 
is more efficient than running down with dogs ol the proposi- 
tion is to destroy a fox. 

One may claim pon if inthese times and in this place he thinks 
a little of himself. Personally, I have no desire to be shot—less 
hanged. With the French I have no sort of quarrel. Previous 
remarks have reference only to conditions of a problem: one 
that belongs to the domains of chemical and physical science is 
interesting on that account. Sure, however, am 1 of two things. 
The first : That if the French in Paris know for certain that the 
means proposed would surely be used against them, they would 
regard submission as not derogatory to honour. The second is 
that the means suggested as efficacious against the besieged could 
not be used with effect against the besiegers. To destroy a three- 
storied casemate fort and to be able to destro (it would not be 
done) a city, both are very different from the destruction of troops 
in the o or even earthworks. J. Scorrern, M.B., London. 

Ville d’Avry, 1st Silesian Jagers, 5th Battalion, 
2nd Company, 3rd Army. 
December 20th. 











RADIAL ROLLING STOCK, 

Sre,—In THE Encrveer for last week we observe an illustration 
and description of our radial system in connection with the rolling 
stock for the Honduras Railway. 

In thanking you for the manuer you describe our invention, we 
beg leave to call your attention to an error which we trust you will 
allow us to correct. You state that the rolling stock referred to 
parker atl A Kin! is not the case, as Tg Refi 
design is ~] e eminent engineer. e only 
rience 2 percha sea ee om 

design so a8 to remedy our system. 





We embrace this opportunity to remark that Mr. Branlees was 
one of the first engineers, after Mr. E. Woods, to appreciate the 
advantages of our system, and we believe it was owing to his 
efforts tnat it was adopted, about three years ago, on a portion of 
the Mont Cenis Railway, with very satisfactory results, We beg 


| toapologise for our intrusion on your valuable time. 


Finsbury, London, 29th Dec., 1870. WILKLY AND CLARK. 
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Grants and Dates of Provisional Protection for Six Months. 


$210. Wittiam Mort, Fenchurch-street, London, “‘ Improvements in 
cooling or freezing machines.”—A coumunication from Eugene Domi- 
nique Nicolle and Thomas Sutcliffe Mort, Sydney, New South Wales. 

$211. Wictiam CaamBer.in, Harvey-terrace, Brighton, Sussex, * Im- 
provements in railway signals.”—6th December, 1370 

3212. Epwarp Kircnen and Matruew Kitcueys, Leeds, Yorkshire, “ Im- 
provements in jiggers or dummy machines for the manufacture of 
leather, artificial or otherwise.” 

2944. Henry Cyrus Symons, George-street, Blackfriars-road, Surrey, 
‘‘ Improvements in advertising and appa:atus connected therewith.”— 
—8th November, 1870. 

2976. Mites Wittiams and Joun Lams, Wigan, Lancashire, {*‘ Improved 
compound lubricating oils.”—12th November, 1870. 

3019. Georce Copvan WiLson, Birmingham, * Improvements in metallic 
cartridge cases.”—A communication f1om General Hiram Berdan, New 
York, U.8.—18th November, 1870. 

3163. Jonny Weems and WittiamM Weems, Johnstone, Renfrewshire, N.B., 
“Improvements in machinery, apparatus, or means for heating, drying, 
and finishing woven fabrics, drying yarns, fibrous materials, and other 
similar substances.”—2nd December, 1870. 

323u. Epwenp Beatry Lockyer, Northern Offices, Princes-street, Edin- 
burgh, N.B., *‘ An entire new system for constructing permanent way, 
with improved method of constructing and working rolling stock in 
connection therewith.” 

3232. NatTHan AGer, Grosvenor-road, Thames-bank, Pimlico, London, 
and Wituiam Perciva. PickeRrinG, Angel-court, London, * Improved 
means for signalling on railways.” 

$234. Gustavus Patwer Harpinc, Southampton-buildings, London, 

Improvements in type writing machines.” 

3236. Joan Hoprxixson, Normanton, Yorkshire, “‘ An improved combined 

hopper and weighing machine for shipping coal and other similar 
materials.” 

3238. Jouw Fiercuer, Winterton, Lincolnshire, “An improved mill or 
machine for grinding corn or grain or other substances of a like 
nature.”—9th December, 1870. 

3240. Joun Musorave, Globe Ironworks, Bolton, Lancashire, ‘ Improve- 
ments in railway signals.” 

3242. Francis Bacoy, Wymondham Rectory, Leicestershire, ‘‘ Improve- 
ments in breech-loading fire-arms.” 

3244. Jonny Cooke, Darlington, Durham, “ Improvements in the appli- 
cation of engine and other power to duplicate machines connected by a 
side rod.”—10th December, 1870. 

3250. Joun CLayTon Mewsury, Fleet-street, London, “‘ Treating lichens 
or moss in order to obtain sugar or saccharine matter therefrom.”—A 
communication from Henry Suield, St. Petersburg, Russia. 

3252. Feank Oscar Karuta, Philpot-lane, London, “ Improvements in 
the manufacture of cigars, cigarettes, and similar articles, and in the 
preparation of materials for the purpose.”—12th December, 1870. 

3256. WitLtaM Pavutser, Pall Mall, London, “ Improvements in maga- 
zines, reservoirs, or receptacles for storing gunpowder, cartridges, and 

other explosive materials.” 

3258. Wittiam Wacker Gipson, Bonnington Steam Mills, Midlothian, 
N.B., *‘ improvements in separating seeds and ground or pulverised 
substances, and in the apparatus or means employed therefor.” 

$260. Tuomas James Sirs, Fieet-street, London, “ Improvements in 
wire bands or fasteners for bales or parcels.”—A communication from 
Edwin Sewall Lenox, New York, U.S. 

$262. ALFreD Forp, Elgin-crescent, London, ‘‘ An improved method of 
applying moisture aud heat, medicated or otherwise, to the animal 
frame.” 

264. ALEXANDER WILLIAM GILLMAN, Wimbledon Park-road, Wandsworth, 
Surrey, and SamvugL Spencer, Dover-road, Surrey, “‘ Improvements in 
the treatment of beer, ale, and other liquids in order to fine and pre- 
serve them.” 

$266. Wi.ttam Roxsert Lake, Southampton-buildings, London, “An 
improved electrical brake for railway carriages.”"—A communication 
from Joseph Olinstead, Chicago, Illinois, U.5S.— 13th Decevaber, 1870. 

$268. Frepernick Lupewic Hann Dancuett, Horwich, Lancashire, 
*‘ Improvements in machinery for excavating and preparing peat.” 

3270. Wittiam Henry Hacxine, Bury, Lancashire, ** Certain improve- 
ments in self-stopping beam-warping machines.” 

3272. Paitip Branson, Bouverie-street, Fleet-street, London, “‘ Improve- 
ments in the construction of navigable balloons.” 

3284. Humpnrey Hexcamay, Bromley, Kent, ‘“‘An improved method 
of generating steam for the purposes of the steam engine.”—l5th 
December, 1870. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
288. Jesse Ascoveu, Handsworth, Staffordshire, “‘ Improvements in the 


manufacture of candles, and in apparatus to be employed therein.”— 
15th December, 1870. 








3290. Wittram Rosert Lake, Southampton-buildings, London, “ Im- 
provements in springs chiefly designed for railway and other carriages.” 


—A communication from Patrick Sarsfield Devian, New Jersey, U.S., 
and Isaac Pennington Wendell and Stephen Paschall Morris Tasker, 
Philadelphia Pennsylvania, U.S.—15th December, 1570. 

3301. Epwarp Keirsy, Vine Works, Rochdale, Lancashire, ‘‘ Improve- 
ments in fog or danger signals, and in a novel method of laying the 
same in position when exploded or not used.”—17th December, 1870. 





Notices of Intention to Proceed with Patents, 

2244. Perer Brimevow, Accrington, ‘‘ Couplings for railway carriages and 
vehicles.” 

247. Martin Brows, Kendal, “ Carpets.” 

. ALEXANDER Parisce, Trafalgar-square, Charing Cross, London, 

“Generating gas from petroleum, &c.”—A communication from 
Augustin Irel Aubler. —12th August, 1870. 

2258. Toomas Brown, Newgate-strect, London, “‘ Compressing air.”—A 
communication from Charles Burleigh.—13th August, 1870. 

2265. James Harriey, Leeds, “ Registering the number of players in 
various games,”—1l5th August, 1870. 

2266. Frepexick Ricuarp Wixypow, Baker-street, Portman-square, 
London, ** Photography.” 

2268. Georce Speicut, ** Spencer-street, Clerkenwell, London, “ Glue.”— 
16th August, 1870. 

2276. Ferpinanp Zirrer, Manchester, ‘‘ Reeling yarns.” 

2278. Wituiam Haavey, Brewer-street, London, “ Water and gas cocks,” 
17th August, 1570. 

2281. James Joun Suep.ock, Ellenboro’-road, U Holloway, London, 
** Treating and purifying animal and vegetable fats and oils." 

2282. Wituiam Hastings Sim, Sandhurst, “Rifled small arms and 
ordnance.” 

2287. Epwin Jonny Granaam, Shepherdess-walk, City-road, London, 
* Gofferiug and fulling or wrinkling textile fabrics."—18th August, 
1870. 

ome > aad Coorer, Twickenham, ‘Ventilating roller window 
jlinds,” 

220:. WitttaM Ameer, Bradford, “ Paper tubes, and dyeing, colouring, 
and marking the same.”— 19¢h August, 1870. 

2306. Joserpu Lewis, Hazlewood House, Ranelagh, ‘“ Lithographic 
printing.” 

237. Cuartes Frepericx Cotiom, Wheal Zion, “Cleaning or dressing 
metallic ores.” —20ih August, 1870. 

2313. Prerre Mortiron, Pierre Hucaarp, and Acuitte Drovor, Rue 
Bondy, Paris, “ Cord making.”—22xd Auguat, 1870. 

2332. Isaac Brown, Elm-croft Grange, N.B., “Thin lead pipes for irri- 

tion purposes,” —25th August, 1870. 

2369. AnDrew Nose, Newcastle-on-Tyne, “‘ Explodiag submarine mines 
or torpedoes.” —29th August, 1870. 

2374. Freperic Grosvenor, Glasgow, N.B., “ Pottery.”—30th duguet, 
1870. 

2399. Epwarp ANDREW PARNELL, Swansea, “‘ Soda.” 

2402. ALexanpeR Metvitte CiarKk, Chancery-lane, London, ‘“ Looms 
for weaving hats.”"—A communication from John Van Dussen Reed — 
2nd September, 1870. 

2410. Georor Hasectine, Southampton-buildings, London, “‘ Knitted 
fabrics."—A communication from Henry Augustus Clark. — 3rd 

20st ‘Axpazw Nostz, Newcastle-on-Tyne, “Fuses.”—Tth September, 1870 

424. AnpREw Nose, New e-on- a * "— Ft, 4 ‘ 

2433. Jomy JOHNSON, Lincoln’ A Lendon, ‘‘ Pipe joints 
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2445. Grorce Avoustus Huppart, Brynkir, “ Permanent way of rail- 
ways,” —9ih September, 1870. 

2474. Lewis We_ts Broapwett, Jermyn-street, London, “ Supplying or 
feeding revolving guns or mitrailleuses with cartridges.” —14(h September, 
1870. 

2579. ALexanperR McKenzie, Little Windmill-street, Haymarket, West- 
minster, ‘‘ Raising and lowering or opening and closing the heads of 
carriages aud vehicles.”—28th September, 1870. 

2607. Epwarp Wytam, Manor House, Drayton-green, Ealing, ‘‘ Ovens.”— 
30th November, 1870. 

2634. Auerep Vincent Newton, Chancery-lane, London, ‘Chamber 
utensils.”--A communication from Vernon Rhodes.—4th October, 1870. 
2675. Georor Copurn Witson, Birmingham, ‘ Breech-loading fire-arms 
and cartridges."—A communication from General Hiram Berdan.— 

10th October, 1870. 

2743. Wi.ttam Epwarp Newton, Chancery-lane, London, “Saddle cloths, 
horse clothing, &c.”—A communication from Robert Spencer.—18th 
October, 1870. 

2787. James WorRALL, Manchester, ‘ Singeing fabrics.”- 
1870. 

2820. Epwarp THomas Hvones, Chancery-lane, London, “Jet pipes of 
fire engines, &c.”—A communication from Jan Anthony Muller.—27th 
October, U8T0. 

2819. Joun Coope Happay, Treherne-road, Brixton, Surrey, “‘ Street rail- 
way carriages, &c.”—201h October, 1870. 
2001. Henry Armirace, Heckmondwike, 

November, 1870. 

2916. EoMunp WALKER, 
November, 1870. 

2044. Henry Cyrus Symons, George-street, Blackfriars-road, Surrey, 
“ Advertising.”—Sth November, 1870. 

2052. Wiutiam Joun Cocksurn-Muie, Glasgow, N.B., 
Oth November, 1870, 

2976. Mites Witiiams and Joun Lame, Wigan, ‘Compound lubricating 
oils.”—12th November, 1870. 

3019. Georae Cornurn Witsox, Birmingham, “ Metallic cartridge cases.” 

A communication from General Hiram Berdan.—18th November, 1870, 

3055. Caries Samvuet Royie, Stockport, Cheshire, ‘* Felting hat bodies, 
&c.” 

S054, Joun Garrerr Toxeve, Southampton-buildings, Chancery-lane, 
London, ‘* Looms for weaving Brussels carpeting.”—A communication 
from George Crompton. —22nd November, 1870. 

3074. Wittiam Lomas Joy, Leeds, “ Charging oilsced presses, &c.”—24th 
November, 1870 

St08, Huwrer Henry Munpocn, Staple-inn. London, ‘‘ Locks, padlocks, 
and keys.”-——-A communication from Ernest Bauiiot, Oscar de Négrier, 
Isidore Parinaux, and Kdward Roettger.—26th November, 1870, 

Stk. Wittiam Buck, Upper Tooting, ** Locking or controlling the hand 

levers of railway points and signals,”—29th November, 1870. 

3'40, Joms Keon tey, RicHarp Sueruarp, and James Ropinson, Brad- 
ford, ** Looms for weaving.’ 

5145, Jonny Gronce Horsey, Southwark Bridge-road, Surrey, ‘‘ Brushes 
and brooms.”— 30th November, 1870, 

S84. Micuarc Srect, Hamerton Mills, Bradford, ‘‘ Spinning, twisting, 
or doubling worsted, woollen, cotton, silk, &e."—Srd December, {87). 
S208. Witniam Henry Mairiann, Thurloe-square, London, ** Fabrics "— 

7th December, 1870. 

8290, Wittiam Rosert Lake, Southampton-buildings, London, ‘Springs 
for carriages."—A communication from Patrick Sarsfield Devlan, 
Isane Pennington Wendell, and Stephen Paschall Morris Tasker.— 
15th December, 1870. 


22nd October, 


“Padded quilts, &0.”—3rd 


London-street, London, ‘ Windlasses,”—4th 


“Tramways.” — 








All persons having an interest in reins any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date, 
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ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the office of her Majesty’s Commissioners of Patents, 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
1636. T. LisuMman, Stockton-on-Tees, ‘‘ Grate-bara.”—Dated 6th June, 
1870. 

This relates to the ney Se ecg of hollow or tubular fire-bars which 
support the fuel in the furnace, and at the same time conduct a supply 
of air to the back of the furnace to combine with the unconsumed carbon 
at that point; also to the devices used in combination with these bars for 
regulating the supply of air to the furnace and through the bars.—Not 
proceeded with, 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e, 

1623. 8. ADams, Salley, ‘* Velocipedes.”—Dated 4th June, 1870. 

This consists in applying by preference a double crank axis above the 
my in axis of the two hind wheels, and to the crank axis the invettor 
applies a cog or toothed wheel at cach end within the wheels, differing 
materially in their diameter; and on the main axis he applies corre- 
sponding gear wheels, with the exception that beneath the large wheel 
on the crank axis he applies a small beel on the main axis, giving to the 
crank axis a lateral motion, so as to bring the large or small wheel on the 
crank axis in gear as desired.— Not proceeded with, 

1618. C. Kenny, Glensavage, Ireland, ‘ Facilitating the mounting of 

velocipedes.”— Dated 4th June, 1870. 

The object is to facilitate the mounting of velocipedes more particularly. 
The adjustable step is secured on a strap or band of iron by pivots, and is 
adjusted toits positions by springs. It is su formed that when it is re- 
quired for mounting it descends beneath the sole of the foot perpendi- 
culurly, soas to form a pedestal or step, upon which you can raise your- 
self upon one leg the required height, and when not required for use it 
turns round the heel of the boot, and the step or pedestal turns up along 
by the calf of the leg, out of the way of everything.—Not proceeded with. 
1642. B. Hour, Saville-row, “ Carriage wheels.’—Dated 7th June, 1870, 

The object is to fasten a tire of elastic material around a wheel. The 
inventor frst fixes around the wheel a rigid tire of a trough section, the 
trough or channel being outwards. The tire of elastic material, by pre- 
ference of vulcanized india-rubber, is formed to fit into the trough of 
the rigid tire and to project out beyond it to any desired distance, such 
projecting portion is by preference made of arounded form. The portion 
of the vulcanised india-rubber tire which fits within the trough has 
canvas or like material combined with it, to prevent its stretching.—Not 
proceeded with. 


we. - T. Forrest, San Francisco, U.8., “ Rails.”—Dated 6th June, 
70. 






This consists in a continuous compound rail, composed of bars or parts 
of three distinct forms firmly and rigidly secured together by means of 
bolts and nuts, the top or wearing part resting upon, or being grasped, 
clamped, and held by the parts forming the base and web. 





Class 3.—FABRICS, 
Including Machinery and Mechanical 


4 ions connected with 
a wing, Manufacturing, Dyeing, 


inting, and Dressing 
eaey' A. H. Branpon, Paris, “Spinning machines.”"—Dated 2nd June, 
The First of this invention relates to the carding m 


echanism, and 
consists in the qmplorment, in combination with the main card cylinder 
and “leader in,” two toothed feed rolls and a top roll, so as 


. . 





to conduct the sliver close up to the receiver roll, thereby preven’ its 
bunching and causing the ‘‘licker in” to be always present with uniform 
sliver ends, the “ licker in” presenting the fibres to the main card teeth. 
The other improvement consists in placing between the fancy roller and 
the doffer two clearer rolls, which strip from the fancy roll the fibres 
which remain attached to it (in 1 ing un the fibres on the main card 
cylinder), the upper of these rolls stripping the fibres from the fancy roll, 
and the lower roll transferring them from the upper roll to the doffer 
cylinder. 
1605. R. Leakeand H. Larkin, Hydes, “ Btching printing-rollers.”—Dated 
Srd June, 1870. 
This consists in certain improved combinations of 'y for im- 





hi 


ference) a draw-off cock, and a supply or feed way and tap at the 

ler or lower end of the-conical boiler, with arrangements for con- 

necting the flow pipe or pipes close to the i or upper end, with the 
same arrangement at the same or lower end for the return. 


1612. C. H. Murray, Southwark, ‘‘ Pressing bricks.”—Dated Srd June, 


1870. 

The mould to receive the brick or other article to be operated upon is 
placed in a strong framing, and is open at top and bottom. A compound 
piston or plunger is int d at the underside, and the top is covered 
up by a movable lid nngod v~ or otherwise secured to, the side 

ie, th 


jap through which the centre for and supplying fuel with 
y pre’ 
68 








parting a lifting, carrying, or impinging action, at varying intervals, to 
the mill or other engraving tool acting on the roller to be etched or 
engraved, the said rolier being applicable for printing and embossing 
fabrics and other materials. 

1608. A. Lecarp, Arvilliera, ‘ Knitting machines.”— Dated 3rd June, 1870. 

This consists in adapting for use in square frames of the old construc- 
tion a needie, a portion of which moves on a centre, and which was for- 
merly in use only in circular frames, and combining suitable mechanism 
therewith, thereby admitting of the manufacture in a continuous manner 
of all kinds of ribbed work, ofywhatever form, and with lists. The moving 
portion of the needle is adapted to turn on its pivot, so as to be brought 
down in front of the hook and raised therefrom as required. The needles 
are successively worked in a guiding comb by a projecting piece on the 
needle plate working in a sinuous groove between two plates fixed under- 
neath a carriage, which is caused to traverse the machine to and fro by a 
projecting piece on its upper part, working in a right and left-handed 
screw. 

1614. W. Hasta, Bolton, ‘* Towelling fabric.”—Dated 4th June, 1870. 

The improved fabric consists principally in the combination of a 
“leno” or crossed warp with a full weft thrown up into hops between 
each pair of warp threads across the whole width of the fabric. In 
weaving the improved fabric the inventor arranges the warp threads 
as in an ordinary loom for weaving gauze or leno, that is to say, in such a 
manner that the warp threads can be caused to cross each other between 
each two casts of the shuttle. 

1617. J. Oppy and H. W. Wurreueap, * Combing wool.”—Dated 3rd June, 
1870. 

The object is to provide an efficient means for keeping separate from 
the combed fibre of the large cireular cmb the slivers coming from the 
small circular combs, so that whenever they are in a state which renders 
it desirable they may be combed over again. This is effected by the use 
of « middle tunnel or tunnels through which the slivers are run, and 
having tixed adjacent to, and, say, at right angles to the present drawing- 
off head, « second drawing-off head for running the slivers from the 
small circular combs into a separate can, apart from the sliver, from the 
large circular comb, 

1631. T. A. aad C. D. MarsHaty, 
paper.” —Dated 6th June, 1870. 

This consists, First, in soldering the device to the wires of the roll or 
of the mould or to the wire cloth covering the roll, or of the mould, 
with any suitable solder, thus dispensing with the process of 
sewing, and also with the thin wire used for sewing. This invention re- 
lates, Secondly, to an improved construction of such dandy rolls, and of 


Bishopsgate-street, ‘* Water-marking 





such moulds as are made of ribs and wires crossing or intersecting each 
other. Such ribs and wires at the places where they thus cross or 
intersect have hitherto been united by sewing them together with fine 
wire. 

1632. A. Jounson, Hedley, ‘* Fulling mechines.”— Dated 6th June, 1870. 

Instead of employing the ‘ast and loose pulleys with a driving belt for 
driving or giving motion to such machines, and for stopping the same by | 
transferring the belt from one pulley to the other, the inventor employs a 
loose pulley for the belt to be constantly on, and a friction plate mounted | 
on the shaft, so as to slide on a feather or key into or out of contact with 
the said pulley. Also a brake wheel is attached outside thereof to the | 
end of the shaft by means of a screw; anda brake, formed to fit the | 
wheel, is hinged to the frame, so as to be operated by the ordinary knock- 
ing-off board. This brake wheel, when turned in the proper direction, or 
according to which direction the screw is formed, forces the friction 
plate into close contact with the pulley, the friction or adhesion of which 
thereby gives motion to the machine. — Not proceeded with, 

1633. D. Bentiey and J. B. Jackson, Bury, “ Rag engines.”—Dated 6th 
June, 1870. 

The inventors place the beating roll, which is of the entire internal 
width of the engine shell, at one end of the said shell, such end of the 
shell being suitably curved to receive the beating roll. The roll is partially 
surroundea by a cover or casing of cast or wrought iron, wood, or other 
suitable material, from the upper side of which casing is conducted a 
channel which inclines downwards towards the end of the engine shell 
opposite to or farthest from the roll.—Not proceeded with. 

1641. W. West und D. K. West, Oakley-square, ‘ Pressing cotton.”— Dated 
7th June, 1870. 

The follower of the press is connected by joints with levers or supports 
at their outer ends jointed to other levers, which in turn at their 
other extremities are able to turn in fixed bearings intermediate of their 
length ; the lower Jevers of such pair are connected by links or struts 
with an hydraulic ram or rams, the connection with the head of the ram 
or rams being usually when the press is down below a straight line drawn 
from end to end of the lever. Tbe pusition of the link or strut is, how- 
ever, varied according to the gradution of pressure which it is desired to | 
obtain. | 
1643, E. Dovanty, Nottingham, “ Lace machines.”—Dated Tih June, 1870. | 

In lace machines in which catch bars are used to actuate the bobbins | 
and carriages the inventor gives motion to such catch bars by means of | 
elliptical or eccentric tooth wheels. On an axis rotating at a uniform | 
— may be the main axis of the wachine—the inventor mounts an | 
elliptical or eccentric tooth wheel, and this wheel he causes to gear with 
two other similar wheels, one at the front and the other at the back of it. | 
These wheels have crank pins upon them, which, by connecting rods, are 
linked with the rocking or vibrating frames or bars which carry the 
catch bars, 








Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 


1606. E. W. Hopcerrs, Moreton-in-the-Marsh, “Rick cloths."—Dated 3rd 
June, 1870. 

This consists of a cloth or cover and support for the same, for protecting 
hay, straw, corn, or other ricks from rain during the time of harvesting, 
building, or unbuilding the ricks. The inventor makes the rick cloth or 
cover of canvas or other fabric suitable for the purpose, the said cloth or 
cover being made by sewing together gores or pieces of a shape proper to 
make a conical or pyramidical or other sbaped cover as required. Tu the 
edge of the cover he attaches cords or strings, and in the top or apex of 
the cover he fixes a metallic ring provided with a cross pin and fixing 
cotter for the said cross pin. 

1619. H. Brinsmeap and E. Lyons, Ipawich, “ Thrashing machines.”— 
Dated Ath June, 1870. 

This consists in employing two thrashing drums, each to be fed 
independently of the other, and for the better convenience of placing the 
feeders, as well as for other purposes to be presently explained, the 
inventor place the axes of the drums in a vertical position. They also 
combine upon the vertical drum spindles apparatus for producing the 
necessary currents of air for dressing, and likewise other apparatus for 
chobbing wheat and awning barley, instead of, as heretofore, employing 
separate horizontal spindles for these several operations. They make a 
feed mouth of peculiar form for cach of the vertical drums, aud place them 
in such a manner that the two feeders have ample room to work without 
obstructing each other ; the peculiar form of these feed mouths insures 
ony portion of the length of tbe beaters being occupied in beating out 

ne corn, 

1622. J. R. Jerreries, Ipswich, ‘‘ Ploughs.”—Dated 4th June, 1870. 

The inventor attaches bearings on to the frame of a double or any 
multiple furrow plough, to carry across shaft. The end of this shaft, on 
the land side of the plough, carries the land wheel by an arm, or it might 
be arms, free to turn around the shaft; and in order to govern the depth 
of ploughing, the position of the arm carrying the land wheel is regulated 
by the top of the arm coming against a set screw or adjustable stop on 
the frame; near the other end of the shaft is fixed a pair of cranked 
arms, and between these arms is carried a lifting wheel, but the ends of 
the arms project somewhat beyond the periphery of this wheel. 

1610. J. F. Rogers, Featherstone-buildings, “‘ Decorticating machines,”— 
Dated 3rd June, 1870. 

This consists of a cylinder com of some suitable metallic or other 
substance, which is perforated throughout the whole of its surface, the 

rforations being so made that the metul raised in punching them pro- 
fect into the cylinder, thus causing the inner surface of the cylinder to 

rough and jagged. Under the cylinder is a box or trough to contain 
water.—Not proceeded with, 


Class 5.—BUILDING. 

Including Brick and Tile Machi 
and House Fittings, Wi » 

1627. J. Gass, Bewdley, ‘‘ Heating buildings.”-—Dated 4th ton 1870. 





The inventor constructs for the above purpose a boiler of a shape 
on the exterior, and a parallel, or nearly paralle}, vertical concentric 


e plunger of two parts, each capable of inde- 
pendent motion. The upper of the plunger is the dischargin, 
piston, whereby the bricks or other articles, after they have been pr 
are pushed up out of the mould, so that they may be removed with 
facility. The lower part of the plunger is that which effects the com- 
ression of the brick or other article. Both of these parts are actuated 
»y the same hand lever, which is keyed or otherwise secured on toa 
cross shaft below.—Not proceeded with, 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
1621. C. CLrarence, Takeley, “ Breech-loaders.”—Dated 4th June, 1870. 

The breech block of the arm, which is made the whole length of the 
breech, so as to completely close it, is hinged to the rear end of the band, 
and works in a vertical plane to open and close the breech, and when shut 
down is held in position by a spring catch, which is withdrawn by the 
act of cocking the arm by means of a lever connected with the lock or 
hammer, thus liberating the said breech block, which is then instan- 
taneously thrown back by the action of the cartridge extractor in the 
manner described.—Not proceeded with, 

1635. T. Resrect, Birmingham, ‘‘ Breech-loaders.”— Dated 6th June, 1870. 

The invention in relation to fall-down block guns, in which a helical 
sp works to drive the needle into or against the cartridge, consists 
in so fitting the rear end of the driving spring as to cause it to come 
against and bear upon a small arm forming part of the trigger, whereby 
the inventor is able to dispense with the auxiliary lever which is 

enerally employed in addition to a main lever. There are also other 
eatures in this invention, 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1604. J. P. Ryan, Augusta, State of Maine, U.S., ‘* Furniture springs.” — 

Dated 2nd June, 1870. 

This consists in constructing the bed bottoms of a series of straight 
herizontal rods and bracing springs, the springs serving to hold the rode 
apart and to yy the same elastically, so as to produce the yielding 
bottom, as more fully described. 

1607. H. Trmmins, Acton, ** Hinges.” —Dated 3rd June, 1870. 

The inventor forms by the drawing process strips or bars of metal, 
having in cross section the figure of one of the flaps of a hinge, excepting 
that the knuckle part from which the joint is to be formed has no perfora- 
tion, that is to say, is without the hole in which the pin forming the 
joint is inserted, The strips or bars of metal are cut into suitabie lengths, 
and portions of the knuckle 7 are cut away at the requisite intervals. 
A hole is drilled in the axis of the knuckle for the joint pin, and the two 
flaps are put together and connected by the joint pin in the usual manner. 
The screw holes for attaching the flaps of the hinge to the door or other 
article are formed by either stamping, piercing, or drilling. 

1613. J. A. Weston, Paris, “ Cleaning knives.” —Dated 8rd June, 1870. 

This relates to a novel construction of apparatus for cleansing knives, 
the object being to construct an efficent knife cleaner at comparatively 
small cost. To attain this object endless belts or bands of leather are 
employed, as the travelling friction surfaces between which the knife 
blades are to be inserted. These bands are set up vertically on horizontal 
tension rollers contained in a case or box, and rotary motion being com- 
municated to the bands while the knife blades presented to them are 
held fast, the cleaning of the knives will be readily effected. 

1615. W. H. Tapuin, Dulicich, “ Lasts for the feet.”— Dated 4th June, 1870. 

This consists in first taking a cast of the foot in plaster of Paris, or 
other suitable material, and then in such cast the inventor makes or 
raoulds the last itself, either of gutta-percha or other suitable material 
capable of being moulded, The, lust is thus moulded the exact form or 
shape of the fout, which will be a very greatadvantage to the bootmaker, 
and especially so in the case of deformed or peculiarly shaped fect, and 
when the moulded last is not required to be kept it can be re-moulded 
again and again, to serve as the last fur another fuot or other feet.—Not 
proceeded with. 

1620. E. Heacock, Manchester, ‘‘ Braces.” —Dated 4th June, 1870. 

This consists in the novel and peculiar formation and use of a zone or 
belt constructed to encircle the body above the hips, the ends of which 
may be connected by buttons, buckles, or other equivalent, the sides of 
the belt above the hips being composed of elastic material. At suitable 
places on this belt, buttons, hooks, or other forms of attachment, are 
arranged in positions that will allow button holes or eyes formed in the 
trowsers to fit and be attached on to them. The belt, when secured to 
and encircling the body, forms a suspending zone, to which the trowsers 
are attached or suspended at any height suitable to the convenience of 
the wearer.—Not proceeded with. 

1625. E. Ratcurr, Birmingham, “ Vestibule lamps.”--Dated 4th June, 


1870. | 
The inventor places vertical ornamental foliage or filagree work radially 
around the shade in a line with the triple pendant metal tubes or other 


| supports, one of which may be occupied in carrying the gas from the 


ceiling to the burner within the shade, and to one or two of these triple 
pendant supports the inventor attaches the segment or segments of urna- 
mental foliage or filagree by a hinge or swinging joint, in such a way that 
the said ornamental foliage or filagree may be curving outwards, thereby 
leaving a sufficient vacancy between the pendant support or supports to 
which such segment or segments are attached, and the globular or other 
shaped shade to permit the shade to be readily withdrawn or removed 
for cleaning or other purpose ; or if desired the same effect may be obtained 
by making an axisof the ends of the triple pendant supports, and securing 
the ornamental segments radially with the shade and pendant support or 
supports, to retain the globe between the said triple and vertical radial 
segments as above stated, 


1630. W. McLean, Norfolk, U.S., ‘‘ Hinges.” —Dated 6th June, 1870. 

A hinge constructed according to this invention consists of a semicir- 
cular swinging plate. This plate has on each edge a tube or hole, through 
each of which passes a metal bar or rod. The edge of the door is mortised 
or recessed to receive one edge of the semicircular metal swinging plate 
with its respective bar. The edge of the door frame is also recessed or 
mortised to receive the outer edge of the semicircular metal swinging 
plate with its respective bar. These bars are held in position by means 
of suitable studs or screws, as bed. The recesses in the edge 
of the door and door frame may be covered over with a metal plate 
or metal box. On the outside of one plate or box there may be cast or 
otherwise attached a tongue or stop, the other plate or box having a suif- 
able recess to receive the tongue or stop. ‘This stop may be separately 
attached on to the door frame when desired, and is particularly useful in 
the case of the door frame being flush or having no ledge to receive the 
door. 

1639. L. Rose, Leith, “ Bottle stoppers.” —Dated 7th June, 1870. 

This invention comprises the use of a piston or rod of metal, wood, 
earthenware, or glass (according to the nature of the liquid); for acidulous 
beverages an earthenware or glass piston or rod is preferred, the diameter 
of such piston or rod being nearly equal to the opening of the neck of the 
bottle; dhowine, however, sufficient space for the —- of the gas and 
water or pre} syrups or waters used in the manufacture of aerated 
beve piston or rod is suspended in the neck of the bottle, 
and is held in its position by means of a ring or cross bar, to prevent ita 
falling into the bottle, or it may be provided with a eye disc or 
cap fitting the neck of the bottle or the piston, formed in a triangular or 
other shape, fitted to catch the neck of the bottle and hold it suspend. 


allowed for th f th d wate: ther liqui 
KLsn ea 
Class 8,-CHEMICAL, — 
Including Special Chemical and Pharmaceutical Preparations, 
and Lighting Materials, ion and Preservation of Food, 
ne Oe Bleaching, Dyeing, Calico- Printing, 
Glass, ’ . Paint, Manures, &c. 


1546. H. Bianpy, Nottingham, “ Nitrous oxide gas.”—Dated 27th May, 
18 


inside and outside, to afford extra n out the 
fovention the inventor em s in the first vessel two short tubes, which 
are into the vessel, he also ys two other tu one tube 
of greater | than the other. e forms a hole near 

the ‘bottaan of the vessel to the liquid without 
disturbing the connections employed. There is at the 


also a ‘hole 
ee the vessel to let out bad gas or to admit air or other fluid into the 
when cooling. 
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1562. A. Manpre, Baker-street, London, “ Obtaining saccharine matter.”— 
Dated 28th May, 1870. : 

This consists of a top and bottom of a hemispherical form, and of three 
intermediate cylinders or parts forming the body. The outer casing is 
foxmed of cast or wrought iron, each part being formed of four segments, 
and the inner surface or lining is formed of five consecutiyely correspond 
—_ of cast lead, the top and bottom parts being of a hemispheri 

orm and the centre of a cylindrical form. Each leaden cylinder 
is cast with a flange at each end and with four ribs or webs, 
which latter are clamped between the vertical flanges of the seg 
ments forming the outer casing, to prevent the lead from buckling. 
Each segment of the outside casing is formed with flanges all round, and 
«f a strength such as will resist « pressure of at least one hundred and 
fifty pounds to the square inch. The parts Deing thusformed to construct 
the body of the apparatus, it is only necessary to bolt (by means of their 
vertical flanges) the iron ents forming the outer casing reund the 
lead cylinders, and then bolt the three parts or cylinders together. 

1560. W. Cretanp, Linacre, “ Treating gas.”—Dated 28th May, 1870. 

This invention consists essentially in the employment of a stream or 
streams of steam, or of the vapour of gas liquor, or of other condensible 
vapour at pressure for the purposes of exhausting, forcing, and — 
coal, cannel, and other gas, and, as a result, cleansing the apparatus 
in the manufacture of gas. 

1561. 8. H. Sreruens, California, ‘‘ Treating ores.” —Dated 28th May, 1870. 

This consists, First, in a machine for grinding and finely pulverising 
tbe rock after it has been reduced to the proper size by stamping or other- 
wise ; and, Secondly, in a concentrator upon which the pulp or pulverised 
ore is conveyed from the grinder with a sufficient amount of water, and 
upon which the valuable portions are separated from the gangue. The 
third machine which he uses is a refining, or what is known as a “‘ tossing 
tub,” into which the pulverised and concentrated ore is placed and settled 
by means of hammers striking its sides in the usual manner. 


1586. 8. Coun, Cheapside, ‘‘ Disinfecting powder.”— Dated Slat May, 
1870 











CAS 
The inventor takes good pure soap, and reduces it to a powder by any | 


convenient means. He then takes about three per cent of permanganate 
of petash, and mixes with about one and a-half per cent. of a phosphate 
salt (but he prefers phosy ia) or an organic acid acid, such 
as tartaric or citricacid. The above mixture or powder, when required 
for use, he places in a tin box, the lid or top w ereof hasa slit formed 
therein, covered by a spring slide, for discharging the powder as required. 
—Not proceeded with. 

1593, E. Aupertin, Paris, “ Phosphorus.”— Dated lat June, 1870. 

The improved process is dependent on the principle of the decomposi- 
tion of phosphate of lime by silica, at an elevated temperature between 
2192 deg. and 2932 deg. Fah., in the presence of carbon, whether by calci 
nation in furnaces or retorts, or by melting in a blast furnace. Two 
methods of operating may ve employed, the one by calcination, the other 
by fusion.—Not proceeded with. 

1594. C, Loxton, Hudson, U.S., “‘ Peat machines.” —Dated 1at June, 1870. 

This consists in operating a series of revolving cutters or knives in 
combination with a stationary bed and conveyer wings, for carrying the 
peat to and from the cutters, the whole enclosed in a suitably constructed 
cylindrical casing.— Not proceeded with. 

1595. J. James, Princes-street, “‘ Compressing gunpowder.” —Dated 2nd June, 
7 





wv. 

Between the head of a hydraulic press and the table of the ram there 
are arranged three strong plates or slabs. The upper slab is fitted with 
numerous punches projecting downwards, and is made to slide laterally 
in grooves, its sliding movement being effected by means of a screw 
worked by hand as in a slide rest. The middle slab is perforated by 
numerous holes, one hole corresponding to each of the punches in the 
upper slab, these holes forming the mould or dies for the pellets. The 
slab is fitted in the framing of the press, so that it cannot move laterally, 
but can move a little upwards or downwards. When itis in its lowest 

sition it can be prevented from moving upwards by stops inserted above 
ff into grooves in the framing of the press: itcan likewise be kept separate 
from the lowest slab by stops inserted below it and between it and the 
owest stab, 

1602. F. Dincey, Truro, “ Treating ores.”—Dated 2nd June, 1870. 

This consists in the combination with a revolving pan of a number of 
runner or rotating discs mounted in a borizontal position in the pan, 
with the bottom of which their lower surfaces or grinding faces are in 
contact, Each dise or runner is keyed to the lever end of a vertical 
shaft mounted in bearings in a suitable framework above the revolving 

an. These shafts, with their several discs, are all rapidly rotated in one 

rection by means of suitable gearing from the driving shaft, which also 
imparts a slow rotary motion to the pan. 
1624. A. Ponsarp, Paris, ‘ Furnaces.”— Dated 4th June, 1870. 

The gas generator, the front face of which is inclined, is provided with 
an oblique grating for the reception of the combustible, which is fed into 
the apparatus in the ordinary manner. The gas is admitted into the 
combustion chamber by a pipe furnished with a regulating valve and 
partitions which divide the gas into streams, which come in contact with 
currents of air passing from the regenerator. Cold air is supplied by « 
fan or blower, at a low pressure, to the body of the yas generator, where 
the attendant is placed who attends to the heating, and a portion passes 
through the grating to support combustion, the r inder bein; ted 
into the regenerator below and passing through perforated bricks, which 
heat it as it ascends. This hot air passes into the combustion chamber 
and mixes with the gases from the gas generator, and the flame, after 
passing through the upper chamber, enters the regenerator and there leaves 
the greater portion of its heat, passing through the perforated bricks before 
entering the chimney. The body of the gas generator may be opened and 
the apparatus worked with free access len: vertical pipes are set in the 
body of the furnace, and serve as retorts in which the substances to be 
smelted are placed and the upper extremities of which pass through the 
roof of the furnace aud are open to the air, their lower extremities resting 
upon the bed of the furnace. The operation is rendered continuous by 
ped charging the upright pipes or retorts with ore, flux, and 

uel, 

1628, J. B. Minrieesand W. R. Watson, Glasgow, “‘ Desiccating megass,” — 
Dated 4th June, 1870. 

Megass, or sugar cane refuse, after leaving the mill has still a percentage 
of moisture remaining in it, and to remove this in an effective and rapid 
manner is the object of the present invention. The apparatus employed 
consists of a long tube placed at an angle or inclined, and poe om upon 
rollers which are rotated by suitable gearing, these again causing the 
revolution of the said tube. The rollers may be provided with spur 
teeth gearing into corresponding teeth on the outside of the tube, or 
they may be smooth, in which case the frictional contact of certain parts 
of the tube with them causes it to revolve. At intervals, on the inte- 
rior uf the tube, feathers, buckets, or light frames are placed, and a blast 
of either hot or cold air is forced or drawn through the tube by fans, 
pumps, or exhausters, 

1638. J. G. Tarr and A. H. Wonson, Gloucester, U.S., ‘“‘ Metallic paint.” 
—Dated 6th June, 1870. 

The inventors take ahout forty gallons of wood tar okey the best 
Stockholm tar), to which they add thirty gallons of naphtha, of about 
18 deg. Beaumé specific gravity, or so much naphtha as shall render the 
tar of the consistency, or nearly so, of builed linseed oil. The fluids are 
mixed carefully, and about twenty-four hours are allowed for subsidence. 
The purified tar mixture is then drawn from the dregs, which may be 
drained. To forty gallons of this purified tar they add about thirty 
— of dry ochrey iron ore (commonly known as bog iron one) in very 

ne powder, which must be thoroughly incorporated with the tar. 
When this has been done they add about forty pounds of commercial 
white arsenic and 160 pounds of oxide or sub-oxite, and when the whole 
is reduced toa thick paint bya mill or otherwise the es is 
ready for use or sale as a protective paint for wood or iron surfaces, 

q Class 9.—ELECT RICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 

1626. D, Spiti, Hackney, “ Insulating telegraph wires.”—Dated 4th June 
1870. 











The inventor takes gums or resins, or gum, resin, caoutchouc, balsams, 
and camphor as the basis of the compounds, and he combines with one or 
more of such solid substances one or more of the fatty or volatile oils 
(oxidised or otherwise), camphor, oil, or nitro benzole, or naphtha, or 
ethers, in such a manner and in such proportions as may found 
necessary for the purposes of rendering the above named solid substances 
permanently flexible and plastic, aod quently applicable to the 
purposes of insulating telegraph wires 
1603, UC. Goprrey, New York, “Preventing the corrosion of iron.”—Dated 

2nd June, 1870. 

This consists in connecting with the iron at intervals a metal, or com- 
bination of metals, or alloy, which shall be electro-positive with reference 
to iron, such, for instance, as zinc or alloys of c, with tin or other 
metals, Such metal, combination of metal, or alloy, not being attached 
continuously over the whole surface of the iron exposed to the water, but 
| at convenient and distant points of such surface.—Not proceeded 
with, 





Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1600. J. and T. PriestmMan, Preston Brook, “ Dressing leather.” —Dated 2nd 


June, 1870. 
The object of this invention is to dispense with the operation of strik- 








ing, and in lieu thereof to employ a series of knives arranged upon a 
drum in a peculiar manner, to insure all parts of the leather being 
operated upon in a most efficient manner, and thus produce a better 
finish to the skin than heretofore. The knives—which are of steel or 
other metal, or of glass, or ceramic ware—are of curved form, and ure 
fixed on the periphery of a drum in a diagonal manner in opposite direc- 
tions. The inner ends of the two sets break joint with one anuther, so 
that before one knife on one side of the drum which may be acting on 
the skin has fairly left it one of the knives on the other side of the drum 
is brought into action ; thus all parts of the skin are brought under the 
knives in their rotation. The drum is narrow, #0 as not to cover too 
great a surface of the skin at one time. The skin is moved over or 
against a table or board covered with metal or other hard material, and 
the table or board is adjustable, to regulate the degree of pressure the 
knives shall exert upon the skin. 

1609. M. Camacey, Paris, “ Bit for horses.”"—Dated 8rd June, 1870. 

The mouthpiece of the bit is of a J shape, and a curved or arc-shaped 
bar or plate is jointed to it, to bear against the palate of the horse when 
the bit or bridle is pulled. The curb chain is connected with the end of 
this curved bar, and passes under the lower jaw of the horse; the reins 
are inserted through rings or eyes placed at intervals in the bit sides or 
bars, so as to regulate the tension of the bit, according to the restiveness 
of the horse.—Not proceeded with. 

1611. J.B. Newton, Newport, U.S., “ Preventing alterations of cheques, dc.” 
— Dated 3rd June, 1870. 

The slip of paper upon which the blank cheque, or other form of mer- 
cantile undertaking or order for the payment of money, is printed is fur- 
nished with a table of digits arranged in vertical columns, and for con- 
venience described by perpendicular and horizontal lines forming squares. 
Over the top of each column is marked the denomination which the 
column is designed tu represent, ge | with units and ending with 
10,000, or any higher denomination. If the cheque or vther money 
security is filled up with asum under ten pounds, the figure in the column 
of units corresponding with the number of pounds is to be punched out, 
and the cheque is to be torn from the book and put into circulation with 
only that single column attached. If the cheque be filled wfth any sum 
under one hundred pounds, as, for example, with the sum of £69, the 
number six in the oem of teas, and the number nine in the column of 
units, are to be punched out, and the cheque issued with only the two 
columns representing tens and units attached. 

1629. 8. Lake, and G. Kixopom, Coombe, “ Winding wire ropes.”—Dated 
6th June, 1870. 

In order that wire warps or metal ropes may be employed, the inventors 
provide a suitable bow roller or stern roller, as the case may be, in the 
bow or stern of the vessel to guide the wire warp or metal rope, whose 
inner end paases to the drum of a winding apparatus upon which the 
warp or rope is to be wound or unwound us may be necessary. They 
prefer toarrange the apparatus with its drum below the deck, and for 
this purpose they curry the standards down to the lower part of the hold 
of the vessel, to which they are securely bolted or otherwise fixed; and in 
order to provide for the passage of the wire warp or rope from the drum 
to the box roller or stern roller, as the case may be, they pass the warp or 
rope through the hatchway, which is provided with suitably arranged 
hatchway rollers to form guides for the warp or rope.—Not proceeded with. 
1634... A. W. Pocock, Pimlico, *‘ Water metera.”— Dated 6th June, 1870. 

This relates, First, to improved arrangements of parts in double- 
cylinder meters or other liquid engines, whereby their construction is 
much simplified, and whereby they are caused to work with greater 
freedom or accuracy ; Secondly, to a mode of insuring a smooth surface 
on the interior of the cylinders for the pistons to act against, without the 
necessity of having to bore and polish the interior, as is usual. 
161°. W. Witsonx, Manchester, ‘‘ Manufacturing gas.”- -Dated 7th June, 

1876, 

This consists in the use and application to retorts used for the manu- 
facture of gas from coal oils of a pipe leading direct from the retort to 
the hydraulic or tar condenser, the top of such pipe being provided with 
a water joint or lute, to allow of such pipe being cleaned out without 
breaking any joint, as hitherto practised. The cistern to contain the 
coal oils, and the pipe leading therefrom to the retort, are surrounded by 
an outer casing, through which warm water is caused to circulate, 
supplied by a cistern which also supplics the water joint. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


PRELIMINARY MEETING OF THE IRON TRADE—THE CHAIRMANSHIP 
OF THE ASSOCIATION—PRICES UNCHANGED—Pi1cs : Varied prices 
—MILLS AND FORGES QUI£T—REVIEW OF THE YEAR: The war 
and trade—THE YEAR'S METALS : Descriptions mentioned : Prices 
compared ; Prospects—NtW UNDERTAKINGS FOR MAKING FIRE- 
ARMS AND AMMUNITION—THE MONEY MARKET IN THE YEAR. 


Tue Christmas preliminary meeting of the Ironmasters’ Associa- 
tion of South Staffordshire and East Worcestershire came off in 
Birmingham to-day (Thursday), As had been arranged, the 
chairmanship of the trade for the year ensuing passed into the 
hands of Mr. J. P. Hunt, who for some years past has had the 
chief management of the affairs of the New British Jron 
Company. Mr. Hunt is a member of the trade, who, on account 
of his leading position, has been consulted whenever the con- 
mittee of manag t have d 1 it desirable to ascertain the 
views of the trade outside that portion of it represented by the 
members of the panel. It was by simply a mischance that Mr. 
Hunt was not upon the panel. When, therefore, Mr. W. H. 
Sparrow, the gentleman whose name occupied, equally by accident 
only, the last position on the panel, declined to act, there was no 
hesitation felt in recommending Mr. Hunt to the honorary position 
for which his extensive knowledge of the trade eminently qualifies 
him. It was conceded upon all hands to-day that the new chair- 
man would do good service to the industry in the position in which 
he has now consented to serve throughout 1871. The retiring 
chairman received the united thanks of the trade. It will be 
remembered that he is the chief agent of the Earl of Dudley. 
From the active control of his lordship’s estate, Mr. Smith retires 
simultaneously with his retirement from the chairmanship of the 
association ; and in obedience to the wish of his deceased father, 
from whom he inberits a valuable estate, with that designation he 
adopts the name of Shenstone. The past chairman took the 
chair aa Frederick Smith, he leaves it as Frederick Smith Shen- 
stone. Whilst as Shenstone he will not exercise that unceasing 
versonal supervision of the mineral and ironmaking property of 
Jarl! Dudley which distinguished him as Smith, still his will 
continue to be the mind at the disposal of his lordship for the 
supreme direction of all matters affecting the profitable develop- 
ment of the great concern, Though Mr. F. Smith Shenstone will 
not have his chief residence in this district, yet he will he here not 
unfrequently, as well upon Lord Dudley's busi as in ti 
with duties attaching to his position as Deputy-Lieutenant of 
Staffordshire and Worcestershire, and captain of a squadron of 
yeomanry. 

The question of prices occupied but little time at the meeting. 
It had been understood that no change upon the “ list” accepted 
in November last year would take place. Hence no surprise was 
expressed that the quotations will henceforth be in proportion of 
£8 for bars. Upon the expectation that this would be so, transac- 
tions had been regulated in respect alike of finished and pig iron. 
There are understood not to be numerous, but still to an extent 
encouraging enough to those who do not look for too much. 

Pigs were declared to be selling fairly. One vendor has dis- 
posed of 5000 tons of Middlesbrough pigs in the fortnight ending 
to-day, at prices 4s, more than last Coristmas; but at the same 
figure under the quotations of three months ago. Hematites are 
likewiee selling well, certain of them at a rise of 7s. 6d. upon 
earlier transactions. 

The mills and forges have not generally begun to work again 
after the holidays. 

The year is closing with a tolerably steady trade doing consider- 
ing that the war between Germany and France has been continued 
during so long a period, and is likely to continue for some time. 
It cannot, however, be said that the year 1870 is finishing with so 
good vrospects as to its successor as those which distinguished the 
expiry of 1869. When the year which is now dying had its 
birth, trade and commerce were fairly recovering the shock the 
received by the financial disasters of 1866, from which during all 
the interval they had been fairly staggering. It cannot but be 
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anticipated that when the war is over the countries who have 
been engaged in it will have, as a rule, but little money to spare 
during some time to come for other than the barest necessities of 
life. At the same time there will be members of the communit 

alike in France and Germany who will have plenty of capital still 
left with which to make any purchases they may desire, and 


| amongst all classes there must be buyers of goods which, made in 


this district, will be regarded by the purchasers amongst the 
articles of necessity. 

Thus far with respect to the miscellaneous wares likely to be 
affected by the war. Asto the heavy industries, in which riveted 
iron occupies a prominent place, it is fairly concluded that we 
shall be experiencing an excellent inquiry so soon as the war is 
over, 

In relation to the contingencies that may arise out of the con- 
ference of European Powers about to be held in London, traders 
hereabouts are disposed to anticipate the best. Anyhow, they 
comfort themselves with the encouragement which is wrapped u 
in the familiar aphorism, ‘Sufficient unto the day is the evil 
thereof.” 

Meanwhile they welcome very heartily the slight reduction upon 
certain metals and metal goods which comes into operation upon 
New Year's day in the American tariff ; and they look forward 
with much expectation to sensible reductions that must follow 
upon the very marked success of the Democratic party in the recent 
State elections. The United States trade, whilst it has not been so 
good as was unticipated this year, still it has been very much 
better than it was last year. That it will go on improving for some 
time to come there is very little reason to doubt. This district for 
many years has been very much affected for good or for ev.l by the 
American market. 

Messrs. Kynoch, ammunition manufacturers, of Birmingham, 
have taken and have already occupied by 200 girls and young 
women the premises in Lowesmoor, Worcester, formerly occupied 
by Messrs. Clunes and Davies, machinists. The new workpeople 
are busily engaged making cartridge cases, which are afterwards 
brought to Birmingham to have powder and bullets inserted in 
them. Next, it is understood that the railway carriage works at 
Saltley, lately occupied by the North-Western Railway, and more 
recently the property of the Metropolitan Carriage Company, has 
been purchased for theerection of premises and machinery to make 
small arms upon the same principle as that established at Small 
Heath. The promoters of the new company are stated to be Mr. 
Westley Richards, of Birmingham, and Messrs. Greenwood and 
Batley, of Leeds, the emineut machinists. 

The metal market has gone through half a year of peace and 
half a year of war; and although the last has been the belligerent 
half, yet the market possesses an element of life which was 
altogether absent from it atthe corresponding date last year. Over 
against this, however, has to be set reductions in prices in most 
metals ; still with a very conspicuous rise in tin. 

Steel, notwithstanding the tirmness of the price of the materials 
of which it is made, has given way during the year, and the 
reduction is not altogether seccustel for by the less royalty now 
paid by those makers who have adopted the Bessemer process. 
English spring has suffered most. This is worth £2 a ton less 
now than it was at this date last year. Steel is one of those 
metals which, owing to an increase of competition in its make, 
must assume a price more nearly approaching that which will 
represent less margin in favour of producers than has customarily 
distinguished the manufacture. 

Tin has improved during the year dating from December to 
December, both inclusive, very conspicuously. The great change 
which the metal has suffered will be seen by reference to the 
table in another column. Consumers would be glad if they were 
able to get this metal at a much lower price than they have now 
to pay for it; and whilst I do not think it is reasonable to 
suppose that such an advance will take place in 1871 as has been 
effected in 1870, still I think consumers will be bappy if I 
should be able, by the close of 1871, to repeat that which I had 
to announce at the close of 1869, namely, that English blocks were 
better at the close of that year, as compared with its opening, by 
only 20s. a ton. Let it be remembered, however, that reckonin; 
— December, 1868, to December, 1869, English blocks oieal 


f 

Tin-plates are slightly under the prices of a year ago, best 
I.C. charcoal being at the lowest quotations 1s. a box less. The 
same must be said with respect to second quality, but coke is 
better by 6d. a box. The rise in coke-plates is due chiefly to the 
immense demand for materials for making the enormous quanti- 
ties of tin goods ordered by the war department of the new 
French Government, a demand which has made almost every pro- 
ducer of tin-plate goods in the kingdom busy in the past month 
in an unprecedented degree. The great pressure, however, is now 
— but stucks are everywhere cleared out, and the demand keeps 

air. 

Copper is beginning to rally. It has been depressed during most 
part of the year, but is now experiencing the benefit chiefly of the 
demand to which the war has given rise for it in that shape in which 
it is required by the ammunition manufacturers. At this time 
last year Chili bars were quoted at £66 to £66 10s, per ton ; they 
are now at £64. By the rise of £3, which was declared by the 
smelters on the 20th inst., best selected has now got to the point 
at which it stood a twelvemonth ago. Tough cake and tile is still 
£1 under last year’s price, whilst sheets and bolts are £4 below the 
quotations of the close of December, 1869. This metal is following 
the course which it took between the opening of that year and the 
close of 1868. In the interval between Soanier in the earlier and 
January in the later year it advanced £4, 1869 opening with best 
selected at £82 10s. Between December and December, however, 
it fell altogether £5 10s., and between January and December as 
much as £9 10s. It may well be hoped thata similar state of 
things will not occur during 1871. In other words, that instead 
of dropping in a less rapid ratio it will begin to advance. 
statistics of this metal ranging over periods of ten years induce th 
inference that this will be so to some extent. Very low priceshave 
been touched and a rebound may be anticipated, but sellers muse 
not look fora very marked advance, the quantity of the metat 
within reach being considerable. Still buyers would do well not 
to delay their purchases too long. 

Spelter leaves off at from £17 10s. to £18 instead of at £19 10s, 
to £19 15s. Much of the drop is due to the effect of the war 
having been to throw upon the market a large quantity of the 
metal previously held by a French firm. The drop that took 
= instantly that this was offered has been slightly recovered, 

ut a return to the original prices must be gradual. The metal 
must be expected to recover itself, for the uses to which it is 
— are very numerous, and are increasing every year. Much 
of that which went off the market a short time ago passed into 
the hands of bond fide consumers. 

Zinc, sympathising with spelter, is now quoted at from £21 to 
£22 instead of £24, at which it st»o0d in December, 1869. 

The war has tended to stimulate very sensibly the flaggin, 
energies of lead. Even yet it has not quite recovered the posi- 
tion it occupied at this time last year. At that time English W.B. 
was £2058. It is now £19 10s. to £20. 

There is now no lack of money if trade does want it. It is 
cheaper now by one-half per cent. than it was at this time last 
year. On the 2lst of July the directors of the Bank of England 
put out discount to 34 after it had remained at 3 for some eight 
months. idly it moved, and on the 4th of August it was 
advanced from 5 to 6 per cent. This followed u the panic which 
ensued upon the commencement of hostilities between France and 
Prussia. It was quickly found that there was no necessity for the 
tremor which had begun to pervade men’s minds, and a rapid fall 
succeeded, On the Ilthof August discount was put down to 5) ; 
on the 18th, to 44; and on the 25th, to 4 per cent. Upon the 
1st of September it was dropped to 34; on the 15th it went down 
to 3 i, and on the 29th it was lowered to 2}, at which it now 
stands, 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

Tue CLEVELAND IRON TRADE—THE WAGES QUESTION—THE RAIL- 
WAY IMPROVEMENTS—THE WIRE MILLS—ENGINEERING AND 
SHIPBUILDING—THE RISE AND PROGRESS OF MIDDLESBROUGH— 
PRIcEs. 

Ar the Middlesbrough iron market on Tuesday, beyond the com- 

pletion of a few contracts for ironstone to be delivered next year, 

there was absolutely nothing doing, owing to the Christmas holi- 
days and the continuance of the Franco-Prussian war. 

Notwithstanding the troubled state of matters on the Continent 
trade in the North of England is, on the whole, in a satisfactory 
condition. As [ have previously stated, the pig iron makers are 
wellsold for forward delivery, but the finished iron makers are 
not so well off. The rail trade is very bad. 

Closely affecting the finished iron trade is the wages question. 
If this question were settled manufacturers would be in a 
better position than they are now in to obtain orders. Since 
the official report of the Board of Arbitration meeting, which 
I sent you last week, the men in different parts of 
Northumberland, Durham, and Yorkshire have held meetings to 
consider the proposition of the standing committee. Objections 
have been made to the proposition, and it is now apprehended that 
the board will not be able to settle definitely the wages question at 
their meeting, which will be held to-morrow (Friday), but that 
they will come to an agreement to refer the subject to an arbitra- 
tor, and arrange that the men should continue to work and be paid 
according to the arbitrator's decision. 

Last week I went with a number of gentlemen from Stockton 
and Middlesbrough to Goole, and there saw the beautiful swing 
bridge in operation. This bridge is the model upon which the 
North-Eastern Railway Company intend to construct the pro- 
posed bridge across the Tees, to which I have referred on eeveral 
occasions. Everybody was pleased with the bridge, which, in con- 
struction and arrangement, is a triumph in engineering skill. The 
Stockton corporation, however, are as strongly opposed to the 
construction of a bridge as ever they were, and the South Stockton 
Local Board of Health are also opposed to it. It has m sug- 

ested that a tunnel is the only way to get over the difficulty; and 
it is said that the Stockton Corporation intend to propose this 

— of connecting Middlesbrough by rail with the north side of 
e Tees. 

I hear that Messrs. Hit and Ward, of the Newport Wire Mills, 
Middlesbrough, are very busy. 

Engineering in the north is not very brisk, except in the marine 
department. Shipbuilding is in a most satisfactory diti 

On Tuesday, at the request of Mr. William Fallows, one of the 
oldest inhabitants of Middlesbrough, and an agent of the 
Stockton and Darlington Railway Company, about 100 
gentlemen assembled in the Town Hall and partook of dessert, 
in commemoration of the fortieth anniversary of the shipment of 
coals at Middlesbrough and the founding of the town. Mr. 
Fallows occupied the chair, and in the course of a long speech, in 

roposing continued prosperity to the town and trade of Middles- 

8 gave « sketch of the rise and progress of that rapidly 

growing place from the time when there was only one house there 

—only forty years ago—up to the present time, with its great 

blast furnaces, extensive ironworks, engineering establishments, 

and shipyards. He showed that its rise was due to the extension 
of the Stockton and Darlington Railway Company, which made 

Middlesbrough the shipping place for the collieries of South 

Durham, and to the discovery of the late Mr. John Vaughan, ih 

1850, of ironstone in the Cleveland Hills, a discovery which had 

resulted in making Middlesbrough the centre of the greatest iron 

producing place in the world. Prices are unchanged, 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE ScoTCH PIG IRON TRADE—SHIPMENTS OF PIG IRON—THE 
MANUFACTURED IRON TRADES—NEW TRANSATLANTIC STEAMER 
--SHIPBUILDING—MEETING OF FAIRFIELD ASSOCIATION—THE 
NEW LEVEL CROSSING AT COATBRIDGE. 

Wiru the Christmas holidays and the year so near its close, it is 
natural that there should be but little to say with regard to the 
iron trade at present. The market is very inactive, operations 
being almost suspended ; and there is no prospect of animation 
until at least the early part of the incoming year. <A few thousand 
tons of pig iron have changed hands within the last few days at 
from 51s. 3d. to 51s. 1d. per ton ; but purchases are made only for 
indispensable and immediate requirements. Preparations are 
everywhere being made for making repairs and taking stock. 

Shipments are somewhat less during the past week than they 
were in the corresponding week of last year, being only 7246 tons, 
as compared with 8023 tons. This is the smallest return we have 
bad for a considerable time. Although the means of production 
have recently been somewhat lessened, stocks continue to increase. 
A committee of the iron trade, at present engaged at the statistics 
for 1870, have already shown that there will be an increase 
in stock to about the extent of 45,000 tons since Christmas of 
1869. This was to be expected, when it is considered that there 
was a protracted strike of the puddlers in the course of the year, 
which alone is estimated to have reduced the local consumption by 
about 25,000 tons, in addition to the damaging influence which the 
continental war has had wpon the trade. 

The imports of Middlesbrough pig iron into Grangemouth con- 
tinue good. The return for the week ending 24th December is 
1590 tons, which, as compared with the same week of last year, 
shows an increase of 1330 tons, The total increase in these im- 
ports for 1870 is 24,696. 

No change can be said to have occurred in the malleable iron 
trade. The year being so near a close, most firms are completing 
orders as quickly as possible, which, perhaps, gives an ee 
of extra briskness just now. Unlike the custom in England, the 
works in Scotland do not stop for the holidays until the last da: 
of the year ; and during the tirst week of the new year almost all 
public works are silent. The cessation from active operation for 
repairs will probably be of longer duration than is usual ; but 
after the works-have resumed it is anticipated that there will be 
a considerable improvement in the aspect of the trade. 

The shipbuilders on the Clyde are still very busy, and conse- 
quently has is a good demand for all kinds of iron for shipbuild- 
ing purposes. A small steamer, made entirely of Bessemer steel 
plates, is in course of construction on the Clyde. 

Messrs. Caird and Co. have just launched another large screw 
steamer for the Hamburgh-American Steampacket Company. This 
vessel, which is called the Germania, is the one hundred and 
sixty-first vessel launched by her builders. She is 330ft. long at 
water line, 39ft. broad, and 32ft. 34in. depth moulded, the ton- 
nage being 2480 builders’ measurement. She is intended to run 
between Hamburgh and New York, and will have accommodation 
for 1100 passengers. Messrs. Caird and Co. have launched seven 
large steamers in the course of the year now closing, the aggregate 
tonnage of which is over 19,000. They have at present on the 
stocks five vessels, the united tonnage of which amounts to 


17,500. ; 

At the fortnightly meeting of the Fairfield Engineering Associa- 
tion Mr. Alexander Graham read a paper on “Iron,” giving a 
short history of the improvements in its manufacture, and ex- 
plaining the different processes employed in making pig iron. Mr. 

raham concluded his paper with a glowing tribute to the men 
who’ had brought the iron trade to its present perfection in this 
country. The paper was listened to with much interest. 

The extensive operations connected with the level crossing at 
Coatbridge appear now to be brought successfully to a ter- 
mination. © new course of the canal is now finished, and the 


water has been let in. The bottom, which has now been con- 
structed of strong malleable iron ers and heavily puddled, 
appears to be holding well. The o branches of the work will 
now be proceeded with, the second pier of the bridge will be built, 
Sy ee ee ee ee ee will be 
pe ' 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: The aspect of things at the works: The Christ- 
mas holidays : Quietude at the iron markets : Makers and bu 
show no inclination to enter into transactions just now: The 
foreign demand for rails : Clearances from local ports : Specula- 
tion as to the position of the trade next year : Home operations— 
THE TIN-PLATE TRADE—THE STEAM AND HOUSE COAL TRADES— 
Newport Dock VUompany: Capitalisation of the dividend 
arrears—PROPOSED METAL MARKET FOR SOUTH WALES—THE 
HIGH-LEVEL BRIDGE SCHEME—WINDING UP OF THE COMPANY. 

IF we were to gauge the position of the iron trade from the aspect 

of things at the works this week it would be pronounced ex- 

tremely dull. Since my last report appeared but little has been 
done by master or workman, bat al have observed the festive 

holiday which is omapureg: 4 at this season of Christmas. For a 

few days the various establishments of the district have been com- 

oo. forsaken, and, instead of the bustle and turmoil of 

orge and anvil, silence has reigned almost supreme. The weather 

is particularly favourable to holiday keeping, and the probability 
is that the hands will not resume work fully until the new year 
has commenced. 

As at the works, quictude has also prevailed at the iron markets. 
Some of the makers have attended, but hardly any business has 
been transacted. Indeed, it can hardly be said that makers show 
any eng sma inclination to enter into engagements just now. So 
far they have fairly maintained their position, despite all the de- 
pressing influences which have fallen on the trade, and they are 
not unwilling to see the new year in before entering upon further 
transactions, As this is pretty nearly the a of buyers 
also, it must at once be concluded that until 1871 is fairly ushered 
in there will be no fresh business of importance to report. The 
demand for rails on foreign account is now particularly small, 
purchases being solely for some of the United States markets, and 
the clearances from the local ports have been unusually small to 
all the other foreign markets toes the last fortnight. 

There is still much speculation in the district as to what the 
position of the trade will be during the next year. Circumstances 
exist now that were not thought of twelve months ago, and others 
might as suddenly arise which will materially affect the industries 
of the district. By using an “‘if,” prospects are made to look less 
discouraging. There is no doubt that the future of the rail trade 
greatly depends on the state of continental affairs. The sooner, 
therefore, the present unhappy war is brought to a close, the 
sooner will former activity be again experienced. The prospects 
for the next quarter are by no means bright unless the peace of 
Europe is restored shortly. 

As to home operations, there is not much to be said. Pigs up 
to this week have been largely produced, and makers are firm in 
upholding prices. No change is expected in list quotations at the 
coming quarterly meetings. 

A further advance is announced in the price of tin, which, of 
course, meang an additional burden on tin-plate makers. 

In the steam,coal, trade there is still an active business doing 
for the time of the year. House coals are in tolerably good 
request. 

The shareholders of the Newport Dock Company, at a special 
meeting, have signified their approval of the directors’ scheme to 
capitalise the dividend arrears in the concern. Dividends have 
been regularly paia by the company on the first preference shares, 
but to the second preference holders’ dividends are due to the 
amount of about £29,000. This t, in d with the 

roposition of the directors, will now be converted ito third pre- 

ee shares of £8 6s. 8d. each, carrying interest at the rate of 
2 per cent. per annum, and to be redeemed by annual payments 
not exceeding 10s. per share, so that the whole will be paid off in 
about sixteen years. For the last three years the net revenue of 
the dock has averaged £12,690 after payment of debenture interest, 
and this is shown to be sufficient to pay interest on the first, 
second, and third preference shares ; to pay the 10s. as pro- 
posed, and leave a balance of £1683, equal to 1} per cent. on the 
original capital. The scheme, although apparently it involves a 
little sacrifice on the part of the second preference holders, is. in 
reality advantageous to them, as the arrears converted into shares 
are negotiable, and can be sold, while up to the present time they. 
have only been to the credit of the shereholders on the books of 
the company. The fact that the company will, for the future, 
discharge their obligations punctually as they fall due will also 
add materially to the value of all classes of shares. 

A communication has been addressed to the local papers of this 
district by Mr. R. 8. Roper, F.C.S., of Newport, pointing out the 
desirability of establishing metal markets for South Wales. The 
writer refers to the many advantages that would result from 
having stated meetings of the iron and other trades, and observes 
that while Staffordshire has its regular meetings at Wolver- 
hampton and Birmingham, and the Cleveland district at 
Middlesbrough, yet South Wales, although not second to 
either of the districts mentioned in importance, has no 
market where buyers and manufacturers can be found on any 
given day. Undoubtedly, if the suggestions thrown out b 
Mr. Roper could be carried into practicable effect, the result 
could not fail to be satisfactory. But there is a difficulty which 
has hitherto prevented a proper metal market being established. 
That difficulty is the fact that the three principal towns in the 
district, Newport, Cardiff, and Swansea, are of about equal im- 
portance, and unless there were markets established in each of 
those towns the support of all the iron and coal masters could not 
be obtained. Newport is, perhaps, the best situated as regards 
railway communication, while Cardiff is more central for the 
great steam coal interests, and Swansea for the copper trade. It 
must not also be forgotten that, unlike what is the case in 
Staffordshire, three-fourths of the iron manufactured in South 
Wales is produced at seven or eight concerns, and consequently 
the number that would attend such markets, as proposed, would 
be particularly limited. Owing to these and other peculiar cir- 
cumstances, it is doubtful whether the establishment of a metal 
market, however desirable it might appear, would be successful 
in South Wales. 

It is rather discouraging to find that an order has been granted 
for the winding up of the South Wales and Great Western Direct 
Railway Company, better |known as the company established to 
construct the high-level bridge across the Severn. A warrant for 
the abandonment of the line had been previously obtained. 
Evidently many years must now elapse before the Severn is bridged 
over. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

SHIPBUILDING AT SUNDERLAND AND THE HARTLEPOOLS—Gas 
AND WATER AT LEEDS—RAILS FOR CHINA—STATE OF TRADE 
AT SHEFFIELD—SHIPBUILDING ON THE MERSEY. 

—_ shipbuilding trade of the Hartlepools and Sunderland is 

active. . 

The Leeds Corporation has just issued its annual statement of 
accounts. It appears that the amount borrowed on mortgage of 








the corporation waterworks stood at the close of A at 
: £668,210. The amount received on revenue account for ear 
! was £44,330; and, after payment of interest on meres Arwadis tos 





still remained a balance of profit of fey nes hang Per ok into 


the borough fund. The staff of the two —_ - com- 
ponies bering besees ated hPa purchase all the 
works by the corporation, that body resolved to reduce the 


number of the collectors of the gas-rate from nineteen to twelve, 
Some orders for rails on Chinese account are said to be expected 


Messrs. Joseph Rogers and Sons, of Sheffield, to turn 
over the unde 3 of their firm to a limited lial company 
with a capital of ,000. The heavy trades of Sheffield continue 
extremely active ; the demand for all kinds of railway material is 
so considerable that manufacturers can barely keep with the 
wants of their customers. The armour-plate establishments are 
also very active, and there is a t of busi passing in 
rolled iron and steel of every description. A good deal is doing in 
files, tools, and machine and other castings. 

Shipbuilding on the Mersey has displayed considerable activity 
during the past year. In the course of the twelve months 
Messrs. Bowdler, Chaffer, and Co., launched thirteen vessels of an 
aggregate burthen of 9290 tons, and an aggregate force of 1050- 
horse power. Messrs. Bowdler, Chaffer, and Co., have now on 
hand a small screw steamer of 250 tons burthen, and 40-horse 
power, building for the Pacific Steam Navigation Company, and 
intended as a tender upon their steamers ing at Panama; two 
screw steamers of 700 tons each, and 80-horse power, for Messrs. 
J. Glynn and Son, of Liverpool, and intended for the Mediterranean 
trade ; a composite yacht of 100 tons, for Sir H. H. Bacon; a 
screw steamer of 600 tons burthen and 70-horse power, and another 
of 950 tons burthen and 100-horse power. Messrs. Laird Brothers 
have also got through a great deal of work during the year, and 
they are now building the Spain of 3500 tons burthen, and 600- 
horse power, ordered by the National Steamship Company; the 
Lusifania, of 3100 tons burthen, and 550-horse power, buildin; 
for the Pacific Steam Navigation Company; and the Yoruba, of 
1600 tons burthen and 200-horse wer, for the African 
Steam Navigation Company. The Bilbao steamer is now 
receiving at Messrs. Laird’s new engine of 80-horse power. Messrs. 
Laird have further on hand three sets of engines of 350-horse 
power, one set of 275-horse power, and two of 250-horse power. 
They have also made contracts for altering and overhauling several 
large vessels, Messrs. Roydon and Sons, who have done pretty 
well during 1870, have on the stocks two screw steamers, of 
1600 tons each, for the Red Cross line of Brazil steamers, a screw 
steamer of 1600 tons for an American company, and a screw 
steamer of 600 tons to be employed by the Pacific Steam Naviga- 
tion Company on the West Coast of South America. Messrs. G. 
R. Clover, oF Birkenhead, have launched and lengthened several 
vessels during the past year, The same may be said of Messrs. 
R. and J. Evans, Mr. W. H. Potter and Co., and the Liverpool 
Shipbuilding Company, as to whose operations we may possibly 
speak more in detail next week. 


at 








PRICES CURRENT OF a AND OILS. 















L 1869. 

Coprern—British—cakeandtile; £8.d. £8.d/ £84... £58. 4. 
TD see e-| 70 0 0.. 0 0 0} 7010 0.. 74 0 0 
Best sel 71 0 9. 73 0 0/72 0 0..76 0 0 
Sheet ...... 74 0 O.. 76 0 0) 77 0 0..79 0 0 
Bottoms eventenes oe 3 4 we 3 - 4 i 0 0.. 81 080 
Australian, re ea ce 0 v.. 7410 0 
8 pe ata 00 0.. 0 0 0/69 0 -70 00 
Chili Bars....++.++ coccecese| 64 0 0.. 65 0 0) 66 5 0.. 6615 0 
Do. refined ingot ........| 68 0 0.. 71 0 0| 6910 0.. 7110 0 
YeLLow Merat, per lb. ......| 0 0 6 0 0 7] 0 O Gt 0 0 63 

Iron, a eee and, ton ....| 210 3 cash 218 9 cash 
Bar, Welsh, in London......| 7 2 6. 710 0| 7 0 0.. 726 
Wales ...... 610 0.. 612 6] 6 5 0.. 610 0 
Staffordshire 715 0. 85 0} 8 00. 8 7 6 
Rail, in Wales....... eccooce] 6 & 0.. 610 OF 616 0.1. 7 5 @ 
Sheets, singlein London ../ 9 5 0.. lv 5 0/10 0 0..10 5 @ 
Hoops, first quality ........| 815 0.. 9 5 0] 815 0.95606 
Nailrods ..ccccccssccccccee| 7 7 715 0} 8 56 0.. 810 @ 
Swedish.....cscsssccescsess| 910 0.2. 915 Of] 915 0.0.10 5 @ 
Leap, Pig, Foreign, perton ..| 1712 6.. 1715 0/18 7 6.. 000 
English, W.B. ...ece..sseeee| 1915 0.. 0 0 0/1912 6. 00 0 
Other brands ....sccssse.-0e| 18 2 6..18 5 0/1815 0..19 5 0 
Sheet, milled ....e.secceee| 19 0 O.. 20 0 0320 0 0.. 0 0 @ 
Shot, patent..ccccccsescsevs 2010 9.. 21 0 0)/22 0 0.. 000 
Red or minium .. e 1915 0.. 2010 0/2010 0.. 000 
te, eee 27 0 0.. 0 0 0/26 0 0..28 0 9 
ound in oil 00 0.. 0 0 0/26 0 0..29 00 
, W.B. 000. 000)/000. 0006 
QUICKSILVER, bot. 10 0.. 0 0 O} 617 0.. 618 6 
ee © per ton (710 0.. 1717 6/1910 0.. 1912 6 
English V & S .....esecese--| 18 0..18 5 0/1910 0.. 000 
Zinc, ditto sheet...cocceseseee| 2210 0.. 2215 0] 24 0 0.. 2410 O 
Sree, Swedish faggot ........| 0 0. 000/006. 000 
fag ele eeccces soos] 1410 0.. 0 0 0/15 0 0., 0006 
Tix, Banca, percwt........006] 611 0.. 0 0 0] 5 9 0. 510 0 
Straits, fine—cash ..........] 61010.. 612 0} 5 9 0.. 510 0 
For arrival ...scscccsceess| 610 0.. G1l 0} 0 0 0.. 0 0 g 
English blocks ....scceee0e| GIL 0. 0 0 0] 516 0. 517 g 
BRED 6:cccsssvocdeccess-s | O18 O.. 0 6 0] 617 0.. 6 186 
Refined, in blocks........ 6 15 - 0 0 O| 518 0%. 000 

TruvpLates, per bx of 225 shee 

IKO wcccccccccccvcccnces| 18 0. 15 0} 120.2150 
" 190.. 111 0} 18 OO. 1h O 
IC charcoal 176. 19 0} 18 0. 110 0 
1X ditto. .ccccccsscece 118 6. 115 0| 114 0.. 116 @ 
CoaLs, best, per ton s.sceceeee| O17 6.6 018 6) 00 0. 90 0 
Other sorts ..oe-sceee eoooee| 915 38.. U16 O} 0 0 0.. 000 
O1ts, per tun, eoceee| 35 0 0.. 3510 0} 41 0 0.. Ov O 
covccesccccccccccs| UL O Use O 0 0} 85 0 0.. 86 0 O 
78 0 0.. 0 0 0)8 00... 000 
36 0 0.. 0 0 0/40 00. 000 
35 0 0.. 0 0 0) 388 0 0.. 39 0 
330 0.. 0 0 0/35 00.006 
82 0 0.. 83 0 0/32 0 0. 0 0 9 
50 0 0.. 0 0 0/58 0 0... 000 
4710 0.. 0 0 0)56 0 0. 5610 @ 
3810 0.. 39 0 0} 4010 0.. 0 0 @ 
ccccccsccecccseesses| 30 0 0.. 30 5 0/2910 0.. 0 0 0 
English pale ....| 4910 0.. 0 0 0/41 0 0.. 4110 0 
TOWD socccscorscccccese| 47 5 0.. 4710 0/39 0 0.1. 0 0 0 
Foreign pale.ssscccseoreee| 51 0 01. 0 0 0/43 0 0.000 
Brown .cco-cccsseccece| 42 lu 0.. 48 0 0/39 5 0.2. 0 0 0 
cccecccccccocsccssescess| 13 0 O46 74 0 0} 77 0 0.. 0 0 O 
Tallow crecccccccceccossscess| 35 0 One YU 0 01/35 0 0.. OVO 











PRICES CURRENT OF TIMBER. 








1870. | 1869. 1870. , 1 \ 
42%£ 8). £8 £ & | Per load— 4n224n 46426 
12 10 13 lv |10 0 11 10 | Yel. pine, per reduced C. 
415| 315 415 ws gualty 18 0 1910 18 10 1910 
410;40651 do. .. 121513 10 13 0 1810 
© 0| © © O ©} Archangel, yellow.. <1 lv 13 10 10 10 1910 
610} 610 517) St. Petersburg, yel. 12 01310 11 0 11 15 
56 0) 4 5 & 0} Finland.,........ 70806570 
5 0) 4 5 510)| Memel............ 0004 7098 
0 0] © © 0 0 | Gothenburg, ye .. 8101010] 8 0 910 
615} 4565 whie 8 9 810, 0 0 Oy 
4 0/| 210 4 0 | Gefie, yellow ...... 1010 12 10} 9 01010 
4 0| 210 8 10) Soderhamn........ 810912 0} 8 0 910 
310/215 8 6 
2314) 2 6 210 120%. by 8 by 9 10 6121010 01910 
et ete in. yellow .... 
6 0 | Deck vot 
0010000) perdondin -f 9900 0000 
5 0} 4 0 6 0 | Staves. per M. 
Bt 510| 6 O 6 5 | Quebec pipe ...... 72 975 0 65 0 6710 
8 Be Te o| 19:10:27 101! puncheon .. 30 0235 0 19 0 0 
us . spruce | Baltic, crown .. 
3 Jokuwhtspruce 12 0 14 0/12 015 0 Pipe .-...... | 270 © 18001400 180 0 








SourH KENSINGTON MusEvM.—Visitors during the week ending 
December 24th, 1870:—On Monday, bag 7 fl and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 7412; Meyrick and other 

eries, 1314; on Wednesday, Thursday, and Friday (adrission 

.), from 10 a.m. till 4 p.m., Museum, ; Meyrick and other 


eries, 89; total, 10,500; a of corresponding week in 
former , 8309. ‘Total ‘from the opening of the Museum, 
y VI, Se. : 
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